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(57) Abrégée/Abstract:

A circuit constituent 10 comprises a circuit board 11 on which a switching member 13 Is Implemented and a bus bar 12 wired along
the circuit board 11, and a case 20 Is provided with a frame 21 arranged on the circuit board 11 and fixed along its peripheral edge
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(57) Abrege(suite)/Abstract(continued):

and a cover 24 assembled to the frame 21 so as to cover the circuit board 11. A plurality of first terminal portions 14 constructed by
bending the ends of the bus bar 12 substantially in the L shape are arranged side by side along the frame 21, and a falling
restriction portion 36 provided at a front edge portion 24F of the cover 24 restricts falling deformation of the first terminal portion 14.
By locking displacement restricting portions 30, 37 provided at the outer edge portions of the frame 21 and the cover 24 with each
other, displacement of the cover 24 In the direction separated from the first terminal portion 14 with respect to the frame 21 Is
restricted, and falling deformation of the first terminal portion 14 can be surely prevented.
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ABSTRACT

A circuit constituent 10 comprises a circuilt board 11 on
which a switching member 13 1s i1mplemented and a bus bar 12
wired along the circuit board 11, and a case 20 is provided with
a frame 21 arranged on the circuit board 11 and fixed along 1its
peripheral edge and a cover 24 assembled to the frame 21 so as
to cover the circuit board 11. A plurality of first terminal
portions 14 constructed by bending the ends of the bus bar 12
substantially in the L shape are arranged side by side along the
frame 21, and a falling restriction portion 36 provided at a
front edge portion 24F of the cover 24 restricts falling
deformation of the first terminal portion 14. By locking
displacement restricting portions 30, 37 provided at the outer
edge portions of the frame 21 and the cover-24 with each other,
displacement of the cover 24 in the direction separated from the
first terminal portion 14 with respect to the frame 21 1s
restricted, and falling deformation of the first terminal

portion 14 can be surely prevented.
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DESCRIPTION

ELECTRIC CONNECTION BOX

Technical Field

[0001] The present invention relates to an electric connection

box.

Background Art

[0002] As an electric connection box mounted on an automobile,
there 1s a structure accommodating a circult constituent 1in a

case. The circuit constituent comprises a cilrcuilt board, a bus

bar wired along the back face of the circuit board and a
switching member such as a relay implemented on the front face
side of the circuit board, and a terminal portion 1s formed on
the bus bar by bending its end substantially 1n the L shape.
The case comprises a frame arranged on the circuit board and
fixed along its peripheral edge and a cover assembled on the
frame covering the circuilt board. The terminal portions of the

bus bar are bent substantially in the L shape and are

substantially arranged in one line with each other between the
frame and the cover and projected to the outside of the case.
[(0003] In this type of electric connection box, when the other
connector is to be fitted with the terminal portion from its tip
end side, there is a concern that the terminal portion might be

deformed so as to be inclined with respect to 1ts base end

portion as a fulcrum due to a pressing force caused by the
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fitting resistance. As a measure against it, a structure can be
considered i1ncluding a rib-shaped support portion formed at the
peripheral edge portion of the cover and the support portion
positioned towards the terminal portion to prevent inclined
deformation of the terminal portion.

[0004] One of the electric connection boxes is disclosed in

Patent Document 1.

[0005] Patent Document 1: Japanese Patent Laid-Open No. 2003-

164039

[0006] When the support portion, which is an inclination

preventing means of the terminal portion, 1s formed on the cover
as above, there is a concern that the cover might be displaced
by the pressing force from the terminal portion side and as a
result, becomes unable to regqulate the inclined deformation of
the terminal portion any more.

[0007] The present invention was made 1in view of the above
circumstances and has an object to prevent deformation of the

terminal portion of the bus bar.

