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LIGHT SOURCE 

FIELD 

This application relates to the field of light sources and 
apparatus including the same. 

INTRODUCTION 

The following is not an admission that anything discussed 
below is part of the prior art or part of the common general 
knowledge of a person skilled in the art. 

A light-emitting diode (LED) is a semiconductor light 
source that emits light when activated. Generally, LEDs 
have lower energy consumption and longer lifespans as 
compared with traditional light sources, such as incandes-
cent and halogen lights. 

Various types of LED lights and light fixtures are known. 
For example, a light source may be provided wherein a 
substrate having one or more LEDs thereon is positioned so 
as to direct light into a light guide. See for example U.S. Pat. 
No. 10,353,142. 

5 

10 

15 

20 

SUMMARY 25 

The following introduction is provided to introduce the 
reader to the more detailed discussion to follow. The intro-
duction is not intended to limit or define any claimed or as 
yet unclaimed invention. One or more inventions may reside 30 
in any combination or sub -combination of the elements or 
process steps disclosed in any part of this document includ-
ing its claims and figures. 

In accordance with one aspect of this disclosure, which 
may be used alone or in combination with any other aspect, 35 
there is provided a light bulb in which a substrate is 
removably received, e.g., it may be slidingly receivable in an 
opening or recess provided in any portion of the light bulb, 
such as a main body or a diffuser. The substrate has one or 
more light emitting members provided thereon. By provid- 40 
ing a removable substrate, a user may easily replace the light 
emitting member of the light bulb if the light emitting 
member burns out or malfunctions. The removable substrate 
may also provide the advantage of allowing the light bulb to 
be reused by simply replacing the substrate. Accordingly, the 45 
lifetime of the light bulb may be increased. The light bulb 
has electrical contact members. Accordingly, when the sub-
strate is placed in the light bulb, the electrical contact 
members are in contact with a conductive part of the 
substrate (e.g., the LED or a contact electrically connected so 
to the LED). 

In accordance with this aspect, the electrical contact 
members secure the substrate in position in the light bulb. 
Alternately, or in addition, the electrical contact members 
may thermally connect the substrate with a heat sink pro- 55 
vided in the light bulb. Accordingly, the electrical contact 
members may function to connect the substrate with a 
source of current and also to retain the substrate in an 
operating position in the light bulb and/or to thermally 
connect the substrate with a heat sink. 60 

In accordance with this broad aspect, there is provided a 
light bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

(b) a main body in which the substrate is removably 65 
received, the main body comprising a heat sink and 
electrical contact members; 

2 
wherein the electrical contact members comprise an elec-

trically conductive body portion that is mounted to the 
main body and the electrically conductive body portion 
mechanically secures the substrate in position in the 
main body. 

In any embodiment, the electrically conductive body 
portion may have a biasing member which engages the 
substrate. 

In any embodiment, the electrical contact members may 
comprise a first electrical contact member which contacts a 
first side of the substrate and a second electrical contact 
member that contacts an opposed side of the substrate. 

In any embodiment, the electrical contact members may 
comprise first and second electrical contact members, the 
first electrical contact member may exert a force in a first 
direction on the substrate and the second electrical contact 
member may exert a force in a direction opposite to the first 
direction on the substrate. 

In any embodiment, the substrate may comprise an inser-
tion end which is a lead end when the substrate is inserted 
into the main body and the electrical contact members may 
comprise a cam surface engageable by the insertion end 
upon insertion of the substrate into the main body. 

In any embodiment, the main body may comprise a recess 
in which the substrate is removably received and at least a 
portion of the electrical contact members may be provided 
in the recess. 

In any embodiment, the recess may be provided in the 
heat sink. 

In any embodiment, the electrical contact members may 
comprise a guide surface which guides the substrate into the 
recess. 

In any embodiment, the heat sink may comprise a recess 
in which the substrate is removably received. 

In any embodiment, the substrate may comprise an inser-
tion end, a longitudinally opposed outer end and a body 
portion extending longitudinally between the insertion end 
and the outer end, and the heat sink may comprise an 
opening in which the body portion of the substrate is 
positioned when the substrate is mounted in the main body. 

In any embodiment, the main body may comprise a recess 
in which the insertion end of the substrate is removably 
received. 

In any embodiment, the electrical contact members may 
thermally connect the substrate with the heat sink. 

In any embodiment, the substrate may be made of a 
non-conductive material and may be coated with a thermal 
conducting layer. 

In any embodiment the substrate may comprise a printed 
circuit board. 

In any embodiment, the main body may comprise a 
housing having a base connectable to a source of current, a 
diffuser and a slot in which the substrate is removably 
insertable. 

In any embodiment, the substrate may comprise an inser-
tion end, a longitudinally opposed outer end and a body 
portion extending longitudinally between the insertion end 
and the outer end, the body portion may comprise first and 
second longitudinally extending surfaces on different sides 
of the body portion and a light emitting member may be 
provided on each of the first and second longitudinally 
extending surfaces. 

In accordance with this broad aspect, there is also pro-
vided a light bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 
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(b) a main body in which the substrate is removably 
received, the main body comprising a heat sink and 
electrical contact members; 

wherein the electrical contact members mechanically 
secure the substrate in position in the main body, and 

wherein the electrical contact members thermally connect 
the substrate with the heat sink. 

In any embodiment, the electrical contact members may 
comprise a first electrical contact member which contacts a 
first side of the substrate and a second electrical contact 
member that contacts an opposed side of the substrate. 

In any embodiment, the electrical contact members may 
comprise first and second electrical contact members, the 
first electrical contact member may exert a force in a first 
direction on the substrate and the second electrical contact 
member may exert a force in a direction opposite to the first 
direction on the substrate. 

In any embodiment, the first and second contact members 
that exert the force may be made of a conductive material. 

It will be appreciated by a person skilled in the art that an 
apparatus or method disclosed herein may embody any one 
or more of the features contained herein and that the features 
may be used in any particular combination or sub-combi-
nation. 

In accordnuce with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a light bulb in which a substrate is 
removably received. The substrate has one or more light 
emitting members, such as LEDs, thereon. The light bulb 
has a heat sink provided therein. Electrical leads (e.g., wires) 
may extend through the heat sink. An advantage of this 
aspect is that the construction of the light bulb may be 
simplified. For example, if the light bulb has an electrical 
contact end (e.g., a base end that may be screwed into a 
socket) and an axially opposed light emitting end (e.g., a 
diffuser for emitting light produced by one or more LEDs, 
the heat sink may extend across the entire cross-sectional 
area (in a direction transverse to the axis) of the light bulb 
so as to provide a larger heat sink. In such a case, one or 
more passages may be provided through the heat sink 
through which electrical leads that comprise part, or all, of 
the electrical conduit from the base to the LEDs may extend. 

In accordance with this aspect, there is provided a light 
bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

(b) a main body in which the substrate is positioned, the 
main body comprising a heat sink, a power supply, 
electrical contact members electrically connecting the 
substrate to the power supply and electrical leads 
extending from the power supply to the electrical 
contact members, 

wherein the electrical leads extend through the heat sink. 
In any embodiment, the substrate may be removably 

receivable in the main body. 
In any embodiment, the substrate may be mounted to the 

heat sink. 
In any embodiment, the heat sink may have a recess in 

which the substrate is mounted. 
In any embodiment, the heat sink may have a recess in 

which the substrate is removably received. 
In any embodiment, the substrate may be seated on the 

heat sink. 
In any embodiment, the main body may comprise a 

housing having a base connectable to a source of current, 
and the power supply may be positioned between the base 
and the heat sink. 

4 
In any embodiment, the heat sink may be removably 

mounted to the main body. 
In any embodiment, the main body may comprise a 

diffuser and the diffuser and the heat sink may be removably 
5 mounted to the main body. Optionally, the diffuser and the 

heat sink may be separately removably mounted to the main 
body. 

In any embodiment, the main body may comprise a slot 
in which the substrate is removably insertable. 

10 In any embodiment, the main body may comprise a 
diffuser and the diffuser may comprise a slot through which 
the substrate is removably insertable. 

In any embodiment, the main body may comprise an 
insertion end comprising a base that is connectable to a 

is source of current and an axially spaced light emitting end 
having a diffuser and the diffuser may comprise slot through 
which the substrate is axially insertable. 

In any embodiment, the diffuser may be removably 
mounted to the heat sink. 

20 In any embodiment, the electrical contact members may 
be provided on the heat sink. 

In any embodiment, the heat sink may have first and 
second opposed sides and at least one opening through 
which the electrical leads extend, the power supply may be 

25 provided on the first opposed side of the heat sink and the 
substrate may be provided on the second opposed side of the 
heat sink. Optionally, the electrical contact members may be 
provided on the second opposed side of the heat sink. 
Optionally, the electrical contact members may thermally 

30 connect the substrate with the heat sink. 
In any embodiment, the main body may comprise a 

housing having a base connectable to a source of current, the 
heat sink may be mounted to the housing and may form part 
of an exterior surface of the light bulb. Optionally, the main 

35 body may further comprise a diffuser that is mounted to the 
heat sink. 

In accordance with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a light bulb in which a substrate is 

40 removably received. The substrate has one or more light 
emitting members, such as LEDs, thereon and the light bulb 
has a heat sink provided therein. The substrate is made of a 
non-conductive material, which may be any material used 
for a printed circuit board. In accordance with this aspect, 

45 the substrate is provided with a thermal conductive layer on 
one or more surfaces thereon. The thermal conductive layer 
may be a coating applied to the substrate. An advantage of 
this design is that the electrical contact members that elec-
trically connect the substrate to the light bulb may also 

so thermally connect the substrate with the heat sink. 
In accordance with this aspect, there is provided a light 

bulb comprising: 
(a) a light emitting body comprising a non-conductive 

substrate having a light emitting member provided 
55 thereon and a thermal conducting layer on an outer 

surface thereof; and, 
(b) a main body in which the substrate is removably 

received, the main body comprising a heat sink and 
electrical contact members; 

60 wherein the electrical contact members comprise an elec-
trically conductive body portion that electrically con-
nects the light emitting body to the main body and, 

wherein the electrical contact members are thermally 
conductive and thermally connect the light emitting 

65 body to the heat sink. 
In any embodiment, the electrical contact members may 

comprise a first electrical contact member which contacts a 
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first side of the light emitting body and a second electrical 
contact member that contacts an opposed side of the light 
emitting body. 

In any embodiment, the electrical contact members may 
be provided on the heat sink. 

In any embodiment, the thermal conducting layer may be 
provided on two opposed surfaces of the substrate. 

In any embodiment, the light emitting body may have an 
insertion end, a longitudinally opposed outer end and a body 
portion extending longitudinally between the insertion end 
and the outer end, the body portion having first and second 
longitudinally extending surfaces on different sides of the 
body portion and the thermal conducting layer may be 
provided on each of the first and second longitudinally 
extending surfaces. 

In any embodiment, the electrical contact members may 
comprise a first electrical contact member which contacts 
the first longitudinally extending surface of the light emit-
ting body and a second electrical contact member that 
contacts the second longitudinally extending surface of the 
light emitting body. 

In any embodiment, the thermal conducting layer may be 
an electrical conductive member. 

In any embodiment, the electrical contact members may 
be provided on the heat sink. 

In any embodiment, the light emitting body may comprise 
a printed circuit board. 

In any embodiment, the electrical contact members may 
comprise a guide surface which guides the substrate into a 
mounted position in the main body. For example, the elec-
trical contact members may comprise a cam surface. 

In any embodiment, the thermal conducting layer com-
prises at least one of aluminum and copper. 

In accordance with this aspect, there is also provided a 
light emitting body for a light bulb, the light emitting body 
comprising a non-conductive substrate having a light emit-
ting member provided thereon and a thermal conducting 
layer on an outer surface thereof. 

In any embodiment, the light emitting body may comprise 
a printed circuit board. 

In any embodiment, the thermal conducting layer may be 
provided on two opposed surfaces of the substrate. 

In any embodiment, the thermal conducting layer may be 
an electrical conductive member. 

In any embodiment, the thermal conducting layer may 
comprise at least one of aluminum and copper. 

In any embodiment, a gold coating may be provided on an 
outer surface of the thermal conducting layer. 

In any embodiment, the light emitting member may be 
electroluminescent. 

In accordance with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a longitudinally extending light 
bulb in which a substrate is provided and is optionally 
removably receivable therein. The substrate has one or more 
light emitting members, such as LEDs, thereon. The LEDs 
are oriented at an angle to the longitudinal axis such that, 
when installed, the LEDs emit light in a direction that is 
between the downward and the lateral outward directions. A 
diffuser may be provided on the light emitting side of the 
lightbulb. An advantage of this design is that the light may 
be more evenly distributed. 

In accordance with this aspect there is provided a light 
bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

6 
(b) a main body in which the substrate is positioned, the 

main body comprising a base end connectable to a 
source of current, an opposed light emitting end and a 
central axis extending between the base end and the 

5 opposed end; 
wherein a portion of the substrate has a first inward end 

and a second outward end, the inward end is positioned 
closer to the base end than the second outward end of 
the portion, the inward end is also positioned further 
from the central axis than the second outward end of the 
portion and the light emitting member is provided on 
the portion. 

In any embodiment, the portion of the substrate may be 
15 generally planar. 

In any embodiment, an included angle measured from the 
portion of the substrate having the first inward end and the 
second outward end outwardly towards the central axis may 
be from about 1100 to about 160°. 

20 In any embodiment, the electrical contact members may 
comprise a first electrical contact member which contacts a 
first side of the substrate and a second electrical contact 
member that contacts an opposed side of the substrate. 

In any embodiment, the electrical contact members may 
25 comprise first and second electrical contact members, the 

first electrical contact member may exert a force in a first 
direction on the substrate and the second electrical contact 
member may exert a force in a direction opposite to the first 
direction on the substrate. 

30 In any embodiment, the substrate may have an insertion 
end which is a lead end when the substrate is inserted into 
the main body and the electrical contact members may 
comprise a cam surface engageable by the insertion end 
upon insertion of the substrate into the main body. 35 

In any embodiment, the main body may have a recess in 
which the substrate is removably received and at least a 
portion of the electrical contact members may be provided 
in the recess. Optionally, the recess may be provided in the 

40 heat sink. 
In any embodiment, the electrical contact members may 

comprise a guide surface which guides the substrate into the 
recess. 

In any embodiment, the heat sink may have a recess in 
45 which the substrate is removably received. 

