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Description

[0001] This invention relates to an electric connection
box in which two bus bars are joined in opposed relation
to each other so that fuses, relays, connectors, etc., can
be connected to the electric connection box.
[0002] The document US-B-6 280 253 shows a known
electric connection box comprising: a first bus bar includ-
ing:

a plurality of bus bar bodies in an arranged manner,
and terminal portions of said plurality of bus bar bod-
ies projecting from opposite ends of said bus bar,
and the terminal portions at one end of said first bus
bar being disposed in electrical part-mounting por-
tions of a connection box body in which electrical
parts are mounted, respectively, and the terminal
portions at the other end of the first bus bar being
disposed in a connector block, and the connector
block is mounted in the connection box body; where-
in

a plate-like second bus bar is disposed in opposed
relation to the first bus bar, and terminal portions of
the second bus bar are disposed in the electrical
part-mounting portions of the connection box body,
and are connected to the corresponding terminal
portions of the first bus bar via the electrical parts.

[0003] Fig. 9 shows one conventional electric connec-
tion box as shown in Unexamined Japanese Patent Pub-
lication Hei. 9-45388.
[0004] This electric connection box 71 comprises a
synthetic resin-made main cover 72, two bus bars 73 and
74 mounted in a vertical posture within the main cover
72 in parallel relation to each other, and upper and lower
covers (not shown) attached respectively to upper and
lower sides of the main cover 72.
[0005] Cavities 75 for respectively receiving large-cur-
rent fusible links, as well as cavities 76 for respectively
receiving small-current fuses, are formed in an upper por-
tion of the main cover 72. The bus bars 73 and 74 are
inserted into the main cover 72 from the lower side there-
of, and are retainingly held in the main cover 72 by their
retaining projections 77, and their male terminal portions
78 and 79 are connected respectively to terminal portions
of the fusible links.
[0006] A battery-side terminal and a fuse-side terminal
are screw-fastened and connected to terminal portions
80 of one bus bar 73 (formed respectively at opposite
ends thereof), respectively, and an alternator-side termi-
nal is fastened and connected to the other bus bar 74 by
a bolt 81.
[0007] In the above conventional electric connection
box 71, however, the bus bars 73 and 74 have only the
upwardly-directed terminals 78 and 79, and therefore
there has been encountered a problem that the connec-
tion form is limited only to the connection of the fusible

links, so that this electric connection box can not meet
various connection specifications (circuit forms) such as
a connector connection form.
[0008] And besides, the two bus bars 73 and 74 must
be inserted one by one into the main cover 72, and there-
fore there has been encountered a problem that much
time and labor are required for the assembling operation,
so that the efficiency of the assembling operation is low.
In addition, the opposed terminals 78 and 79 of the two
bus bars 73 and 74 are liable to be displaced relative to
each other, and in such a case, there has been a fear
that their ability of connection to the fusible links or others
is lowered.
[0009] Furthermore, in order to prevent the short-
circuiting between the bus bars 73 and 74, an insulative
partition wall need to be formed integrally within the main
cover 72, and therefore there has been a fear that the
ventilation within the main cover 72 is worsened, so that
the bus bars 73 and 74 are heated, thereby adversely
affecting the parts (such as the fuses), and there has also
been a fear that the structure of the main cover 72, as
well as the shape of a mold for forming the main cover,
is complicated, so that the cost increases.
[0010] In view of the foregoing problems, it is an object
of this invention to provide an electric connection box
which can meet various connection circuit forms and in
which the efficiency of an operation for mounting bus
bars within a main cover can be enhanced, and also the
precision of positioning of terminals of the two bus bars
relative to each other can be enhanced, and besides the
heat-radiating ability, etc., of the bus bars can be en-
hanced, and furthermore the moldability of the main cov-
er (connection box body) can be enhanced.
[0011] The above object has been achieved by an
electric connection box of a first aspect of the present
invention of provided in that an insulating array bus bar
includes a plurality of bus bar bodies covered with an
insulative resin portion in an arranged manner, and ter-
minal portions of the plurality of bus bar bodies project
from oppositeends of the insulative resin portion, and a
plate-like power supply bus bar disposed in opposed re-
lation to said insulating array bus bar wherein the terminal
portions at one end of the insulating array bus bar are
disposed in electrical part-mounting portions of a con-
nection box body in which electrical parts are mounted,
respectively, the terminal portions at the other end of the
insulating array bus bar are disposed in a connector
block, the connector block is mounted in the connection
box body and wherein projected portions are formed on
said insulative resin portion and fix the plate-like power
supply bus bar to said insulating array bus bar, and ter-
minal portions of said power supply bus bar are disposed
in the electrical part-mounting portions of said connection
box body, and are connected to the corresponding ter-
minal portions of said insulating array bus bar via the
electrical parts.
[0012] In this construction, the plurality of bus bar bod-
ies are fixed relative to one another by the insulative resin
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portion, and are insulated from one another, and also are
insulated from the exterior. The insulative resin portion
can be molded of a resin, or sheets one of which is bond-
ed to front surfaces of the plurality of bus bar bodies while
the other sheet is bonded to rear surfaces of these bus
bar bodies. The plurality of bus bar bodies are covered
with the insulative resin portion, and therefore it is not
necessary to on wall within the connection box body, and
therefore the construction of the connection box body is
simplified, and besides an increased space within the
connection box body can be obtained, so that a ventila-
tion effect is enhanced. The insulating array bus bar is
open to the air (This does not mean that the bus bar
bodies of the insulating array bus bar are exposed to the
air), so that a heat-radiating effect is enhanced. And be-
sides, the terminal portions, projecting from the opposite
ends of the insulating array bus bar, are disposed in a
common plane, and therefore a process of bending the
terminal portions is not necessary, so that the processing
of the terminal portions is easy, and also the structure
has a compact and space-saving design. The terminals
at the one end of the insulating array bus bar are con-
nected to the electrical parts such as fuses, while the
terminals at the other end thereof are connected to con-
nectors of a wire harness or the like at the connector
block.
[0013] The electric connection box of a second aspect
of the present invention, depending from the first aspect
of the present invention, is provided in that the insulative
resin portion is molded.
[0014] With this construction, the plurality of bus bar
bodes are embedded in the insulative resin portion, with
no void formed therein, so that the insulating and water-
proof abilities are enhanced.
[0015] Electric power is supplied from the power sup-
ply bus bar to the insulating array bus bar via the electrical
parts, and electric power is supplied from the terminal
potions of the insulating array bus bar to the connectors
of the wire harness or the like via the connector block. A
space (gap) is formed between the insulating array bus
bar and the power supply bus bar, and any partition wall
of the connection box body is not disposed within this
space (Such a partition wall is not necessary s bar is
insulated by the insulative resin portion), and the radia-
tion of heat from the two bus bars is effected via this
space. The power supply bus bar and therefore has a
good radiating ability.
[0016] The power supply bus bar and the insulating
array bus bar are fixed to each other, and the projected
portions accurately position the two bus bars relative to
each other, so that the precision of positioning of each
mating pair of opposed terminal portions of the two bus
bars relative to each other in a direction of their width is
enhanced, and therefore the connectability of the con-
necting-side electrical parts and connectors is enhanced.
The two bus bars are combined together tary manner,
and are mounted within the connection box body.
[0017] The electric connection box of the third aspect

