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(54) Electric power feed device and vehicle lamp

(57)  Anelectric power feed device (10) is adapted to
feed electric power from a power supply to a vehicle lamp
which uses at least one semiconductor light emitting de-
vice (50) as a light source. The electric power feed device
(10) has a bus bar (20) and an interposing unit (100)
which is attachable to the bus bar (20). The bus bar (20)
has a positive side connecting portion (21) adapted to be
electrically coupled to a positive terminal of the power
supply, and a negative side connecting portion (22)

FIG. 4

adapted to be electrically coupled to a negative terminal
of the power supply to electrically couple the at least one
semiconductor light emitting device (50) to the positive
and negative terminals of the power supply. The inter-
posing unit (100) is adapted to interpose and electrically
couple, when attached to the bus bar (20), at least one
electronic component (200) between the positive side
connecting portion (21) and the negative side connecting
portion (22) of the bus bar (20).
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Description

[0001] The presentinvention relatesto an electric pow-
er feed device and a vehicle lamp. More specifically, the
present invention relates to an electric power feed device
of avehicle lamp which feeds electric power from a power
supply to a semiconductor light emitting device serving
as a light source of the vehicle lamp.

[0002] In a power supply line, bus bars are generally
being used in place of electric wires. A bus bar is a strip
of an electrical conductor (e.g., a metal plate). In auto-
motive applications, a bus bar is used, for example, for
supplying electric power from a power supply to a sem-
iconductor light emitting device (e.g., a light emitting di-
ode) provided inside a vehicle lamp such as a stop lamp
(see, e.g., JP 2001-063454 A).

[0003] However, a vehicle lamp that uses a light emit-
ting diode has a drawback that it may undesirably flash
due to a noise.

[0004] Thus, in order to prevent a flash from occurring
due a noise, it has been proposed to incorporate a ca-
pacitor or the like in a lighting circuit for the light emitting
diode. However, this countermeasure on the other hand
hampers compatibility of a component because a circuit
configuration of a lighting circuit of a vehicle lamp is
changed in accordance with likelihood of noise genera-
tion which varies depending on a type of vehicle.
[0005] Inorderto solve the problems described above,
an illustrative aspect of the present invention provides
an electric power feed device adapted to feed electric
power from a power supply to a vehicle lamp which uses
at least one semiconductor light emitting device as a light
source. The electric power feed device comprises a bus
bar and an interposing unit which is attachable to the bus
bar. The bus bar comprises a positive side connecting
portion adapted to be electrically coupled to a positive
terminal of the power supply and a negative side con-
necting portion adapted to be electrically coupled to a
negative terminal of the power supply to electrically cou-
ple the at least one semiconductor light emitting device
to the positive and negative terminals of the power sup-
ply. The interposing unitis adapted to interpose and elec-
trically couple, when attached to the bus bar, at least one
electronic component between the positive side connect-
ing portion and the negative side connecting portion of
the bus bar.

[0006] According to the electric power feed device de-
scribed above, an electronic component such as a ca-
pacitor can be added without modifying the bus bar con-
figuration or the arrangement of circuit elements mounted
on the bus bar. Consequently, for example, a line noise
suppressing capacitor can easily be added to the electric
power feed device for use in a lamp of a vehicle in which
a line noise is likely to be generated.

[0007] According to another illustrative aspect of the
present invention, the interposing unit may comprise a
positive terminal piece which is made of a conductive
material and is adapted to be electrically connected to
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the positive side connecting portion, a negative terminal
piece which is made of a conductive material and is
adapted to be electrically connected to the negative side
connecting portion, and a holder which is made of an
electrically insulative material to hold the positive terminal
piece and the negative terminal piece such that the pos-
itive terminal piece and the negative terminal piece are
electrically insulated from each other.

[0008] This configuration is advantageous in that a
short circuit between the positive side connecting portion
and the negative side connecting portion of the bus bar
is reliably prevented from occurring when mounting the
interposing unit.

[0009] According to another illustrative aspect of the
present invention, each of the positive terminal piece and
the negative terminal piece may comprise a crimp termi-
nal adapted to be crimped to fasten the electronic com-
ponent to the interposing unit.

