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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a coil assembly
and a brake control device.

BACKGROUND ART

[0002] Conventionally, brake systems for vehicles

such as two-wheel vehicles and four-wheel vehicles have
been known to include a brake control device that con-
trols the brake hydraulic pressure acting on a wheel
brake. The brake control device includes a base body
with brake fluid paths formed therein, solenoid valves
attached to one surface of the base body, coil assemblies
each surrounding the solenoid valves, a housing that
covers the solenoid valves and the coil assemblies,
and a control board functioning as an electrical compo-
nent installed in the housing.

[0003] Insuchabrake control device, the control board
controls the energization to the coil assemblies to open
and close the solenoid valves, and thereby changes the
brake hydraulic pressure in the brake fluid paths to con-
trol the braking force applied to the wheel brake.
[0004] The coil assembly includes a yoke, a bobbin
disposed in the yoke, and a coil wound around the
bobbin.

[0005] As for connection terminals connected to the
coil, press-fit terminals have been known as described in
Patent Literature 1, for example. The press-fit terminals
are press-mounted into mounting holes of the control
board, thereby electrically connecting the coil assembly
to the control board. Further, the coil assembly is at-
tached around the solenoid valve in such a way that
the solenoid valve is inserted through a center hole of
the bobbin, and the coil is energized from the control
board, thereby opening and closing the solenoid valve.
[0006] Patent Literature 2 discloses a coil assembly
comprising: a bobbin comprising a cylindrical portion and
a flange portion formed at an axial end of the cylindrical
portion, the flange portion having a yoke housing portion
formed therein; a coil including a winding around the
bobbin; a yoke attached to the bobbin, wherein an end
portion of the yoke is housed in the yoke housing portion;
and a connection terminal electrically connected to the
winding.

CITATION LIST

Patent Literature

[0007]
Patent Literature 1: Japanese Patent Application
Publication No. 2010-234826

Patent Literature 2: European Patent Application
Publication No. 1235234 A1
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SUMMARY OF INVENTION
Technical Problem

[0008] In the above-mentioned conventional coil as-
sembly, each press-fit terminal has a plurality of bent
portions and extends toward the control board. When
the press-fitterminal is press-fitted into the mounting hole
formed in the control board, a tool provided at an equip-
ment side is placed on a lower side of the bent portions
and is pressed in such a way that the press-fit terminals
are pressed toward the control board side. Therefore, a
space for placing the tool needs to be formed on a lateral
side of the coil assembly.

[0009] The presentinvention provides a coil assembly
and a brake control device that solve the above-men-
tioned problem, is capable of being assembled to an
electrical component without using a tool for assembly,
and is capable of enhancing the downsizing and the
flexibility of layout by eliminating a space for placing
the tool.

Solution to Problem

[0010] To solve the above problems, in an aspect of the
present invention there is provided a coil assembly com-
prising: a bobbin comprising a cylindrical portion and a
flange portion formed at an axial end of the cylindrical
portion, the flange portion having a yoke housing portion
formed therein; a coil including a winding around the
bobbin; a yoke attached to the bobbin wherein an end
portion of the yoke is housed in the yoke housing portion;
and a connection terminal electrically connected to the
winding, wherein the connection terminal is a press-fit
terminal that includes a terminal portion, extending per-
pendicularly outward from the flange portion of the bob-
binin an axial direction of the bobbin; and wherein the end
portion of the yoke, housed in the yoke housing portion, is
arranged with the flange portion between the terminal
portion and the end portion of the yoke in an axial direc-
tion of the terminal portion, such thatthe end portion of the
yoke supports the press-fit terminal via the flange portion
in said axial direction of the terminal portion.

[0011] According tothe structure of the coilassemblyin
the present invention, the press-fit terminal is supported
by the yoke located on a side of the bobbin thatis opposite
to the terminal portion in the axial direction of the terminal
portion. Thus, the yoke can receive a load applied in the
axial direction when the terminal portion is press-fitted
into the mounting hole of the control board. This enables
the coil assembly to be electrically connected to the
control board without using a tool for assembly or the
like. Therefore, itis possible to eliminate a tool space that
has been necessary for the connection operation and to
enhance the downsizing and the flexibility of layout ac-
cordingly.

[0012] The bobbin of the above-mentioned coil assem-
bly may preferably be formed of a resin and thus serving
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as an insulator. According to this structure, the yoke
supports the press-fit terminal via the resin portion of
the bobbin, so that it is possible to suitably insulate the
yoke from the press-fit terminal.

[0013] Inanother aspect of the presentinvention there
is provided a brake control device that includes the coil
assembly according to the aspect mentioned above, the
brake control device comprising: a base body in which a
fluid path is formed; a solenoid valve which is attached to
one surface of the base body and on which the coil
assembly is mounted around; a housing fixed to the
one surface of the base body, the housing covering the
solenoid valve and the coil assembly; and a control board
housed in the housing, the control board being config-
ured to control the energization of the coil assembly to
control an operation of the solenoid valve, wherein the
terminal portion is press-fitted into a mounting hole
formed in the control board.

[0014] According to the structure of the brake control
device of the present invention, when fixing the housing
to the one surface of the base body, itis possible to press-
fit the press-fit terminals by sandwiching the coil assem-
bly with the base body and the control board in the axial
direction of the bobbin. In other words, the press-fit
terminal is supported by the yoke located on a side of
the bobbin that is opposite to the terminal portion in the
axial direction of the terminal portion. Moreover, the yoke
is supported by the base body located spaced apart from
the terminal portion in the axial direction thereof than the
side of the bobbin. This enables the base body to receive
the load applied when the terminal portion of the press-fit
terminal is press-fitted into the mounting hole of the
control board. This enables the coil assembly to be
electrically connected to the control board without using
a tool for assembly or the like. Therefore, the brake
control device having an excellent assembling property
can be obtained.