of the present invention, depending from the first aspect
of the present invention, provided in that each of the pro-
jected portions has a smaller-diameter distal end portion
extending from a stepped portion thereof, and the power
supply bus bar has engagement holes in which the small-
er-diameter distal end portions extending from a stepped
portion thereof, and the power supply bus bar has en-
gagement holes in which the smaller-diameter distal end
portions are engaged, respectively.
[0018] With this construction, the inner surface of the
power supply bus bar abuts against the stepped portions
of the projected portions disposed immediately adjacent
to their respective distal end portions, so that the gap
between the power supply bus bar and the insulating
array bus bar is accurately set, and also the gap between
each mating pair of opposed terminal portions of the two
bus bars is accurately set. For example, each smaller-
diameter portion is passed through the corresponding
hole power supply bus bar, and is heated and pressed
to be deformed to provide a fixing head of a larger diam-
eter.
[0019] The electric connection box of thefourth aspect
of the present invention, depending from the third aspect
of the present invention, is provided in that each of the
array bus bar and the power supply bias bar is disposed
in a vertical posture.
[0020] With this construction, an area of projection of
the integrally-combined two bus bars from the upper side
is small (This is partly due to the fact that the terminal
portions of the bus bars are not bent, but extend straight),
and the structure of the bus bars is made compact, and
therefore can be easily mounted in the connection box
body. And besides, the two bus bars are vertically dis-
posed in opposed relation to each other, and heat, gen-
erated from the two bus bars, is allowed to efficiently
escape upwardly (that is, radiated) through the gap be-
tween the two bus bars. Furthermore, even when water
drops deposit on the bus bars, the water drops smoothly
downward along the bus bars because of their own
weight, and are discharged.
[0021] The electric connection box of the fifth aspect
of the present invention, depending from any one of the
third to fourth aspect of the present invention, is provided
in that a guide wall, formed within the connection box
body, is inserted between the array bus bar and the power
supply bus bar.
[0022] In this construction, when the two bus bars are
inserted into the connection box body, the two bus bars,
while properly positioned, are smoothly guided along the
guide wall. This effect is conspicuous particularly when
the two bus bars are fixed together to form the bus bar
assembly.
[0023] The electric connection box of a sixth aspect of
the present invention, depending from any one of the first
to fifth aspect of the present invention, is provided in that
tabs for part-connecting or -mounting purposes are
formed on and project from the insulating array bus bar
in a direction of a wall thickness of the insulating bus bar.
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[0024] In this construction, for example, electrical parts
such as relays fixedly connected by welding or the like
to the tabs which are formed respectively by bent portions
of the bus bar bodies, and project in the direction of the
thickness of the insulating array bus bar. Each electrical
part is disposed or in intimate contact with the outer sur-
face of the insultative resin portion, and is insulated from
the plurality of bus bar bodies by the insulative resin por-
tion.
[0025] The electric connection box of a seventh aspect
of the present invention, depending from any one of the
first to sixth aspect of the present invention, is provided
in that the electrical parts are fuses and fusible links.
[0026] In this construction, the terminal portions at one
end of the power supply bus bar are connected to the
terminal portions at one end of the insulating array bus
bar via the fuses and fusible links, and electrical power
is supplied via these electrical parts and the terminal por-
tions at the other end of the insulating array bus bar to
the mating connectors at the connector block, and also
electric power is supplied to the relays or others via the
tabs the seventh aspect of the present invention. The
fuse-connecting terminal portions are narrow, while the
fusible link-connecting terminal portions are wide.
[0027] The electric connection box of an eighth aspect
of the present invention, depending from any one of the
first to seventh aspect of the present invention, is provid-
ed in that connectors of a wire harness are connected to
the connector block.
[0028] In this construction, electric power is supplied
from the power supply bus bar to the insulating array bus
bar via the electrical parts, and the terminal portions of
the insulating array bus bar cooperate with the connector
block to form connectors, and the connectors of the wire
harness are fittingly connected 25 to these connectors,
and electric power is supplied from the insulating array
bus bar to relays, load-side electrical equipments, auxil-
iary equipments and others via the wire harness.
[0029] In the first aspect of the present invention, the
terminal portions at the opposite ends of the insulating
array bus bar are connected to the different parts, that
is, the electrical parts and the connectors, and with this
construction the electric connection box can meet various
circuit specifications, and a variety of connection circuits
forms can be obtained. And besides, the plurality of bus
bar bodies are insulated by the insulative resin portion,
and therefore there is no need to provide an insulating
partition wall within the connection box body, so that the
moldability of the connection box body is enhanced, and
in the ventilation within the connection box body is en-
hanced, so that the heat-radiating ability of the insulating
array bus bar is enhanced. Furthermore, the terminal por-
tions, projecting from the opposite ends of the insulating
array bus bar, are disposed in a common plane, and
therefore a process of bending the terminal portions is
not necessary, so that the processing of the terminal por-
tions can be effected easily at a low cost, and also the
insulating array bus bar, as well as the structure for con-