In any embodiment, the substrate may have an insertion 
end, a longitudinally opposed outer end and a body portion 
extending longitudinally between the insertion end and the 
outer end, and the heat sink may have an opening in which 

so the body portion of the substrate is positioned when the 
substrate is mounted in the main body. 

In any embodiment, the electrical contact members may 
thermally connect the substrate with the heat sink. 

In any embodiment, the substrate may be made of a 
55 non-conductive material and may be coated with a thermal 

conducting layer. 
In any embodiment, the substrate may comprise a printed 

circuit board. 
In any embodiment, the main body may comprise a 

60 housing having a base connectable to a source of current, a 
diffuser and a slot in which the substrate is removably 
insertable. 

In any embodiment, the substrate may have an insertion 
end, a longitudinally opposed outer end and a body portion 

oss extending longitudinally between the insertion end and the 
outer end, the body portion may have first and second 
longitudinally extending surfaces on different sides of the 

0 
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body portion and a light emitting member may be provided 
on each of the first and second longitudinally extending 
surfaces. 

In accordance with this aspect, there is also provided a 
light bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

(b) a main body in which the substrate is removably 
received, the main body comprising a heat sink and 
electrical contact members; 

wherein the electrical contact members mechanically 
secure the substrate in position in the main body, and 

wherein the electrical contact members thermally connect 
the substrate with the heat sink. 

In any embodiment, the electrical contact members may 
comprise a first electrical contact member which contacts a 
first side of the substrate and a second electrical contact 
member that contacts an opposed side of the substrate. 

In any embodiment, the electrical contact members may 
comprise first and second electrical contact members, the 
first electrical contact member may exert a force in a first 
direction on the substrate and the second electrical contact 
member may exert a force in a direction opposite to the first 
direction on the substrate. 

In any embodiment, the body portion that exerts the force 
may be made of a conductive material. 

In accordance with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a longitudinally extending light 
bulb in which a substrate is provided and is optionally 
removably receivable therein. The substrate has one or more 
light emitting members, such as LEDs, thereon. The light 
bulb also has a power supply that is removable. An advan-
tage of this design is that, should the power supply fail, a 
consumer may remove the power supply and insert a 
replacement power supply. Accordingly, instead of throwing 
away the entire lightbulb, which adds to environmental 
waste, only the power supply need be replaced. The light 
bulb may be disassembleable, such as by one portion being 
unscrewed from another and the power supply then pulled 
out. 

In accordance with this aspect, there is provided a light 
bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

(b) a main body in which the substrate is positioned, the 
main body comprising a heat sink and a power supply, 
wherein when the substrate is positioned in the main 
body, the substrate is thermally connected to the heat 
sink and electrically connected to the power supply, 
wherein the power supply is removably receivable in 
the main body, 

whereby the power supply is replaceable without replac-
ing the heat sink. 

In any embodiment, the main body may comprise a 
housing having a base connectable to a source of current, 
and the power supply may be positioned between the base 
and the heat sink. 

In any embodiment, electrical contact members may 
electrically connect the substrate to the power supply and 
first electrical leads, which extend from the power supply to 
the electrical contact members, may extend through the heat 
sink. 

In any embodiment, the heat sink may be removably 
mounted to the main body. 

In any embodiment, the heat sink and power supply may 
be concurrently removable from the main body and, subse-

8 
quently to the heat sink and power supply being removed 
from the main body, the power supply may be removable 
from the heat sink. 

In any embodiment, the power supply may be removably 
5 mounted to the heat sink. 

In any embodiment, the heat sink may be removable from 
the light bulb and, subsequently the power supply may be 
removable. 

In any embodiment, the main body may comprise a 
diffuser and the diffuser and the heat sink may be removably 
mounted in position as part of the light bulb. Optionally, the 
diffuser and the heat sink may be sequentially removable 
from a mounted position in which the diffuser and the heat 
sink are part of the light bulb. Alternately, the diffuser and 15 
the heat sink may be concurrently removable from a 
mounted position in which the diffuser and the heat sink are 
part of the light bulb. 

In any embodiment, the main body may comprise a 
20 housing having a base connectable to a source of current, the 

heat sink may be provided between the housing and the 
diffuser and the diffuser may be releasably lockably secur-
able to the housing. 

In any embodiment, the main body may comprise a 
25 housing having a base connectable to a source of current, the 

heat sink may be provided between the housing and the 
diffuser and, when mounted as part of the light bulb, the 
diffuser may be positioned on the heat sink and may be 
releasably lockably securable in position. 

30 In any embodiment, the main body may comprise a 
housing having a base connectable to a source of current, 
and the housing may have locking members that lockingly 
engage the diffuser. 

In any embodiment, the main body may comprise a 
35 housing having a base connectable to a source of current, 

and the power supply may be removably positionable on the 
housing. 

In any embodiment, the housing may comprise a wall that 
seats over the base, 

40 In any embodiment, electrical contact members may 
electrically connect the substrate to the power supply and 
first electrical leads, which extend from the power supply to 
the electrical contact members, may extend through the heat 
sink and second electrical leads, which extend from the base 

45 to the power supply, may extend through the wall. 
In any embodiment, the substrate may be removably 

receivable in the main body. 
In any embodiment, the light emitting member may be 

electroluminescent or one or more LEDs. 
so In accordance with another aspect of this disclosure, 

which may be used alone or in combination with any other 
aspect, there is provided a light bulb in which a substrate is 
provided and is optionally removably receivable therein. 
The substrate has one or more light emitting members, such 

55 as LEDs, thereon which are operable on a low voltage 
current. A remote power supply is provided to which a 
plurality oflightbulbs is connected, e.g., in series or parallel. 
An advantage of this design is that, since a single power 
supply is provided, once the power supply is installed, such 

60 as by an electrician, an electrician is not required to run the 
low voltage wires and install the light bulbs or their hous-
ings. 

In accordance with this aspect, there is provided a kit for 
a low voltage lighting system comprising: 

65 (a) a plurality of light bulbs, at least some of the light 
bulbs removably receive a substrate having a light 
emitting member thereon; and, 
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(b) a central power supply connectable to a source of AC 
current, 

wherein each light bulb is connectable to the remote 
central power source by low voltage wires. 

In any embodiment, the light bulbs may be configured to 
be connectable in parallel. 

In any embodiment, the light bulbs may be pot lights. 
In any embodiment, at least some of the light bulbs may 

have a rechargeable back up power source. Optionally, the 
rechargeable back up power source may comprise a 
rechargeable battery provided inside the light bulb 

In any embodiment, the substrate may be slideably receiv-
able in the light bulb. Optionally, the substrate may be 
slideably receivable in the light bulb while the light bulb is 
secured in an electrical fixture. Optionally, the fixture may 
comprise a pot light housing. 

In any embodiment, the light bulb may comprise push-in 
wire connectors. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with this aspect, there is also provided a 
low voltage lighting system comprising: 

(a) a plurality of light bulbs; and, 
(b) a remote central power supply connectable to a source 

of AC current, 
wherein each light bulb is removably connectable to the 

remote central power source by low voltage wires, and 
wherein at least some of the light bulbs removably receive 

a substrate having a light emitting member thereon. 
In any embodiment, the light bulbs may be configured to 

be connectable in parallel. 
In any embodiment, the light bulbs may be pot lights. 
The low voltage lighting system of clause 10 wherein at 

least some of the light bulbs have a rechargeable back up 
power source. 

In any embodiment, the rechargeable back up power 
source may comprise a rechargeable battery provided inside 
the light bulb. 

In any embodiment, the substrate may be slideably receiv-
able in the light bulb. Optionally, the substrate may be 
slideably receivable in the light bulb while the light bulb is 
secured in an electrical fixture. Optionally, the fixture may 
comprise a pot light housing. 

In any embodiment, the light bulb may comprise push-in 
wire connectors. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a light bulb in which a substrate is 
provided and is optionally removably receivable therein. 
The substrate has at least first and second light emitting 
members, such as LEDs, thereon. The light emitting mem-
bers are not all electrically connected at the same time. For 
example, the first light emitting members may be electrically 
connected so as to emit light when the light bulb is actuated 
while the second light emitting members may not be elec-
trically connected when the first is electrically connected. 
Accordingly, if the first light emitting member fails, the 
second may then be used to produce light. Accordingly, a 
substrate may be provided which has one or more reserve 
light emitting members that are used sequentially or collec-
tively when the first light emitting member or members fail. 

In accordance with this aspect, there is a light bulb 
comprising: 

(a) a substrate having at least first and second light 
emitting members provided thereon; and, 

10 
(b) a main body in which the substrate is positionable in 

first and second operable positions, in the first operable 
position the first light emitting member is operable to 
provide illumination and the second light emitting 

5 member is inoperable and in the second operable 
position the second light emitting member is operable 
to provide illumination. 

In any embodiment, in the second operable position, the 
first light emitting member may be inoperable. 

In any embodiment, the substrate may be rotatably 
mounted in the main body whereby the substrate may be 
rotatable from the first operable position to the second 
operable position. 

15 In any embodiment, the substrate may be slideably 
mounted in the main body whereby the substrate may be 
slideable from the first operable position to the second 
operable position. 

In any embodiment, the substrate may comprise first and 
20 second opposed sides, the first light emitting member may 

be provided on the first side and second light emitting 
member may be provided on the second opposed side, the 
substrate may be positionable in a first orientation in the 
main body in which the first light emitting member is 

25 operable and the substrate may be positionable in a second 
orientation in the main body in which the second light 
emitting member is operable. 

In any embodiment, the substrate may comprise first and 
second opposed sides, the first light emitting member may 

30 be provided on the first side and second light emitting may 
be is provided on the second opposed side and the main body 
may have a light emitting end, wherein the substrate may be 
positionable in the main body in a first orientation in which 
the first light emitting member faces the light emitting end 

35 and the substrate may be positionable in a second orientation 
in the main body in which the second light emitting member 
faces the light emitting end. 

In any embodiment, the substrate may be removably 
receivable in the main body. 

40 In any embodiment, the first light emitting member may 
emit a first colour of light and the second light emitting 
member may emit a second colour of light. 

In any embodiment, the first light emitting member may 
emit a first level of illumination and the second light 

45 emitting member may emit a second level of illumination 
wherein the second level of illumination is greater than the 
first level of illumination. For example, the first level of 
illumination may be from 3 to 6 Watts and the second level 
of illumination may be from 6 to 10 Watts. 

so In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with this aspect, there is also provided a 
light bulb comprising: 

(a) a first substrate having a first light emitting member 
55 provided thereon; 

(b) a second substrate having a second light emitting 
member provided thereon; and, 

(c) a main body having the first and second substrates 
wherein, in a first configuration the first light emitting 

60 member is operable and in a second configuration the 
second light emitting member is operable. 

In any embodiment, in the first configuration, the first 
light emitting member may be positioned in an operable 
position in the main body and the second substrate may be 

65 positioned in a storage position and, in the second configu-
ration, the second light emitting member may be positioned 
in an operable position in the main body. 
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In any embodiment, in the first configuration, the second 
substrate may be positioned on an exterior surface of the 
main body. 

In any embodiment, the substrate may be slidably receiv-
able in the main body and the first and second substrates may 
be moved from the first configuration to the second con-
figuration by slidably removing the first substrate from the 
main body and slidably inserting the second substrate in the 
main body. 

In any embodiment, the light bulb may comprise a switch 
operable between two positions, in the first position, the first 
light emitting member may be operable and, in the second 
position, the second light emitting member may be operable. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with this aspect, there is also provided a 
light bulb comprising: 

(a) a substrate having at least first and second light 
emitting members provided thereon; 

(b) a main body in which the substrate is positioned; and, 
(c) a switch operable between two positions, in the first 

position, the first light emitting member is operable 
and, in the second position, the second light emitting 
member is operable. 

In any embodiment, the switch may be manually oper-
able. 

In any embodiment, the substrate may have a third light 
emitting member and the substrate may be positionable in 
the main body in first and second operable positions, in the 
first operable position the first light emitting member and 
second light emitting member may be selectively operable to 
provide illumination and the third light emitting member 
may be inoperable, and in the second operable position the 
third light emitting member may be operable to provide 
illumination. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accorclAnce with another aspect, a street light or the like 
may be provided wherein a head having a light emitting 
portion is provided at an elevation above a sidewalk, road or 
the like and a substrate having one or more light emitting 
members, such as LEDs, may be removably receivable in a 
lower portion of the street light, e.g., accessible to a person 
while standing on the ground. A light pipe, or light guide, 
may conduct the light from the substrate to the light emitting 
portion (e.g., the outlet end of the light pipe). An advantage 
of this design is that a cherry picker or the like is not required 
to replace a light bulb. Instead, if a light emitting member 
fails, a worker may replace the substrate while standing on 
the ground. 

In accordance with this aspect, there is provided a street 
light fixture comprising: 

(a) a pole having a base end and an upper end; 
(b) a head attached to the upper end of the pole, the head 

having a light emitting portion; 
(c) a substrate having a light emitting member provided 

thereon, the substrate being removably receivable in 
the base end of the pole; and, 

(d) a light guide provided in the pole and extending 
between the substrate and the head. 

In any embodiment, the substrate may be removably 
receivable in an openable housing and the openable housing 
may be at an elevation openable by a person while standing 
on the ground. 

In any embodiment, when the substrate is positioned in 
the pole, a lower end of the light guide may abut the light 
emitting member. 

12 
In any embodiment, the substrate may have a plurality of 

light emitting members. 
In any embodiment, the light guide may extend into the 

head. 
5 In any embodiment, the light guide may have a lower 

portion that extends axially in the pole and an upper portion 
that extends away from the pole. Optionally, the upper 
portion of the light guide is curved. 

In any embodiment, the light guide may be a longitudi-
nally extending member, the light guide may have a longi-
tudinally extending outer surface and the outer surface may 
be non-light emitting. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with this aspect, there is also provided a 
light fixture comprising: 

(a) a light emitting portion; 
(b) a housing which removably receives a substrate, the 

20 substrate having a light emitting member provided 
thereon; and, 

(c) a light guide extending between the housing and the 
light emitting portion. 

In any embodiment, the housing may be at an elevation 
25 whereby the substrate is replaceable by a person while 

standing on the ground. 
In any embodiment, when the substrate is positioned in 

the housing, a lower end of the light guide may abut the light 
emitting member. 

30 In any embodiment, the substrate may have a plurality of 
light emitting members. 

In any embodiment, the light guide may be curved. 
In any embodiment, the light guide may be a longitudi-

nally extending member, the light guide may have a longi-
35 tudinally extending outer surface and the outer surface may 

be non-light emitting. 
In any embodiment, the light guide may be a longitudi-

nally extending member, the light guide may have a longi-
tudinally extending outer surface and at least a portion of the 

40 outer surface may be a light emitting surface. 
In any embodiment, the light guide may be a longitudi-

nally extending member, the light guide may have a longi-
tudinally extending outer surface and the outer surface may 
have a light emitting surface. 

