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Description

Field of the Invention

[0001] The present invention relates to a mechatroni-
cally-integrated electric power steering apparatus in
which an electric motor and a control unit for driving the
electric motor are juxtaposed.
[0002] US 2009/133955 A1 discloses an electric power
steering apparatus comprising a steering column in
which a steering shaft through which steering torque is
transmitted is installed, and an electric motor to transmit
via a speed reducer in a speed reduction gear box a
steering force to the steering shaft,
wherein the electric motor and a control unit to drive the
electric motor are juxtaposed in the speed reduction gear
box, a terminal block is provided at an outer circumfer-
ence of a flange proximate to the control unit of the electric
motor, a terminal box surface of the terminal block being
provided so that a plane direction faces a direction ver-
tical to an axis line of the electric motor, the motor side
connecting terminal of the electric terminal being held on
the terminal block surface,
the unit side connecting terminal provided at a position
proximate to the electric motor of the control unit is ar-
ranged to overlap with the motor side connecting terminal
on the terminal block surface, and the unit side connect-
ing terminal and the motor side connecting terminal are
coupled at a coupling portion.
[0003] As an electric power steering apparatus, it is
well known e.g. as disclosed in Patent Document 1 a
mechatronically-integrated electric power steering appa-
ratus in which a control unit is mounted on a speed re-
duction gear box and the control unit drives an electric
motor based on detected steering torque information and
transmits via a worm speed reduction mechanism a
steering assist force generated by the electronic motor
to a steering system. The electric power steering appa-
ratus disclosed in Patent Document 1 is designed to con-
nect a motor side connecting terminal facing a control
unit side connecting terminal, providing a gap to the con-
trol unit side connecting terminal, to a substrate side con-
necting terminal, while elastically deforming the motor
side connecting terminal and absorbing the gap, when
connecting the motor side connecting terminal of the
electric motor with the control unit side connecting termi-
nal of the control unit.
[0004] As an electric motor use for in the mechatroni-
cally-integrated electric power steering apparatus, it is
known e.g. an electric motor with brush as disclosed in
Patent Document 2.
[0005] An electric motor disclosed in Patent Document
2 is an electric motor with brush having floating construc-
tion, which includes a cylindrical yoke, a magnet ar-
ranged opposing to each other in the yoke, a shaft rotat-
ably arranged on a central shaft line of the yoke, an ar-
mature secure to the shaft, a commutator secured to one
end of the shaft, a brush abutted to a surface of the com-

mutator, a brush holder holding the brush, a housing at-
tached to the yoke, and an elastic body interposed be-
tween the brush holder and the housing and having the
housing holding the brush holder. The electric motor is
configured to block a pathway through which vibration
generated when the armature rotates is transmitted from
the commutator, the brush, the brush holder, and the
housing by means of the elastic body interposed between
the brush holder and the housing.

Prior Art Document

Patent Document 1

[0006]

Patent Document 1: JP 2008-254655 A
Patent Document 2: JP 3559193

Summary of the invention

Problem to be Solved

[0007] It is feared, however, that when the electric mo-
tor with brush having the floating construction disclosed
in Patent Document 2 is applied as an electric motor of
the electric power steering apparatus disclosed in Patent
Document 1, one may experience an increased operating
sound attributable to the electric motor.
[0008] That is, elastically deforming the motor side
connecting terminal toward the control unit side connect-
ing terminal as disclosed in Patent Document 1, the elas-
tic body floatingly holding the brush holder of the electric
motor with brush is brought into s state where the elastic
body is recessed and lurched. This aggravates a con-
necting state between the commutator and the brush,
which is liable to suffer from an increased operating
sound spring from the electric motor with brush.
[0009] The present invention is made by focusing on
the above-indicated problems remained unsolved thus
far immanent in the prior art, and its objective is to provide
an electric power steering apparatus able to connect the
motor side connecting terminal with the control unit side
connecting terminal, while reducing the operating sound
caused by the motor, even if the electric motor with brush
having the floating construction is adopted.