[0010] This configuration is advantageous in that the
electronic component can be attached to the interposing
unit without soldering, so that the assembling work is
facilitated. As an alternative method that does notinvolve
soldering, the electronic component may be attached to
the interposing unit by welding, pressure bonding, or
press fitting into the terminals.

[0011] According to another illustrative aspect of the
present invention, the electric power feed device may
further comprise a base to which the bus bar is fixed. The
positive side connecting portion and the negative side
connecting portion of the bus bar may be partially pro-
truded out from the base to form a connector, and the
interposing unit may be configured to fit the connector.
[0012] This configuration is advantageous in that the
interposing unit can easily be electrically connected be-
tween the positive side connecting portion and the neg-
ative side connecting portion of the bus bar.

[0013] According to another illustrative aspect of the
present invention, each of the positive terminal piece and
the negative terminal piece may comprise a holding por-
tion. The interposing unit may be attached to the bus bar
such that the positive side connecting portion is held be-
tween the holding portion of the positive terminal piece
and the holder, and such that the negative side connect-
ing portion is held between the holding portion of the neg-
ative terminal piece and the holder. This configuration is
advantageous in that the interposing unit can easily be
attached to the bus bar.

[0014] According to another illustrative aspect of the
present invention, the holder may comprise a recess por-
tion which provides a hollow space between the holding
portions of the positive terminal piece and the negative
terminal piece. This configuration is advantageous in
that, even after attaching the interposing unit to the bus
bar, a coupling part of the bus bar between the positive
side connecting portion and the negative side connecting
portion can be cut without damaging the interposing unit
by inserting a cutting tool into the space provided by the
recess portion.
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[0015] According to another illustrative aspect of the
present invention provides a vehicle lamp comprising the
electric power feed device described above, and the at
least one semiconductor light emitting device which emits
light by the electric power fed from the power supply via
the electric power feed device.

[0016] According to another illustrative aspect of the
present invention, the vehicle lamp may further comprise
the atleast one electronic component whichis interposed
and electrically coupled between the positive side con-
necting portion and the negative side connecting portion
of the bus bar via the interposing unit. The at least one
electronic component may comprise a capacitor. This
configuration is advantageous in that a line noise can be
addressed depending on a type of vehicle on which the
vehicle lamp is to be mounted, and without modifying the
bus bar configuration of the electric power feed device
or the arrangement of circuit elements mounted on the
bus bar.

[0017] Other aspects and advantages of the invention
will be apparent from the following description, the draw-
ings and the claims.

[0018] Hereinafter, an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the drawings including:

Fig. 1:  anexploded perspective view of an interposing
unit of an electric power feed device according
to an exemplary embodiment of the present
invention;

Fig. 2:  atop view of the electric power feed device;

Fig. 3:  acircuit diagram of the electric power feed de-
vice;

Fig. 4: a perspective view of the electric power feed
device;

Fig. 5:  aperspective view of the interposing unit after
assembling;

Fig. 6:  anenlarged perspective view of the interposing
unit that is mounted on a central portion a bus
bar on one of longitudinal side edges of a base;
and

Fig. 7:  an enlarged perspective view of a central por-
tion of a bottom face of the base.

[0019] The following exemplary embodiment does not

limit the scope of the present invention as defined by the
appended claims. Further, the features of the following
exemplary embodiment are not necessarily all essential
for solving the foregoing problems.

[0020] AsshowninFigs. 1to 3, an electric power feed
device 10 of the exemplary embodiment includes a bus
bar 20, a base 30 on which the bus bar 20 is fixed, and
an interposing unit 100 to which an electronic component
200 is firmly attached. The electric power feed device 10
is used, for example, as a part of a vehicle lamp (e.g., a
high mount stop lamp) of an automobile to feed electric
power from a power supply to a light source of the vehicle
lamp.
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[0021] The bus bar 20 is formed from a conductive
plate material such as a copper plate, and is fixed to the
base 30 by means of, for example, screws or engage-
ment claws. The base 30 is made of an electrically insu-
lative material such as a resin, and has a rectangular
cuboid shape. The bus bar 20 is fabricated, for example,
by sheet metal working. The base 30 is fabricated, for
example, by injection molding.