45 In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

In accordance with another aspect of this disclosure, 
which may be used alone or in combination with any other 
aspect, there is provided a light bulb in which a substrate is 

so provided and is optionally removably receivable therein. 
The substrate has at least one light emitting member, such as 
LEDs, thereon. The substrate has a biasing member, which 
may be a spring biased electrical contact, which retains the 
substrate in the light bulb. 

55 In accordance with this aspect, there is provided a light 
bulb comprising: 

(a) a substrate having a light emitting member provided 
thereon; and, 

(b) a main body in which the substrate is removably 
60 received, the main body comprising electrical contact 

members, 
wherein the substrate has a biasing member which secures 

the substrate in position in the main body. 
In any embodiment, the biasing member may comprise an 

65 electrically conductive body portion which engages the 
electrical contact members when the substrate is positioned 
in the main body. 
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In any embodiment, the main body may further comprise 
a heat sink and the biasing member may bias the substrate 
into thermal contact with the heat sink when the substrate is 
positioned in the main body. 

In any embodiment, the main body may comprise a slot 
in which the substrate is slideably receivable, and wherein 
the substrate may have an insertion end, a longitudinally 
opposed outer end and a body portion extending longitudi-
nally between the insertion end and the outer end and the 
biasing member may bias the body portion to abut the heat 
sink when the substrate is positioned in the main body. 

In any embodiment, the light emitting member and the 
biasing member may be provided on a common side of the 
substrate. 

In any embodiment, the substrate may comprise a longi-
tudinally extending body portion, the body portion has first 
and second opposed longitudinally extending sides, the light 
emitting member and the biasing member may be provided 
on the first longitudinally extending side and the second 
longitudinally extending side may be a thermally conduc-
tive. Optionally, the main body may further comprise a heat 
sink and the biasing member may bias the second longitu-
dinally extending side into thermal contact with the heat sink 
when the substrate is positioned in the main body. 

In any embodiment, the substrate may be made of a 
non-conductive material and may be coated with a thermal 
conducting layer. 

In any embodiment, the substrate may be a printed circuit 
board. 

In any embodiment, the substrate may comprise electrical 
contacts and the electrical contact members may contact the 
electrical contacts when the substrate is positioned in the 
main body. 

In any embodiment, the biasing member may be made of 
an electrical insulation material. 

In any embodiment, the main body may further comprise 
a heat sink and the biasing member may be thermally 
conductive. 

In any embodiment, the light emitting member is elec-
troluminescent. 

In any embodiment, the light emitting member may be 
electroluminescent or one or more LEDs. 

These and other aspects and features of various embodi-
ments will be described in greater detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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For a better understanding of the described embodiments 
and to show more clearly how they may be carried into 
effect, reference will now be made, by way of example, to 50 
the accompanying drawings in which: 

FIG. 1A shows a perspective view of a light source, which 
may be referred to as a light bulb; 

FIG. 1B shows a cross-sectional view of the light source 
of FIG. 1A along the line A-A in FIG. 1A; 55 

FIG. 1C shows a perspective view of the light source of 
FIG. 1A with the cartridge removed; 

FIG. 1D shows an exploded view of the light source of 
FIG. 1A; 

FIG. 2A shows a perspective view of another light source. 60 
FIG. 2B shows a cross-sectional view of the light source 

of FIG. 2A along the line B-B in FIG. 2A; 
FIG. 2C shows a perspective view of the light source of 

FIG. 2A with the cartridge removed; 
FIG. 2D shows an exploded view of the light source of 65 

FIG. 2A; 
FIG. 3A shows a perspective view of another light source; 
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FIG. 3B shows a cross-sectional view of the light source 

of FIG. 3A along the line C1 -C1 in FIG. 3A; 
FIG. 3C shows a perspective view of the light source of 

FIG. 3A with the cartridge removed; 
FIG. 3D shows an exploded view of the light source of 

FIG. 3A; 
FIG. 3E shows a cross-sectional view of the light source 

of FIG. 3A along the line C2-C2 in FIG. 3A; 
FIG. 3F shows an exploded cross-sectional view of the 

light source of FIG. 3E along the line C2-C2 in FIG. 3A; 
FIG. 4A shows a perspective view of another light source; 
FIG. 4B shows a cross-sectional view of the light source 

of FIG. 4A along the line C3 -C3 in FIG. 4A; 
FIG. 4C shows a perspective view of the light source of 

FIG. 4A with the cartridge removed; 
FIG. 5A shows a perspective view of another light source; 
FIG. 5B shows a cross-sectional view of the light source 

of FIG. 5A along the line D1 -D1 in FIG. 5A; 
FIG. 5C shows a perspective view of the light source of 

FIG. 5A with the cartridge removed; 
FIG. 5D shows a cross-sectional view of the light source 

of FIG. 5C along the line D2 -D2 in FIG. 5C; 
FIG. 5E shows an exploded view of the light source of 

FIG. 5A; 
FIG. 6A shows a perspective view of another light source; 
FIG. 6B shows a cross-sectional view of the light source 

of FIG. 6A along the line D3 -D3 in FIG. 6A; 
FIG. 6C shows a perspective view of the light source of 

FIG. 6A with the cartridge removed; 
FIG. 6D shows a cross-sectional view of the light source 

of FIG. 6C along the line D3 -D3 in FIG. 6A; 
FIG. 6E shows an exploded view of the light source of 

FIG. 6A; 
FIG. 7A shows a perspective view of another light source; 
FIG. 7B shows a cross-sectional view of the light source 

of FIG. 7A along the line El -E1 in FIG. 7A; 
FIG. 7C shows a perspective view of the light source of 

FIG. 7A with the cartridge removed; 
FIG. 7D shows a cross-sectional view of the light source 

of FIG. 7C along the line El -E1 in FIG. 7A; 
FIG. 7E shows an exploded view of the light source of 

FIG. 7A; 
FIG. 8A shows a perspective view of another light source; 
FIG. 8B shows a cross-sectional view of the light source 

of FIG. 8A along the line E2-E2 in FIG. 8A; 
FIG. 8C shows a perspective view of the light source of 

FIG. 8A with the cartridge removed; 
FIG. 8D shows a cross-sectional view of the light source 

of FIG. 8C along the line E2-E2 in FIG. 8A; 
FIG. 8E shows an exploded view of the light source of 

FIG. 8A; 
FIG. 9A shows a perspective view of another light source; 
FIG. 9B shows a cross-sectional view of the light source 

of FIG. 9A along the line E3 -E3 in FIG. 9A; 
FIG. 9C shows a perspective view of the light source of 

FIG. 9A with the cartridge removed; 
FIG. 9D shows a cross-sectional view of the light source 

of FIG. 9C along the line E3 -E3 in FIG. 9A; 
FIG. 9E shows an exploded view of the light source of 

FIG. 9A; 
FIG. 10A shows a perspective view of another light 

source; 
FIG. 10B shows a cross-sectional view of the light source 

of FIG. 10A along the line Fl -Fl in FIG. 10A; 
FIG. 10C shows a perspective view of the light source of 

FIG. 10A with the cartridge removed; 
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FIG. 10D shows a cross-sectional view of the light source 
of FIG. 10C along the line Fl-Fl in FIG. 10A; 

FIG. 10E shows an exploded view of the light source of 
FIG. 10A; 

FIG. 11A shows a perspective view of another light 
source; 

FIG. 11B shows a cross-sectional view of the light source 
of FIG. 11A along the line F2-F2 in FIG. 11A; 

FIG. 11C shows a perspective view of the light source of 
FIG. 11A with the cartridge removed; 

FIG. 11D shows a cross-sectional view of the light source 
of FIG. 11C along the line F2-F2 in FIG. 11A; 

FIG. 11E shows an exploded view of the light source of 
FIG. 11A; 

FIG. 12A shows a perspective view of another light 
source; 

FIG. 12B shows a cross-sectional view of the light source 
of FIG. 12A along the line G-G in FIG. 12A; 

FIG. 12C shows a perspective view of the light source of 
FIG. 12A with the cartridge removed; 

FIG. 12D shows an exploded view of the light source of 
FIG. 12A; 

FIG. 13A shows a perspective view of another light 
source; 

FIG. 13B shows a cross-sectional view of the light source 
of FIG. 13A along the line H-H in FIG. 13A; 

FIG. 13C shows a perspective view of the light source of 
FIG. 13A with the cartridge removed; 

FIG. 13D shows a cross-sectional view of the light source 
of FIG. 13C along the line H-H in FIG. 13A; 

FIG. 13E shows an exploded view of the light source of 
FIG. 13A; 

FIG. 14A shows a perspective view of another light 
source; 

FIG. 14B shows a cross-sectional view of the light source 
of FIG. 14A along the line I-I in FIG. 14A; 

FIG. 14C-14E shows a perspective view of the light 
source of FIG. 14A with the cartridge being repositioned to 
position back up light emitting members in an operable 
position; 

FIG. 14F shows a perspective view of the light source of 
FIG. 14A with the cartridge reinserted; 

FIG. 15A shows a perspective view of another light 
source; 

FIG. 15B shows a cross-sectional view of the light source 
of FIG. 15A along the line J1-J1 in FIG. 15A; 

FIG. 15C shows a perspective view of the light source of 
FIG. 15A with the power supply removed; 

FIG. 15D shows a perspective view of the light source of 
FIG. 15A with the power supply and the cartridge removed; 

FIG. 15E shows an exploded view of the light source of 
FIG. 15A; 

FIG. 16A shows a perspective view of another light 
source; 

FIG. 16B shows a cross-sectional view of the light source 
of FIG. 16A along the line J2-J2 in FIG. 16A; 

FIG. 16C shows a perspective view of the light source of 
FIG. 16A with the cartridge removed; 

FIG. 16D shows an exploded view of the light source of 
FIG. 16A; 

FIG. 17A shows a perspective view of another light 
source; 

FIG. 17B shows a cross-sectional view of the light source 
of FIG. 17A along the line J3-J3 in FIG. 17A; 

FIG. 17C shows a perspective view of the light source of 
FIG. 17A with the cartridge, power supply, and light guide 
removed; 
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FIG. 18A shows a perspective view from below of another 

light source; 
FIG. 18B shows a perspective view of the light source of 

FIG. 18A with the cartridge and diffuser removed; 
5 FIG. 18C shows a perspective view from above of the 

light source of FIG. 18A; 
FIG. 18D shows a cross-sectional view of the light source 

of FIG. 18C along the line K1 -K1 in FIG. 18C; 
FIG. 19A shows a perspective view from below of another 

light source; 
FIG. 19B shows a perspective view of the light source of 

FIG. 19A with the cartridge removed; 
FIG. 19C shows a perspective view from above of the 

light source of FIG. 19A; 15 
FIG. 19D shows a cross-sectional view of the light source 

of FIG. 19C along the line K2-K2 in FIG. 19C: 
FIG. 20A shows a perspective view from below of another 

light source; 
20 FIG. 20B shows a perspective view of the light source of 

FIG. 20A with the cartridge removed; 
FIG. 20C shows a perspective view from above of the 

light source of FIG. 20A; 
FIG. 20D shows a cross-sectional view of the light source 

25 of FIG. 20C along the line K3 -K3 in FIG. 20C; 
FIG. 20E-20G show perspective views of the light source 

of FIG. 20A with the cartridge being repositioned to position 
back up light emitting members in an operable position; 

FIG. 21A shows a perspective view of another light 
30 source; 

FIG. 21B shows a cross-sectional view of the light source 
of FIG. 21A along the line K4-K4 in FIG. 21A; 

FIG. 21C-21D show perspective views of the cartridge of 
FIG. 21A; 

35 FIG. 21E-21H show perspective views of the light source 
of FIG. 21A with the cartridge in various operating posi-
tions; 

FIG. 22A shows a perspective view of another light 
source; 

40 FIG. 22B shows a cross-sectional view of the light source 
of FIG. 22A along the line K5-K5 in FIG. 22A; 

FIG. 22C shows a cross-sectional view of the light source 
of FIG. 22A along the line K5-K5 in FIG. 22A with the 
cartridge removed; 

45 FIG. 23A shows a perspective view of another light 
source; 

FIG. 23B shows a cross-sectional view of the light source 
of FIG. 23A along the line K6-K6 in FIG. 23A; 

FIG. 23C shows a perspective view from below of the 
so light source of FIG. 23A; 

FIG. 23D shows a perspective view from below of the 
light source of FIG. 23A with the cartridge removed; 

FIG. 23E shows a cross-sectional view of the light source 
of FIG. 23A along the line K6-K6 in FIG. 23A with the 

55 cartridge removed; 
FIG. 24A shows a perspective view of another light 

source; 
FIG. 24B shows a cross-sectional view of the light source 

of FIG. 24A along the line K7-K7 in FIG. 24A; 
60 FIG. 24C shows a perspective view of the light source of 

FIG. 24A with the cartridge removed; 
FIG. 24D shows a cross-sectional view of the light source 

of FIG. 24C along the line K8-K8 in FIG. 24C; 
FIG. 24E-24G show perspective views of the light source 

65 of FIG. 24A with the cartridge at various operable positions; 
FIG. 24H shows a cross-sectional view of the light source 

of FIG. 24E along the line K9-K9 in FIG. 24E; 

0 
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FIG. 241 shows a cross-sectional view of the light source 
of FIG. 24F along the line K10-K10 in FIG. 24F; 

FIG. 24J shows a cross-sectional view of the light source 
of FIG. 24G along the line K11 -K11 in FIG. 24G; 

FIG. 24K-24L show perspective views of the cartridge of 
FIG. 24A; 

FIG. 24M-240 show perspective views of the light source 
of FIG. 24A with the cartridge at various operable positions; 

FIG. 25A shows a perspective view of another light 
source; 

FIG. 25B shows a cross-sectional view of the light source 
of FIG. 25A along the line L2-L2 in FIG. 25A; 

FIG. 25C shows a cross-sectional view of the light source 
of FIG. 25A along the line Li -Li in FIG. 25A. 