Solution to the problem

[0010] The aforementioned problem is solved by
means of an electric power steering apparatus according
to claim 1.
[0011] To accomplish the above-indicated objective,
an electric power steering apparatus according to one
embodiment comprises a steering column in which a
steering shaft through which steering torque is transmit-
ted is installed, and an electric motor to transmit via a
speed reducer in a speed reduction gear box a steering
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assist force to the steering shaft, wherein the electric mo-
tor and a control unit to drive the electric motor are jux-
taposed in the speed reduction gear box; a terminal block
is provided at an outer circumference of a flange proxi-
mate to the control unit of the electric motor, a terminal
box surface of the terminal block being provided so that
a plane direction faces a direction vertical to an axis line
of the electric motor, the motor side connecting terminal
of the electric terminal being held on the terminal block
surface; the unit side connecting terminal provided at a
position proximate to the electric motor of the control unit
is arranged so as to overlap with the motor side connect-
ing terminal on the terminal block surface; and the unit
side connecting terminal and the motor side connecting
terminal are coupled at a coupling portion.
[0012] According to one embodiment of the electric
power steering apparatus, the motor side connecting ter-
minal of the electric motor is not subject to an external
force other than a direction vertical to an shaft line of the
electric motor when the motor side connecting terminal
is connected to the unit side connecting terminal of the
control unit. On that account, it achieves little lurching of
the brush holder holding the brush, thus reducing motor
operating noises spring from a brush contacting part,
even if the electric motor with brush having the floating
construction.
[0013] Further since the motor side connecting termi-
nal and the unit side connecting terminal outwardly pro-
trude less amount from the flange of the electric motor
as they are arranged overlapped, it allows compactifica-
tion of the electric power steering apparatus.
[0014] According to one embodiment of the electric
power steering apparatus, the electric motor and the con-
trol unit are arranged on the speed reduction gear box in
series in an axial direction of the electric motor.
[0015] Furthermore, according to one embodiment of
the electric power steering apparatus, the coupling por-
tion couples the unit side connecting terminal and the
motor side connecting terminal from an axial direction of
the steering column.
[0016] According to one embodiment of the electric
power steering apparatus, it facilitates a coupling work
of the unit side connecting terminal and the motor side
connecting terminal.
[0017] According to one embodiment of the electric
power steering apparatus, the motor side connecting ter-
minal is provided with a bent portion at a side proximate
to the control unit.
[0018] According to one embodiment of the electric
power steering apparatus, it facilitates following to dis-
placement caused by vibration after connection of the
motor side connecting terminal and the unit side connect-
ing terminal, and contraction and expansion caused by
heat.
[0019] The electric power steering apparatus accord-
ing to one embodiment of the present invention, the motor
side connecting terminal is provided with a rising slope
so as to apart from the terminal block surface, as the

motor side connecting terminal goes from the bent por-
tion toward a terminal tip.
[0020] According to one embodiment of the electric
power steering apparatus, since when the unit side con-
necting terminal of the control unit moves to toward the
terminal block surface of the terminal block, the motor
side connecting terminal imparts elastic backlash to the
unit side connecting terminal while elastically deforming
to the terminal block surface side, it improves adhesive-
ness between the unit side connecting terminal and the
motor side connecting terminal.
[0021] The electric power steering apparatus accord-
ing to one embodiment of the present invention, the cou-
pling portion is a fixing screw for fastening to the terminal
block together with unit side connecting terminal and the
motor side connecting terminal from a direction vertical
to a shaft line of the electric motor.
[0022] According to one embodiment of the electric
power steering apparatus, an external force is only ap-
plied to the motor side connecting terminal in a direction
vertical to a shaft line of the electric motor, even fastening
the unit side connecting terminal and the motor side con-
necting terminal by the fixing screw. Thus, even adopting
the electric motor with brush having the floating construc-
tion, it nevertheless enables reduction of motor operating
noises.
[0023] The electric power steering apparatus accord-
ing to one embodiment of the present invention, further
comprises a speed reduction gear box fixing screw to fix
the control unit to the speed reduction gear box, the
speed reduction gear box fixing screw extending in the
same direction as the fixing screw to be mashed with the
unit side connecting terminal.
[0024] According to one embodiment of the electric
power steering apparatus, it permits an efficient assem-
bly work.
[0025] The electric power steering apparatus accord-
ing to one embodiment of the present invention, the cou-
pling portion is solder welding to bond the unit side con-
necting terminal and the motor side connecting terminal
to the terminal block.
[0026] According to one embodiment of the electric
power steering apparatus, because a work can be done
while arranging the welding tool such that the tool extends
along a shaft line of the electric motor, it provides good
welding activity.
[0027] The electric power steering apparatus accord-
ing to one embodiment of the present invention, a set of
the overlapped unit side connecting terminal and the mo-
tor side connecting terminal is arranged multiple adjacent
to one another, and a solder splash preventing wall to
prevent splash of solder is provided between the adjacent
set.
[0028] According to one embodiment of the electric
power steering apparatus, it precludes a possibility of
conducting solder between the set of the overlapped unit
side connecting terminal and the motor side connecting
terminal during a welding work.
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[0029] The electric power steering apparatus accord-
ing to one embodiment of the present invention, a termi-
nal holder holding the unit side connecting terminal is
provided at a position proximate to the electric motor of
the control unit, one fixing concave and convex being
provided at a position facing the electric motor of the ter-
minal holder; the other fixing concave and convex are
provided on the terminal block of the electric motor prox-
imate to the terminal holder; and when the one fixing
concave and fixing convex of the terminal holder and the
other fixing concave and convex of the terminal block are
engaged, the unit side connecting terminal overlaps with
the motor side connecting terminal.
[0030] According to one embodiment of the electric
power steering apparatus, it facilitates an assembly work
of the unit side connecting terminal and the motor side
connecting terminal.
[0031] The electric power steering apparatus accord-
ing to one embodiment of the present invention, a guide
wall is provided on the terminal block to guide the unit
side connecting terminal in a direction in which the unit
side connecting terminal overlaps with the top of the mo-
tor side connecting terminal.
[0032] According to one embodiment of the electric
power steering apparatus, it facilitates an overlap oper-
ation of the motor side connecting terminal and the motor
side connecting terminal.
[0033] The electric power steering apparatus accord-
ing to one embodiment of the present invention, a termi-
nal cover covering around the unit side connecting ter-
minal and the motor side connecting terminal is detach-
ably provided on the terminal block.
[0034] According to one embodiment of the electric
power steering apparatus, it preludes a possibility of oc-
curring an electrical short circuit in the motor side con-
necting terminal of the electric motor, despite of produc-
tion of conductive foreign objects therearound.
[0035] The electric power steering apparatus accord-
ing to one embodiment of the present invention, the ter-
minal cover slidably moves, while being engaged with
the terminal block, to a position covering around the unit
side connecting terminal and the motor side connecting
terminal from an outer circumference of the electric motor
apart from the control unit.
[0036] According to one embodiment of the electric
power steering apparatus, it facilitates attachment of the
terminal cover.