necting this bus bar, has a compact and space-saving
design, so that the electric connection box can be formed
into a compact design.
[0030] In the second aspect of the present invention,
the plurality of bus bar bodies are embedded in the insu-
lative resin portion, with no void formed therein, so that
the insulating and waterproof abilities are enhanced.
[0031] Electric power is supplied from the power sup-
ply bus bar to the insulating array bus bar, and electric
power is supplied to the mating connectors at the con-
nector block. By doing so, electric power can be supplied
to relays, electrical equipments, auxiliary equipments,
etc., other main electrical parts such as fuses, and there-
fore the electric connection box can meet a variety of
circuit connection forms. And besides, heat can be effi-
ciently radiated from the insulating array bus bar and the
power supply bus bar via the space between the two bus
bars, and therefore the electric connection box is en-
hanced in durability, and also can meet an increased
number of the parts such as fuses and relays. Further-
more, the insulative resin portion is provided at the insu-
lating array bus bar, and therefore it is not necessary to
eat the power supply bus bar, so that the bus bar assem-
bly has the compact and lightweight structure.
[0032] The two bus bars are fixed together by the pro-
jected portions while positioning the two bus bars relative
to each other by the projected portions, and therefore the
precision of positioning of each mating pair of terminal
portions of the two bus bars relative to each other is en-
hanced, so that the electrical parts can operate with good
precision. And besides, the two bus bars can be easily
fixed together, utilizing part (projected portions) of the
insulative resin portion, so that the efficiency of assem-
bling the two bus bars together is enhanced. Further-
more, the two bus bars, combined together in a unitary
manner, is mounted in the connection box body, and
therefore the time and labour, required for mounting the
bus bars one by one in the connection box body as in
the conventional construction, are saved, so that opera-
tion for mounting the bus bars is enhanced.
[0033] In the third aspect of the present invention, the
gap between the two bus bars is accurately set by the
projected portions, and hence the gap between each
mating pair of opposed terminal portions of the two bus
bars is accurately set. Therefore, the precision of con-
nection of the electrical parts such as fusible links is en-
hanced. By deforming the distal ends of the projected
portions by heating means, the two bus bars can be easily
and rapidly fixed together.
[0034] In the fourth aspect of the present invention, the
projected area of the two bus bars is small, and the struc-
ture thereof is made compact, and therefore the two bus
bars can be easily mounted in the connection box body,
and also the electric connection box can be formed into
a compact design. And besides, heat, generated within
the electric connection box, is allowed to escape upward-
ly through the gap between the two bus bars, and there-
fore the heat-radiating ability is enhanced, and even
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when water drops deposit on the bus bars, the water
drops smoothly flow downward along the vertically-dis-
posed bus bars, and are discharged, so that the durability
of the electric connection box is enhanced.
[0035] In the fifth aspect of the present invention, the
two bus bars are smoothly inserted into the connection
box body along the guide wall of the connection box body
without deviation, and therefore the efficiency of the op-
eration for assembling the electric connection box is en-
hanced.
[0036] In the sixth aspect of the present invention, re-
lays and other electrical parts are fixed and connected
to the tabs projecting perpendicularly from the insulative
resin portion, and by doing so, the electric connection
box can meet a wide variety of circuit specifications. And
besides, by arranging the electrical parts in proximity to
or in contact with the outer surface of the insulative resin
portion, a space available at the side of the bus bars can
be efficiently utilized, and the bus bar assembly of the
compact structure can be obtained.
[0037] In the seventh aspect of the present invention,
electric power is supplied from the power supply bus bar
to the bus bar bodies of the insulating array bus bar via
the fuses and the fusible links, and electric power is sup-
plied from the bus bar bodies to the mating connectors
at the connector block, thus meeting other circuit con-
nection specification than the fuse connection circuit
specification.
[0038] In the eighth aspect of the present invention,
electric power can be supplied from the power supply
bus bar to the external wire harness via the insulating
array bus bar, thus meeting a variety of circuit connection
forms.
[0039] In the accompanying drawings:

Fig. 1 is an exploded, perspective view showing one
preferred embodiment of an electric connection box
of the present invention.
Fig. 2 is a longitudinal cross-sectional view of a main
cover of the electric connection box.
Fig. 3 is a perspective view showing one example of
a bus bar assembly of the electric connection box.
Fig. 4 is a front-elevational view showing one exam-
ple of a power supply bus bar of the bus bar assem-
bly.
Fig. 5 is a perspective view showing one example of
an insulating array bus bar of the bus bar assembly.
Fig. 6 is a front-elevational view of the insulating ar-
ray bus bar.
Fig. 7 is a plan view of the bus bar assembly.
Fig. 8 is a perspective view of one example of a con-
nector block of the electric connection box as seen
from a lower side thereof.
Fig. 9 is an exploded, perspective view of one con-
ventional electric connection box.