[0022] The bus bar 20 has a plurality of conductive
parts 23, adjacent ones of which are connected by a cou-
pling part 28 respectively. Each of the conductive parts
23 has a horizontal portion which is fixed to an upper
surface of the base 30, and a vertical portion which up-
wardly extends from either or both of the longitudinal side
edges of the base 30. The coupling parts 28 are ultimately
removed in the manufacturing process of the electric
power feed device 10. However, for the sake of conven-
ience in the following description, the electric power feed
device 10 is illustrated together with the coupling parts
28 unremoved.

[0023] A diode 24, resistors 25, and light emitting di-
odes 50 are each fixed between the horizontal portion of
associated one of the conductive part 23 and the hori-
zontal portion of another conductive part 23 adjacent
thereto. These electronic components are fixed to the
associated conductive parts 23 by, for example, crimping
a portion of the respective conductive parts 23. Alterna-
tively, the electronic components may be fixed to the as-
sociated conductive parts 23 by pressure bonding, sol-
dering or welding. The light emitting diode 50 is an ex-
ample of the semiconductor light emitting device.
[0024] Two ofthe conductive parts 23 have the respec-
tive vertical portions on the same longitudinal side edge
of the base 30 (the front side edge of the base 30 in Fig.
4). One of the two conductive parts 23 has a positive side
connecting portion 21 and the other of the two conductive
parts 23 has a negative side connecting portion 22. The
positive side connecting portion 21 and the negative side
connecting portion 22 are located at a central portion in
the longitudinal direction of the base 30, and are con-
nected via the associated coupling part 28. The positive
side connecting portion 21 is adapted to be electrically
coupled to a positive terminal of a power supply (not
shown), and the negative side connecting portion 22 is
adapted to be electrically coupled to a negative terminal
of the power supply. The positive side connecting portion
21 and the negative side connecting portion 22 are con-
nected to the power supply via conductive members such
as feeder wires respectively. The power supply is, for
example, a direct current power source such as an au-
tomotive battery.

[0025] The interposing unit 100 holds the electronic
component 200, and is mounted, during the manufacture
of the electric power feed device 10, onto the vertical
portions of the positive side connecting portion 21 and
the negative side connecting portion 22, i.e., onto a cen-
tral portion A of the bus bar 20 in the longitudinal direction
of the base 30 (see Figs. 2 and 4). Accordingly, as shown
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in the circuit configuration of Fig. 3, the electronic com-
ponent 200 is interposed and electrically coupled be-
tween the positive side connecting portion 21 and the
negative side connecting portion 22 of the lighting circuit
including the conductive parts 23, the diode 24, the re-
sistors 25 and the light emitting diodes 50.

[0026] In this exemplary embodiment, the electronic
component 200 is a capacitor, and filters out an external
line noise which would otherwise adversely affect the
lighting circuit on the electric power feed device 10. Ac-
cording to the electric power feed device 10 of the exem-
plary embodiment, this electronic component 200 (i.e.,
the capacitor) can be electrically connected in parallel to
the lighting circuit by using of the interposing unit 100.
Consequently, countermeasures against line noise can
be improved without modifying the design of the bus bar
20, etc.