Advantageous Effect of the Invention

[0037] According to the electric power steering appa-
ratus according to the present invention, the present in-
vention takes a construction in which the unit side con-
necting terminal provided at a position proximate to the
electric motor of the control unit is coupled to the motor
side connecting terminal in such a manner of overlapping
with the motor side connecting terminal on a terminal
block surface. The motor side connecting terminal does

not experience an external force other than a direction
orthogonal to a shaft line of the electric motor when the
motor side connecting terminal is connected to the unit
side connecting terminal. For this reason, even if an elec-
tric motor with brush having a floating construction is
adopted, it nevertheless is allowed to decrease lurching
of the brush holder holding the brush, and reduce motor
operating noises caused by a brush contact.
[0038] Further, because the motor side connecting ter-
minal and the unit side connecting terminal are connect-
ed overlapped, the amount protruding outward from a
flange of the electric motor is made smaller, which ena-
bles compactification of the electric power steering ap-
paratus.

Brief Description of the Drawings

[0039]

FIG. 1 is a perspective view showing, seen from the
left, a case where one embodiment of an electric
power steering apparatus not forming part of the
present invention is applied to a right-hand drive car;
FIG. 2 is a longitudinal cross-sectional view showing
a principal part of an electric power steering appa-
ratus;
FIG. 3 is a view showing a situation where a control
unit mounted on a speed reduction gear box is sep-
arated from an electric motor;
FIG. 4 is an arrow view taken along a line A-A of FIG.
3;
FIG. 5 is an enlarged view showing a connecting
state between a unit side connecting terminal of a
control unit and a motor connecting terminal of an
electric motor;
FIG. 6 is a view showing a connecting state between
a control unit mounted on a speed reduction gear
box and an electric motor;
FIG. 7 is a view showing a state where a connecting
position at which a unit side connecting side and a
motor side connecting terminal are connected is cov-
ered by a terminal cover;
FIG. 8 is a cross-sectional view of a principal part
illustrating how a terminal cover and a motor side
connecting terminal are engaged with each other;
FIG. 9 is a cross sectional view showing a construc-
tion of an embodiment according to the present in-
vention;
FIG. 10 is a view showing a principal part of a third
embodiment not forming part of the present inven-
tion;
FIG. 11 is a view showing a third embodiment not
forming part of the present invention; and
FIG. 12 is a view showing a connecting state be-
tween a control unit and an electric motor of a fourth
embodiment not forming part of the present inven-
tion.
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Description of Embodiments

[0040] Hereinafter, an explanation will be made in de-
tail to the best mode (hereafter, referred to as an embod-
iment) for carrying out the present invention with refer-
ence to the accompanying drawings.
[0041] FIG. 1 is a perspective view showing, seen from
a driver’s side, an electric power steering apparatus of a
first embodiment not forming part of the present inven-
tion. FIG. 2 is a longitudinal perspective view showing a
principal part of the electric power steering apparatus.
[0042] Herein, reference numeral 1 in FIGs. 1 and 2
denotes a column-type electric power steering appara-
tus, where a speed reduction gear box 4 is linked to a
steering column 3 in which a steering shaft 2 coupled to
a steering wheel (not shown) is installed therein, and an
electric motor 5 configured of a brush motor and a control
unit 19 are arranged to the speed reduction gear box 4
in a direction in which its axial direction is orthogonal to
that of the steering column 3.
[0043] One end of a lower shaft 61 is linked via a uni-
versal joint 60 to the steering shaft 2, and a pinion shaft
(not shown) is linked via a universal joint 62 to the other
end of the lower shaft 61. The steering column 3 and the
speed reduction gear box 4 are mounted on a car body
side with an upper mounting bracket 6 and a lower mount-
ing bracket 7.
[0044] The lower mounting bracket 7 is composed of
a mounting plate 7a, and a pair of support plate 7b ex-
tending in parallel at predetermined intervals in a cross-
wise direction from an underside of the mounting plate
7a. An lower end of the support plate 7b is rotatably linked
via a pivot 7c to a support 4b(see FIG. 3) integrally pro-
vided at the forward side of a vehicle of the speed reduc-
tion gear box 4. Further, a slit 7d is formed in the mounting
plate 7a and a desorption capsule 7a is fitted into the slit
7d. A bolt through hole 7f is formed in the desorption
capsule 7a and the mounting plate 7a is mounted on a
car side member (not shown) by screwing a fixing bolt
(not shown) into the car side member, which is penetrat-
ing through the bolt through hole 7f, from downward of
the desorption capsule 7a.
[0045] The upper mounting bracket 6 is provided with
a pair of mounting plates 6a, a coupling plate 6al to couple
the these pair of the mounting plates 6a, a pair of support
plates 6b which is secured to an lower end of the pair of
the mounting plates 6a and is part from each other in a
lateral (vehicle width) direction, and a tilt mechanism 6c
to support the steering column 3 provided at these pair
of the support plates 6b. By rotating a tilt lever 6g of the
tilt mechanism 6c to release a support state of the steer-
ing column 3, it enables the steering column 3 to be ad-
justable, upward and downward, with the pivot 7c of the
lower mounting bracket 7 as the center. A slit 6d is formed
in the pair of the mounting plates 6a, into which the de-
sorption capsule 7a is being fitted. A bolt through hole 6f
is formed in the desorption capsule 7a and the mounting
plate 6a is mounted on the car side member by screwing