[0040] Fig. 1 shows one preferred embodiment of an
electric connection box of the present invention.

[0041] This electric connection box 1 comprises a syn-
thetic resin-made main cover (connection box body) 2,
a bus bar assembly 7 (which comprises an insulating
array bus bar 5 having a plurality of bus bar bodies 3 (Fig.
4) covered with an insulative resin portion 4, and a flat
plate-like power supply bus bar 6 which is exposed to
the exterior, and is fixed to the bus bar 5 in opposed
relation thereto), a synthetic (insulative) resin-made con-
nector block (undercover) 8 attached to a lower side of
the bus bar assembly 7, a synthetic resin-made lower
cover (not shown) attached to the lower side of the main
cover 2, and a synthetic resin-made upper cover (not
shown) attached the upper side of the main cover 2.
[0042] As shown in Figs. 1 and 2, the main cover 2
includes a plurality of juxtaposed fusible link-mounting
portions (electrical part-mounting portions) 9 provided at
an upper right half portion thereof, a plurality of juxta-
posed fuse-mounting portions (electrical part-mounting
portions) 10 provided at an upper left half portion thereof,
relay receiving portions 11 provided respectively at right
and left end portions thereof, and a connector housing
31 at the right end portion thereof. Fig. 2 is a longitudinal
cross-sectional view of the main cover of Fig. 1 (The right
half portion and central portion of the main cover are cut
at a front side portion thereof, while the left half portion
thereof is cut at a central portion thereof.
[0043] The fusible link-mounting portions 9 and the
fuse-mounting portions 10 communicate with an internal
space 61 of the main cover 2. A space within the main
cover 2 is divided by a vertical partition wall 62 (Fig. 2)
disposed at a central portion of the main cover interme-
diate the front and rear sides thereof, and the bus bar
assembly 7 (Fig. 1) and the connector block 8 are re-
ceived in the internal space 61 disposed at the front side
of the partition wall 62.
[0044] A guide wall 63 for the bus bar assembly 7 is
provided at a central portion of the internal space 61 in-
termediate front and rear sides thereof. This guide wall
63 extends downwardly from an upper wall of the main
cover 2, and has guide grooves 64 for respectively re-
ceiving nuts 36 (Fig. 1) for fixing a post-mounting fuse
(not shown) to the bus bar assembly 7. The guide wall
63 is inserted into a wide gap (space) 65 (Fig. 7) between
central portions of the two bus bars 5 and 6 of the bus
bar assembly 7 to guide the bus bar assembly 7, thereby
enabling the bus bar assembly 7 to be smoothly (easily)
and positively inserted into the main cover. The bus bar
assembly 7 is inserted upwardly into the main cover 2
through an opening 66 formed in the lower side thereof.
[0045] In Fig. 1, each of fusible links 12 has a pair of
female terminals (not shown) provided therein, and each
of fuses 13 has a pair of male terminals 14. A relay 15 is
attached to a cassette relay block 16, and in this condition
the relay 15 is mounted in the main cover 2. The relay
receiving spaces 11, provided within the main cover 2,
extend vertically through this main cover. In Fig. 2, ref-
erence numeral 67 denotes a retaining portion for the
cassette relay block 16.
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[0046] As shown also in Fig. 3, the bus bar assembly
7 comprises the flat plate-like power supply bus bar 6
disposed in a vertical posture, and the insulating array
bus bar 5 having the plurality of connecting-purpose bus
bar bodies 3 (Fig. 6) covered with the insulative resin
portion 4. The power supply bus bar 6 has the exposed
front and rear surfaces, and the strip-like bus bar bodies
3 (Fig. 6) of the insulating array bus bar 5 are covered
with the insulative resin portion 4 except their terminal
portions 17 to 23, and the insulating array bus bar 5 and
the power supply bus bar 6 are fixed together in parallel
relation to each other by bosses (projected portions) 25
formed integrally on the insulative resin portion 4.
[0047] In this embodiment, a right half portion 26 and
a left half portion 27 of the power supply bus bar 6 are
interconnected by a fuse (melting portion) 28 as shown
in Figs. 3 and 4. The right half portion 26 has a plus-side
male terminal 29 formed at its right end, and a plurality
of upwardly-projecting male terminals 30 for connection
to the respective fusible links 12 (Fig. 1) are formed at
an upper portion of the right half portion 26. The plus-
side male terminal 29 projects into the interior of the con-
nector housing 31 provided at the right end portion of the
main cover 2 (Fig.1), and is opposed to a minus-side
terminal (not shown) (connected, for example, to a wire
harness) within the connector housing 31 to form a con-
nector. The right end male terminal 29 lies in a plane in
which an end portion 26, bent perpendicularly relative to
a flat plate-like bus bar body (designated by reference
numeral 26 for convenience), lies. The upper projecting
male terminals 30 lie in a plane in which the flat plate-
like bus bar body 26 lies. For example, terminal-connect-
ed wires (not shown) for supplying electric power from a
battery are thread-fastened and connected respectively
to hole portions 35 formed in a central portion of the bus
bar 6. Alternatively, a power-side wire harness is con-
nected to a connector (designated by reference numeral
31 for convenience) via a connector.
[0048] An outwardly-bulging plate-like portion 33 is
formed at the central portion of the power supply bus bar
6 through stepped portions 32, and a vertically-extending
notch 34 is formed in a central portion of the bulging por-
tion 33. The narrow fuse 28 is formed at this bulging por-
tion, and extends across the notch 34. Whether or not
the notch 34 and the fuse 28 are provided is suitably
determined in accordance with the kind of car, etc. The
bolt insertion holes 35 are formed through the bulging
portion 33, and are disposed above the fuse 28. After the
fuse 28 melts, the post-mounting (external) fuse (not
shown) is connected to the bus bar 6 at these bolt inser-
tion holes 35 by bolts and the nuts 36 (Fig. 1). The bulging
portion 33 and the post-mounting fuse are disposed in a
central opening 37 in the main cover 2. A cover plate of
the lower cover (not shown) can be slidingly engaged in
an edge of the opening 37 to close this opening 37.
[0049] The left half portion 27 of the power supply bus
bar 6 has a hole 38 formed through a left end portion
thereof, and for example, an external-connection termi-