FIG. 25D shows a perspective view of the light source of 
FIG. 25A with the cartridge removed; 

FIG. 25E shows a cross-sectional view of the light source 
of FIG. 25D along the line L2-L2 in FIG. 25A; 

FIGS. 25F and 25H shows a perspective view of the light 
source of FIG. 25A with the second cartridge removed; 

FIG. 250 shows a cross-sectional view of the light source 
of FIG. 25A along the line L2-L2 in FIG. 25A with the 
second cartridge removed; 

FIG. 251 shows a perspective view of the light source of 
FIG. 25A with the second cartridge removed; 

FIG. 25J shows a cross-sectional view of the light source 
of FIG. 251 along the line L2-L2 in FIG. 25A; 

FIG. 26A shows a perspective view of another light 
source; 

FIG. 26B shows a cross-sectional view of the light source 
of FIG. 26A along the line M-M in FIG. 26A; 

FIG. 26C shows a perspective view of the light source of 
FIG. 26A with the cartridge removed; 

FIG. 26D shows a cross-sectional view of the light source 
of FIG. 26C along the line M-M in FIG. 26A; 

FIG. 26E shows an exploded view of the light source of 
FIG. 26A; 

FIG. 26F shows a perspective view of the light source of 
FIG. 26A with the cartridge, housing, heat sink, and diffuser 
removed; 

FIG. 27A shows a perspective view of another light 
source, which may be used as a street light or a table or floor 
lamp; 

FIG. 27B shows a cross-sectional view of the light source 
of FIG. 27A along the line N-N in FIG. 27A; 

FIG. 27C shows a perspective view of the light source of 
FIG. 27A with the cartridge removed; 

FIG. 28A shows a perspective view of another light 
source; 

FIG. 28B shows a perspective view of the light source of 
FIG. 28A; 

FIG. 28C shows a cross-sectional view of the light source 
of FIG. 28B along the line 01-01 in FIG. 28B; 

FIG. 28D shows a perspective view of the light source of 
FIG. 28A with the cartridge removed; 

FIG. 28E a cross-sectional view of the light source of FIG. 
28D along the line 02-02 in FIG. 28D; 

FIG. 29A shows a perspective view of another light 
source, which may function as a shelf or table top; 

FIG. 29B shows a cross-sectional view of the light source 
of FIG. 29A along the line P-P in FIG. 29A; 

FIG. 29C shows a perspective view of the light source of 
FIG. 29A with the cartridge removed; 

FIG. 30A shows a perspective view of a cartridge; 
FIG. 30B shows a cross-sectional view of the cartridge of 

FIG. 30A along the line Q-Q in FIG. 30A; 
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FIGS. 30C-30E show bottom, top, and side views respec-

tively of the cartridge of FIG. 30A; 
FIG. 31A shows a perspective view of another cartridge; 
FIGS. 31B-31D show bottom, top, and side views respec-

5 tively of the cartridge of FIG. 31A; 
FIG. 32A shows a perspective view of another cartridge; 
FIGS. 32B-32D show bottom, top, and side views respec-

tively of the cartridge of FIG. 32A; 
FIG. 33A shows a perspective view of another cartridge; 

10 FIGS. 33B-33D show bottom, top, and side views respec-
tively of the cartridge of FIG. 33A; 

FIG. 34A shows a perspective view of another cartridge; 
and, 

FIGS. 34B-34D show bottom, top, and side views respec-
15 tively of the cartridge of FIG. 34A. 

The drawings included herewith are for illustrating vari-
ous examples of articles, methods, and apparatuses of the 
teaching of the present specification and are not intended to 
limit the scope of what is taught in any way. 

20 
DESCRIPTION OF EXAMPLE EMBODIMENTS 

Various apparatuses, methods and compositions are 
described below to provide an example of an embodiment of 

25 each claimed invention. No embodiment described below 
limits any claimed invention and any claimed invention may 
cover apparatuses and methods that differ from those 
described below. The claimed inventions are not limited to 
apparatuses, methods and compositions having all of the 

30 features of any one apparatus, method or composition 
described below or to features common to multiple or all of 
the apparatuses, methods or compositions described below. 
It is possible that an apparatus, method or composition 
described below is not an embodiment of any claimed 

35 invention. Any invention disclosed in an apparatus, method 
or composition described below that is not claimed in this 
document may be the subject matter of another protective 
instrument, for example, a continuing patent application, 
and the applicant(s), inventor(s) and/or owner(s) do not 

40 intend to abandon, disclaim, or dedicate to the public any 
such invention by its disclosure in this document. 

The terms "an embodiment," "embodiment," "embodi-
ments," "the embodiment," "the embodiments," "one or 
more embodiments," "some embodiments," and "one 

45 embodiment" mean "one or more (but not all) embodiments 
of the present invention(s)," unless expressly specified oth-
erwise. 

The tenns "including," "comprising" and variations 
thereof mean "including but not limited to," unless expressly 

so specified otherwise. A listing of items does not imply that 
any or all of the items are mutually exclusive, unless 
expressly specified otherwise. The terms "a," "an" and "the" 
mean "one or more," unless expressly specified otherwise. 

As used herein and in the claims, two or more parts are 
55 said to be "coupled", "connected", "attached", or "fastened" 

where the parts are joined or operate together either directly 
or indirectly (i.e., through one or more intermediate parts), 
so long as a link occurs. As used herein and in the claims, 
two or more parts are said to be "directly coupled", "directly 

60 connected", "directly attached", or "directly fastened" 
where the parts are connected in physical contact with each 
other. None of the terms "coupled", "connected", 
"attached", and "fastened" distinguish the manner in which 
two or more parts are joined together. 

65 Furthermore, it will be appreciated that for simplicity and 
clarity of illustration, where considered appropriate, refer-
ence numerals may be repeated among the figures to indicate 
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corresponding or analogous elements. In addition, numerous 
specific details are set forth in order to provide a thorough 
understanding of the example embodiments described 
herein. However, it will be understood by those of ordinary 
skill in the art that the example embodiments described 
herein may be practiced without these specific details. In 
other instances, well-known methods, procedures, and com-
ponents have not been described in detail so as not to 
obscure the example embodiments described herein. Also, 
the description is not to be considered as limiting the scope 
of the example embodiments described herein. 

As used herein, the wording "and/or" is intended to 
represent an inclusive—or. That is, "X and/or Y" is intended 
to mean X or Y or both, for example. As a further example, 
"X, Y, and/or Z" is intended to mean X or Y or Z or any 
combination thereof. 
General Light Source Features 

Referring to FIG. 1A, an exemplary embodiment of a 
light source 100 is shown. As exemplified in FIGS. 1A-29C, 
the light source 100 has a main body 102. The main body 
102 has a heat sink 104. The light source 100 has a 
removable substrate 106. The substrate 106 has at least one 
light emitting member 108. Together, the substrate 106 and 
the at least one light emitting member 108 may be referred 
to as a cartridge 110, as exemplified in FIGS. 30A-34D. 

The heat sink 104 may be of any design suitable for 
dissipating heat generated by cartridge 110, and, in particu-
lar, heat generated by the light emitting member 108. As 
illustrated, the heat sink 104 may have a plurality of fins 105, 
which may extend radially from the light source 100. In 
some embodiments, the heat sink 104 may be mounted to the 
main body 102 such that the heat sink 104 forms part of an 
exterior surface of the light source 100. 

Accordingly, the cartridge 110 may be in thermal com-
munication with the heat sink 104 such that heat generated 
by the cartridge 110 may be dissipated. For example, the 
light source 100 may have thermal contacts for connecting 
the heat sink 104 to the cartridge 110. Alternatively, or in 
addition, a surface of the cartridge 110 may make direct 
thermal contact with the heat sink 104 to facilitate heat 
transfer from the cartridge 110 to the heat sink 104. 

In some embodiments, as shown in FIGS. 1A-27C and 
29A-29C, the light source 100 may have a diffuser 114. The 
diffuser 114 may be used to soften the point effect of light 
emitted from the light emitting member 108, thereby pro-
viding a more even distribution of light. Diffuser 114 is at 
least translucent (i.e. at least semi-transparent). In other 
words, diffuser 114 is not completely opaque. In the illus-
trated examples, at least a portion of diffuser 114 is formed 
as a cover that is spaced apart from the light emitting 
member 108. The distance may allow the diffuser 114 to be 
relatively larger in area than the light emitting member 108, 
which can thereby enhance the light diffusion capability of 
diffuser 114. 

The diffuser 114 may be made of any material suitable for 
diffusing light emitted by the light emitting member 108. For 
example, diffuser 114 may be made of at least one of acrylic, 
polypropylene, and polycarbonate. In some embodiments, 
the diffuser 114 may be white in color. This can reduce or 
eliminate the effect the diffuser 114 has on the color of the 
diffused light. In other embodiments, diffuser 114 may be 
intentionally non-white (e.g., blue, red, green, etc.) to pro-
vide a desired color effect. 

The main body 102 may house a power supply 112. The 
power supply 112 is couplable to the cartridge 110 such that 
when the power supply 112 is connected to a source of 
power, the light emitting member 108 emits light. 

20 
Accordingly, the light source 100 may have at least one 

electrical contact member 144 for providing an electrical 
connection between the cartridge 110 and the power supply 
112. In some embodiments, the light source 100 may have 

5 a plurality of electrical contact members 144. To complete 
the circuit from the power source to the light emitting 
member 108, when the substrate 106 is placed in the light 
source 100, the electrical contact members 144 may be in 
contact with a conductive part of the substrate 106. For 
example, the electrical contact members 144 may electri-
cally connect with at least one substrate contact 142 located 
on or within the cartridge 110. When the power supply 112 
is connected to a power source, electrical current may pass 

15 from the power supply 112, through the electrical contact 
members 144, to the at least one light emitting member 108 
such that the at least one light emitting member 108 emits 
light. 

It will be appreciated that the cartridge 110 may be 
20 secured within the light source 100 by any securing means 

capable of facilitating the electrical and/or thermal connec-
tion between the at least one light emitting member 108 and 
the power supply 112 and/or the heat sink 104. For example, 
the light source 100 may be shaped to receive the cartridge 

25 110, such that the cartridge 110 is secured in place. Alter-
nately, or in addition, the light source 100 may have at least 
one mechanical securing member to secure the cartridge 110 
into position within the light source 100. 
Exemplary Uses of the Light Source 

30 It will be appreciated that the light source 100 may be 
used in any number of applications. For example, the light 
source may be used as a replacement for an existing incan-
descent light bulb, a pot light bulb, or any other light bulb 
or light source in common use. It will therefore be appre-

35 ciated that the light source 100 may be designed to be 
removably receivable in an existing light housing or socket. 
Accordingly, as exemplified in FIGS. 1A-17C and FIGS. 
25A-26F, the light source 100 may be configured similar to 
any typical incandescent light bulb, and may have a screw 

40 base so that it may be inserted into a standard light housing, 
such as a lamp. As exemplified in FIGS. 18A-240, the light 
source 100 may be configured similar to any typical pot 
light. As exemplified in FIGS. 17A-27C, the light source 100 
may be a street light. As exemplified in FIGS. 28A-29C, the 

45 light source 100 may be a shelf light. It will therefore be 
appreciated that, in various embodiments, the light source 
100 may be used in a flashlight, table lamp, desk lamp, wall 
light, ceiling mounted fixture, or any other lighting appli-
cation. 

so In some embodiments, the main body 102 of the light 
source 100 may have a light emitting end 121 and a base end 
122 connectable to a source of current. The light emitting 
end 121 may be opposed to the base end 122 with a central 
axis 118 extending between the base end 122 and the 

55 opposed light emitting end 121, such as in the case of 
incandescent and pot light bulbs. 

In some embodiments, the main body 102 of the light 
source 100 may include a housing 120. The housing 120 
may include the base end 122 that is connectable to a source 

60 of current. The base end 122 may be referred to as a power 
connector 122 for coupling the light source 100 to a power 
source. It will be appreciated that the power connector 122 
may be any coupling capable of providing power to the light 
source 100. For example, the power connector 122 may be 

65 a socket 124, as exemplified in FIGS. 1A-8B, 10A-10E, 
14A-17C, and 25A-26F or pins 126 as exemplified in FIGS. 
9A-9E and 11A-13E. The socket 124 and/or the pins 126 

0 



US 11,168,879 B2 
21 

may be any size and shape such that the light source 100 can 
be coupled to an existing light housing or fixture. 
General Cartridge Structure 

The following is a general description of a cartridge, 
which may be used by itself or in combination with any one 
or more other aspects discussed herein. The cartridge 110 
may also be referred to as a light emitting body 110. As 
described previously, the cartridge 110 includes the substrate 
106 and at least one light emitting member 108, as exem-
plified in FIGS. 30A-34D. The cartridge is a replaceable 
element and, accordingly, if one or more light emitting 
members 108 fail, then only the cartridge may be replaced. 
Accordingly, the remainder of the light source 100 may 
continue to be used by placing a new cartridge therein. 

It will be appreciated that the substrate 106 may be made 
of any material capable of supporting a light emitting 
member 108. For example, the substrate 106 may be may of 
one or more of aluminum, epoxy, plastic, glass-reinforced 
epoxy laminate, etc. The substrate 106 may be made of any 
material used for the manufacture of a printed circuit board. 

The substrate 106 may be any shape capable of being 
situated on or within the light source 100. For example, the 
substrate 106 may be thin and generally planar, which may 
enable the cartridge to be slideably receivable in the light 
source 100. Alternately, as exemplified in FIGS. 1A-1D, 
12A-12D, and 18A-18D, the substrate 106 may be cylindri-
cal. In some embodiments, the substrate 106 may have a 
thickness between 0.01 inches to 0.05 inches. 

While the light emitting member 108 may be referred to 
herein as a single light emitting member 108, it will be 
appreciated that in any embodiment the cartridge 110 may 
have a plurality of light emitting members 108. 

It will be appreciated that the light emitting member 108 
may be any source of light. For example, the light emitting 
member 108 may be electroluminescent. In some embodi-
ments, the light emitting member 108 may be one or more 
light emitting diodes (LEDs). 
Disassembly of the Light Source 

The following is a description of a light source using at 
least one removable component, which may be used by itself 
or in combination with any one or more other aspects 
discussed herein. In other words, the light source may be 
disassembleable, such as one portion being detachable from 
another. An advantage of this aspect is that, should a 
component of the light source need replacement, the light 
source may be at least partially disassembled to allow for the 
replacement of a single component and reuse of other 
components rather than replacement of the entire light 
source. 

For example, one or more of the heat sink 104, the diffuser 
114, the power supply 112 and the power connector 122 may 
be removable or separately removable from the main body 
102. A user may then fix or replace a component of the light 
source 100 without replacing the entire light source 100. 