the fixing bolt (not shown) penetrating through the bolt
through hole 6f into the bolt through hole 6f, from the
underside of the the desorption capsule 7a.
[0046] The steering shaft 2, as shown in FIG. 2, is com-
posed of an input shaft 2a of which upper end is joined
to the steering wheel (not shown), and an output shaft
2c hanging over a torsion bar 2b coupled via a torsion
bar 2b to a lower end of the input shaft 2a.
[0047] The speed reduction gear box 4 is made e.g.
by di-cast molding any one of materials with high heat
conductivity, such as aluminum, aluminum alloy, mag-
nesium, and magnesium alloy.
[0048] The speed reduction gear box, as shown in FIG.
2, is provided with a worm housing 12 to house a worm
11 of a worm speed reducer coupled to the output shaft
(Shaft 5c shown in FIG. 4) of the electric motor 5, a worm
wheel housing 14 which has a central axis orthogonal to
its central axis at an underside of the worm housing 12
and houses a worm wheel 13 to be meshed with the worm
11, a torque sensor housing 16 to house a torque sensor
15 integrally and coaxially coupled to the backward side
of a vehicle of the worm wheel housing 14, a motor mount-
ing part 17 (see FIG. 1) to mount the electric motor 5
provided at an open end face of the worm housing 12, a
cylindrical column mounting part 18 provided at a rear
end of the vehicle of the torque sensor housing 16, and
a control unit mounting part 20 to mount a control unit 19
provided in a plane orthogonal to a central shaft line of
the worm wheel housing 14 and the torque sensor hous-
ing 16, bridging over part of the worm housing 12 and
the worm wheel housing 14. A vehicle front end of the
steering column 3 is externally provided for coupling to
a column mounting part 18 of the speed reduction gear
box 4.
[0049] The torque sensor 15 is configured to magnet-
ically detect a torsion state between the input shaft 2a
and the output shaft 2c of the steering shaft 2 to detect
steering torque transmitted to the steering shaft by
means of a pair of the detection coils 15a,15b. External
connecting terminals 15c to 15f outwardly protruding in
parallel in a direction orthogonal to the central axis of the
steering column 3 are respectively connected to a wind-
ing start and a winding end of these pair of the detection
coils 15a,15b, and a projection of these external connect-
ing terminals 15c to 15f are bent in L-shaped form in
parallel with the steering column 3 at the center of these
external connecting terminals 15c to 15f.
[0050] The control unit 19 to be mounted on the control
unit mounting part 20 of the speed reduction gear box 4,
as shown in FIG. 2, is provided with a metal heat dis-
charging plate 21 with high heat conductivity, a power
substrate 23, a rectangular frame-shaped synthetic resin
frame 24, a control substrate 25, and a cover 26.
[0051] The cover 26 is fixed by screwing four fixing
screws 50 (see FIG. 3) into the control unit mounting part
20 from the backward side of a vehicle while covering
the power substrate 23, the synthetic resin frame 24, and
the control substrate 25.
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[0052] The heat discharging plate 21 is directly fixed
though thermal grease to a flat mounting surface of the
control unit mounting part 20.
[0053] Discrete parts (not shown) are mounted on the
power substrate 23, including such as a H-bridge circuit
configured of a power switching transistor such as a field-
effect transistor for driving the electric motor 5, and a
pulse modulation circuit for driving a power switching el-
ement of the H-bridge circuit.
[0054] The synthetic resin frame 24 surrounds the
power substrate 23. The control substrate 25 is attached
to the front of the synthetic resin frame 24, on which a
through hole (not shown) through which external con-
necting terminals 15c to 15f of the torque sensor 15 di-
rectly penetrates is drilled. A steering assist current com-
mand is calculated based on a torque detection value
supplied from the torque sensor 15 and a vehicle speed
detection value supplied from a vehicle speed sensor
(not shown) and a voltage command to the pulse width
modulation circuit of the power substrate 23 is calculated
by performing current feedback control based on the
steering assist current command and a detection value
of a motor current to be output to the electric motor 5.
This realizes implementation of a MCU (Micro Control
Unit) to control the steering assist force generated by the
electric motor 5 and discrete parts 25e such as its pe-
ripheral equipments.
[0055] The control unit 19 mounted on the control unit
mounting part 20 of the speed reduction gear box 4, as
shown in FIG. 3, is provided with a terminal holder 24a
provided protrudingly on the left side of the synthetic resin
frame 24, and a female connector 45 provided protrud-
ingly on the right side of the synthetic resin frame 24.
[0056] The unit side connecting terminals 27a,27b to
be connected to the motor side connecting terminals 5k,
6m of the electric motor 5 described later protrudes from
the terminal holder 24a substantially in parallel toward
the left side of FIG. 3. Slot-like screw holes 27a1,27b1
are formed in these unit side connecting terminals 27a,
27b.
[0057] On the side in width direction of the terminal
holder 24a, an engaging projection 24a2 is provided for
engaging with a terminal cover 35 to be described later.
[0058] The female connector 45 is provided with a pow-
er connector 45a, and a signal connector 45b to connect
to networks such as a CAN to carry out data exchange
with each of control equipments of a vehicle body. The
power substrate 23 and the control substrate 25 are con-
nected via a connecting terminal 22a.
[0059] Further, as shown in FIG. 5, a positioning con-
cave 24al is formed in an end face of the terminal holder
24a facing toward a connecting direction of the electric
motor 5.
[0060] The electric motor 5, as shown in FIGs. 3 and
4, is an electric motor with brush including a cylindrical
yoke 5a, plural magnets 5b disposed at predetermined
intervals to an inner wall of the yoke 5a, a shaft 5c rotat-
ably arranged on a central shaft line of the yoke 5a, an