[0027] As shown in Figs. 1 and 5, the interposing unit
100 has a positive terminal piece 110, a negative terminal
piece 120, and a holder 130 which holds the positive
terminal piece 110 and the negative terminal piece 120.
The positive terminal piece 110 and the negative terminal
piece 120 are made of a conductive material. For exam-
ple, each of the positive terminal piece 110 and the neg-
ative terminal piece 120 may be formed from a stainless
steel plate. The holder 130 is formed made of an electri-
cally insulative material such as a plastic. Each of positive
terminal piece 110 and the negative terminal piece 120
has a crimp terminal 112, 122. The crimp terminal 112,
122 may be formed to horizontally extend. Legs of the
electroniccomponent 200 are inserted into the respective
crimp terminals 112, 122, which are then crimped to fas-
ten the electronic component 200 to the positive terminal
piece 110 and the negative terminal piece 120. The pos-
itive terminal piece 110 and the negative terminal piece
120 are fabricated by, for example, sheet metal working.
[0028] The holder 130 has two pairs of engagement
grooves 131, 132 which are formed such that the corre-
sponding portions of the holder 130 are cut out. The en-
gagement grooves 131, 132 are formed at a central por-
tion and respective end portions of the holder in a longi-
tudinal direction of the holder 130. The holder 130 has a
recess portion 135 which is hollowed upward from a cen-
tral portion of a lower surface of the holder 130. The pairs
of engagement grooves 131, 132 are symmetrically con-
figured with respect to a horizontal direction orthogonal
to the longitudinal direction of the holder 130. One pair
of the engagement grooves 131 engages with horizontal
side portions of the positive terminal piece 110, and the
other pair of the engagement grooves 132 engages with
horizontal side portions of the negative terminal piece
120.

[0029] Further, locking projections 133, 134 are pro-
vided on the upper surface of the holder 130. The locking
projection 133 engages with a horizontally extending
locking hole 111 of the positive terminal piece 110, and
the locking projection 134 engages with a horizontally
extending locking hole 121 of the negative terminal piece
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120.

[0030] When the interposing unit 100 is assembled,
the positive terminal piece 110, the negative terminal
piece 120, and the holder 130 are mutually fixed to each
other by the locking holes 111, 121 of the positive terminal
piece 110 and the negative terminal piece 120, and the
engagement grooves 131, 132 and the locking projec-
tions 133, 134 of the holder 130.

[0031] Further, the electronic component 200 is fixed
and electrically connected to the positive terminal piece
110 and the negative terminal piece 120 in the manner
described above. In this assembled state, vertically ex-
tending holding portions 113 of the positive terminal piece
110 and vertically extending holding portions 123 of the
negative terminal piece 120 are disposed on respective
sides of the recess portion 135 of the holder 130. In other
words, the recess portion 135 is arranged between the
holding portions 113 of the positive terminal piece 110
and the holding portions 123 the negative terminal piece
120 to provide a hollow space between the holding por-
tions 113 of the positive terminal piece 110 and the hold-
ing portions 123 the negative terminal piece 120.
[0032] In this assembled state, moreover, the positive
terminal piece 110 and the negative terminal piece 120
are held on to the holder 130 state that the positive ter-
minal piece 110 and the negative terminal piece 120 are
electrically insulated from each other by the holder 130.
Consequently, when mounting the interposing unit 100
on the bus bar 20, a short circuit between the positive
side connecting portion 21 and the negative side con-
necting portion 22 of the bus bar 20 can reliably by pre-
vented from occurring erroneously.

[0033] As shown in Fig. 6, when attaching the assem-
bled interposing unit 100 to the bus bar 20, the vertical
portion of the positive side connecting portion 21 of the
bus bar 20 is inserted and held between the holding por-
tions 113 of the positive terminal piece 110 and a front
surface of the holder 130, and the vertical portion of the
negative side connecting portion 22 of the bus bar 20 is
inserted and held between and the holding portions 123
of the negative terminal piece 120 and the front surface
of the holder 130, whereby the interposing unit 100 is
firmly attached and fixed to the bus bar 20.

[0034] The interposing unit 100 is fixed to the bus bar
20 such that the coupling part 28 between the positive
side connecting portion 21 and the negative side con-
necting portion 22 is positioned between the holding por-
tions 113 of the positive terminal portion 110 and the
holding portions 123 of the negative terminal piece 120.
Thus, a hollow space is provided behind the coupling
part 28 by the recess portion 135 of the holder 130. Con-
sequently, even after the interposing unit 100 is mounted
on the bus bar 20, a cutting tool can be inserted into the
hollow space from the front of the bus bar 20 so that the
coupling part 28 can be cut without damaging the inter-
posing unit 100.

[0035] Fig. 7 is an enlarged view of a central portion
of a bottom face of the base 30. As shown in Fig. 7, the
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positive side connecting portion 21 and the negative side
connecting portion 22 of the bus bar 20 may penetrate
through the base 30 and protrude out from the bottom
face of the base 30 to form a positive terminal 26 and a
negative terminal 27 of a connector 29.