nal-connected wire is connected by thread fastening to
this hole portion 38. A male terminal 39 to which the fu-
sible link 12 (Fig. 1) is connected is formed at the left end
portion of the left half portion 27. A plurality of tuning fork-
like gripping terminals 40 are formed at an upper portion
of the left half portion 27, and project upwardly (vertically).
The projecting terminal portions 40 lie in a plane in which
a flat plate-like bus bar body (designated by reference
numeral 27 for convenience) lies. A left end portion 27a,
having the hole 38 and the male terminal 39, is offset
inwardly via a stepped portion 41, and is disposed parallel
to the flat plate-like bus bar body 27.
[0050] Figs. 5 and 6 show the connecting-purpose in-
sulating array bus bar 7, and the plurality of bus bar bod-
ies 3 (Fig. 6) are arranged in a common plane in the flat
plate-like insulative resin portion 4, and the terminal por-
tions 17, 20 and 21 project upwardly from the insulative
resin portion 4, while the terminal portions 18, 19, 22 and
23 project downwardly from the insulative resin portion
4. The fusible link connecting-male terminals 17 project
from an upper end (edge) of a right half portion 42 of the
insulative resin portion 4, and are arranged at equal in-
tervals. The plurality of connecting-purpose tuning fork-
like gripping terminals 20 and one fusible link-connecting
male terminal 21 project from an upper end (edge) of a
left half portion 43 of the insulative resin portion 4, and
many (connector connecting-purpose) narrow male ter-
minals 19 and a few (connector connecting-purpose)
wide male terminals 18 project from a lower end (edge)
of the insulative resin portion 4.
[0051] As shown in Fig. 6, each of bus bar bodies 31
at the right end portion of the insulating array bus bar 7
is continuous with the corresponding upper and lower
wide male terminals 17 and 18 such that the bus bar body
31 and these terminals 17 and 18 are disposed in a com-
mon plane. Each of narrow bus bar bodies 32 at the cen-
tral portion of the insulating array bus bar 5 is continuous
with the corresponding lower narrow male terminal 19
and the upper gripping terminal 20 such that the bus bar
body 32 and these terminals 19 and 20 are disposed in
a common plane. Like part of the upper gripping terminals
20, part of the bus bar bodies 32 are continuous with
respective short tabs (male terminals) 44 and 45 and
press-contacting terminals 46 (which project horizontally
in the direction of the wall thickness of the insulative resin
portion 4 intermediate the upper and lower edges thereof)
in perpendicular relation thereto.
[0052] Electrical parts (not shown) such as a relay can
be optionally connected by soldering or attached to the
horizontally-projecting tabs 44 and 45. Wires (not shown)
can be optionally connected to the press-contacting ter-
minals 46 to connect the bus bar bodies 3 together. A
pair of part-fixing ribs 47 (Fig. 7) are formed integrally on
and proj ect from the insulative resin portion 4, and are
disposed respectively at opposite sides of a region where
the upper and lower tabs 44 and 45 are provided.
[0053] Each of bus bar bodies 33 at the left end portion
of the insulative resin portion 4 is continuous with the
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corresponding upper gripping terminal 20 and lower male
terminal 22 such that the bus bar body 33 and these ter-
minals 20 and 22 are disposed in a common plane. A
bus bar body 34 is continuous with the upper wide male
terminal 21 and the lower wide male terminal 23 such
that the bus bar body 34 and these terminals 21 and 23
are disposed in a common plane.
[0054] As shown in Fig. 5, the terminals 17 to 23 project
from the insulative resin portion 4 in such a manner that
these terminals 17 and 23 are disposed generally cen-
trally of the thickness of the insulative resin portion 4. It
is preferred from the viewpoint of productivity that the
bus bar bodies 3 be insert molded in the insulative resin
portion 4 to be covered therewith. However, instead of
such insert molding, there can be effectively used a meth-
od in which a pair of front and rear insulative resin sheets
are bonded together in a direction of their thickness, with
the plurality of bus bar bodies 3 sandwiched therebe-
tween, thereby holding and fixing the bus bar bodies 3.
In this case, preferably, bosses (not shown) are formed
on one of the two insulative resin sheets, while holes (not
shown) are formed in the other insulative resin sheet,
and when the two insulative resin sheets are to be com-
bined together, the bosses are fitted respectively into the
holes, thereby positioning the two insulative resin sheets
relative to each other.
[0055] As shown in Fig. 5, the plurality of positioning
and fixing-purpose bosses (projected portions) 25 are
formed on the inner surfaces of the right and left half
portions 42 and 43 of the insulative resin portion 4 except
the central portion thereof. The boss 25 is formed into a
cylindrical shape, and includes a stepped portion 25a
formed adjacent to its distal end portion, and a smaller-
diameter (distal end) portion 25b extending from this
stepped portion 25a. The smaller-diameter portions 25b
of the bosses 25 are passed respectively through holes
48 (Fig. 4) in the power supply bus bar 6 as shown in Fig.
3, and the stepped portion 25a of each boss 25 abuts
against the inner surface of the power supply bus bar 6,
and in this condition the smaller-diameter portion 25b,
projecting from the front surface of the bus bar 6, is ther-
mally deformed by thermal pressing or the like to provide
a head portion of a larger diameter, thereby fixing the
insulating array bus bar 5 and the power supply bus bar
6 together in an accurately positioned manner.
[0056] Since the two bus bars 5 and 6 are accurately
positioned relative to each other, the two bus bars 5 and
6 are opposed to each other without misregistration. Par-
ticularly, the pair of male terminals 14 of each fuse 13
(Fig. 1) are inserted respectively into the corresponding
pair of gripping terminals 20 and 40 (Fig. 3) in perpen-
dicularly-intersecting relation thereto, and therefore if the
gripping terminals 20 and 40 are disposed out of registry
with each other, the electrical contact of the fuse 13 is
liable to be incomplete. However, the gripping terminals
20 and 40 are positioned relative to each other with high
precision, and therefore such a trouble is positively pre-
vented.