Disclosure of the Invention

[0008] The present invention comprises a circuilt constituent

accommodated in a case, in which the circuilit constituent
comprises a circuit board on which a switching member 1is
implemented and a bus bar wired along the circuit board, the
case 1s provided with a frame substantially in the rectangular
frame state arranged on the circuit board and fixed along 1its

peripheral edge and a cover assembled to the frame so as to
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block an opening on the front surface side and covering the
circult board, at an end projecting from the outer
clrcumferential  edge of the circuit board in the bus bar, a
support portion in the bent shape substantially in the L shape
and rising from the bus bar to the front surface side at a right
angle with respect to the circult board and a terminal portion
constructed by a connection portion extending from a rising end
ot the support portion substantially at a right angle are
provided in plural side by side along the frame, and at an outer
edge portion of the cover, a falling restricting portion is
formed for restricting falling toward the circult board side and
deformation of the terminal portion by being brought 1into
contact with the support portion, wherein displacement
restricting portions capable of mutual locking are formed at
outer edge portions of the frame and the cover and displacement
of the falling restricting portion in the direction separated
from the support portion of the terminal portion 1s restricted
by locking between the displacement restricting portion on the
frame side and the displacement restricting portion on the cover
side.

[0009] According to the present i1nvention, since displacement
of the falling restricting portion in the direction separated
from the support portion of the terminal portion 1s restricted
by locking between the displacement restricting portions
provided at the outer edge portions of the frame and the cover,

deformation of the terminal portion toward the circuit board

side can be prevented by this falling restricting portion.
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_3a_
[000%a] The present invention further provides an electric
connection box, comprising:
a clrcult constituent accommodated 1n a case;
the circuit constituent comprising a circult board on
which a switching member 1s implemented and a bus bar wired

along the circult board;

the case having a substantially rectangular frame arranged

on the circuit board and fixed along a peripheral edge thereof

and a cover assembled to the frame so as to block an opening on

a front surface side and covering the circuit board;

a terminal portion positioned at an end of the bus bar
projecting from an outer circumferential edge of the circuit
board, the terminal portion generally having an L shape and
rising from the bus bar to the front surface side at a right
angle with respect to the circuit board, the terminal portion
including a support portion and a connection portion, the
support portion extending substantially perpendicular from the
bus bar and the connection portion extending substantially

perpendicular from the support portion, the support portion

peing provided 1n plural side by side along the frame; and
a falling restricting portion positioned at an outer edge

portion of the cover, the falling restricting portion

constructed to restrict falling of the terminal portion toward

a clrcult board side and constructed to restrict deformation of
the terminal portion by being brought into contact with the

sUupport portion,

wherein displacement restricting portions are positioned

at the outer edge portions of the frame and the cover; and

displacement of the falling restricting portion in the

direction separated from the support portion of the termina.
portion 1s restricted by interaction between the displacement
restricting portion on the frame side and the displacement

restricting portion on the cover side.
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_..3b.._
[0009Db] The present invention further provides an electric
connection box, comprising:
a circuilt constituent positioned 1n a case, the circuit

constituent including a circuit board;
a switching member connected to the circult board;
a bus bar connected to the circuit board;
a cover connected to a frame, the cover capable of

covering the circuit board;

a terminal portion positioned at an end of the bus bar,
the terminal portion generally having an L shape and including
a support portion and a connection portion, wherein the support
portion extends 1n a first direction away from the bus bar and
the connection portion extends in a second direction away from
the support portion, further wherein the support portion 1is
provided 1n plural;

a falling restricting portion positioned at an edge of the
cover, the falling restricting portion constructed to restrict

F

falling of the terminal portion toward a circuit board side and

constructed to restrict deformation of the terminal portion by
being brought i1nto contact with the support portion; and

displacement restricting portions positioned at the edge

of the frame and the cover; wherein displacement of the falling

restricting portion in the direction away from the support
portion of the terminal portion is restricted by interaction
between the displacement restricting portion on the frame and

the displacement restricting portion on the cover.