armature 5d secured to the shaft 5c, a commutator 5e
secured to one end of the shaft 5c, a brush 5c abutting
to a surface of the commutator 5e, a flange member 5g
coupled to an opening of the yoke 5a, a synthetic resin
brush holder 5i which is connected via a screw 5h to the
flange member 5g and holds the brush 5f, a terminal block
5j provided at an outer circumference of the flange mem-
ber 5g to which the terminal holder 24a of the control unit
19 is proximate and opposes, and motor side connecting
terminals 5k, 5m which are held by the terminal block 5j
and to which the unit side connecting terminals 27a,27b
of the control unit 19 are connected. A perfect circle-
shaped screw hole is formed in the motor side connecting
terminals 5k, 5m.
[0061] Between the brush holder 5i and the flange
member 5g, a ring-shaped gum sheet 32 is attached.
[0062] Further, as shown in FIG. 5, a cylindrical gum
mount 30 is attached between a metal collar 29 arranged
on an outer circumference of the screw 5h to the screw
insertion hole 28 into which a screw 5h provided in the
brush holder 5i is inserted. Thus, the ring-shaped gum
sheet 32 attached between the gum mount 30, the brush
holder 5i, and the flange member 5g blocks vibration gen-
erated at the brush side 5f, which implements an electric
motor with brush having the floating construction 5.
[0063] The motor side connecting terminals 5k, 5m are
arranged in the brush holder 5i insulating from each other,
which a part provided at one end of a pair of an arc con-
ductor (not shown) individually connected to a plural set
of brushes 5f.
[0064] The terminal block 5j, as shown in FIG. 3, is a
substantially rectangular block body protruding from one
end of an outer circumference of the flange member 5g,
on an upper surface of which two terminal block surfaces
spaced apart from each other in a circumferential direc-
tion facing a plane direction vertical to a shaft line of the
electric motor 5. As shown in FIG. 5, the aforementioned
motor side connecting terminals 5k,5m are arranged so
as to be sandwiched by the unit side connecting terminals
27a,27b and the terminal blocks surfaces 5j1, 5j2. The
motor side connecting terminals 5k, 5m are bent rectan-
gularly toward the brush holder 5i shown in FIG. 4 and
molded in the terminal block 5j by insert molding.
[0065] Around the terminal bock surfaces 5j1, 5j2, a
wall is risen only except for a direction facing a connecting
direction of the control unit 19. The wall having a gateway
near the connecting direction of the control unit 19 is pro-
vided as a guiding wall 5j3 to bring the unit side connect-
ing terminals 27a,27b of the control unit 19 moved toward
the terminal block surfaces 5j1, 5j2 for guiding to the ter-
minal block surfaces 5j1, 5j2 side.
[0066] A positioning convex 5j4 protruding in a direc-
tion facing a connecting direction of the control unit 19 is
provided in the terminal block 5j. As shown in FIG. 5,
when the connecting convex 6j4 fits into a positioning
concave 25a1 formed in the terminal holder 24a of the
control unit 19, the unit side connecting terminals
27a,27b of the control unit 19 are configured to overlap
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with the top of the motor side connecting terminals 5k,
5m arranged in the terminal block 5j .
[0067] The overlapped unit side connecting terminal
27a and the motor side connecting terminal 5k, and the
unit side connecting terminal 27b and the unit side con-
necting terminal 5m, as shown in FIGs. 5 and 6, are con-
nected by screwing a fixing screw 34 into the terminal
block 5j from a direction vertical to a shaft line of the
electric motor 5.
[0068] As shown in FIG. 6, when the flange member
5g of the electric motor 5 is abutted to the motor mounting
part 17 of the speed reduction gear box 4, and the unit
side connecting terminals 27a,27b of the control unit 19
and the motor side connecting terminals 5k,5m of the
electric motor 5 are connected to one another, the termi-
nal holder 24a of the control unit 19 and the terminal block
5j of the electric motor 5 are faced each other.
[0069] Herein, as shown in FIG. 6, on the side of the
terminal block 6j positioned on a circumferential direction
side of the flange member 5g, an engage groove 5j5 is
formed, which linearly extends along a shaft line of the
electric motor 5, and into which en end of a terminal cover
35 engages.
[0070] The terminal cover 35 is a box-like member of
which lower part is opened allowing covering the entire
terminal block 5j. As shown in FIG. 8, an engage convex
35a to be slidably engaged into an engage groove 5j 5
formed in the terminal block 5j is formed at the rim of the
opening.
[0071] As shown in FIG. 7, when moving the terminal
cover 35 of which engage convex 35a is engaged into
the engage groove 5j5 formed in the terminal block 5j
from a side apart from the terminal holder 24a of the
control unit 19 toward the terminal holder 24a, the termi-
nal cover 35 covers the motor side connecting terminals
5k, 5m and the unit side connecting terminals 27a,27b
connected with the terminal block 5j. Here, the terminal
cover 35 moved toward the terminal holder 24a is at-
tached in a state where part of the terminal holder 24a
is covered by engaging an end of the engage convex 35a
with the engage projection 24a provided on the side in a
width direction of the terminal holder 24a.
[0072] Saying in addition, the positioning concave of
the present invention corresponds to the positioning con-
cave 24a1, the positioning convex of the present inven-
tion corresponds to the positioning convex 5j4, and the
speed reduction gear box fixing screw corresponds to
the fixing screw 50, respectively.
[0073] An explanation will then be made to an opera-
tion of the present embodiment.
[0074] When an ignition switch (not shown) of a vehicle
is turned on to supply electricity from a battery to the
power substrate 23 and the control substrate 25, steering
assist control processing is executed by the MCU (Micro
Control Unit) and a steering assist current command is
calculated based on detected values of the torque sensor
15 and the vehicle speed sensor (not shown). Based on
a steering assist current command and a motor current