[0057] Further, by accurately setting the length of that
portion of the boss 25 (Fig. 5) extending from its proximal
end to its stepped portion 25a, the gap between each
pair of male terminals 17 and 30 of the two bus bars 5
and 6, as well the gap between the pair of male terminals
21 and 39, can be accurately set, and particularly the
precision of connection of the terminals to the fusible links
12 (Fig. 1) is enhanced.
[0058] Fig. 7 is a plan view showing a condition in which
the insulating array bus bar 5 is fixedly connected to the
power supply bus bar 6 through the bosses 25. In ac-
cordance with the distance between the inner surface of
the insulative resin portion 4 and the right half portion 26
of the power supplybus bar 6, the distance between this
inner surface and the left half portion 27 of the bus bar 6
and the distance between this inner surface and the left
end portion 27a of the bus bar 6, the lengths of the bosses
25 are so determined that the two bus bars 5 and 6 are
held parallel to each other by the bosses 25. The male
terminal 29 of the power supply bus bar 6 is disposed in
opposed relation to the right end (edge) of the insulating
array bus bar 5, and the left end portion 27a of the power
supply bus bar 6 extends left beyond the left end (edge)
of the insulating array bus bar 6.
[0059] A lower end (edge) 26b of the right half portion
26 of the power supply bus bar 6 of Fig. 3 and a lower
end (edge) 27b of the left half portion 27 thereof are dis-
posed at the same level or height as a lower end (edge)
42b of the right half portion 42 of the insulative resin por-
tion 4 and a lower end (edge) 43b of the left half portion
43 thereof, and at least these lower ends are held against
and supported by the upper surface of the connector
block 8.
[0060] As shown in Fig. 1 (showing the connector block
8 as seen from the upper side) and Fig. 8 (showing the
connector block as seen from the lower side) , the con-
nector block 8 includes slit-like holes 50 to 53 for respec-
tively receiving the downwardly-projecting male termi-
nals 18, 19, 22 and 23 (Fig. 5), and the holes 50 to 53
communicate with respective connector fitting chambers
54a to 57a of connector housings 54 to 57 (Fig. 8) . The
connector housings 54 to 57 are formed integrally on and
project from a horizontal base wall 58 of the connector
block 8. The outer periphery of the base wall 58 is sur-
rounded by a frame-like portion 59.
[0061] The wide male terminals 18, 22 and 23 at the
right and left half portions of the insulating array bus bar
5 project into the four connector housings 54, 55, 56 and
57 at right and left half portions of the connector block 8
to form connectors, and the narrow male terminals 19 at
the central portion of the insulating array bus bar 5 project
into the two connector housings 51 at a central portion
of the connector block 8 to form connectors. Connectors
(not shown) of a wire harness are fittingly connected re-
spectively to these connectors within the lower cover (not
shown) of the electric connection box 1, and the wire
harness is connected to the relays 15 within the main
cover 2, and is led out of the electric connection box
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through an opening in the lower cover, and is connected
to load-side electrical equipments, auxiliary equipments,
etc.
[0062] The connector block 8 is inserted into the main
cover 2 through the lower opening of this main cover 2,
and is retained relative to the main cover 2 by retaining
means comprising retaining projections 60 and engage-
ment recess portions. The lower end of the connector
block 8 is disposed generally at the same level or height
as the lower end of the main cover 2.
[0063] After the bus bar assembly 7 is attached to the
connector block 8, the connector block 8 is mounted in
the main cover 2. Alternatively, after the bus bar assem-
bly 7 is inserted (mounted) in the main cover 2, the con-
nector block 8 is inserted into the main cover 2, and is
combined with the bus bar assembly 7. The connector
block 8 and the bus bar assembly 7 are not fixed to each
other by retaining means or the like, and the male termi-
nals 18, 19 22 and 23 of the insulating array bus bar 5
are merely inserted in the respective holes 50 to 53
formed in the bottom walls of the connector housings 54
to 57.
[0064] Each pair of opposed male terminals 17 and 30
at the upper end of the right half portion of the bus bar
assembly 7 are disposed within the corresponding fusible
link-mounting portion (housing) 9 at the right half portion
of the main cover 2. Each pair of opposed gripping ter-
minals 20 and 40 at the upper end of the left half portion
of the bus bar assembly 7 are disposed within the corre-
sponding fuse-mounting portion (housing) 10 at the left
half portion of the main cover 2.
[0065] Each fusible link 12 is connected to the corre-
sponding pair of male terminals 17 and 30 at the upper
end of the right half portion of the bus bar assembly 7,
and electric power is supplied from each male terminal
30 of the power supply bus bar 6 via the fusible link 12
and the male terminal 17 (of the insulating array bus bar
5) to the lower (connector-connecting) male terminal 18,
thereby supplying electric power to the large-current re-
lay or the load connected to the wire harness. Electric
power is supplied to each gripping terminal 40 at the left
half portion of the power supply bus bar 6 while decreas-
ing the voltage by the fuse 28 (provided at the central
portion of the power supply bus bar 6) serving as a re-
sistance, and further electric power is supplied from the
gripping terminal 40 via the fuse 13 and the gripping ter-
minal 20 (of the insulating array bus bar 5) to the lower
(connector-connecting) male terminal 19, 22 (Fig. 6),
thereby supplying electric power to the small-current fuse
or the load connected to the wire harness.
[0066] In the above embodiment, although the two bus
bars 5 and 6 are arranged parallel to each other, there
can be used, for example, a construction in which only
the insulating array bus bar 5 is received within the main
cover (connection box body) 2, and is connected to the
fuse 12 and 13 and the connectors of the connector block
8. In this case, for example, the power-side circuit may
be connected directly to the insulating array bus bar 5.