Advantageous Effects of Invention

[0015] The coil assembly and the brake control device
ofthe presentinvention can be assembled to an electrical
component without using a tool for assembly. Further,
with the structure of the coil assembly and the brake
control device of the present invention, it is possible to
eliminate a space for disposing a tool and enhance the
downsizing and the flexibility of layout.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG. 1 is a side cross-sectional view illustrating a
brake control device that includes a coil assembly
according to an embodiment.

FIGS. 2A and 2B are views illustrating the coil as-
sembly of the embodiment, wherein: FIG. 2A is a
perspective view of the coil assembly seen from a
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side thereof on which a yoke is disposed; and FIG.
2B is an enlarged perspective view illustrating a
press-fit terminal portion.

FIGS. 3Ato 3E are views illustrating the coil assem-
bly of the embodiment, wherein: FIG. 3Ais a plan
view; FIG. 3B is a rear view; FIG. 3C is a right-side
view; FIG. 3D is a vertical cross-sectional view; and
FIG. 3E is a bottom view.

FIGS.4Ato4E are viewsiillustrating a bobbin thatis a
constituent element of the coil assembly of the em-
bodiment, wherein: FIG. 4Ais a plan view; FIG. 4B is
arear view; FIG. 4C is aright-side view; FIG. 4D is a
vertical cross-sectional view; and FIG. 4E is a bottom
view.

FIGS. 5A to 5E are views illustrating a yoke that is a
constituent element of the coil assembly of the em-
bodiment, wherein: FIG. 5Ais a plan view; FIG. 5B is
arearview; FIG. 5C is a right-side view; FIG. 5D is a
vertical cross-sectional view; and FIG. 5E is a bottom
view.

FIGS. 6A to 6D are views illustrating a press-fit
terminal that is a constituent element of the coil
assembly of the embodiment, wherein: FIG. 6A is
a front surface view; FIG. 6B is a left side view; FIG.
6C is a rear view; and FIG. 6D is an enlarged rear
view of substantial parts.

FIG. 7 is a layout view related to the punching of
press-fit terminals that are constituent elements of
the coil assembly of the embodiment.

FIGS. 8A and 8B are views illustrating an assembly
procedure of the coil assembly of the embodiment,
wherein: FIG. 8A is a perspective view of the bobbin;
and FIG. 8B is a perspective view illustrating how a
yoke is assembled to the bobbin around which the
coil is wound.

FIG. 9 is an explanatory diagram illustrating a situa-
tion how the press-fit terminal is press-fitted into the
control board.

DESCRIPTION OF EMBODIMENT

[0017] Hereinafter, an embodiment of the present in-
vention will be described in detail with reference to the
accompanying drawings as appropriate. In the following
description, when front, rear, left, right, upper, and lower
sides of a coil assembly are referred to, directions illu-
strated in FIG. 2A are used as references. It should be
noted that the description is not intended to limit the
direction in which the coil assembly is assembled into
a brake control device.

[0018] The embodimentis described with exemplifying
a case where the coil assembly in the presentinvention is
applied to the brake control device.

[0019] Firstly, the brake control device will be de-
scribed.

[Configuration of Brake Control Device] A brake control
device U includes a base body 100 to which a pressure
sensor, solenoid valves V1 and V2, a motor M, a reci-
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procation pump P, and the like are assembled, as illu-
strated in FIG. 1. Moreover, the brake control device U
includes an electronic control unit 200 including a control
board 201 serving as an electrical component that de-
tects the motion of a vehicle body, controls opening and
closing of the solenoid valves V1 and V2, and controls
operations of the motor M.

[0020] A not-shown brake fluid path (oil path) is formed
in the base body 100. The brake control device U is
configured such that the control board 201 causes the
solenoid valves V1 and V2 and the motor M to operate on
the basis of the motion of the vehicle body, thereby
causing the brake hydraulic pressure in the brake fluid
path to change.

(Configuration of Base Body)

[0021] The base body 100 is a metal component
formed in a substantially rectangular parallelepiped,
and the brake fluid path (oil path) is formed therein.
[0022] Of the surfaces of the base body 100, a surface
101 on a front side, referred to as one surface, has a
plurality of bottomed attaching holes 110 and the like
formed therein in which the solenoid valves V1 and V2
and a pressure sensor (notillustrated) are mounted. Note
that, the number of the solenoid valves V1 and V2 and the
pressure sensors to be used differs between cases
where the vehicle is a four-wheel vehicle and cases
where the vehicle is a two-wheel vehicle, and the number
differs depending on the difference in the function of the
brake control device, for example. Coil assemblies 1 are
respectively mounted on the solenoid valves V1 and V2
of the embodiment. The solenoid valve V1 is, for exam-
ple, a normally open solenoid valve. The solenoid valve
V2is, for example, a normally closed solenoid valve. The
coil assemblies 1 are electrically connected to the control
board 201 using press-fit terminals 10, respectively, as
described later.

[0023] The base body 100 has an outlet port 111 or the
like formed on a side of an upper surface 103 of the base
body 100, to which outlet port 111 a piping leading to a
wheel brake (not illustrated) is connected.

[0024] Moreover, base body 100 has areservoirhole or
the like formed on a side of a lower surface of the base
body 100, to which reservoir hole a reservoir component
(not illustrated) constituting a reservoir is assembled.
[0025] Moreover, base body 100 has a pump hole 112
or the like formed on a side of a side surface 104 of the
base body 100, to which pump hole 112 the reciprocation
pump P is attached.

[0026] Notethat, the holes formedinthe base body 100
are communicated with one another directly or via a not-
illustrated brake fluid path formed in the base body 100.

(Configuration of Motor)

[0027] The motor Mis an electrical component serving
as a driving power source of the reciprocation pump P.
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The motor M is integrally fixed to a surface 102 on a rear
side of the base body 100, referred to as other side of the
base body 100. The motor M drives the reciprocation
pump P.