[0009¢] The present invention further provides an electric

connection box, comprising:

a circult constituent positioned 1n a case, the circuit
constituent including a circult board;
a switching member connected to the circuit board;

a bus bar connected to the circult board;
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_3C_

a cover connected to a frame, the cover capable of
covering the circuit board;

a terminal portion positioned at an end of the bus bar,
the terminal portion including a support portion and a
connection portion, wherein the support portion extends 1n a
first direction away from the bus bar and the connection
portion extends 1n a second direction parallel to the bus bar;

a falling restricting portion positioned at an edge of the
cover, the falling restricting portion constructed to restrict
falling of the terminal portion toward a circult board side and

constructed to restrict deformation of the terminal portion by

being brought into contact with the support portion; and
displacement restricting portions positioned at the edge

of the frame and the cover; wherein displacement of the falling

restricting portion in the direction away from the support

portion of the terminal portion 1s restricted by interaction

between the displacement restricting portion on the frame and

the displacement restricting portion on the cover.
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Brief Description of the Drawings

[0010] Figure 1 is a perspective view showing an assembled

state of an embodiment 1;

Figure 2 is a perspective view showing a disassembled

state;
Figure
Figure

1s removed;
Figure
Figure

Figure

5 1s

6 18

a

a

perspective view of a frame;

plan view showing a state where a fuse block

sectional view of a cover;

sectional view;

7 1s a partially enlarged sectional view showling a

lock structure between a lock projection of the frame and a lock

piece of the cover; and

Figure 8 1s a partially enlarged sectional view showling a

locking state between a displacement restricting portion of the

frame and the displacement restricting portion of the cover.

Description of Symbols

10 ... Circuilt constituent

11 ... Circult board

12 ... Bus bar

13 ... Switching member

14 ... First terminal portion (terminal portion)
14a ... Support portion

14b ... Connection portion

20 ... Case

21 ... FPrame
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...5_
24 ... Cover
24F ... Front edge portion (outer edge portion)
30 ... Displacement restricting portion
32 ... Lock projection (lock portion)
36 ... Falling restricting portion
37 ... Displacement restricting portion
38 ... Lock piece (lock portion)

Best Mode for Carrying Out the Invention

<Embodiment 1>

[0011] A first embodiment embodying the present invention will
be described below referring to Figures 1 to 8. An electric
connection box of this embodiment i1s mounted on an automobile
and 1nterposed between a battery (not shown) and electric
equipment such as a lamp and audio equipment (not shown) for
distributing/supplying power supplied from the battery to
electric equipment and for controlling switching of power supply

or the like. In the figure, the electric connection box 1s

depicted with the front surface side upward, but when 1t 1is
mounted on an automobile, the electric connection box is
accommodated 1n a relay box (not shown) with a fuse block 23
located on the upper side and housings 25, 26, 27, and 28 opened
downward, and the relay box 1s fixed to a car body (not shown).
[0012] The electric connection box comprises a circuit

constituent 10 and a case 20 accommodating the circuit

constituent 10.
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[0013] The circuit constituent 10 comprises a circuit
board 11, a plurality of bus bars 12 wired along the back
surface of the circuit board 11 (lower face in Figure 6) and
a switching member 13 such as a relay implemented on the
front surface side of the circuit board 11 (upper face side
in Figure 6). The bus bars 12 are bonded to the back face
of the circuit board 11, and a first terminal portion 14
formed at the end of the bus bar 12 and 1s projected from
the front end edge of the circuit board 11 and a second
terminal portion 15 similarly formed at the end of the bus
bar 12 is projected from the rear end edge of the circuit
board 11.

[0014] The first terminal portion 14 comprises a support
portion 1l4a rising to the front surface side (upward)
substantially at a right angle with respect to the circuit board
11 and a connection portion 14b extending from a rising end of
the support portion 14a to the front (opposite to the circuit
board 11) substantially at a right angle (substantially in
parallel with the circuit board 11) and forms substantially the
L. shape when seen from the side. On the other hand, the second
terminal portion 15 1s also bent substantially in the L shape
when seen from the side as with the first terminal portion 14.
[0015] The case 20 is configured by comprising a frame 21
substantially in the rectangular frame state made of an
insulating material such as a synthetic resin, a metal radiator
plate 22 fixed to the frame 21 so as to block an opening on the