In the above embodiment, although the two bus bars 5
and 6 are fixed to each other through the insulative resin
portion 4, there can be used a construction in which the
two bus bars 5 and 6 are not fixed together by the insu-
lative resin portion 4, and instead the two bus bars 5 and
6 are fixed in opposed relation to each other by retaining
means provided at the connection box body 2. The op-
posed bus bars 5 and 6 do not always need to be dis-
posed in a vertical posture, but can be disposed in a
horizontal posture or an inclined posture.
[0067] The cylindrical bosses 25, defining the respec-
tive projected portions of the insulative resin portion 4,
can be replaced by ribs or the like. The bosses or the
ribs do not always need to be fixed to the power supply
bus bar 6 by thermal fastening, but can be fixed thereto
by screws.

Claims

1. An electric connection box (1) comprising:

an insulating array bus bar (5) including:

a plurality of bus bar bodies (3) covered with
an insulative resin portion (4) in an arranged
manner, and
terminal portions (17,18,19,20,21,22,23) of
said plurality of bus bar bodies (3) projecting
from opposite ends of said insulative resin
portion
a plate-like supply bus bar (6) disposed in
opposed relation to said insulating array bus
bar (5)

wherein

the terminal portions (17,20) at one end of
said insulating array bus bar (5) being dis-
posed in electrical part-mounting potions
(9,10) of a connection box body (2) in which
electrical parts are mounted, respectively,
the terminal portions (18,19,22,23) at the
other end of said insulating array bus bar
(5) being disposed in a connector block (8),

said connector block (8) being mounted in said
connection box body (2) and wherein

projected portions (25) are formed on said
insulative resin portion and fix the plate-like
power supply bus bar (16) to said insulating
array bus bar (5), and
terminal portions (30,39,40) of said power
supply bus bar (6) are disposed in the elec-
trical part-mounting portions (9,10) of said
connection box body (2) and are connected
to the corresponding terminal portions
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(17,20) of said insulating array bus bar (5)
via the electrical parts (12,13).

2. An electric connection box according to claim 1,
wherein said insulative resin portion is molded.

3. An electric connection box according to claim 1,
wherein each of said projected portions has a small-
er-diameter distal end from a stepped portion there-
of, and said power supply bus bar (6) has engage-
ment holes in which said smaller-diameter distal end
portions are engaged, respectively.

4. An electric connection box according to claim 3,
wherein each of said insulating array bus bar (5) and
said power supply bus bar is disposed in a vertical
posture.

5. An electric connection box according to any one of
claims 3 to 4, further comprising:

a guide wall, formed within said connection box
body (2), inserted between said insulating array
bus bar (5) and said power supply bus bar (6).

6. An electric connection box according to any one of
claims 1 to 5, further comprising:

tabs for part-connecting or part-mounting
formed on and projecting from said insulating
array bus bar (5) in a direction of a wall thickness
of said insulating array bus bar (5).

7. An electric connection box according to any one of
claims 1 to 6, wherein said electrical parts (12,13)
are fuses and fusible links.

8. An electric connection box according to any one of
claims 1 to 7, wherein connectors of a wire harness
are connected to said connector block (8).

Patentansprüche

1. Elektrischer Verbindungskasten (1), umfassend:

eine Isolierbereichssammelschiene (5), bein-
haltend:

eine Mehrzahl von Sammelschienenkör-
pern (3), die mit einem isolierenden Harz-
abschnitt (4) auf geordnete bzw. arrangierte
Weise bedeckt sind, und
Anschlussabschnitte (17, 18, 19, 20, 21, 22,
23) der Mehrzahl von Sammelschienenkör-
pern (3), die sich von entgegengesetzten
bzw. gegenüberliegenden Enden des iso-
lierenden Harzabschnittes aus erstrecken,

eine plattenartige Versorgungssammel-
schiene (6), die in entgegengesetzter bzw.
gegenüberliegender Beziehung zu der Iso-
lierbereichssammelschiene (5) angeordnet
ist,

wobei

die Anschlussabschnitte (17, 20) an einem
Ende der Isolierbereichssammelschiene
(5) in Elektrobauteilmontierabschnitten (9,
10) eines Verbindungskastenkörpers (2), in
dem jeweils Elektrobauteile montiert sind,
angeordnet sind,
die Anschlussabschnitte (18, 19, 22, 23) an
dem anderen Ende der Isolierbereichssam-
melschiene (5) in einem Verbinderblock (8)
angeordnet sind,

der Verbinderblock (8) an dem Verbindungska-
stenkörper (2) montiert ist, und wobei

vorstehende Abschnitte (25) an den isolie-
renden Harzabschnitten ausgebildet sind
und die plattenartige Energieversorgungs-
sammelschiene (16) an der Isolierbereichs-
sammelschiene (5) fixieren, und
Anschlussabschnitte (30, 39, 40) der Ener-
gieversorgungssammelschiene (6) in den
Elektrobauteilmontierabschnitten (9, 10)
des Verbindungskastenkörpers (2) ange-
ordnet und mit den entsprechenden An-
schlussabschnitten (17, 20) der Isolierbe-
reichssammelschiene (5) über die Elektro-
bauteile (12, 13) verbunden sind.