[0028] A motorbus bar M1 for supplying electric power
to a not-shown rotor is connected to the motor M. The
motor bus bar M1 is inserted through a terminal hole (not
shown) of the base body 100 and is electrically connected
to the control board 201.

(Configuration of Electronic Control Unit)

[0029] AsillustratedinFIG. 1, the electronic control unit
200 includes: the control board 201; a housing 202 that
houses the control board 201, the solenoid valves V1 and
V2 that protrude from the base body 100, the pressure
sensor and the like; and a cover 203 that closes an
opening of the housing 202.

[0030] The control board 201 is a substantially rectan-
gular substrate main body on which an electric circuit is
printed and to which electronic components such as
semiconductor chip are attached. The control board
201 controls, by computer programs stored in advance,
energization of the coil assembly 1 (see FIG. 2) and the
motor M on the basis of information obtained from various
kinds of sensors such as a pressure sensor, an angular
velocity sensor and an acceleration sensor, which are not
illustrated, in order to control opening and closing opera-
tions of the solenoid valves V1 and V2 and driving of the
motor M.

[0031] AsillustratedinFIG.1,the housing202isaresin
box body that is integrally fixed to the surface 101 on the
front side of the base body 100 in such a way as to cover
the solenoid valves V1 and V2 protruding from the sur-
face 101 of the base body 100 on the front side thereof
and the pressure sensor or the like.

[0032] The housing 202 is open-sided on the side
opposite to the base body 100 and is open-sided on
the side of the base body 100. The solenoid valves V1
and V2, the coil assembly 1, the pressure sensor, and the
like are housed in an inner space of the housing 202.
[0033] The cover 203 is a lid which is made of a resin
and which seals the opening of the housing 202 on the
side thereof opposite to the base body 100. The cover
203 is fixed to an end face of the housing 202 by means of
welding, bonding, screw-fastening, or the like.

[Configuration of Coil Assembly]

[0034] Asillustratedin FIG.2A and FIGS. 3A to 3E, the
coil assembly 1 includes a bobbin 2, a coil 50 constituted
by a winding 51 wound around the bobbin 2, a yoke 3
attached to the bobbin 2, and press-fit terminals 10
electrically connected to the winding 51 (coil 50) and
serving as connection terminals. The coil assembly 1
is an electrical component to be housed in the housing
202 in a state of surrounding the solenoid valve V1 or V2
as shown in FIG. 1. The coil assemblies 1 are electro-
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magnetic coils that respectively generate a magneticfield
around the solenoid valves V1 and V2 by the respective
coils 50 being energized from the control board 201 via
the press-fit terminals 10.

(Configuration of Bobbin)

[0035] Asillustrated in the views in FIGS. 4Ato 4E, the
bobbin 2 is a resin component (insulating component)
with a cylindrical portion 21 having upper and lower end
portions on which flange portions 22 and 23 are respec-
tively formed. As illustrated in FIG. 4D, the cylindrical
portion 21 has a circular insertion hole 21a centrally
penetrating therethrough as a bobbin-side insertion hole.
As illustrated in FIGS. 4A and 4D, the insertion hole 21a
communicates with the later-described upper yoke hous-
ing portion 22¢ formed in the upper flange portion 22 and
with a hole 22a of the flange portion 22. As illustrated in
FIGS. 4D and 4E, the insertion hole 21a also commu-
nicates with a lower yoke housing portion 23a formed in
the lower flange portion 23. The insertion hole 21a has an
inside diameter D1. As illustrated in FIGS. 4A and 4E,
each of the flange portions 22 and 23 has a front portion
that is formed in a semi-circular shape in plan view
corresponding to the shape of the winding of the coil
50, and has a rear portion that is formed in a substantially
rectangular shape in plan view corresponding to the
shape of the yoke.

[0036] The hole 22a of the flange portion 22 has an
inside diameter larger than the inside diameter D1 of the
insertion hole 21a.

[0037] Asillustratedin FIGS.4Bto4D, the upperflange
portion 22 is formed with a larger thickness in an up-and-
down direction than the lower flange portion 23. As illu-
strated in FIG. 4D, formed on an inner side of the upper
flange portion 22 is the upper yoke housing portion 22c,
which can house the later-described upper portion 31 of
the yoke 3. The upper yoke housing portion 22¢ has
openings respectively on the rear surface and the front
surface of the upper flange portion 22. The upper portion
31 of the yoke 3 is housed in the upper yoke housing
portion 22c¢ from the rear surface side of the upper flange
portion 22 (see FIG. 8B).

[0038] The upper yoke housing portion 22c includes a
predetermined clearance with respect to the housed
upper portion 31 of the yoke 3 in a direction orthogonal
to an axial direction of the bobbin 2 (in the horizontal
direction). This allows the upper portion 31 of the yoke 3
to move in the horizontal direction by the clearance
provided, in the upper yoke housing portion 22c.
[0039] Note that, the flange portion 22 covers the sub-
stantially entire upper portion 31 of the yoke 3, and thus
has an excellent insulation property.

[0040] As illustrated in FIGS. 4A and 4B, the upper
flange portion 22 has a rear edge portion on which two
protrusions 22e, 22e are formed spaced apart from each
other in the left-right direction with a predetermined dis-
tance therebetween. Each protrusion 22e is a plate-like
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portion that protrudes rearward from the rear edge por-
tion of the upper flange portion 22 and is formed in a
rectangular shape in plan view.

[0041] The upper flange portion 22 has left and right
rear portions with terminal support portions 22b, 22b
formed thereon that respectively support base portions
11, 11 of the two press-fit terminals 10, 10. The press-fit
terminals 10, 10 are partially embedded in the terminal
support portions 22b, 22b by insert-molding, respectively
(see FIG. 2A). In other words, the terminal support por-
tions 22b, 22b (upper flange portion 22) function as an
insulator of the press-fit terminals 10, 10.