detected by the motor current detection part, current
feedback processing is executed to calculate a current
command. By supplying the current command to a gate
driving circuit of the power substrate 23 to control the H-
bridge circuit, a motor driving current flows to the electric
motor 5 for driving the electric motor 5 so as to generate
a steering assist force necessary for the electric motor 5
to rotate in a normal direction or in a reverse direction.
[0075] On this account, the electric motor 5 generates
a steering assist force depending on steering torque of
the steering wheel, and the steering torque is transmitted
to an output of the steering shaft 2 via the worm 11 and
the worm wheel 13. This enables steering of the steering
wheel with a light steering force.
[0076] An explanation will next be made to the effect
and operation of the mechatronically-integrated electric
power steering apparatus 1 according to the present em-
bodiment.
[0077] The electric motor 5 of the present embodiment
is an electric motor 5 with brush having a floating con-
struction. When an external force is applied to the motor
side connecting terminals 5k,5m to be connected to the
unit side connecting terminals 27a,27b of the control unit
19, it is not a fear that a brush holder 5i lurches as the
gum mount 30 and the gum sheet 32 deform arranged
for the purposes of blocking vibration, which aggravates
a connecting state between the commuter 5e and the
brush 5f, resulting in increased operating noises.
[0078] Contrarily, in the electric motor 5 of the present
embodiment, the terminal block 5j is provided on part of
the outer circumference of the flange member 5g, and
the terminal block surfaces 5j1, 5j2 holding the motor
side connecting terminals 5k, 5m of the terminal block 5j
are provided so that their plane direction faces in a di-
rection vertical to a shaft line of the electric motor 5. The
unit side connecting terminals 27a,27b of the control unit
19 are arranged overlappingly on the motor side con-
necting terminals 5k, 5m on the terminal block surfaces
5j1,5j2, and the motor side connecting terminals 5k,5m
and the unit side connecting terminals 27a, 27b are con-
nected by screwing the fixing screw 34 thereinto from a
direction vertical to a shaft line of the electric motor 5. At
this time, when the unit side connecting terminals
27a,27b extending from the control unit 19 are connected
to the motor side connecting terminals 5k, 5m, brush
holder 5i does not cause lurching, as the gum mount 30
and the screw 5h are subject to a load vertically, even
though the brush holder 5i experiences a pressing force
in an axial direction due to fastening by the fixing screw
34.
[0079] Although a thrust force is applied to the motor
side connecting terminals 5k,5m and the unit side con-
necting terminals 27a, 27b connected by the fixing screw
34, it enables prevention of suffering from breakage to
the motor side connecting terminals 5k,5m and the unit
side connecting terminals 27a,27b during a connecting
work, as the speed reduction gear box 4 is subject to the
thrust force instead thereof.
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[0080] Thereby, since this avoids the occurrence of
lurching in the brush holder 5i when the motor side con-
necting terminals 5k,5m and the unit side connecting ter-
minals 27a,27b are connected, it enables reduction of
operating noises resulting from the electric motor 5 due
to a connecting state between the armature 5e and the
brush 5f.
[0081] Further, since the motor side connecting termi-
nals 5k, 5m are apt to bent in rectangular in a direction
of the unit side connecting terminals 27a,27b and to ab-
sorb displacement of the terminal block surfaces 5j1, 5j2
and the brush holder 5i, it is designed to facilitate follow-
ing to displacement caused by vibration of the both ter-
minals after connection, and contraction and expansion
caused by heat.
[0082] Because the motor side connecting terminals
5k,5m and the unit side connecting terminals 27a, 27b
has only to connect by the fixing screw 34 from a direction
perpendicular to a shaft line of the electric motor 5, it may
facilitate a connecting work.
[0083] Since the fixing screws 34 and 50 are provided
in an axial direction of the steering column 3 and a fixing
work is done from the backward side of a vehicle, and
further the all the fixing screws 34 and 50 can be fixed
from the same direction, it allows an efficient assembly
operation of the control unit 19.
[0084] Moreover, since, on account of overlapping
connection of the motor side connecting terminals 5k,
5m and the unit side connecting terminals 27a,27b in a
shaft line direction of the electric motor 5, an electrical
coupling portion thereof is set to protrude outwardly less
amount from the flange member 5g of the electric motor
5, it allows promoting compactification of the electric pow-
er steering apparatus 1.
[0085] The positioning convex 24a1 is provided to the
terminal holder 24a proximate to the electric motor 5 of
the control unit 19 mounted on the speed reduction gear
box 4, and the positioning convex 5j4 is provided to the
terminal block 5j of the electric motor 5 proximate to the
terminal holder 24a. Additionally, when the positioning
convex 5j4 is fitted into the poisoning concave 24a1, the
unit side connecting terminal 27a,27b of the control unit
19 are adapted to overlap on the top of the motor side
connecting terminals 5k,5m on the terminal block 5j.
However, it facilitates a connecting operation of the con-
trol unit 19 and the electric motor 5.
[0086] A guide wall 5j3 is provided on the terminal block
5j of the electric motor 5, which contacts with the unit
side connecting terminals 27a, 27b of the control unit 19
guide them so as to be going toward the motor side con-
necting terminals 5k,5m, it facilitates an overlap opera-
tion of the unit side connecting terminals 27a,27b on the
motor side connecting terminals 5k,5m.
[0087] Further, since slot-shaped screw holes
27a1,28b1 are formed in the unit side connecting termi-
nals 27a,27b and is configured to screw the fixing screw
34 in correspondence with a perfect circle-shaped screw
hole of the motor side connecting terminals 5,5m by