2. Elektrischer Verbindungskasten nach Anspruch 1,
wobei der isolierende Harzabschnitt geformt ist.

3. Elektrischer Verbindungskasten nach Anspruch 1,
wobei jeder der vorstehenden Abschnitte ein dista-
les Ende kleineren Durchmessers von einem gestuf-
ten Abschnitt hiervon aus aufweist und die Energie-
versorgungssammelschiene (6) Eingriffslöcher auf-
weist, in die die distalen Endabschnitte kleineren
Durchmessers jeweils eingreifen.

4. Elektrischer Verbindungskasten nach Anspruch 3,
wobei jede von der Isolierbereichssammelschiene
(5) und der Energieversorgungssammelschiene in
einer vertikalen Stellung angeordnet ist.

5. Elektrischer Verbindungskasten nach einem der An-
sprüche 3 bis 4, des Weiteren umfassend:

eine Führungswand, die innerhalb des Verbin-
dungskastenkörpers (2) ausgebildet und zwi-
schen der Isolierbereichssammelschiene (5)
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und der Energieversorgungssammelschiene (6)
eingeführt ist.

6. Elektrischer Verbindungskasten nach einem der An-
sprüche 1 bis 5, des Weiteren umfassend:

Fortsätze zum Bauteilverbinden oder Bauteil-
montieren, die an der Isolierbereichssammel-
schiene (5) ausgebildet und von dieser in einer
Richtung einer Wanddicke der Isolierbereichs-
sammelschiene (5) vorstehen.

7. Elektrischer Verbindungskasten nach einem der An-
sprüche 1 bis 6, wobei die elektrischen Bauteile (12,
13) Schmelzsicherungen und schmelzbare Verbin-
dungsstücke sind.

8. Elektrischer Verbindungskasten nach einem der An-
sprüche 1 bis 7, wobei Verbinder eines Drahtbündels
bzw. Kabelbaumes mit dem Verbinderbock (8) ver-
bunden sind.

Revendications

1. Boîtier de connexion électrique (1) comprenant :

une barre omnibus de matrice isolante (5)
comprenant :

une pluralité de corps de barre omnibus (3)
recouverts avec une partie de résine isolan-
te (4) d’une manière agencée, et
des parties de borne (17, 18, 19, 20, 21, 22,
23) de ladite pluralité de corps de barre om-
nibus (3) faisant saillie des extrémités op-
posées de ladite partie de résine isolante,
une barre omnibus d’alimentation en forme
de plaque (6) disposée en relation opposée
à ladite barre omnibus de matrice isolante
(5),

dans lequel :

les parties de borne (17, 20) au niveau d’une
extrémité de ladite barre omnibus de matri-
ce isolante (5), étant disposées dans des
parties de montage de parties électriques
(9, 10) d’un corps de boîtier de connexion
(2) dans lequel les parties électriques sont
montées, respectivement,
les parties de borne (18, 19, 22, 23) au ni-
veau de l’autre extrémité de ladite barre om-
nibus de matrice isolante (5) étant dispo-
sées dans un bloc de connecteur (8),

ledit bloc de connecteur (8) étant monté dans
ledit corps de boîtier de connexion (2), et dans

lequel :

des parties en saillie (25) sont formées sur
ladite partie de résine isolante et fixent la
barre omnibus d’alimentation de courant en
forme de plaque (16) sur ladite barre omni-
bus de matrice isolante (5), et
des parties de borne (30, 39, 40) de ladite
barre omnibus d’alimentation de courant (6)
sont disposées dans les parties de montage
de parties électriques (9, 10) dudit corps de
boîtier de connexion (2) et sont raccordées
aux parties de borne correspondantes (17,
20) de ladite barre omnibus de matrice iso-
lante (5) via les parties électriques (12, 13).

2. Boîtier de connexion électrique selon la revendica-
tion 1, dans lequel ladite partie de résine isolante est
moulée.

3. Boîtier de connexion électrique selon la revendica-
tion 1, dans lequel chacune desdites parties en saillie
a une extrémité distale de plus petit diamètre par
rapport à sa partie étagée, et ladite barre omnibus
d’alimentation de courant (6) a des trous de mise en
prise dans lesquels les parties d’extrémité distale de
plus petit diamètre sont mises en prise, respective-
ment.

4. Boîtier de connexion électrique selon la revendica-
tion 3, dans lequel chacune parmi ladite barre om-
nibus de matrice isolante (5) et ladite barre omnibus
d’alimentation de courant est disposée dans une po-
sition verticale.

5. Boîtier de connexion électrique selon l’une quelcon-
que des revendications 3 à 4, comprenant en outre :

une paroi de guidage formée à l’intérieur dudit
corps de boîtier de connexion (2), insérée entre
ladite barre omnibus de matrice isolante (5) et
ladite barre omnibus d’alimentation de courant
(6).

6. Boîtier de connexion électrique selon l’une quelcon-
que des revendications 1 à 5, comprenant en outre :

des languettes pour raccorder des parties ou
monter des parties formées sur et faisant saillie
de ladite barre omnibus de matrice isolante (5)
dans une direction d’une épaisseur de paroi de
ladite barre omnibus de matrice isolante (5).

7. Boîtier de connexion électrique selon l’une quelcon-
que des revendications 1 à 6, dans lequel lesdites
parties électriques (12, 13) sont des fusibles et des
fils fusibles.
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8. Boîtier de connexion électrique selon l’une quelcon-
que des revendications 1 à 7, dans lequel des con-
necteurs d’un faisceau de fil sont raccordés audit
bloc de connecteur (8).
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