[0042] Asillustratedin FIG. 3D, the upper portion 31 of
the yoke 3, housed in the upper yoke housing portion 22c,
is located below the terminal support portions 22b, 22b. In
other words, the two press-fit terminals 10, 10 are sup-
ported by the upper portion 31 of the yoke 3 via the
terminal support portions 22b, 22b. The terminal support
portions 22b, 22b cover portions of the upper portion 31 of
the yoke 3 that respectively support the press-fit term-
inals 10, 10. This provides insulation between the press-
fit terminals 10, 10 and the yoke 3.

[0043] As illustrated in FIGS. 4B, 4D, and 4E, formed
on an inner side of the lower flange portion 23 is the lower
yoke housing portion 23a, which can house a lower
portion 32 (see FIG. 3D) of the yoke 3. The lower yoke
housing portion 23a has openings respectively on the
rear surface and the lower surface of the lower flange
portion 23. In other words, the lower portion 32 of the yoke
3 is exposed from the lower surface of the coil assembly 1
(see FIG. 3E). The lower portion 32 of the yoke 3 is
housed in the lower yoke housing portion 23a from the
rear surface side of the lower flange portion 23 (see FIG.
8B).

[0044] Asillustratedin FIG. 4E, the lower yoke housing
portion 23a has an inner face on which convex portions
23b, 23b having a curved shape and protruding inward
are formed opposite to each other on left and right sides
(see FIG. 4D). The lower yoke housing portion 23a
includes, like the above-described upper yoke housing
portion 22c, a predetermined clearance with respect to
the housed lower portion 32 of the yoke 3 in a direction
orthogonal to the axial direction of the bobbin 2 (in the
horizontal direction). This allows the lower portion 32 of
the yoke 3 to move in the horizontal direction by the
clearance in the lower yoke housing portion 23a.
[0045] The lower flange portion 23 has quadrangular
column-shaped protrusions 25, 25 formed on left and
right-side surfaces of the lower flange portion 23 on arear
side thereof. The protrusions 25, 25 each serve as a
bonding surface for fixing to the base body 100 by an
adhesive and serve as a positioning portion for assem-
bling the coil assembly 1 to the brake control device U.
Specifically, the protrusions 25, 25 can each be locked
with a not-shown positioning member (rib, protrusion, or
the like) provided on the front surface 101 (surface on
which the solenoid valves V1 and V2 are mounted) of the
base body 100, for example. By this locking, the coil
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assembly 1 mounted on the solenoid valve V1 or V2 is
positioned so as to be unable to turn around an axis of the
bobbin 2. Moreover, the protrusions 25, 25 can be locked
with a not-shown wall portion provided on the inner side of
the housing 202, for example. This wall portion is ar-
ranged around the coil assembly 1 and has grooves with
which the protrusions 25, 25 are locked by press-inser-
tion or the like.

[0046] The bobbin 2 described above is produced by
injection-molding or the like. When the bobbin 2 is injec-
tion-molded, the press-fit terminals 10, 10 are insert-
molded at the same time in such a way as to be integrally
joined to the flange portion 22.

(Configuration of Yoke)

[0047] The yoke 3 is formed of a metal material having
magnetic properties. As illustrated in the views in FIGS.
5A to 5E, the yoke 3 is configured to include the upper
portion 31 as an end portion, the lower portion 32 as an
end portion, and a side portion 33 that connects between
the upper portion 31 and the lower portion 32. The yoke 3
is formed to have a vertical cross section with a substan-
tially concave shape (see FIG. 5D).

[0048] The upper portion 31 is a part that is housed in
the upper yoke housing portion 22c¢ of the upper flange
portion 22 of the bobbin 2 (see FIG. 3D). The upper
portion 31 has an outer shape similar to that of the upper
flange portion 22 of the bobbin 2, and has a front portion
formed in a semi-circular shape and arear portion formed
in a substantially rectangular shape, as illustrated in FIG.
5A. The upper portion 31 is configured so as to be housed
in the upper yoke housing portion 22c¢ with the above-
described clearance therebetween and is movable in the
horizontal direction with respect to the upper yoke hous-
ing portion 22c.

[0049] Note that, the upperportion 31 is formed to have
an outer shape that is slightly smaller than that of the
lower portion 32, as illustrated in FIG. 5A.

[0050] The upper portion 31 is housed in the upper
yoke housing portion 22c, and thus is arranged below the
press-fit terminals 10 with the upper flange portion 22 in
between. In other words, the press-fit terminals 10 (term-
inal portions 12 and base portions 11) are supported by
the upper portion 31 located on a side of the upper flange
portion 22 that is opposite to the terminal portions 12inan
axial direction thereof.

[0051] The lower portion 32 is a part that is housed in
the lower yoke housing portion 23a of the lower flange
portion 23 of the bobbin 2 (see FIG. 3D). The lower
portion 32 has a front portion formed in a semi-circular
shape and a rear portion formed in a substantially rec-
tangular shape, like the outer shape of the upper portion
31 (see FIG. 5E).

[0052] As illustrated in FIG. 5E, the lower portion 32
has recessed portions 32b, 32b formed on portions of the
lower portion 32 that face the convex portions 23b, 23b of
the lower yoke housing portion 23a (see FIG. 3E). In a

10

15

20

25

30

35

40

45

50

55

state where the lower portion 32 is housed in the lower
yoke housing portion 23a, the convex portions 23b, 23b
of the lower yoke housing portion 23a are loosely fitted
(fitted with a gap) with the recessed portions 32b, 32b of
the lower portion 32. The lower portion 32 is configured so
as to be housed in the lower yoke housing portion 23a
with a clearance therebetween, and is movable in the
horizontal direction with respect to the lower yoke hous-
ing portion 23a in a state where the convex portions 23b,
23b are loosely fitted with the recessed portions 32b, 32b
as described above. In other words, the convex portions
23b are fitted with the recessed portions 32b in such a
way as to allow the above-described movement in the
horizontal direction.

