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A power distribution box assembly having a power distribu-
tion box, a plurality of wire assemblies, a holder and a plu-
rality of sets of resilient fingers. The power distribution box
having a housing, which defines a plurality of terminal cavi-
ties, and a plurality of conductive busbars, each of which
terminating at a busbar terminal that is received in a corre-
sponding one of the terminal cavities. The wire assemblies are
coupled to the busbar terminals and extending from a rear side
of the housing. The holder is received in the rear side of the
housing and engaged to the housing in a snap-fit manner. The
holder has a plurality of wire channels, each of which receiv-
ing an associated one of the wires. Each set of resilient fingers
has at least one finger that is resiliently coupled to the holder
and configured to engage an associated one of the wires.
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POWER DISTRIBUTION BOX ASSEMBLY

FIELD

[0001] The present disclosure relates to a power distribu-
tion box assembly.

BACKGROUND

[0002] This section provides background information
related to the present disclosure which is not necessarily prior
art.

[0003] Power distribution boxes are often used in vehicles
to connect battery power to various electrical components to
reduce and/or simplify the vehicle wiring. Bus bars within the
power distribution boxes distribute power from one or two
power input wires routed from the battery to many power
output lines routed to the components, eliminating the need
for wiring from the battery directly to each individual com-
ponent.

[0004] Some power distribution boxes employ a secondary
mechanism that locks to the housing of the power distribution
box when terminals are matingly coupled to the bus bars are
located in their correct position and are fully seated in the
housing of the power distribution box. Some of these second-
ary mechanisms engage the terminals to hold them in the
housing of the power distribution box.

[0005] In some instances, movement of wires that are
coupled to the terminals can create stress on the terminals.
Accordingly, there is a need in the art for an improved power
distribution box assembly that reduces stress on the terminals
of'a power distribution box.

SUMMARY

[0006] This section provides a general summary of the
disclosure, and is not a comprehensive disclosure of its full
scope or all of its features.

[0007] In one form, the present teachings provide a power
distribution box assembly having a power distribution box, a
plurality of wire assemblies, a holder and a plurality of resil-
ient fingers. The power distribution box has a housing, which
defines a plurality of terminal cavities, and a plurality of
conductive busbars. Each of the busbars terminates at a bus-
bar terminal that is received in a corresponding one of the
terminal cavities. Each wire assembly has a wire and a wire
terminal. The wire includes a conductor and an insulating
sheath disposed about the conductor. The wire terminal is
coupled to the wire and electrically connected to the conduc-
tor. The wire terminal is received into an associated one of the
terminal cavities and is engaged to a corresponding one of the
busbar terminals such that the wire extends from a rear side of
the housing. The holder is received in the rear side of the
housing and is engaged to the housing in a snap-fit manner.
The holder has a plurality of wire channels and a plurality of
legs. Each of the wire channels receives an associated one of
the wires. Each leg is abutted against a corresponding wire
terminal and is configured to resist withdrawal of the corre-
sponding wire terminal from the corresponding one of the
busbar terminals. Each set of resilient fingers has at least one
finger that is resiliently coupled to the holder and configured
to engage an associated one of the wires.

[0008] In another form, the present teachings provide a
power distribution box assembly having a power distribution
box, a plurality of wire assemblies, a holder and a plurality of
sets of resilient fingers. The power distribution box has a
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housing, which defines a plurality of terminal cavities, and a
plurality of conductive busbars, each of which terminating at
a busbar terminal that is received in a corresponding one of
the terminal cavities. The wire assemblies are coupled to the
busbar terminals and extend from a rear side of the housing.
The holder is received in the rear side of the housing and
engaged to the housing in a snap-fit manner. The holder has a
plurality of wire channels, each of which receiving an asso-
ciated one of the wires. Each set of resilient fingers has at least
one finger that is resiliently coupled to the holder and config-
ured to engage an associated one of the wires.