back side, a fuse block 23 made of a synthetic resin and
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assembled to the frame 21 from its front end edge side, a cover
24 made of a synthetic resin and assembled to the frame 21 so as
to block the opening on the front surface side (side opposite to
the radiator plate 22), a first housing 25 made of a synthetic
resin and assembled to the fuse block 23, and a second to a
fourth housings 26, 27, 28 made of a synthetic resin and
assembled at a rear edge portion of the frame 21. The radiator
plate 22 1s substantially in the similar shape to the circuit
board 11, and the back face of the bus bar 12 1s bonded to the
surface of the radiator plate 22 by an adhesive (not shown).
[0016] The frame 21 is arranged so as to continuously surround
the circuit constituent 10 over the entire periphery along the
peripheral edge of the circuit board 11 and fixed to the surface
of the radiator plate 22 by an adhesive (not shown). The above-
mentioned plurality of first terminal portions 14 are arranged
side by side laterally along a front edge portion 29 of the
frame 21. The arrangement area of the first terminal portions
14 1s an area in the front edge portion 29 of the frame 21
excluding the center part in the length direction, and at this
front edge portion 29 of the frame 21, a plate-state
displacement restricting portion 30 1s formed rising to the
front surface side substantially at a right angle with respect
to the circuit board 11. The plate face of the displacement
restricting portion 30 is parallel with the length direction of
the front edge portion 29 of the frame 21 and the length
direction of the support portion 1l4a of the first terminal

portion 14. On the front face of the displacement restricting
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portion 30 (face to be the outside of the frame 21), a rib
31 extending in parallel with the rising direction of the
displacement restricting portion 30 along 1its right-and-
left both side edges and a lock projection 32
(corresponding to the lock portion) projecting to the front
from the intermediate position of both the ribs 31 are
formed.

[0017] The fuse block 23 comprises a laterally long body
portion 23a arranged along the front edge portion 29 of the
frame 21 and a pair of arm portions 23b extending 1in a
cantilever state from right-and-left both ends of the body
portion 23a to the rear. In the body portion 23a, the
connection portion 14b of the first terminal portion 14,
substantially the front half region of a terminal fixture 33 and
5 fuse (not shown) for connecting the first terminal portion 14
and the terminal fixture 33 are accommodated.

[0018] The first housing 25 is assembled to the fuse block 23
from behind, and substantially the rear half region of the
terminal fixture 33 is stored in the first housing 25. A
fitting cylinder portion of the first housing 25 is opened
rearward. The second to the fourth housings 26, 27, 28 have
fitting cylinder portions opened rearward and fixed to the
surface (front) of the rear edge portion of the frame 21 by a
screw. To the fitting cylinder portions of the first to the

fourth housings 25, 26, 27, 28, harness-slde CONNectors (not

shown) are fitted.
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[0019] The cover 24 is generally similar in the shape to the
circuit board 11 and slightly larger than the circuit board 11.
The cover 24 is assembled to the frame 21 from the front surface
side, and it is locked in the assembled state by locking
deflection locking pieces 34 at right-and-left edge portions of
the cover 24 by lock projections 35 at right-and-left both side
edges of the frame 21. In the state where the cover 24 is
assembled, the circuit board 11 and the switching member 13
stored in the frame 21 are covered by the cover 24.

[0020] At the cover 24, a plurality of falling restricting
portions 36 are formed in parallel along a front edge portion
24F of the cover 24 (corresponding to the outer edge portion of
the cover) and corresponding to the plurality of first terminal
portions 14. The falling restricting portion 36 is in the flat
plate state perpendicular to the arrangement direction of the
first terminal portions 14, and the front edge portion is
brought into contact with the rear face of the support portion
14a of the first terminal portion 14 (the face opposite to the
projecting direction of the connection portion 14b) from behind.
Therefore, even if a rearward pressing force acts on the
connection portion 14b of the first terminal portion 14 from
another member (a terminal of the harness-side connector, for
example), the support portion 1l4a of the first terminal portion
14 is supported from behind by the falling restricting portion