[0053] The yoke 3 has a circular insertion hole 31a
formed in the upper portion 31 as a yoke-side mounting
hole and has a circular insertion hole 32a formed in the
lower portion 32. These insertion holes 31a, 32a have
substantially the same inside diameter D2 as illustrated in
FIG. 3D and FIG. 5D. The inside diameter D2 is selected
such that the insertion holes 31a, 32a fit over the solenoid
valve V1 (V2). Here, the relation between the above-
mentioned inside diameter D1 of the insertion hole 21a of
the bobbin 2 and the inside diameter D2 of the insertion
holes 31a, 32a of the yoke 3 is such that the inside
diameter D1 of the bobbin 2 is larger than the inside
diameter D2 of the yoke 3, i.e., D1 > D2.

(Configuration of Press-fit Terminal)

[0054] Asillustrated in FIG. 2B, the two press-fit term-
inals 10, 10 are metal components partially insert-molded
in the terminal support portions 22b, 22b (the bobbin 2).
Asillustrated in FIG. 2A, the two press-fit terminals 10, 10
are spaced apart from each other by a predetermined
distance in the left-and-right direction.

[0055] Asillustratedinthe viewsin FIG. 6Ato 6D, each
press-fit terminal 10 includes a plate-like base portion 11,
aterminal portion 12 that protrudes upward from an upper
portion of one end of the base portion 11, and a connec-
tion portion 13 that protrudes downward from a lower
portion of the other end of the base portion 11.

[0056] As illustrated in FIG. 2B, the most part of the
base portion 11 is embedded in the terminal support
portion 22b. The upper portion of the base portion 11 is
exposed from the terminal support portion 22b. As illu-
strated in FIG. 6A, the base portion 11 has an insertion
hole 11a formed therein into which resin can enter when
being molding. As illustrated in FIG. 2B, the base portion
11 is reinforced and supported by a reinforcing rib 22d
provided on the terminal support portion 22b.

[0057] Asillustrated in FIG. 2B, the terminal portion 12
projects upward (toward the outside in the axial direction
of the bobbin 2) from the upper portion of the one end of
the base portion 11 and perpendicularly thereto. In other
words, the terminal portion 12 extends upward from the
upper flange portion 22. The terminal portion 12 has a
distal end portion with a loop-shaped bulge, which is
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press-fitted into a mounting hole 205 (see FIG. 1) of the
control board 201 (see FIG. 1).

[0058] The connection portion 13 is connected to the
winding 51 of the coil 50. The connection portion 13 has a
contact portion 14 with which the winding 51 comes into
contact and which has a smaller plate thickness than
other portion of the connection portion 13. In other words,
the press-fit terminal 10, the plate thickness of which is
likely to be limited due to the requirement for being press-
fitted, is configured such that the connection portion 13 to
which the winding 51 is connected is thin-walled to scrape
off the coating of the winding 51 by the contact.

[0059] As illustrated in FIG. 6D, the contact portion 14
has a groove 15 formed therein having a substantially V-
shaped cross section. The groove 15 has upper edge
portions each extending in a rounded shape. The groove
15 has a pair of step portions 16, 16 protruding inwardly
(toward an inner side) of the groove 15, at opposed
portions of inner surfaces of the groove 15. The step
portions 16, 16 define a groove 15b therebetween having
a narrow width. The groove 15b defined by the step
portions 16, 16 of the groove 15 has a width L1 (width
in the left-and-right direction) that is smaller than a wire
diameter D3 of the winding 51 (wire diameter of the wire
with coating). The groove 15 is formed so as to have a
narrower width toward a deepest part 15c.

[0060] As illustrated in FIGS. 6A and 6C, the connec-
tion portion 13 has a protrusion 17 formed on a lower
lateral portion of the connection portion 13 to allow wind-
ing awire ofthe winding 51 between the protrusion 17 and
the groove 15. In addition, the connection portion 13 has
a hook portion 13b formed on a lower end portion of the
connection portion 13 and protruding in a hook shape
toward the terminal support portion 22b (see FIG. 2B).
The hook portion 13b (not shown) is embedded in the
terminal support portion 22b (see FIG. 2B).

[0061] The press-fit terminal 10 can be obtained by
pressworking (press punching), forexample. In the press
punching, a flat, belt-like metal plate or the like having
conductivity and a predetermined thickness is used to
obtain a press punched material including the press-fit
terminals 10, as illustrated in FIG. 7. The press punched
material includes a frame-shaped connection plate 19
which serves as a carrier and to which press-fit terminals
10 are connected via connection plate connecting parts
19a. Each press-fit terminal 10 is molded according to the
above-described terminal structure.

[0062] The thin-walled contact portion 14 is formed to
have a thin thickness by performing an additional press-
working after the press punching has been performed.
Thereafter, the groove 15 is formed by punching.
[0063] Note that, the contact portion 14 may be formed
by pressworking at the same time as when the press
punching is performed, or the contact portion 14 may be
formed in advance by pressworking and then the punch-
ing-out may be performed.

10

15

20

25

30

35

40

45

50

55

(Configuration of Coil)

[0064] The coil 50 is obtained by winding the wire of the
winding 51 around the cylindrical portion 21 of the bobbin
2, as illustrated in FIG. 2A. Two end portions of the
winding 51 are respectively attached to the connection
portions 13, 13 of the press-fit terminals 10, 10 by being
wound therearound, and the coil 50 is electrically con-
nected to each of the press-fit terminals 10, 10.