[0009] Further areas of applicability will become apparent
from the description provided herein. The description and
specific examples in this summary are intended for purposes
of illustration only and are not intended to limit the scope of
the present disclosure.

DRAWINGS

[0010] The drawings described herein are for illustrative
purposes only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

[0011] FIG. 1 is a schematic illustration of a power distri-
bution box assembly constructed in accordance with the
teachings of the present disclosure, the power distribution
box assembly being integrated into a vehicle;

[0012] FIG. 2 is an exploded perspective view of the power
distribution box assembly of Figure;

[0013] FIG. 3isaperspective view of a portion of the power
distribution box assembly of FIG. 1, illustrating a rear holder
in more detail; and

[0014] FIG. 4isa perspective view of a portion of the power
distribution box assembly illustrating the rear holder received
in the housing of the power distribution box.

[0015] Corresponding reference numerals indicate corre-
sponding parts throughout the several views of the drawings.

DETAILED DESCRIPTION

[0016] Example embodiments will now be described more
fully with reference to the accompanying drawings.

[0017] With reference to FIG. 1, a vehicle 8 is schemati-
cally illustrated and includes a power distribution box assem-
bly 10 that is constructed in accordance with the teachings of
the present disclosure. The vehicle 8 can also include a battery
B and a plurality of load devices (e.g., load devices 18a, 185
and 18¢), while the power distribution box assembly 10 can
include a power distribution box 20, a wire harness 24, a rear
holder 26 (FIG. 3) and a plurality of resilient fingers 28 (FIG.
3). The wire harness 24 can be configured to couple the
battery B to the power distribution box 20, as well as the
power distribution box 20 to the several load devices 18a,
18b, and 18¢. The load devices 184, 185 and 18¢ may be any
type of electrically-powered device and may comprise com-
mon vehicle components such as motors, solenoids, fans,
and/or compressors that may be continuously or selectively
operated by a vehicle occupant, as through corresponding
switches (not specifically shown). Although the example pro-
vided is illustrated and described as employing a plurality of
switches to selectively control the operation of one or more
load devices, it will be understood that the operation of the
load devices may be controlled in response to the generation
of any type of signal, whether manually or automatically
generated.
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[0018] With reference to FIG. 2, a portion of the power
distribution box assembly 10 is illustrated in more detail. The
power distribution box 20 can comprise a housing 30 and one
or more busbars 32. The housing 30 can have a front side 34
and a rear side 36 and can define one or more support walls 38
and a plurality of terminal cavities 40 that can extend between
the front and rear sides 34 and 36. The support walls 38 can
extend about the terminal cavities 40 and can be employed to
form receptacles 44 that segregate sets of the terminal cavities
40 for connection to a desired device, such as the wire harness
24, afuseF, arelay R or a switch (not shown). The housing 30
can be formed from an electrically insulating material and can
be formed in any desired manner, such as by injection mold-
ing. The busbars 32 can be formed of a conductive material,
such as copper sheet, in any desired manner, such as stamp-
ing, and can be fixedly coupled to the housing 30 in any
desired manner. Each busbar 32 can have one or more busbar
terminals 46 that can be received into an associated one of the
terminal cavities 40 (e.g., through the front side 34 of the
housing 30).

[0019] The wire harness 24 can comprise one or more wire
assemblies 50 in which each wire assembly 50 can include a
wire 52 and a wire terminal 54. The wire 52 can convention-
ally include a conductor 56 and an electrically insulating
sheath 58 that can be disposed about the conductor 56. The
wire terminal 54 can be mechanically coupled or fixed to the
wire 52 and electrically coupled to the conductor 56. The wire
assembly 50 can be received into an associated one of the
terminal cavities 40 (e.g., through the rear side 36 of the
housing 30) and can be electrically and mechanically
engaged to a corresponding one of the busbar terminals 46.