changing a position in a major axis direction of these
screw holes 27a,27b, it may absorb dimensional disper-
sion of the electric motor 5 and the control unit 19 in a
direction along a shaft line direction of the electric motor
5.
[0088] Moreover, engaging the engage convex 35a
formed in the rim of the opening of the terminal cover 36
into the engage groove 5j5 formed in the side of the ter-
minal block 5j and moving the terminal cover 36 toward
the control unit 19 enables covering the unit side con-
necting terminals 27a,27b of the control unit 19 and the
motor side connecting terminals 5k, 5m of the electric
motor 5 connected to each other. Thus, it preludes a pos-
sibility of occurring an electrical short circuit in the motor
side connecting terminals 5k,5m of the electric motor 5 ,
despite of production of conductive foreign objects there-
around, and facilitates attachment of the terminal cover
36.
[0089] Shown in FIG. 9 is the electric motor 5 of an
embodiment according to the present invention. Hereup-
on, the same components as those shown in FIGs. 3 and
4 are designated by the same reference numeral, and
description thereof is omitted for brevity’s sake.
[0090] The electric motor 5 of the present embodiment
is arranged inclined at a predetermined angle θ with re-
spect to the terminal block surface 5j1 of the terminal
block 5j provided toward a plane direction in a direction
vertical to a shaft line of the electric motor 5.
[0091] The motor side connecting terminal 5k is pro-
vided with a bent portion 5k1 at a rectangular portion of
the side proximate to the control unit 19, which is formed
with a rising slope from the bent portion 5k toward the
point 5k2 1 so as to be flexible.
[0092] As such construction, the motor side connecting
terminal 5k which is inclined with respect to the terminal
block surface 5j 1 of the terminal block 5j with a rising
slope from the side proximate to the control unit toward
the point 5k2 19 imparts an elastic backlash to the unit
side connecting terminal 27a, as elastically deforming to
the terminal block surface 5j1 side, when the unit side
connecting terminal 27 of the control unit 19 moves to-
ward the terminal block surface 5j1 for fixing by the fixing
screw 24. This improves adhesiveness with the unit side
connecting terminal 27a. Accordingly, it has the advan-
tage of improving reliability of an electrical connecting
state between the motor side connecting terminal 5k and
the unit side connecting terminal 27a, as well as prevent-
ing looseness of the fixing screw 34.
[0093] While in FIG. 9, an explanation was made to
the construction of one motor side connecting terminal
5k and the connecting state with the unit side connecting
terminal 27a of the control unit 19, the other motor side
connecting terminal 5m has the same construction.
[0094] Shown in FIG. 10 is the unit side connecting
terminal 27a of the control unit 19 of a third embodiment
according to the present embodiment.
[0095] In the present embodiment, the point forming
the screw hole 27a1 of the unit side connecting terminal
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27a is formed with a rising slope at a predetermined angle
α with respect to the proximal end side embedded in the
terminal holder 24a so as to be flexible.
[0096] When the point of the unit side connecting ter-
minal 27a with a rising slope having the above construc-
tion is fixed by the fixing screw 34 in a contact state with
motor side connecting terminal 5k, it allows looseness of
the fixing screw 34 as an elastic backlash is applied in a
direction apart from the motor side connecting terminal
5k.
[0097] While in FIG. 10, an explanation was made to
the construction of one unit side connecting terminal 27b,
the other unit side connecting terminal 27b has the same
construction.
[0098] Alternatively, even adopting either the construc-
tion of the motor side connecting terminals 5k,5m shown
in FIG. 9 and that of the unit side connecting terminals
27a,27b, or one construction shown in FIGS. 9 and 10
enables preventing looseness of the fixing screw 34.
[0099] Further, FIGs. 11 and 2 show a fourth embod-
iment according to the present embodiment.
[0100] As shown in FIG. 11, on the upper surface of
the terminal block 5j, a solder splash preventing wall 51a
is provided upwardly and protrudingly at a position par-
titioning the motor side connecting terminals 5k,5m, a
solder splash preventing wall 51b is provided protrudingly
at an opposite side of the solder splash preventing wall
51a, putting the motor side connecting terminal 5k ther-
ebetween, and a solder splash preventing wall 51c is
provided protrudingly at an opposite side of the solder
splash preventing wall 51a, putting the motor side con-
necting terminal 5m therebetween.
[0101] The preset embodiment, as shown in FIG. 12,
the motor side connecting terminal 5k and the unit side
connecting terminal 27a are connected by solder weld-
ing.
[0102] Namely, a shank 52b of a welding rivet 52 is
inserted from the bottom into a through hole of the over-
lapped unit side connecting terminal 27a and the motor
side connecting terminal 5k so that a head 52a abuts to
a lower surface of the motor side connecting terminal 5k.
The shank 52b upwardly protruding from an upper sur-
face of the unit side connecting terminal 27a is connected
by resistance welding or spot welding with a welding tool
arranged from a direction vertical to a shaft line of the
electric motor 5. In passing, although not shown, the mo-
tor side connecting terminal 5m and the unit side con-
necting terminal 27b have the same construction and are
soldered by welding.
[0103] In the present embodiment, a welded potion be-
tween the motor side connecting terminal 5k and the unit
side connecting terminal 27a are surrounded by the sol-
der splash preventing walls 51a,51b, and a welded por-
tion between the motor side connecting terminal 5m and
the unit side connecting terminal 27b is also surrounded
by the solder splash preventing walls 51a,51c. Thus, it
is very unlikely that solder penetrates between the motor
side connecting terminals 5k,5m, and that solder splash