In some embodiments, components of the main body 102 
may be sequentially removable. For example, the diffuser 
114 may be removably mounted to the heat sink 104. To 
access the interior of the light source 100, the diffuser 114 
may be removed from the light source 100. The heat sink 
104 may then be subsequently removed from the light 
source 100. 

In some embodiments, two or more of the components of 
the main body 102 may be concurrently removable from the 
light source 100. For example, the diffuser 114 may be 
removably mounted to the heat sink 104, and the heat sink 
104 may be removably mounted to the light source 100. The 
heat sink 104 and the diffuser 114 may be removed concur-

22 
rently from the light source 100. Upon their joint removal, 
the diffuser 114 may then be separated from the heat sink 
104. 

If the light source is disassembleable (openable), then the 
5 light source 100 may include a locking mechanism 210 

operable between a locked position and an unlocked posi-
tion. When in the locked position, the light source is not 
disassembleable and, if a portion of the light source must be 
removed to remove the cartridge, then the cartridge 110 may 
not be removable from the light source 100. When in the 
unlocked position, a portion of the light source may be 
removed (e.g., the diffuser), which may then permit the 
cartridge 110 to be removable from the light source 100. 

15 It will be appreciated that various mechanical locking 
members may be used. As exemplified in FIGS. 3A-3D and 
25A-25J, a pivotable clasp may be used. As exemplified 
therein, the locking mechanism 210 releasably secures the 
diffuser 114 to the housing 120. As exemplified in FIGS. 

20 3A-3D and FIGS. 25A-25J, the locking mechanism 210 
includes latches 212. The latches 212 have a longitudinally 
extending planar portion 214 and a clasp portion 216 per-
pendicularly extending from the planar portion 214. The 
latches 212 are hingably coupled to the main body 102 by 

25 hinges 218. During use, the clasp portion 216 couples with 
the diffuser 114 by clasping a protrusion 220 on the exterior 
surface of the diffuser 114, thereby securing the locking 
mechanism 210 in place. As exemplified, the diffuser 114 is 
positioned on the heat sink 104. Once the locking mecha-

30 nism 210 is moved to the unlocked position, the diffuser 114 
may be removed to provide access to the cartridge 110. 
Alternately, a bayonet mount, screw mount, or the like may 
be used. 
Removable Power Supply 35 

The following is a description of a light source using a 
removable power supply, which may be used by itself or in 
combination with any one or more other aspects discussed 
herein. An advantage of this aspect is that, should the power 

40 supply fail, the power supply may be removed and replaced 
without replacing the entire light source. Accordingly, this 
comprises one embodiment of a disassembleable light 
source. 

For example, the power supply 112 may be removably 
45 receivable in the main body 102 of the light source 100. It 

will be appreciated that the power supply 112 may be 
removable by any manner from the light source 100. As 
described above, the power supply 112 may be separately, 
sequentially, or concurrently removable from the light 

so source 100 and/or components of the main body 102. For 
example, the heat sink 104 and the power supply 112 may 
be concurrently removable from the main body 102, and, 
subsequent to their removal, the power supply 112 may be 
removable from the heat sink 104. 

55 In some embodiments, the power supply 112 may be 
replaceable without removing the heat sink 104, as exem-
plified in FIGS. 6A-6E, 11A-11E, and 15A-17C. As exem-
plified in FIGS. 6A-6E, socket 124 may be removed (e.g., by 
being unscrewed) and the power supply 112 may then be 

60 removable downwardly from the body of the light source 
which has the heat sink and diffuser. As exemplified in FIGS. 
11A-11E, socket 124 may be removed (e.g., by being 
unscrewed) and the power supply 112 may then be remov-
able from the socket. As exemplified in FIGS. 15A-15E, the 

65 diffuser may be removed (e.g., by being unscrewed) and the 
power supply 112 may then be removable upwardly from the 
rest of the light source. 

0 
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Insertion and Removal of the Cartridge 
The following is a description of a light source using a 

removable cartridge, which may be used by itself or in 
combination with any one or more other aspects discussed 
herein. An advantage of this aspect is that, should the light 
emitting member require replacement due to the light emit-
ting member failing, then only the cartridge may be 
replaced. The remaining components of the light source 100 
need not be replaced. 

It will be appreciated that the cartridge 110 may be 
removably receivable in the light source 100 by any manner 
that allows cartridge 110 to be powered and positioned to 
emit light from the light source 100. Additionally, the 
cartridge 110 may be receivable in the light source 100 by 
any manner that allows the cartridge 110, once positioned 
within the light source 100, to be in thermal communication 
with the heat sink 104. For example, the cartridge 110 may 
be insertable and/or removable without opening or otherwise 
disassembling the light source 100. Alternately, or in addi-
tion, the cartridge 110 may be insertable and/or removable 
while the light source 100 is installed in a light housing. 
Alternatively, or in addition, the cartridge 110 may be 
insertable and/or removable by opening or otherwise disas-
sembling the light source 100. 

The cartridge 110 may be secured in position in the light 
source by any means. For example, the cartridge may be 
slideably receivable in a recess 116, which may be provided 
in any part of the light source 100. For example, the recess 
116 may be located in the heat sink 104 or the diffuser 114. 
Such an embodiment may be used whether cartridge 110 is 
insertable and/or removable without opening or otherwise 
disassembling the light source 100, or if the light source 
requires opening to remove the cartridge. It will be appre-
ciated that, if the light source requires opening to remove the 
cartridge, then the cartridge may be secured in position in 
the light source by, e.g., placing the cartridge in an openable 
compartment or using mechanical securing members. 

As exemplified in FIGS. 19A-26F, a slot 117 may be 
provided on any portion of the exterior surface of the light 
source 100 and the cartridge 110 may be slideably insertable 
into the light source (e.g., recess 116) via slot 117. As 
exemplified in FIGS. 19A-26F, the cartridge 110 is remov-
ably receivable in a side of the light source 100 that is 
accessible when the light source is secured in an electrical 
fixture. An advantage of this embodiment is that the car-
tridge 110 may be received by the light source 100 while the 
light source 100 is secured in an electrical fixture. In other 
words, the light source 100 need not be removed from a 
fixture to replace the cartridge 110. For example, as 
described previously, the light source 100 may be in the 
shape of a typical incandescent light bulb or a typical pot 
light, which would enable the light source to be interchange-
able with an existing incandescent light bulb or pot light. 

It will be appreciated that the slot 117 may be aligned with 
the recess 116 such that inserting the cartridge into the slot 
117 will result in the cartridge being inserted into recess 116. 
The insertion direction of the cartridge 110 may be along, or 
generally parallel to, the central axis 118. For example, the 
cartridge 110 may be axially received in the light source 100 
through the slot 117 located in the diffuser 114, as exem-
plified in FIGS. 7A-11E. In some embodiments, the car-
tridge 110 may be axially received through the rear end of 
the main body 102 where the power supply 112 may be 
located, as exemplified in FIGS. 13A-13E. 

As described previously, a portion of the main body 102 
may be openable and/or removable from the light source 100 
to provide access for replacing a cartridge 110. Whether or 

24 
not a slot 117 is provided, a portion of the main body 102 
may be removable from the light source 100 to permit 
another component, such as the cartridge 110, heat sink 104, 
and/or the power supply 112, to be replaced. 

5 FIGS. 1A-4C, 14A-15E, 17A-18D, and 25A-25J exem-
plify the diffuser 114 being removed to provide access to the 
cartridge. Alternately, or in addition, as exemplified by the 
removal of the socket 124 in FIGS. 5A-6E, and 16A-16D, 
the power connector 122 may be removed to provide access 

10 to the cartridge 110. 
In some embodiments, the portion of the main body 102 

that is removed from the light source 100 may be an 
openable portion of the housing 120. For example, the slot 
117 of the housing 120 may be covered by an openable 

15 portion. When the openable portion is opened, the cartridge 
110 may be removed through the openable portion. Accord-
ingly, for example, an openable or removable door may be 
provided. When the door is opened or removed, a recess 116 
may be accessible. An advantage of this feature is that the 

20 recess may be closed with a cartridge inserted thereby 
inhibiting dust entering into the interior of the light source. 

In some embodiments, the light source 100 may include 
a seal 127. The seal 127 may provide an air, dust, and/or 
liquid barrier. The seal may be provided between disas-

25 sembleable components. As exemplified in FIG. 3B, seal 
127 is provided between the removable diffuser and the heat 
sink. Alternately, the seal 127 may be associated with the 
slot 117 that receives the cartridge 110. The seal 127 may 
provide an air, dust, and/or liquid barrier around the inlet to 

30 the recess 116. As exemplified in FIGS. 7B and 8B, the seal 
127 may be provided on the cartridge 110 itself (e.g., the 
portion of the cartridge 110 that is in contact with the 
exterior of the light source 100) such that when the cartridge 
110 is received by the light source 100, thereby preventing 

35 dust and/or liquid from entering the light source 100. It will 
be appreciated that the seal 127 may be positioned anywhere 
on or within the light source 100. 
Cartridge Features 

The following is a description of a cartridge, which may 
40 be used by itself or in combination with any one or more 

other aspects discussed herein. 
As exemplified in FIGS. 30A-34D, the cartridge 110 may 

have an insertion end 130, a longitudinally opposed outer 
end 132, and a body portion 134 extending longitudinally 

45 between the insertion end 130 and the outer end 132. The 
body portion 134, may have first and second longitudinally 
extending surfaces 136, 138 on opposed sides of the body 
portion 134. 

In order to facilitate manipulation of the cartridge, such as 
so slideably inserting the cartridge into a light source 100, a 

portion of the cartridge 110, e.g., outer end 132, may have 
a handle 140 to allow for easy removal from and insertion 
into the light source 100. See for example FIGS. 2A-2D, 
5A-11E, 13A-14F, 19A-32D. Alternately, or in addition, as 

55 exemplified in FIGS. 33A-34D, the cartridge 110 may have 
a cartridge slot 141 at or near the outer end 132. The 
cartridge slot 141 may allow for easy removal from the light 
source 100 without requiring a handle 140. It will be 
appreciated that the handle 140 may be removable from the 

60 cartridge 110. It will also be appreciated that the cartridge 
110 may have both a handle 140 and a cartridge slot 141. As 
exemplified in FIG. 19A, the handle or slot may be posi-
tioned exterior to the light source when the cartridge is 
inserted into the light source. 

65 It will be appreciated that the at least one light emitting 
member 108 may be positioned on any portion of the 
substrate 106. In some embodiments, as exemplified in 
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FIGS. 2A-11E, 13A-14F, 20A-21H, 23A-25J, and 27A-29C, 
substrate 106 may have a plurality of light emitting members 
108. As discussed subsequently, a first light emitting mem-
ber 108A may be provided on first longitudinally extending 
surface 136 and a second light emitting member 108B may 
be provided on second longitudinally extending surface 138 
(see for example FIG. 20F). Alternately, as exemplified in 
FIG. 24E, a plurality of light emitting members may be 
provided on each of the first and second longitudinally 
extending surfaces 136, 138. Alternately, as exemplified in 
FIG. 21D, a plurality of light emitting members may be 
provided on one of the first and second longitudinally 
extending surfaces 136, 138. 

The substrate 106 may include any manner of providing 
an electrical connection between the light emitting member 
108 and a power supply. For example, the substrate 106 may 
comprise or consist of a printed circuit board (PCB) 143. 
The PCB 143 allows the at least one light emitting member 
108 to be electrically connected to at least one substrate 
contact 142, as exemplified in FIGS. 30A-34D. When the at 
least one substrate contact 142 is electrically connected to a 
power source, power is provided to the light emitting 
member 108 such that the light emitting member 108 emits 
light. 

It will be appreciated that the substrate contact 142 may 
be positioned anywhere on the substrate 106 or on the light 
emitting member 108. Optionally, the contact(s) 142 are 
located at the insertion end 130. It will also be appreciated 
that the substrate contact(s) 142 may be any shape, material, 
and form capable of electrically coupling the cartridge 110 
to the main body 102. 

As exemplified in FIGS. 1A-4C, 11A-12D, 14A-14F, 
18A-18D, and 25A-25J, there are two substrate contacts 142 
located at the insertion end 130 of the substrate 106. In some 
embodiments, the substrate contact 142 may be located on 
the surface of the substrate 106, as exemplified in FIGS. 
5A-6E, 10A-10E and 13A-13E. For example, substrate 
contact 142 may be a portion of the electrically conductive 
outer surface of the substrate that is positioned to engage 
contacts 144 of the light source (e.g., a portion of the 
electrically conductive portion of a PCB). Alternately, in 
some embodiments, the substrate contact 142 may be on a 
raised portion of the substrate 106, as exemplified in FIGS. 
7A-9E, 15A-17C, 19A-240, and 26A-34D. 

As described above, the cartridge 110 may be received by 
the light source 100 in any manner or position. The substrate 
contact(s) 142 may be positioned such that, when cartridge 
110 is inserted into position, the substrate contact(s) 142 are 
positioned in electrically communication with mating con-
tact(s) 144 provided in the light source (e.g., the electrical 
contacts physically contact each other). Accordingly, when 
the cartridge 110 is inserted into the light source 100, the 
cartridge 110 may be concurrently electrically connected to 
the power supply 112 and secured to the light source 100. 
When cartridge 110 is secured to the light source 100, it may 
be said to be in a mounted position. 
Electrical Contact Members 

In some embodiments, as described previously, the main 
body 102 includes electrical contact members 144. The 
electrical contact members 144 include an electrically con-
ductive body portion 146 that may electrically connect the 
cartridge 110 to the main body 102 when the cartridge 110 
is received by the light source 100. For example, the 
electrical contact members 144 may electrically couple with 
the substrate contacts 142 such that power can be transmit-
ted from the power supply 112 to the light emitting member 
108. 

26 
It will be appreciated that the electrical contact members 

144 may be any shape, material, and form capable of 
electrically coupling the cartridge 110 (contacts 142) to the 
main body 102. Electrical contact members 144 may be 

5 positioned and shaped to engage substrate contacts 142 
when the cartridge is positioned in the light source. 

In some embodiments, the electrical contact members 144 
may include a first electrical contact member 144A and a 
second electrical contact member 144B. The electrical con-

10 tact members 144A, 144B may contact the same side of 
cartridge 110 or, as exemplified in FIGS. 1A-4C and 10A-
12D the electrical contact members 144A, 144B may con-
tact opposed sides of cartridge 110. Accordingly, the first 
electrical contact member 144A may contact the surface of 

15 the first side 136 of the light emitting body 110 and the 
second electrical contact member 144B may contact the 
surface of the opposed side 138 of the light emitting body. 