[0020] With reference to FIGS. 2 and 3, the rear holder 26
can be configured to be received in the rear side 36 of the
housing 30 into one of the receptacles 44 and fixedly coupled
to the housing 30 to aid in securing various ones of the wire
assemblies 50 to one or more of the busbars 32. The rear
holder 26 can have a holder body 60 and a plurality of legs 62
that can extend from the holder body 60. The holder body 60
can define a plurality of wire channels 64 and can have a shape
that is generally complementary to a given set of the recep-
tacles 44 and the associated wire assemblies 50. The wire
channels 64 can be configured to be aligned to the terminal
cavities 40 when the rear holder 26 is fixedly coupled to the
housing 30 so as to receive an associated one of the wires 52
therein. The legs 62 are positioned to abut one or more of the
wire terminals 54 on a side opposite the busbar terminals 46
to thereby resist withdrawal of the wire terminals 54 from the
busbar terminals 46 when the rear holder 26 is fully inserted
and engaged to the housing 30.

[0021] With reference to FIGS. 2 through 4, when the rear
holder 26 is fully inserted to the housing 30 (i.e., when each of
the wires 52 is received in an associated one of the wire
channels 64 and the holder body 60 is received in a receptacle
44 such that the legs 62 are abutted against associated wire
terminals 54 as shown in FIG. 4), snap lock features on the
holder body 60 and the housing 30 can engage one another to
fixedly (or fixedly but removably) couple the rear holder 26 to
the housing 30. In the particular example provided, the rear
holder 26 includes a pair of protrusions or tabs 70 that are
received into corresponding recesses 70 formed in the hous-
ing 30. It will be appreciated that in situations where one of
the wire assemblies 50 is incorrectly positioned relative to the
housing 30, or where one or more of the wire assemblies 50 is
not fully inserted into a corresponding one of the terminal
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cavities 40 (such that one or more of the wire terminals 54 is
not fully engaged to a corresponding one of the busbar termi-
nals 46), it will not be possible to fully insert the rear holder
26 to the housing 30, and consequently the snap lock features
will not engage one another.

[0022] The resilient fingers 28 can be coupled to the holder
body 60 at a location where they are engaged to associated
ones of the wires 52. It will be appreciated that due to the
resilient nature of the fingers 28, the fingers 28 can resiliently
support the wires 52 so as to help control the way and amount
that the wires 52 bend as they exit the power distribution box
20. Forexample, the resilient fingers 28 can be disposed in the
wire channels 64. The resilient fingers 28 can be configured to
support opposite sides of an associated one of the wires 52
(e.g., to center the associated wire 52 relative to a correspond-
ing terminal cavity 40 along one or more axes, such as an axis
of an associated one of the wire channels 64), and/or can be
configured to urge an associated wire 52 into abutment with
one or more support walls 38.

[0023] The foregoing description of the embodiments has
been provided for purposes of illustration and description. It
is not intended to be exhaustive or to limit the disclosure.
Individual elements or features of a particular embodiment
are generally not limited to that particular embodiment, but,
where applicable, are interchangeable and can be used in a
selected embodiment, even if not specifically shown or
described. The same may also be varied in many ways. Such
variations are not to be regarded as a departure from the
disclosure, and all such modifications are intended to be
included within the scope of the disclosure.

What is claimed is:

1. A power distribution box assembly comprising:

apower distribution box having a housing and a plurality of
conductive busbars, the housing defining a plurality of
terminal cavities, each of the busbars terminating at a
busbar terminal that is received in a corresponding one
of the terminal cavities;

a plurality of wire assemblies, each wire assembly having
a wire and a wire terminal, the wire comprising a con-
ductor and an insulating sheath disposed about the con-
ductor, the wire terminal being coupled to the wire and
electrically connected to the conductor, the wire termi-
nal being received into an associated one of the terminal
cavities and engaged to a corresponding one of the bus-
bar terminals such that the wire extends from a rear side
of the housing;

a holder that is received in the rear side of the housing and
engaged to the housing in a snap-fit manner, the holder
having a plurality of wire channels and a plurality of
legs, each of the wire channels receiving an associated
one of the wires, each leg being abutted against a corre-
sponding wire terminal and being configured to resist
withdrawal of the corresponding wire terminal from the
corresponding one of the busbar terminals; and

a plurality sets of resilient fingers, each set of resilient
fingers having at least one finger that is resiliently
coupled to the holder and configured to engage an asso-
ciated one of the wires.