[Assembling of Coil Assembly]

[0065] Firstly, asillustratedin FIG. 8A, the winding 51is
wound around the cylindrical portion 21 of the bobbin 2 to
form the coil 50 around the bobbin 2, as illustrated in FIG.
8B.

[0066] Thereafter, the end portions of the winding 51 of
the coil 50 are wound around the connection portions 13,
13 of the press-fit terminals 10, 10 to connect the winding
51 to the connection portions 13, 13, respectively. In this
operation, as illustrated in FIG. 6D, when the wire of the
winding 51 is inserted into the groove 15 formed in the
contact portion 14, the winding 51 comes into contact with
the inner surface of the groove 15 to scrape off the coating
ofthe winding 51. In other words, in the course of winding
the wire of the winding 51 around the groove 15, the
coating of the winding 51 is automatically scraped off by
the thin-walled contact portion 14 and the winding 51 is
electrically connected to the connection portion 13.
[0067] At this time, when the wire of the winding 51
comes into contact with the step portion 16 of the groove
15, the scraping-off of the coating of the winding 51 is
facilitated, and the electrical connection of the winding 51
is reliably established. Moreover, as the width L1 (widthin
the left-and-right direction) of the groove 15b defined by
the step portions 16, 16 of the groove 15 is smaller than
the wire diameter D3 (wire diameter of the wire with
coating) of the winding 51, the coating of the wire of
the winding 51 is scrapped off more suitably by inserting
the wire of the winding 51 into the deepest part 15c in the
winding operation.

[0068] Thereafter, as illustrated in FIG. 8B, the yoke 3
is mounted into the bobbin 2. In this operation, the upper
portion 31 of the yoke 3 is inserted into the upper yoke
housing portion 22c of the bobbin 2, and the lower portion
32 of the yoke 3 is inserted into the lower yoke housing
portion 23a. When the lower portion 32 of the yoke 3 is
housed in the lower yoke housing portion 23a, the convex
portions 23b, 23b (see FIG. 4E) of the lower yoke housing
portion 23a are loosely fitted with the recessed portions
32b, 32b of the lower portion 32. This fitting causes the
bobbin 2 to hold the yoke 3 and prevents the yoke 3 from
falling off from the bobbin 2.

[0069] Note that, when the yoke 3 is inserted in the
mounting direction more than necessary, the side portion
33 of the yoke 3 abuts on the protrusions 22e, 22e
provided on the upper flange portion 22 of the bobbin
2. This prevents the yoke 3 from coming into contact with
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the coil 50.
[0070] In this way, the assembling of the coil assembly
1 is completed.

[Assembling Coil Assembly to Brake Control Device]

[0071] According to the embodiment of the brake con-
trol device U, asiillustrated in FIG. 1, the terminal portions
12 of the press-fit terminals 10 of the coil assemblies 1
disposed in the housing 202 are press-fitted into the
mounting holes 205 of the control board 201. In this
manner, the coil assemblies 1 are electrically connected
to the control board 201 by press-fitting the press-fit
terminals 10 in the control board 201.

[0072] When attaching the coil assembly 1 to the brake
control device U, firstly, the coil assemblies 1 are
mounted on the solenoid valves V1 and V2 having been
attached to the base body 100. In this operation, if not-
shown positioning members such as ribs are provided on
the surface 101 on the front side of the base body 100, the
protrusions 25, 25 of the bobbin 2 of the coil assembly 1
are locked with the positioning members. This positions
the coil assembly 1 so as to be unable to turn around the
axis of the bobbin 2. Accordingly, the press-fit terminals
10 are disposed at predetermined positions of the base
body 100.

[0073] Thereafter, the housing 202 is attached to the
base body 100. Subsequently, the control board 201 is
brought closer to the housing 202, the press-fit terminals
10 are placed into mounting holes 205 of the control
board 201, and the control board 201 is pressed toward
the base body 100.

[0074] Inthis situation, asillustrated in FIG. 9, the yoke
3 (upper portion 31) supports the press-fit terminals 10, at
a location spaced apart from the terminal portions 12 in
the axial direction of the terminal portions 12. Specifically,
the upper portion 31 of the yoke 3 is arranged in such a
way that a flat surface of the upper portion 31 is spaced
apart from the terminal portions 12 in the axial direction of
the terminal portions 12 and that the flat surface is ortho-
gonal to the axial direction. Thus, the load applied in the
axial direction when the terminal portion 12 is press-fitted
into the mounting hole 205 of the control board 201 is
received by the flat surface of the yoke 3 (upper portion
31) in a direction perpendicular to the flat surface.
[0075] The lower portion 32 of the yoke 3 is abutted on
the surface 101 of the front side of the base body 100.
This enables the base body 100 (product) to receive the
load thatis applied in the axial direction when the terminal
portion 12 is press-fitted into the mounting hole 205 of the
control board 201.

[0076] Theinside diameter D1 oftheinsertion hole 21a
ofthe bobbin 2 is larger than the inside diameter D2 of the
insertion holes 31a, 32a of the yoke 3. This allows, when
placing the press-fit terminals 10 into mounting holes 205
of the control board 201, sliding of the bobbin 2 in a
direction orthogonal to the axial direction of the solenoid
valves V1 and V2 relative to the yoke 3 attached to the
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solenoid valves V1 and V2. Accordingly, the positioning
of the press-fit terminals 10 with respect to the mounting
holes 205 of the control board 201 is easy.

[0077] After the positioning has been completed, the
control board 201 is pressed toward the base body 100,
so that the terminal portions 12 are press-fitted into the
mounting holes 205 of the control board 201. This elec-
trically connects the coil assembly 1 to the control board
201 via the press-fit terminals 10.