As exemplified in FIGS. 1A-4C, 10A-12D, 14A-14F, 
18A-20G, 23A-25J, and 27A-29C, the first and second 

20 electrical contact members 144A, 144B may contact the 
insertion end 130 of the cartridge 110. Alternately, they may 
contact any other portion of cartridge 110 having substrate 
contacts 142. 

As exemplified in FIG. 3B, the electrical contact members 
25 144 may be pins that are received in the insertion end 130. 

Alternately, as exemplified in FIG. 6B, electrical contact 
members 144 may be in the form of a spring member. An 
advantage of such a design is that the electrical contact 
members 144 may concurrently electrically connect the 

30 cartridge to the light source and also secure or assist in 
securing the cartridge in position in the light source. 

In some embodiments, if the substrate 106 is coated with 
a thermal conducting layer 145 that forms an electrical 
conductive member, as described subsequently, the electii-

35 cal contact members 144 may contact any portion of the 
substrate 106 to provide an electrical connection to the light 
emitting member 108. 
Backup Light Emitting Members 

The following is a description of a light source having one 
40 or more backup light emitting members, which may be used 

by itself or in combination with any one or more other 
aspects discussed herein. An advantage of this aspect is that, 
in the event that one or more light emitting members fail on 
the cartridge, backup light emitting members may allow the 

45 light source to continue emitting light. In other words, one 
or more of the light emitting members may be used as the 
initial light emitting members, while one or more of reserve 
light emitting members may be used sequentially or collec-
tively when the one or more first light emitting members fail, 

so thereby extending the lifespan of the light source. 
It will be appreciated that the backup light emitting 

members may be located in multiple positions on a single 
cartridge. For example, they may be provided at spaced 
locations on one side of a cartridge. In such a case, the 

55 cartridge may be repositioned (e.g., inserted further into a 
recess or rotated) so as to electrically connect the backup 
light emitting members for use. Alternately, the light emit-
ting members may be provided on different faces or sides of 
a cartridge ad the cartridge may be withdrawn from the light 

60 source and reinserted n a different orientation to electrically 
connect the backup light emitting members for use. 

For example, as exemplified in FIGS. 14A-14F, in some 
embodiments, the substrate 106 may have at least first and 
second light emitting members 108A and 108B. The sub-

65 strate 106 may be positionable between first and second 
operable positions. In the first operable position, the first 
light emitting member 108A is operable to provide illumi-



US 11,168,879 B2 
27 

nation and the second light emitting member 108B is 
inoperable. In the second operable position, the second light 
emitting member 108B is operable to provide illumination. 
In the second operable position, the first light emitting 
member 108A may be inoperable. 

In some embodiments, the first light emitting member 
108A may be provided on the first side 136 of the substrate 
while the second light emitting member 108B is provided on 
the second opposed side 138 of the substrate. The substrate 
106 may be positionable in a first orientation in the main 
body 102 in which the first light emitting member 108A is 
operable. The substrate 106 may be positionable in a second 
orientation in the main body 102 in which the second light 
emitting member 108B is operable. 

It will be appreciated that there may be any number of 
operating positions and any number of light emitting mem-
bers 108. 

It will also be appreciated that there may be a single light 
emitting member 108 operable in each position, or a plu-
rality of light emitting members 108 operable in each 
position. 

It will be appreciated that the first and second light 
emitting member 108A and 108B may be positioned any-
where on the substrate 106. For example, the first light 
emitting member 108A may be near the insertion end 130 
while the second light emitting member 108B may be near 
the outer end 132. When the cartridge 110 is moved from the 
first operable position to the second operable position, the 
cartridge 110 may be reoriented such that the second light 
emitting member 108B is near the insertion end 130 and the 
first light emitting member 108A is near the outer end 132. 

As exemplified in FIGS. 14A-14F and 20A-20G, the 
cartridge 110 has a first light emitting member 108A and a 
second light emitting member 108B on opposed sides 136, 
138 of the substrate. In the first operable position, first 
substrate contacts 142A are electrically coupled to the 
electrical contact members 144 such that the first light 
emitting member 108A is operable while the second light 
emitting member 108B is inoperable. As exemplified in FIG. 
14D, the cartridge 110 may be removed from the light source 
100. The handle 140 may be moved from the outer end 132 
to the insertion end 130 (see FIG. 14E). The cartridge 110 
may then inserted by the outer end 132 into the light source 
100 (see FIG. 14F). As shown in FIG. 14F, the cartridge 110 
is now in the second operable position. As exemplified, in 
the second operable position, second substrate contacts 
142B may be electrically coupled to the electrical contact 
members 144 such that the second light emitting member 
108B is operable. 

In some embodiments, the cartridge 110 may be rotatably 
mounted in the main body 102 such that the substrate 106 is 
rotatable from at least a first operable position to a second 
operable position. As exemplified in FIGS. 21A to 21H, the 
cartridge 110 has four light emitting members 108A-D and 
is rotatable between four operable positions. Each light 
emitting member 108A-D is provided on a section of the 
cartridge (e.g., a quadrant thereof) and a second substrate 
contact 142 may be associated with each section (e.g., each 
quadrant may have a second substrate contact 142). In 
accordance with this embodiment, the first electrical contact 
member 144 may remain in electrical connection with the 
first substrate contact 142 as the cartridge is rotated. In each 
position as the cartridge is rotated, one of the four second 
substrate contacts 142 is electrically connected to the second 
electrical contact member 144 (thereby positioning a light 
emitting member 108A-108D in position for use) while the 
other three are electrically disconnected. 

28 
Alternately, or in addition, the cartridge 110 may be 

slideably insertable into two or more operating positions in 
the main body 102. Accordingly, cartridge 110 may be 
slideable from the first operable position to the second 

5 operable position. As exemplified in FIGS. 24A-240, the 
cartridge 110 slides inwardly from the first operable position 
(FIGS. 24E and 24H) to the second operable position (FIGS. 
24F and 241) and then further inwardly to the third operable 
position (FIGS. 24G and 24J). 

10 As exemplified in FIGS. 21A-21H, in any embodiment, 
the cartridge 110 may include a counter 180. The counter 
180 may be used to track the operating position of the 
cartridge 110. As exemplified, the first position is designated 
by a "0" on the counter 180, the second position is desig-

15 nated by a "1" on the counter 180, and so forth. Accordingly, 
a user may be to monitor the number of light emitting 
members 108 that have been used or are still available for 
use. 

It will be appreciated that the light source 100 may have 
20 more than one lighting backup mechanism. For example, the 

cartridge while in a first orientation may be insertable into 
two or more positions so as to actuate different light emitting 
members and it may also be re-orientable so as to actuate 
one or more alternate backup light emitting members. For 

25 example, as exemplified in FIGS. 24A-240, the cartridge 
110 has six operating positions using two backup mecha-
nisms. The cartridge 110 is slideably received in the light 
source 100 and has three light emitting members 108A-
108C on the first side 136 and three light emitting members 

30 108D-108F on the second side 138. The cartridge 110 may 
be oriented with a first side facing up and sequentially 
insertable inwardly so as to actuate each of the three light 
emitting members on one face (operating positions one to 
three, See FIGS. 24E-F). The cartridge may then be removed 

35 and reoriented (flipped) with the opposed side facing 
upwardly (see FIGS. 24k, 24L) and sequentially insertable 
inwardly so as to actuate each of the three light emitting 
members on the second side (operating positions four to six, 
see FIGS. 24M-240). 

40 Alternately, or in addition, the backup light emitting 
members may be located on one or more back up cartridges 
that are stored on the light source (e.g., a backup cartridge 
could be stored interior to a light source (e.g., in a separate 
recess) or on an exterior surface of the light source. 

45 As exemplified in FIGS. 25A-25J, the light source 100 
has a first cartridge 110A and a second cartridge 1108, each 
cartridge having first and second light emitting members 
108A and 108B respectively. In a first configuration, as 
exemplified in FIGS. 25A-25C, the first cartridge 110A is 

50 positioned in the recess and is operable. Optionally as 
exemplified, when in the first configuration, the second 
cartridge 1108 may be in a storage position in a storage 
recess provided in the light source or the second cartridge 
1108 may be positioned on an exterior surface of the main 

55 body 102. If cartridge 110A has first and second light 
emitting members 108A and 108B, then only one light 
emitting member may be used at a time. Accordingly, as 
discussed previously, in a first orientation of cartridge 110A, 
light emitting member 108A may be used and in a second 

60 orientation of cartridge 110A, light emitting member 108B 
may be used. When desired or when all light emitting 
members of cartridge 110A have failed, cartridge 110A may 
be removed and replaced by cartridge 1108. To reach the 
second configuration, the first cartridge 110A may be slid-

65 ably removed (or, e.g., the light source may be disassembled 
as discussed previously) from the light source 100 and the 
second cartridge 1108 may be slideably inserted into the 
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light source 100. Accordingly, As exemplified in FIGS. 
25F-25H, cartridge 1108 may be removed from the storage 
position and inserted into the recess such that cartridge 1108 
is operable (see FIGS. 25I-25J). If cartridge 1108 has first 
and second light emitting members 108A and 108B, then 
only one light emitting member may be used at a time. 
Accordingly, as discussed previously, in a first orientation of 
cartridge 1106, light emitting member 108A may be used 
and in a second orientation of cartridge 110A, light emitting 
member 1086 may be used. 

It will be appreciated that if a backup cartridge 1106 is 
provided, then each cartridge 110A, 1106 may have only one 
light emitting member or all the light emitting members on 
a cartridge 110A, 1106 may be operable at the same time. 

Alternately, or in addition to repositioning light emitting 
members, a switch may be provided to actuate different light 
emitting members. Accordingly if one or more light emitting 
member fails, the switch may be actuated such that one or 
more alternate light emitting members are operable. For 
example, the light source 100 may have a switch operable 
between two positions. In the first position, the first light 
emitting member 108A may be operable and in the second 
position the second light emitting member 108B may be 
operable. It will be appreciated that the switch may be any 
mechanism capable of electrically connecting light emitting 
members 108 as part of the operating circuit. 

In some embodiments, the switch may automatically be 
actuated if the first light emitting member 108A malfunc-
tions, thereby causing the second light emitting member 
108B to emit light. 

In some embodiments, a plurality of light emitting mem-
bers may be operable in a first operating position and a 
backup light emitting member may be actuatable (e.g., by 
repositioning the cartridge 110 or a switch) to be operable if 
one of the plurality of light emitting members fails. For 
example, the substrate 106 may have a third light emitting 
member 108C and the substrate 106 may be positionable in 
the main body 102 in first and second operable positions. In 
the first operable position, the first light emitting member 
108A and second light emitting member 108B may be 
operable to provide illumination while the third light emit-
ting member 108C is inoperable. In the second operable 
position, the third light emitting member 108C may be 
operable to provide illumination in addition two light emit-
ting members 108A and 108B. 

It will be appreciated that the plurality of light emitting 
members may have varying lighting characteristics. For 
example, in some embodiments, they may emit different 
colours of light. Accordingly a first light emitting member 
108A may emit a first colour of light and a second light 
emitting member 108B may emit a second colour of light. 
Alternately, or in addition, the light emitting members may 
emit different levels of illumination. For example, a first 
light emitting member 108A may emit a first level of 
illumination and a second light emitting members 108B may 
emit a second level of illumination wherein the second level 
of illumination is greater than the first level of illumination. 
For example, the first level of illumination may range from 
3 to 6 Watts and the second level of illumination may range 
from 6 to 10 Watts. 

In some embodiments, a switch may control the level of 
illumination of the light source 100. 
Securing the Cartridge to the Light Source 

The following is a description of securing a cartridge to a 
light source, which may be used by itself or in combination 
with any one or more other aspects discussed herein. 

30 
In accordance with this aspect, the securing members 

used to secure the cartridge to the light source may have one 
or more additional functions. For example, the securing 
means may also be electrically conductive, facilitating the 

5 electrical connection between the power supply and the 
cartridge. Alternately the securing means may also be ther-
mally conductive, facilitating the thermal connection 
between the heat sink and the cartridge. Alternately the 
securing means may be both electrically and thermally 

10 conductive, facilitating the connection between the cartridge 
and each of the heat sink and the power supply. An advan-
tage of this aspect is that fewer components may be required 
to facilitate the various connections (mechanical, thermal, 
electrical) between the cartridge and the light source. The 

15 use of fewer components may reduce the likelihood of 
component failure and may facilitate easier replacement of 
individual components. 

As exemplified in FIGS. 5A-10E, 13A-13E, 19A-240, 
and 26A-29C, the electrically conductive body portion 146 

20 may be mounted to the main body 102 such that the substrate 
106 is mechanically secured to the main body 102 by the 
electrically conductive body portion 146. Various mechani-
cal securing mechanisms may be used including a friction fit 
(e.g., the substrate fits in a recess such that the contact 

25 between the sides of the recess and the cartridge secure the 
cartridge in position, see, e.g., FIG. 5A) and at least one 
biasing member 148 (see, e.g., FIGS. 13A-13E). 

A biasing member may be a spring, a magnet, or any other 
component capable of exerting a biasing force to secure or 

30 assist in securing a cartridge in a recess. Optionally, the 
biasing member is a mechanical member that is shaped to 
provide the biasing force. Accordingly, the biasing member 
may be bow shaped (see, e.g., FIG. 6B). The two opposed 
ends of such a bow shaped biasing member may be secured 

35 to an inner wall of a recess. Optionally, only one end may be 
secured to, e.g., the inner wall of a recess and the other 
opposed end may be free floating (see, e.g., FIG. 7B). 

Various numbers of biasing members 148 may be used. 
For example, as exemplified in FIG. 10B, two biasing 

40 members that engage opposed sides of a cartridge may be 
used. Accordingly, a first biasing member 148 may exert a 
force in a first direction on the substrate 106 and the second 
biasing member 148 may exert a force in a direction 
opposite to the first direction on the substrate 106. Alter-

45 nately, as exemplified in FIG. 7B, a single biasing member 
148 may be used. In such a case, the single biasing member 
may provide a biasing force to position the substrate against 
an opposed surface (e.g., an inner surface of a recess 116). 

The biasing members may be provided at various loca-
50 tions internal of the light source. Optionally, as exemplified 

in FIGS. 3A-6E, 10A-11E, 13A-14F, 19A-25J, and 27A-
29C, the biasing members 148 may be provided in the recess 
116. 