2. The power distribution box of claim 1, wherein at least a
portion of the fingers are disposed in one or more of the wire
channels.

3. The power distribution box of claim 1, wherein each
finger is generally [.-shaped.
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4. The power distribution box of claim 1, wherein the
housing defines one or more support walls, and wherein at
least a portion of the fingers are configured to urge the wires
into abutment with the one or more support walls.

5. The power distribution box of claim 1, wherein one of
the sets of resilient fingers comprises two opposed fingers that
cooperate to center the wire relative to the terminal cavity
along one or more axes.

6. A power distribution box assembly comprising:

apower distribution box having a housing and a plurality of

conductive busbars, the housing defining a plurality of
terminal cavities, each of the busbars terminating at a
busbar terminal that is received in a corresponding one
of the terminal cavities;

aplurality of wire assemblies coupled to the busbar termi-

nals and extending from a rear side of the housing;
aholder that is received in the rear side of the housing and
engaged to the housing in a snap-fit manner, the holder
having a plurality of wire channels, each of the wire
channels receiving an associated one of the wires; and
a plurality sets of resilient fingers, each set of resilient
fingers having at least one finger that is resiliently
coupled to the holder and configured to engage an asso-
ciated one of the wires.

7. The power distribution box of claim 6, wherein at least a
portion of the fingers are disposed in one or more of the wire
channels.

8. The power distribution box of claim 6, wherein each
finger is generally L-shaped.

9. The power distribution box of claim 6, wherein the
housing defines one or more support walls, and wherein at
least a portion of the fingers are configured to urge the wires
into abutment with the one or more support walls.

10. The power distribution box of claim 6, wherein one of
the sets of resilient fingers comprises two opposed fingers that
cooperate to center the wire relative to the terminal cavity
along one or more axes.
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11. A power distribution box assembly comprising:

apower distribution box having a housing and a plurality of
conductive busbars, the housing defining a plurality of
terminal cavities, each of the busbars terminating at a
busbar terminal that is received in a corresponding one
of the terminal cavities;

a plurality of wire assemblies, each wire assembly having
a wire and a wire terminal, the wire comprising a con-
ductor and an insulating sheath disposed about the con-
ductor, the wire terminal being coupled to the wire and
electrically connected to the conductor, the wire termi-
nal being received into an associated one of the terminal
cavities and engaged to a corresponding one of the bus-
bar terminals such that the wire extends from a rear side
of the housing;

a holder that is received in the rear side of the housing and
engaged to the housing in a snap-fit manner, the holder
having a plurality of wire channels and a plurality of
legs, each of the wire channels receiving an associated
one of the wires, each leg being abutted against a corre-
sponding wire terminal and being configured to resist
withdrawal of the corresponding wire terminal from the
corresponding one of the busbar terminals; and

a plurality sets of resilient fingers, each set of resilient
fingers having at least one finger that is resiliently
coupled to the holder and configured to engage an asso-
ciated one of the wires;

wherein at least a portion of the fingers are disposed in one
or more of the wire channels, wherein each finger is
generally L-shaped, wherein the housing defines one or
more support walls, and wherein at least a portion of the
fingers are configured to urge the wires into abutment
with the one or more support walls and wherein one of
the sets of resilient fingers comprises two opposed fin-
gers that cooperate to center the wire relative to the
terminal cavity along one or more axes.
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