[0036] According to the configuration shown in Fig. 7,
instead of being attached to the vertical portions of the
bus bar 20, the interposing unit 100 may be configured
to fit the connector 29 such that the positive terminal 26
and the negative terminal 27 of the connector 29 are in-
serted into the interposing unit 10. In this case, the elec-
tronic component 200 can easily be interposed between
the positive side terminal 26 and the negative side ter-
minal 27.

[0037] While the presentinvention has been described
with reference to a certain exemplary embodiment there-
of, it will be understood by those skilled in the art that
various changes and other modifications may be made
therein without departing from the spirit and scope of the
present invention as defined by the appended claims.

Claims

1. An electric power feed device (10) adapted to feed
electric power from a power supply to a vehicle lamp
which uses at least one semiconductor light emitting
device (50) as a light source, the electric power feed
device (10) comprising:

a bus bar (20) which electrically couples the at
least one semiconductor light emitting device
(50) to positive and negative terminals of the
power supply; and

an interposing unit (100) which is attachable to
the bus bar (20),

wherein the bus bar (20) comprises:

a positive side connecting portion (21) adapted
to be electrically coupled to the positive terminal
of the power supply; and

a negative side connecting portion (22) adapted
tobe electrically coupled to the negative terminal
of the power supply,

wherein the interposing unit (100) is adapted to in-
terpose and electrically couple, when attached to the
bus bar (20), atleast one electronic component (200)
between the positive side connecting portion (21)
and the negative side connecting portion (22) of the
bus bar (20).

2. The electric power feed device (10) according to
claim 1, wherein the interposing unit (100) compris-

es!

a positive terminal piece (110) which is made of
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a conductive material and is adapted to be elec-
trically connected to the positive side connecting
portion (21);

a negative terminal piece (120) which is made
of a conductive material and is adapted to be
electrically connected to the negative side con-
necting portion (22); and

a holder (130) which is made of an electrically
insulative material,

wherein the holder (130) holds the positive terminal
piece (110) and the negative terminal piece (120)
such that the positive terminal piece (110) and the
negative terminal piece (120) are electrically insulat-
ed from each other.

The electric power feed device (10) according to
claim 2, wherein each of the positive terminal piece
(110) and the negative terminal piece (120) compris-
esacrimp terminal (112, 122) adapted to be crimped
to fasten the electronic component (200) to the in-
terposing unit (100).

The electric power feed device (10) according to any
one of claims 1 to 3, further comprising a base (30)
to which the bus bar (20) is fixed,

wherein the positive side connecting portion (21) and
the negative side connecting portion (22) of the bus
bar (20) are partially protruded out from the base
(30) to form a connector (29), and the interposing
unit (100) is configured to fit the connector (29).

The electric power feed device (10) according to any
one of claims 2 to 3, wherein each of the positive
terminal piece (110) and the negative terminal piece
(120) comprises a holding portion (113, 123), where-
in the interposing unit (100) is attached to the bus
bar (20) such that the positive side connecting por-
tion (21) is held between the holding portion (113)
of the positive terminal piece (110) and the holder
(130), and such that the negative side connecting
portion (22) is held between the holding portion (123)
of the negative terminal piece (120) and the holder
(130).

The electric power feed device (10) according to
claim 5, wherein the holder (130) comprises arecess
portion (135) which provides a hollow space between
the holding portions (113, 123) of the positive termi-
nal piece (110) and the negative terminal piece
(120).

A vehicle lamp comprising:

the electric power feed device (10) according to
any one of the preceding claims; and

the at least one semiconductor light emitting de-
vice (50) which emits light by the electric power



9 EP 2 194 309 A2

fed from the power supply via the electric power
feed device (10).

The vehicle lamp according to claim 7, comprising
the at least one electronic component (200) which
is interposed and electrically coupled between the
positive side connecting portion (21) and the nega-
tive side connecting portion (22) of the bus bar (20)
via the interposing unit (100), wherein the at least
one electronic component (200) comprises a capac-
itor.
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