[0078] According to the above-described structure of
the coil assembly 1 of the embodiment, the yoke 3 sup-
ports the press-fit terminals 10, at a location spaced apart
from the terminal portions 12 in the axial direction of the
terminal portions 12. Thus, the yoke 3 can receive the
load thatis applied in the axial direction when the terminal
portions 12 are press-fitted into the mounting holes 205 of
the control board 201. This enables the coil assembly 1 to
be electrically connected to the control board 201 without
using a tool for assembly or the like. Therefore, it is
possible to eliminate a space for placing a tool that
was necessary for connection and to enhance the down-
sizing and the flexibility of layout accordingly.

[0079] The yoke 3 supports the press-fit terminals 10
via the bobbin 2 (upper flange portion 22) serving as an
insulator. Therefore, it is possible to suitably insulate the
yoke 3 from the press-fit terminals 10. Note that, the
bobbin 2 is entirely made of resin, and thus insulation
is easily achieved.

[0080] As the terminal support portions 22b, 22b (resin
portions) of the bobbin 2 cover portions of the yoke 3 that
support the press-fit terminals 10 (portions of the upper
portion 31 that support the press-fit terminals 10), it is
possible to suitably insulate the yoke 3 from the press-fit
terminals 10.

[0081] According to the structure of the brake control
device U of the embodiment, when fixing the housing 202
to the one surface of the base body 100, it is possible to
press-fit the press-fit terminals 10 by sandwiching the coil
assembly 1 with the base body 100 and the control board
201 in the axial direction of the bobbin 2. In other words,
the press-fit terminals 10 are supported by the yoke 3
located on a side of the bobbin 2 that is opposite to the
terminal portions 12 in the axial direction of the terminal
portions 12. Moreover, the yoke 3 is supported by the
base body 100 located spaced apart from the terminal
portions 12 in the axial direction of the terminal portions
12 than the side of the bobbin 2. This enables the base
body 100 to receive the load applied when the terminal
portions 12 of the press-fit terminals 10 are press-fitted
into the mounting holes 205 of the control board 201. This
enables the coil assembly 1 to be electrically connected
to the control board 201 without using a tool for assembly
or the like. Therefore, the brake control device U having
an excellent assembling property can be obtained.
[0082] Thepresentinvention hasbeendescribedinthe
foregoing on the basis of the embodiment. However, the
present invention is not limited to the configuration of the
embodiment described. The configuration can be chan-
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ged as appropriate in arange without departing the scope
of the present invention. Moreover, a part of the config-
uration of the embodiment can be added, removed, and
replaced.

[0083] Forexample,althoughthe bobbin2isdescribed
as being entirely formed of aresin, the embodimentis not
limited thereto. At least portions that support the press-fit
terminals 10 may be formed of a resin to cause this resin
portion to function as an insulator.

[0084] Moreover, the terminal portion 12 of each press-
fit terminal 10 only needs to protrude upward from the
bobbin 2, and the connection portion 13 and the like of the
press-fit terminal 10 may be disposed on a lateral side
and the like of the bobbin 2.

[0085] Moreover, although the press-fit terminals 10
have been described as being insert-molded in the bob-
bin 2, the press-fit terminals 10 are not limited thereto and
may be adapted to be attached to the bobbin 2 later.
[0086] Moreover, the press-fit terminals 10 may be
configured to be attached to the bobbin 2 via insulators
separated from the bobbin 2. In this case, the separate
insulators may be configured to cover portions of the yoke
3 that support the press-fit terminals 10.

Reference Signs List
[0087]

1 coil assembly

2 bobbin

3 yoke

10 press-fit terminal (connection terminal)

12 terminal portion

13 connection portion

14 contact portion

15 groove

16 step portion

21a insertion hole

31a, 32a insertion hole

22 upper flange portion (insulator, resin portion)
23 lower flange portion

31 upper portion (end portion)

32 lower portion (end portion)

33 side portion

50 coll

51 winding

100 base body

201 control board

205 mounting hole

202 housing

L1 width of groove (deepest portion)

D1 inside diameter of insertion hole on bobbin side
D2 inside diameter of insertion hole on yoke side
D3 wire diameter of winding

V1, V2 solenoid valve (mounted body)

U brake control device
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Claims
1. A coil assembly (1) comprising:

a bobbin (2) comprising a cylindrical portion (21)
and a flange portion (22) formed at an axial end
of the cylindrical portion, the flange portion hav-
ing a yoke housing portion (22c) formed therein;
a coil (50) including a winding (51) around the
bobbin;

a yoke (3) attached to the bobbin, wherein an
end portion (31) of the yoke is housed in the yoke
housing portion; and

a connection terminal (10) electrically con-
nected to the winding,

wherein the connection terminal is a press-fit
terminal (10) thatincludes a terminal portion (12)
extending perpendicularly outward from the
flange portion of the bobbin in an axial direction
of the bobbin, and

wherein the end portion (31) of the yoke (3),
housed in the yoke housing portion (22c), is
arranged with the flange portion (22) between
the terminal portion (12) and the end portion (31)
ofthe yoke (3) in an axial direction of the terminal
portion (12), such that the end portion (31) of the
yoke (3) supports the press-fit terminal (10) via
the flange portion (22) in said axial direction of
the terminal portion (12).

2. The coil assembly according to claim 1,
wherein the bobbin (2) is formed of a resin.

3. A brake control device (U) that includes the coil
assembly (1) according to claim 1 or claim 2, the
brake control device comprising:

abase body (100) in which a fluid path is formed;
a solenoid valve (V1, V2) which is attached to
one surface (101) of the base body and on which
the coil assembly is mounted around;

a housing (202) fixed to the one surface of the
base body, the housing covering the solenoid
valve and the coil assembly; and

a control board (201) housed in the housing, the
control board being configured to control the
energization of the coil assembly to control an
operation of the solenoid valve,

wherein the terminal portion (12) is press-fitted
into a mounting hole (205) formed in the control
board.