Optionally, the biasing members 148 may include a guide 
55 or cam surface 129 which guides the substrate 106 into a 

mounted position in the light source. Accordingly, the cam 
surface may be engageable by the insertion end 130 or 
cartridge 110 upon insertion of the cartridge 110 into the 
main body 102. For example, the biasing members 148 may 

60 be shaped as a wedge, as exemplified in FIGS. 7A-7E and 
9A-9E. As the insertion end 130 contacts the wedge, it slides 
along the wedge surface 129 until reaching the mounted 
position within the main body 102. 

As exemplified in FIGS. 2A-2D, 6A-6E, 10A-11E, 13A-
65 13E, and 23A-240, the biasing member 148 may be separate 

from the electrical contact members 144. In other words, the 
biasing member 148 may only provide the biasing force. 
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Alternately, the biasing member may also provide elec-
trical and/or thermal connection of the cartridge to the light 
source. It will be appreciated that if the biasing members 
provide electrical connection of the cartridge to the light 
source, then the biasing members are electrically conductive 
members. Accordingly, the biasing members may be the 
electrical contact members 144 and the biasing members 
(the electrical contact members 144) may contact any por-
tion of the cartridge that is electrically conductive. It will 
also be appreciated that if the biasing members provide 
thermal connection of the cartridge to the light source, then 
the biasing members are thermally conductive members. 
Accordingly, the biasing members may contact any portion 
of the cartridge that is thermally conductive. 

FIGS. 2A-3F, 6A-6E, 10A-10E, 12A-13E, 20A-20G, 
23A-240, and 27A-29C exemplify embodiments wherein 
the main body 102 includes thermal contacts 158. The 
thermal contacts 158 provide a thermal connection between 
the heat sink 104 and the cartridge 110 when the cartridge is 
received by the light source 100. If the then-nal contacts 158 
also function as biasing members, then the thermal contacts 
158 may secure the cartridge 110 in the mounted position 
within the light source 100. In other words, the thermal 
contacts 158 may form the biasing member 148. Optionally, 
the recess 116 may be provided in the heat sink and the 
thermal contacts 158 may extend between the heat sink and 
the cartridge (e.g., FIG. 2B). As exemplified in FIG. 2B, the 
thermal contacts 158 may also suction as the biasing mem-
ber 148. 

It will be appreciated that the thermal contacts 158 may be 
of any shape, form, or material that allows for thermal 
conduction between the cartridge 110 and the light source 
100. For example, the thermal contacts 158 may include, but 
are not limited to, a metal, a thermally conductive putty, a 
compressible foam, and an epoxy. 
Securing Members Located on Cartridge 

The following is a description of securing a cartridge to a 
light source using securing members that are provided on the 
cartridge itself, which may be used by itself or in combina-
tion with any one or more other aspects discussed herein. An 
advantage of providing the securing members on the car-
tridge itself is that, in the event that the cartridge needs to be 
replaced, the securing members are also replaced. Replacing 
the securing members at the same time as the cartridge may 
extend the lifespan of the light source because any wear of 
the securing members that has occurred will be replaced 
with the new cartridge. 

Securing members provided on the cartridge 110 may be 
the same as any of the biasing members 148 discussed 
herein. For example, one or more securing members may be 
provided on one side of a cartridge. Alternately one or more 
securing members may be provided on each side of a 
cartridge. Some or all of the securing members may also 
provide thermal communication and/or electrical communi-
cation between the cartridge and the light source. 

As exemplified in FIGS. 31A-23D and 34A-34D, the 
cartridge 110 has two biasing members 160 which secure or 
assist in securing the substrate 106 in the mounted position 
in the main body 102. It will be appreciated that the cartridge 
biasing member 160 may be positioned anywhere on the 
cartridge 110. For example, the cartridge biasing member 
160 may be on the second side 138 while the light emitting 
member 108 is on the first side 136, as exemplified in FIGS. 
32A-32D. In some embodiments, both the cartridge biasing 
member 160 and the light emitting member 108 may be on 
the first side 136, as exemplified in FIGS. 31A-31D. 

32 
Optionally, the cartridge biasing member 160 may have 

an electrically conductive body portion 162. The electrically 
conductive body portion 162 may be electrically connected 
to the substrate contacts 142, as exemplified in FIGS. 

5 34A-34D or may function as the substrate contacts 142. The 
electrically conductive body portion 162 may engage the 
electrical contact members 144 when the substrate 106 is 
positioned in the main body 102. Thus, when the light source 
100 is connected to a power source, current travels from the 

10 electrical contact members 144, through the electrically 
conductive body portion 162, to the substrate contacts 142 
to cause the light emitting member 108 to emit light. In some 
embodiments, the entire cartridge biasing member 160 may 
be the electrically conductive body portion 162. 

15 Optionally, the cartridge biasing member 160 may be 
made of an electrical insulation material. In such embodi-
ments, the cartridge 110 may be connected to the electrical 
contact member 144 by any other means. For example, the 
cartridge biasing member(s) 160 may provide a force in one 

20 direction so as to bias the cartridge 110 such that the 
substrate contacts 142 are moved into contact with the 
electrical contact members 144 when the substrate is posi-
tioned in the main body 102. 

Optionally, the cartridge biasing member 160 may bias 
25 any thermally conductive portion of the cartridge into ther-

mal contact with the heat sink 104 when the substrate is 
positioned in the main body 102. 

Optionally, the cartridge biasing member 160 may be 
thermally conductive. In such a case, the cartridge biasing 

30 member may contact the heat sink when the cartridge is 
positioned in the light source. 

In some embodiments, the cartridge 110 may have a 
plurality of cartridge biasing members 160. For example, the 
cartridge 110 may have four cartridge biasing members 160. 

35 Increasing the number of cartridge biasing members 160 
may improve the contact between the light source 100 and 
the cartridge 110. For example, the thermal contact between 
the heat sink 104 and the cartridge 110 may be improved. 
Furthermore, when the cartridge biasing members 160 are 

40 electrically conductive, increasing the number of cartridge 
biasing members 160 may reduce the electrical resistance 
between the cartridge 110 and the light source 100. Reduc-
ing the electrical resistance may reduce the thermal energy 
produced by the current travelling through the cartridge 

45 biasing members 160 into the light source 100. Additionally, 
reducing the resistance may result in a reduced power loss 
across the cartridge biasing members 160. 

Similarly, over time, the electrical contact members 144 
may anneal at a contact point between the cartridge biasing 

so members 160 and the electrical contact members 144 due to 
the thermal energy transmitted through the cartridge biasing 
members 160. Additionally, the contact point may be dam-
aged over time by the ionic flow between the light emitting 
member 108 and the electrical contact members 144. Deg-

55 radation of the electrical contact members 144 caused by 
annealing and/or ionic flow may increase the power loss 
between the cartridge 110 and the light source 100. 

Accordingly, in some embodiments, the electrical contact 
members 144 may be an electrical contact strip. The elec-

60 trical contact strip may be located in any position in the light 
source 100 such that the cartridge biasing member 160 can 
electrically connect to the light source 100. An advantage of 
having an electrical contact strip is that the cartridge biasing 
member 160 is able to electrically connect to the light source 

65 100 at multiple locations along the electrical contact strip. 
For example, cartridge biasing members 160 may be 

located at different positions along the cartridge 110 such 
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that different cartridge biasing members 160 contact differ-
ent positions of the electrical contact strip 144. For example, 
the positions may be designated 1-10. At the first position, 
the cartridge biasing member 160 may contact the electrical 
contact strip 144 at a first end of the contact strip. At the fifth 
position, the cartridge biasing member 160 may contact the 
electrical contact strip 144 near the middle of the electrical 
contact strip. At the tenth position, the cartridge biasing 
member 160 may contact the electrical contact strip at a 
second end of the contact strip. 

During the lifetime of the light source 100, the cartridge 
110 may be replaced multiple times. Each time the cartridge 
110 is replaced, a user may replace the first cartridge 110 
with a new cartridge 110 that has cartridge biasing members 
160 located at a different position than the first cartridge 110. 
For example, one cartridge 110 may have cartridge biasing 
members 160 located to engage strip 144 at location 1 
whereas a second cartridge 110 may have cartridge biasing 
members 160 located to engage strip 144 at location 2, a 
third cartridge 110 may have cartridge biasing members 160 
located to engage strip 144 at location 3, etc. The packaging 
of the replacement cartridges or the replacement cartridge 
may have a label of the like indicating the contact position 
of the cartridge biasing members. Thus, each time the 
cartridge 110 is replaced, the contact point on the electrical 
contact strip 144 may be changed. In such a case, the new 
contact point will have a fresh surface that has not been 
degraded by prior use. Using a new contact point may 
thereby reduce the amount of power lost over time. 
Cartridge with a Thermal Conducting Layer 

The following is a description of thermally connecting a 
cartridge to a heat sink in a light source, which may be used 
by itself or in combination with any one or more other 
aspects discussed herein. 

In accordance with this aspect, a cartridge may have a 
thermal conducting layer. An advantage of this design is 
that, when the cartridge is located within the light source, the 
contact surface area between the heat sink and the cartridge 
may be increased, thereby improving the thermal commu-
nication between the cartridge and the heat sink. Alternately, 
or in addition, the thermal conducting layer may allow for 
the electrical contact members used for connecting the 
cartridge to the power supply to also perform thermal 
conduction between the cartridge and the heat sink. 

The light source may be thermally connected to the 
thermal conducting layer of the cartridge 110 by thermal 
contact members 158 and/or the securing members and/or 
the electrical contact members if the securing members 
and/or the electrical contact members are thermally conduc-
tive. 

For example, the substrate 106 may be made of a non-
conductive material and may be provided with a thermal 
conducting layer 145, as exemplified in FIGS. 30A-34D. 
The thermal conducting layer 145 may be on any portion or 
all of an outer surface of the substrate 106. Optionally, the 
thermal conducting layer 145 may be provided on two 
opposed surfaces of the substrate 106. For example, thermal 
conducting layer 145 may be provided on each of the first 
and second longitudinally extending surfaces 136, 138. In 
will be appreciated that the entire outer surface of the 
substrate 106 may be coated in the thermal conducting layer 
145. 

Optionally, as exemplified in FIGS. 7A-9E, the substrate 
106 may have fins 107 for facilitating heat transfer from the 
substrate 106 out of the light source 100. 

It will be appreciated that, optionally, the thermal con-
ducting layer 145 may also be an electrical conductive layer. 

34 
The substrate 106 may be coated with the electrical con-
ductive member such that power supplied to the electrical 
conductive member is transmitted to the at least one light 
emitting member 108, thereby causing the light emitting 

5 member 108 to emit light. In other words, if thermal 
conducting layer is an electrical conductive material, the 
thermal conducting layer may act as the substrate contact 
142. For example, in some embodiments, the thermal con-
ducting layer 145 may be made of at least one of aluminum 
and copper. 

Optionally, the thermal conducting layer 145 may be 
coated with a gold coating. 

It will be appreciated that, in some embodiments, the 
15 electrically conductive coating may be a separate coating 

from the thermal conducting layer 145. 
Electrical Leads Extend Through Heat Sink 

The following is a description of a light source having 
electrical leads that extend through a heat sink, which may 

20 be used by itself or in combination with any one or more 
other aspects discussed herein. An advantage of electrically 
connecting the cartridge to the power supply through the 
heat sink is that the surface area of the heat sink may be 
expanded. For example, the head sink may extend the entire 

25 width of the light source and thereby form part of the outer 
surface of the light source. This enables the heat sink to 
dissipate heat at a higher rate. If the electrical connection to 
the light fixture (the base end 122) is located at an opposed 
end to the diffuser and the cartridge is provided on the 

30 diffuser side of the heat sink, then electrical leads may 
extend through the heat sink to electrically connect the 
cartridge to the light source. 

As exemplified in FIGS. 1A-4C, 11A-12D, 14A-14F, 
18A-18D, and 25A-25J, the heat sink has first and second 35 
opposed sides 152, 154. The power supply 112 is positioned 
between the power connector 122 of the housing 120 and the 
first side 152 of the heat sink 104. The diffuser is provided 
on the second opposed side 154 of the heat sink. The heat 

40 sink extends the entire width of the light source. Accord-
ingly, optionally, each of the power connector 122 and/or the 
diffuser 114 may be attached or removably attached to the 
heat sink. 

The heat sink 104 has at least one opening 156 through 
45 which the electrical leads 150 (e.g., wires or conductive 

rods) may extend. Accordingly, in order to provide power to 
a cartridge 110 provided on the diffuser side of the heat sink, 
electrical leads 150 may extend through the heat sink. The 
electrical leads 150 may extend from the power supply 112 

so to the electrical contact members 144, thereby electrically 
connecting the substrate 106 to the power supply 112 when 
the cartridge 110 is in the mounted position. 

It will be appreciated that the electrical leads 150 may 
extend at least partially through the heat sink 104. As 

55 exemplified in FIGS. 1A-4C, 11A-12D, 14A-14F, 18A-18D, 
and 25A-25J, the electrical leads 150 extend through the 
heat sink 104 such that the electrical contact members 144 
are provided on the second opposed side 154 of the heat sink 
104. As shown, the substrate 106 may be seated on or in the 

60 heat sink 104. 
Optionally, the electrical contact members 144 and elec-

trical leads 150 may provide a securing means to mount the 
substrate 106 to the main body 102. 

Optionally, the power supply 112 may be directly con-
65 nected to the base end 122 or the light source 100 may have 

secondary electrical leads 151, which extend from the base 
end 122 to the power supply 112, as exemplified in FIGS. 
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1A-17C, and 25A-26F. Thus, the base end 122 is electrically 
connected to the power supply 112 by the secondary elec-
trical leads 151. 

In some embodiments, instead of a screw socket 124 as is 
typically used for an incandescent light bulb, the light source 
may have pins 126 (see, e.g., FIGS. 11A-13E) which are 
electrically connectable to a light fixture. In such a case, for 
example, the housing 120 may include a wall 125 that forms 
the base end 122. The secondary electrical leads 151 may 
electrically connect to the wall 125 and the wall 125 may 
have pins 126. Alternately, the pins 126 may extend to the 
power supply 112. 
Light Emitting Member is Mounted at an Angle 

The following is a description of a light source having at 
least one light emitting member mounted at an angle within 
the light source, which may be used by itself or in combi-
nation with any one or more other aspects discussed herein. 
An advantage of this aspect is that the light emitted from the 
light source may be more evenly distributed. 

In accordance with this aspect, one or more, and option-
ally all, of the light emitting members may be oriented at an 
angle to central axis 118. For example, all or a portion of the 
cartridge 110 may extend at an angle to central axis 118. 
Alternately all or a portion of the cartridge 110 having the 
light emitting members 108 may extend at an angle to 
central axis 118. 