36 and it is not deformed to fall rearward (the side opposite tO

the connection portion 14Db).
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[0021] Moreover, at the center position in the width
direction of the front edge portion 24F of the cover 24
(corresponding to the outer edge portion of the cover), a
displacement restricting portion 37 1is formed as means to
improve reliability of the falling restricting function of the
first terminal portion 14. The displacement restricting
portion 37 comprises a right and left pair of support wall
portions 37a projecting forward in the plate state, a locking
wall portion 37b connecting front end edges (projecting end
edges) of the support wall portions 37a to each other, and a
reinforcing plate 37¢ in parallel with the circuit board 11
and connecting the upper end edges of the pair of support wall
portions 37a and the upper end edge of the locking wall
portion 37b, and it is formed in the bent shape substantially
in the box state opened downward and rearward (inside of the
cover 24) as a whole. The pair of support wall portions 37a
are extended rearward from the both side edges of the locking
wall portion 37b substantially at a right angle. At the
center part in the width direction of the locking wall portion
37b, a lock piece 38 capable of elastic deflection
(corresponding to the lock portion) is formed, and a
projection-state lock claw 38a is formed on the rear face of
the lock piece 38 (inner face).

[0022]  When the cover 24 is assembled to the frame 21, as
shown in Figure 7, the lock claw 38a of the lock piece 38 1S
locked by the lock projection 32, and displacement tO the front

surface side (side separated from the circuit board 11) of the
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cover 24 1s restricted with respect to the frame 21 and thus,
locked in the assembled state. As shown 1n Figure 8, since an
area above the lock piece 38 1in the lockiﬁg wall portion 37b of
the cover 24 1i1s locked from the front (the right side 1in Figure
8) against the upper end of the right and left pair of ribs 31
of the frame 21, and relatively rearward (that is, 1n the
direction separated from the first terminal portion 14)
displacement of the front edge portion 24F of the cover 24 1is
restricted with respect to the front edge portion 29 of the
frame 21. In other words, rearward separation of the falling
restricting portion 36 with respect to the support portion 14a

is prevented. By this, the falling restricting portion 36 of

the cover 24 can restrict falling deformation of the first

terminal portion 14 toward the circuit board 11 side.

[0023] Also, since the displacement restricting portion 37 on
the cover 24 side is in the bent shape substantially 1n the box
state, strength of the displacement restricting portion 37 1s
higher than a single-plate displacement restricting portion so
that displacement of the cover 24 with respect to the frame 21

can be restricted more reliably.
[0024] Also, since the lock piece 38 and the lock projection

32 for locking the cover 24 and the frame 21 in the assembled
state are provided at the displacement restricting portions 30,
37, arrangement space exclusively for a locking portion 1s not
needed at a position other than the displacement restricting

portions 30, 37, and the saving of space 1s realilzed.

<Another embodiment>
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[0025] The present invention is not limited to the above
embodiment described based on the description and the attached
drawings but the following embodiments, for example, are also
included in the technical scope of the present invention.

[0026] (1) The falling restricting portion is individually
provided at each terminal portion in the above embodiment, but
according to the present invention, the falling restricting
portion may be in the form continuing in the arrangement
direction of the terminal portions;

[0027] (2) The displacement restricting portion is in the bent
shape substantially in the box state in the above embodiment,
but according to the present invention, the displacement
restricting portion may be a single-plate state; and

[0028] (3) The locking portion is provided at the displacement
restricting portion in the above embodiment, but according to
the present invention, the locking portion may be provided at a

position different from the displacement restricting portion.
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CLAIMS

1. An electric connection box, comprising:

a cilrcult constituent accommodated 1in a case;

the circuit constituent comprising a circult board on
which a switching member is implemented and a bus bar wired
along the circult board;

the case having a substantially rectangular frame
arranged on the circult board and fixed along a peripheral

edge thereof and a cover assembled to the frame so as to

block an opening on a front surface side and covering the
clircult board;

a terminal portion positioned at an end of the bus bar
projecting from an outer circumferential edge of the circuit
board, the terminal portion generally having an L shape and
rising from the bus bar to the front surface side at a right
angle with respect to the circuit board, the terminal portion
lncluding a support portion and a connection portion, the
support portion extending substantially perpendicular from
the bus bar and the connection portion extending
substantially perpendicular from the support portion, the
support portion being provided 1n plural side by side along