Patentanspriiche
1. Spulenanordnung (1), umfassend:

einen Spulentrager (2), der einen zylindrischen
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Abschnitt (21) und einen Flanschabschnitt (22)
umfasst, der an einem axialen Ende des zylind-
rischen Abschnitts gebildet ist, wobei der
Flanschabschnitt einen Jochgehauseabschnitt
(22c) aufweist, der darin gebildet ist;

eine Spule (50), die eine Wicklung (51) um den
Spulentrager herum beinhaltet;

ein Joch (3), das am Spulentrager befestigt ist,
wobei ein Endabschnitt (31) des Jochs im Joch-
gehauseabschnitt untergebracht ist; und

einen Verbindungsanschluss (10), der elekt-
risch mit der Wicklung verbunden ist,

wobei der Verbindungsanschluss ein Einpress-
anschluss (10) ist, der einen Anschlussab-
schnitt (12) beinhaltet, der sich vom Flanschab-
schnitt des Spulentragers in einer axialen Rich-
tung des Spulentragers senkrecht nach aulRen
erstreckt, und

wobei der Endabschnitt (31) des Jochs (3), der
im Jochgehauseabschnitt (22c) untergebracht
ist, mit dem Flanschabschnitt (22) zwischen
dem Anschlussabschnitt (12) und dem Endab-
schnitt (31) des Jochs (3) in einer Axialrichtung
des Anschlussabschnitts (12) angeordnet ist,
sodass der Endabschnitt (31) des Jochs (3)
den Einpressanschluss (10) Gber den Flansch-
abschnitt (22) in der Axialrichtung des Anschlus-
sabschnitts (12) stutzt.

Spulenanordnung nach Anspruch 1,
wobei der Spulentrager (2) aus einem Harz gebildet
ist.

Bremssteuervorrichtung (U), welche die Spulenan-
ordnung (1) nach Anspruch 1 oder Anspruch 2 bein-
haltet, wobei die Bremssteuervorrichtung umfasst:

einen Grundkdérper (100), in dem ein Fluidpfad
gebildet ist;

ein Magnetventil (V1, V2), das an einer Ober-
flache (101) des Grundkdrpers befestigt ist und
um das herum die Spulenanordnung montiert
ist;

ein Gehause (202), das an der einen Oberflache
des Grundkorpers fixiert ist, wobei das Gehause
das Magnetventil und die Spulenanordnung ab-
deckt; und

eine Steuerplatine (201), die im Gehause unter-
gebracht ist, wobei die Steuerplatine konfigu-
riert ist, um die Speisung der Spulenanordnung
zu steuern, um einen Betrieb des Magnetventils
zu steuern,

wobei der Anschlussabschnitt (12) in ein Monta-
geloch (205), das in der Steuerplatine gebildet
ist, eingepresst ist.
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10

Revendications

1.

Ensemble serpentin (1) comprenant :

une bobine (2) comprenant une partie cylin-
drique (21) et une partie formant bride (22)
formée a une extrémité axiale de la partie cylin-
drique, la partie formant bride présentant une
partie de logement de culasse (22c) formée a
I'intérieur ;

un serpentin (50) incluant un enroulement (51)
autour de la bobine ;

une culasse (3) fixée a la bobine, dans lequel
une partie d’extrémité (31) de la culasse est
logée dans la partie de logement de culasse ; et
une borne de connexion (10) reliée électrique-
ment a I'enroulement,

danslequellaborne de connexion estune borne
a ajustement serré (10) qui inclut une partie de
borne (12) s’étendant perpendiculairement vers
I'extérieur a partir de la partie formant bride de la
bobine dans une direction axiale de la bobine, et
dans lequel la partie d’extrémité (31) de la cu-
lasse (3), logée dans la partie de logement de
culasse (22c), est agencée avec la partie for-
mant bride (22) entre la partie terminale (12) etla
partie d’extrémité (31) de la culasse (3) dans
une direction axiale de la partie terminale (12),
de telle sorte que la partie d’extrémité (31) de la
culasse (3) supporte la borne a ajustement serré
(10) par 'intermédiaire de la partie formant bride
(22) dans ladite direction axiale de la partie
terminale (12).

Ensemble serpentin selon la revendication 1,
dans lequel la bobine (2) est formée d’une résine.

Dispositif de commande de frein (U) qui inclut I'en-
semble serpentin (1) selon la revendication 1 ou la
revendication 2, le dispositif de commande de frein
comprenant :

un corps de base (100) dans lequel un trajet de
fluide est formé ;

une électrovanne (V1, V2) qui est fixée a une
surface (101) du corps de base et autour de
laquelle 'ensemble serpentin est monté ;

un boitier (202) fixé a une surface du corps de
base, le boitier recouvrant|’électrovanne etl'en-
semble serpentin ; et

une carte de commande (201) logée dans le
boitier, la carte de commande étant configurée
pour commander I'alimentation de I'ensemble
serpentin pour commander un fonctionnement
de I'électrovanne,

dans lequel la partie de borne (12) est ajustée
par pression dans un trou de montage (205)
formé dans la carte de commande.



EP 3 584 810 B9

FIG. 1

110 111 103 1 /
SO AN ] 202

_—V1
N ~200
\ 201
=7 10

2 A 205

A7

1 B 10
i s 205
V2
203

101

Mot

M1

1"



EP 3 584 810 B9

12



EP 3 584 810 B9

ege

|

/A
N
m,f» =
1 ]
NIz
V7P
BZZ / ¢3¢
Ol-

" ye ol

13



EP 3 584 810 B9

124 L1

9¢¢ °¢¢
et I

- L i
:

ez

14



EP 3 584 810 B9

A
/ /

===
2a
/
A-ee
2a
A i VT,
_,m mw N
£
as 9id
qze

q¢€ ¢¢€

ece

~q¢e qce-

£E—~

43

>

_-qzg

15



EP 3 584 810 B9

FIG. 6A FIG. 6B FIG. 6C

FIG. 6D
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