Accordingly, a portion 170 of the substrate 106 having 
one or more light emitting members 108 may be angled. If 
cartridge 110 has light emitting members on more than one 
side, then each side which has light emitting members may 
extend at an angle to central axis 118. 

It will be appreciated that the cartridge 110 may be any 
shape and size. For example, as described above, the car-
tridge 110 may be a generally axially extending body having 
a generally constant cross-sectional shape in a plane trans-
verse to the central axis 118, e.g., generally rectangular or 
cylindrical shape. 

As exemplified in FIGS. 3A-4C, cartridge 110 has a 
wedge shaped light emitting end (the outer end 132 that 
comprises portion 170) and insertion end 130 is generally 
planar and comprises a generally planar insertion end 176 
which is receivable in recess 116. The wedge shaped light 
emitting end extends outwardly and inwardly from a first 
inward end 172 to a second outward end 174 and has light 
emitting member 108. The inward end 172 is positioned 
closer to the base end 122 than the second outward end 174 
of the portion 170. 

The inward end 172 is positioned further from the central 
axis 118 than the second outward end 174 such that the light 
emitting member 108 is mounted on a face that extends in 
a plane that is at an angle from the central axis 118, and may 
therefore be referred to as an angled portion 170. As 
exemplified in FIGS. 3A-4C, the wedge shaped light emit-
ting end has two angled portions 170 each having a light 
emitting member 108. 

An included angle 178 is located between the angled 
portion 170 and the central axis 118. The angle 178 may be 
any acute angle from the central axis 118. For example, the 
included angle 178 may range from about 100 to about 80°, 
20° to about 70° or 30° to about 60°. 
Remote Power Supply 

The following is a description of a light source having a 
remote power supply, which may be used by itself or in 
combination with any one or more other aspects discussed 
herein. An advantage of this design is that the power 
connection from a central remote power supply to individual 
light sources may use low voltage wires, allowing a user to 

36 
install the light sources and/or additional light sources 
without the need for an electrician. Similarly, additional 
light sources and/or their housings may be installed without 
the need for an electrician. 

5 As described previously, a light source 100 may be 
electrically connected to a power source by screwing in a 
socket 124 or plugging in pins 126. Also, as previously 
discussed, a light source 100 may also have a power supply 
112 provided internally therein. 

As exemplified in FIGS. 18A-240 and 27A-29C, the light 
source is connected to a remote or external power supply 
181 by wires 182. The central power supply 181 may be a 
remote central power supply 181 connectable to a source of 
current (e.g., household AC current). 15 

Power supply 181 may provide current suitable for the 
light emitting members 108. The central power supply 181 
may provide AC or DC current. In some embodiments, the 
cartridge 110 may include a diode to convert AC current to 

20 DC current. Optionally, the power supply 181 provides low 
voltage DC current suitable for an LED. In such a case, light 
source 100 need not have a power supply. Accordingly, the 
light emitting members 108 may be connected directly to 
wires 182 without an intervening power supply. An advan-

25 tage of this design is that the light source may be simplified 
as a power supply and additional wiring is not required. A 
further advantage is that the wires 182 may be low voltage 
wires and may optionally be Ethernet cables. 

As exemplified in FIGS. 18A-240, the light source 100 
30 and/or the wires 182 may include push-in wire connectors 

184. The push-in wire connectors 184 may allow for the 
light source 100 to be quickly and easily coupled to the 
central power source 181 by wires 182. 

It will be appreciated that a single remote power supply 
35 181 may provide power to a plurality of light sources 100. 

The plurality of light sources 100 may be connectable to the 
remote central power 181 supply by the low voltage wires 
182. 

Some or all of the light sources 100 in the plurality of light 
40 sources 100 may be configured to be connectable in parallel. 

Some or all of the light sources 100 in the plurality of light 
sources 100 may be configured to be connectable in series. 
Alternately, some may be connected in series and some in 
parallel. 

45 Optionally, the light source 100 may have a backup 
internal power source 186, as exemplified in FIGS. 18A-
240. The backup power 186 source may be a battery. The 
backup power source 186 may be a rechargeable battery. 

It will be appreciated that the plurality of light sources 100 
so may be grouped as a lighting system kit. The kit may include 

the plurality of light sources 100 and a central power supply 
connectable to a source ofAC current. Each light source 100 
may be connectable to the remote central power source by 
low voltage wires. In some embodiments, the lighting sys-

SS tern kit may include one or more cartridges 110. 
Light Source with a Light Guide 

The following is a description of a light source having a 
light guide, which may be used by itself or in combination 
with any one or more other aspects discussed herein. An 

60 advantage of using a light guide is that replacement of a 
cartridge within the light source may be performed in a more 
accessible fashion, while providing light from a location 
distal to the cartridge location. For example, the cartridge 
may be located at ground level while the light is emitted at 

65 an elevation or a hard to reach location, thereby allowing the 
cartridge to be easily replaced without the use of equipment 
such as a cherry picker. 
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As exemplified in FIGS. 15A-17C and 27A-29C the light 
source 100 may include a light guide 190. The light guide 
190 may allow for light emitted from the light emitting 
member 108 to be transmitted more broadly (see, e.g., FIGS. 
15A-17C and 28A-29C) or at a greater distance (see, e.g., 
FIGS. 27A-27C) than light emitted from the light emitting 
member 108 alone. 

FIGS. 15A-17C exemplify the use of a light guide in a 
replacement light bulb. FIGS. 27A-27C exemplify the use of 
a light guide in, e.g., a street light, a desk light or a floor 
lamp. FIGS. 28A-29C exemplify the use of a light guide as 
the light source itself. 

As exemplified in FIGS. 15A-17C, the light guide 190 
may have a first end 192, a second end 194, and a body 196 
disposed between the first and second ends 192, 194. The 
first end 192 of the light guide 190 may abut the light 
emitting member 108. The light guide 190 may be of any 
design known for a light guide. As exemplified in FIGS. 
15A-17C, the light guide 190 may have a plurality of light 
emitting regions 197 for allowing light to be emitting from 
the light guide 190 as the light travels through the light guide 
from the first end 192 to the second end 194. Alternately, or 
in addition, light may exit from the second end 194. As 
exemplified in the embodiment of FIGS. 27A-27C, light is 
optionally emitted only from the second end 194. 

In some embodiments, the light guide 190 may be fixed 
to the main body 102. As exemplified in FIGS. 15A-16D, the 
light guide 190 may be mounted to the diffuser 114. In some 
embodiments, the light guide 190 may be separately remov-
able from the main body 102, as exemplified in FIGS. 
17A-17C. 

It will be appreciated that the light guide 190 may be rigid 
or flexible and may be any shape and size. For example, as 
exemplified in FIG. 27B, the light guide 190 may be curved. 

As exemplified in FIGS. 27A-27C, the light source 100 
may be a street light having a housing 120, e.g., a hollow 
pole. The housing 120 has a base end 122 an opposed upper 
light emitting end 121. The base end may be of any design 
which is securable on or in the ground. The light emitting 
end 121 may be located within a head 200. Head 200 may 
be any design known in the street lighting arts. 

As exemplified, a cartridge 110 is receivable in the base 
end 122. As exemplified, a light guide 190 extends from the 
substrate 106 to the head 200. 

The light guide 190 may have a lower portion 198 that 
extends axially in the pole 120 and an upper portion 199 that 
extends away from the pole 120. As exemplified, the upper 
portion 199 may be curved. 

The cartridge may be insertable into the housing at any 
elevation. Optionally, the cartridge is insertable into the 
housing at an elevation which enables a person to be situated 
on the ground and not, e.g., standing on an aerial work 
platform such as a cherry picker. Accordingly, the cartridge 
may be insertable in a recess provided within 6 feet or within 
5 feet (e.g., 2-5, 2-4 feet above the ground) of the ground 
when the housing is installed. 

In some embodiments, as described above, the housing 
120 may have an openable portion. The openable portion of 
the street light 100 may be securable in a closed position by 
a lock to prevent unauthorized removal of the cartridge. 

When the street light 100 is turned on, light is emitted 
from the light emitting member 108 and travels through the 
lower portion 198, through the upper portion 199, and into 
the head 200. Light is then emitted from the light emitting 
end 121 of the head 200. 

In some embodiments, the light source 100 may be a shelf 
light or a shelf itself. The light source 100 may have a 

38 
rectangular prism shaped light guide 190, as exemplified in 
FIGS. 28A-28C. As shown, a portion of the outer surface of 
the light guide 190 contains portions 197 for emitting light. 
In some embodiments, the shelf light 100 may have a 

5 rectangular prism shaped diffuser 114, as exemplified in 
FIGS. 29A-29C. 

While the above description describes features of example 
embodiments, it will be appreciated that some features 
and/or functions of the described embodiments are suscep-

10 tible to modification without departing from the spirit and 
principles of operation of the described embodiments. For 
example, the various characteristics which are described by 
means of the represented embodiments or examples may be 
selectively combined with each other. Accordingly, what has 

15 been described above is intended to be illustrative of the 
claimed concept and non-limiting. It will be understood by 
persons skilled in the art that other variants and modifica-
tions may be made without departing from the scope of the 
invention as defined in the claims appended hereto. The 

20 scope of the claims should not be limited by the preferred 
embodiments and examples, but should be given the broad-
est interpretation consistent with the description as a whole. 

The invention claimed is: 
1. A light bulb comprising: 

25 (a) a substrate having a light emitting member provided 
thereon, the substrate has an insertion end, a longitu-
dinally opposed outer end and a body portion extending 
longitudinally between the insertion end and the outer 
end, the body portion has first and second longitudi-

30 nally extending sides; and, 
(b) a main body in which the substrate is removably 

received, the main body comprising a heat sink and 
electrical contact members, the main body has a recess 
in which the insertion end of the substrate is slideably 

35 receivable, and the heat sink has an opening in which 
the body portion of the substrate is positioned when the 
insertion end of the substrate is inserted into the recess, 
the opening comprising a first sidewall portion and an 
opposed second sidewall portion, 

40 wherein the substrate is moveable from a fully inserted in 
use position in which the substrate is secured in posi-
tion in the main body and a withdrawn position in 
which the substrate has been withdrawn from the light 
bulb and the substrate is slideably insertable into the in 

45 use position, and 
wherein, when the substrate is in the fully inserted in use 

position, the first longitudinally extending side faces 
the first sidewall portion and is in thermal communi-
cation with the first sidewall portion and the second 

50 longitudinally extending side faces the second sidewall 
portion and is in thermal communication with the 
second sidewall portion, and 

wherein the electrical contact members comprise an elec-
trically conductive body portion that is mounted to the 

55 main body and the electrically conductive body portion 
mechanically secures the substrate in position in the 
fully inserted in use position. 

2. The light bulb of claim 1 wherein the electrically 
conductive body portion comprises a biasing member which 

60 engages the substrate. 
3. The light bulb of claim 1 wherein the electrical contact 

members comprises a first electrical contact member which 
contacts a first side of the substrate and a second electrical 
contact member that contacts an opposed side of the sub-

65 state. 
4. The light bulb of claim 1 wherein the electrical contact 

members comprise first and second electrical contact mem-
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bers, the first electrical contact member exerts a force in a 
first direction on the substrate and the second electrical 
contact member exerts a force in a direction opposite to the 
first direction on the substrate. 

5. The light bulb of claim 1 wherein the insertion end is 5 
a lead end when the substrate is inserted into the main body 
and the electrical contact members comprise a cam surface 
engageable by the insertion end upon insertion of the 
substrate into the main body. 

6. The light bulb of claim 1 wherein at least a portion of 10 
the electrical contact members are provided in the recess. 

7. The light bulb of claim 6 wherein the recess is provided 
in the heat sink. 

8. The light bulb of claim 6 wherein the electrical contact 
members comprise a guide surface which guides the sub-
strate into the recess. 

9. The light bulb of claim 1 wherein the heat sink has a 
recess in which the substrate is slideably receivable. 

10. The light bulb of claim 1 wherein the electrical contact 
members thermally connect the substrate with the heat sink. 

11. The light bulb of claim 10 wherein the substrate is 
made of a non-conductive material and is coated with a 
thermal conducting layer. 

12. The light bulb of claim 1 wherein the substrate 
comprises a printed circuit board. 

13. The light bulb of claim 1 wherein the main body 
comprises a housing having a base connectable to a source 
of current, a diffuser and a slot in which the substrate is 
slideably receivable. 

14. The light bulb of claim 1 wherein the body portion has 
first and second longitudinally extending surfaces on differ-
ent sides of the body portion and a light emitting member is 
provided on each of the first and second longitudinally 
extending surfaces. 

15. The light bulb of claim 1 wherein the outer portion of 
the heat sink has fins that extend generally axially. 

16. The light bulb of claim 1 wherein the substrate is 
insertable into the main body in a direction that is generally 
transverse to the axial direction. 

17. The light bulb of claim 16 wherein the outer portion 40 
of the heat sink has fins that extend generally axially. 

40 
18. The light bulb of claim 1, wherein the main body 

further comprises an insertion end that is electrically con-
nectable to a light housing, an outer light emitting end that 
is spaced from the insertion end in an axial direction, and a 
mid-portion located between the insertion end and the outer 
light emitting end, the mid-portion having an exterior sur-
face which comprises an outer portion of the heat sink. 

19. The light bulb of claim 18 wherein the substrate is 
insertable into the main body in a direction that is generally 
transverse to the axial direction. 

20. A light bulb comprising: 
(a) a substrate having a light emitting member provided 

thereon, the substrate has an insertion end, a longitu-
15 dinally opposed outer end and a body portion extending 

longitudinally between the insertion end and the outer 
end, the body portion has first and second longitudi-
nally extending sides; and, 

(b) a main body comprising a heat sink and having a 
20 recess in which the insertion end of the substrate is 

slideably receivable, the heat sink has an opening 
comprising a first sidewall portion and an opposed 
second sidewall portion, 

wherein the substrate is moveable from a fully inserted in 
25 use position in which the substrate is secured in posi-

tion in the main body and a withdrawn position in 
which the substrate has been withdrawn from the light 
bulb and the substrate is slideably insertable into the in 
use position, and 

30 wherein, when the substrate is in the fully inserted in use 
position, the first longitudinally extending side faces 
the first sidewall portion and is in thennal communi-
cation with the first sidewall portion and the second 

35 longitudinally extending side faces the second sidewall 
portion and is in thermal communication with the 
second sidewall portion. 

21. The light bulb of claim 20 wherein the substrate is 
insertable into the main body in a direction that is generally 
transverse to the axial direction. 

* * * * * 