the frame; and

a falling restricting portion positioned at an outer

edge portion of the cover, the falling restrictling portion
constructed to restrict falling of the terminal portion

toward a cilrcult board side and constructed to restrict

deformation of the terminal portion by being brought into

contact with the support portion,

wherelin displacement restricting portions are poslitioned

pr—

at the outer edge portions of the frame and the cover; and

displacement of the falling restricting portion in the
direction separated from the support portion of the terminal
portion 1is restricted by interaction between the displacement
restricting portion on the frame side and the dilsplacement

restricting portion on the cover side.
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2. The electric connection box according to claim 1,
wherein the displacement restricting portion on the cover

silde 1s 1n a bent shape substantially in a box state.

3. The electric connection box according to claim 1,
wherein at the displacement restriction portion on the frame
side and the displacement restricting portion on the cover
side, lockling portions capable of locking the cover and the

frame 1n the assembled state by mutual locking are provided.

4, An electric connection box, comprising:

a clrcult constituent positioned in a case, the
circult constituent including a circult board;

a switching member connected to the circuit board;

a bus bar connected to the circuit board;

a cover connected to a frame, the cover capable of
covering the circuilt board;

a terminal portion positioned at an end of the bus bar,
the terminal portion generally having an L shape and
including a support portion and a connection portion, wherein
the support portion extends in a first direction away from

the bus bar and the connection portion extends in a second

direction away from the support portion, further wherein the
support portion is provided in plural;
a falling restricting portion positioned at an edge of

the cover, the falling restricting portion constructed to

restrict falling of the terminal portion toward a cilrcuit

pr—

board side and constructed to restrict deformation of the

terminal portion by being brought into contact with the
support portion; and
displacement restricting portions positioned at the edge

of the frame and the cover; wherein displacement of the

falling restricting portion in the direction away from the
support portion of the terminal portion 1is restricted by

interaction between the displacement restricting portion on
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the frame and the dilsplacement restricting portion on the

cover.

5. The electric connection box according to claim 4,
wherelin the displacement restricting portion on the cover

side 1s 1n a bent shape substantially in a box state.

0. The electric connection box according to claim 4,
whereln at the displacement restriction portion on the frame
side and the displacement restricting portion on the cover
side, locking portions capable of locking the cover and the

frame 1n the assembled state by mutual locking are provided.

7. An electric connection box, comprising:

a circult constituent positioned in a case, the
circult constituent including a circuit board;

a swlitching member connected to the circuit board;

a bus bar connected to the circuit board;

a cover connected to a frame, the cover capable of
covering the circuit board;

a terminal portion positioned at an end of the bus bar,
CLhe terminal portion including a support portion and a
connection portion, wherein the support portion extends in a
first direction away from the bus bar and the connection
portion extends in a second direction parallel to the bus
bar;

a falling restricting portion positioned at an edge of

the cover, the falling restricting portion constructed to

restrict falling of the terminal portion toward a circuit
board side and constructed to restrict deformation of the
terminal portion by being brought into contact with the
support portion; and

displacement restricting portions positioned at the edge

of the frame and the cover; wherein displacement of the

falling restricting portion in the direction away from the

support portion of the terminal portion is restricted by
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interaction between the displacement restrictlng portion on
the frame and the displacement restrlcting portion on the

covekl,

3 . The electric connection box according to claim 7,
wherein the displacement restricting portion on the cover

side 1s 1n a bent shape substantially 1in a box state.

9. The electric connection box according to claim 8,
wherelin at the displacement restriction portion on the frame
side and the displacement restricting portion on the cover

P

side, locking portions capable of locking the cover and the

frame 1n the assembled state by mutual locking are provided.

10. The electric connection box according to claim 7,

whereln the support portion 1s provilided 1n plural.

11. The electric connection box according to claim 8,
wherein the support portion 1s substantially perpendicular to

the bus bar and the connection portion.

12. The electric connection box according to claim 8§,

wherein the terminal portion is generally L shaped.

13. The electric connection box according to claim 8,

wherein the terminal portion 1s positioned at an outer

clircumferential edge of the circuit board.
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