to another portion.
[0104] A solder welding operation is carried out by dis-
posing a welding tool from a direction vertical to a shaft
line of the the overlapped unit side connecting terminal
27a and the motor side connecting terminal 5k, and unit
side connecting terminal 27b and the motor side con-
necting terminal 5m. Hence, it enables taking up an am-
ple rule space due to the absence of member interfering
with the solder tool, which improves solder workability.
[0105] Although a thrust force is applied to the unit side
connecting terminal 27a and the motor side connecting
terminal 5k, and the unit side connecting terminal 27b
and the motor side connecting terminal 5m to be sol-
dered, the speed reduction gear box 4 is subject to the
thrust force instead thereof. Consequently, it enables
prevention of suffering from breakage to the motor side
connecting terminals 5k,5m and the unit side connecting
terminals 27a,27b during a connecting work.
[0106] Whereas in the aforementioned present em-
bodiment, an explanation was made to the case where
the present invention is applied to a right-hand drive car,
not limited thereto, where the present invention is applied
to a left-hand drive car, it has only to arrange the electric
motor 5 and the control unit 19 at the right of plane sym-
metry, putting a vertical plane therebetween, running
along a control axis of the steering column 3.

Industrial Applicability

[0107] As discussed in the above, the electric power
steering apparatus according to the present invention is
serviceable to connect the motor side connecting termi-
nals and the unit side connecting terminals, while reduc-
ing a motor operating sound, even if the electric motor
with brush having the floating construction.

Reference Signs List

[0108]

1: electric power steering apparatus
2: steering shaft
2a: input shaft
2b: torsion bar
2c: output shaft
3: steering column
4: speed reduction gear box
4b: support
5: electric motor
5a: yoke
5b: magnet
5c: shaft
5d: armature
5e: commutator
5f: brush
5g: flange member
5h: screw
5i: brush holder
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5j: terminal block
5j1,5j2: terminal block surface
5j3: guide wall
5j4: positioning convex
5j5: engage groove
5k,5m: motor side connecting terminal
5k1: bent portion
5k1,5k2: point
6: upper mounting bracket
7: lower mounting bracket
11: worm
12: worm housing
13: worm wheel
14: worm wheel housing
15: torque sensor
15a: detection coil
15a,15b: detection coil
15c to 15f: external connecting terminal
16: torque sensor housing
17: motor mounting part
187: column mounting part
19: control unit
20: control unit mounting part
21: heat discharging plate
22a: connecting terminal
23: power substrate
24: synthetic resin frame
24a: terminal holder
24a1 positioning recess
24a2: engage projection
25: control substrate
25e: discrete parts
26: cover
27a,27b: unit side connecting terminal
27a1,27b1: slot-shaped screw hole
28: screw insertion hole
29: metal collar
30: gum mount
32: gum sheet
34: fixing screw
35: terminal cover
35a: engage convex
45: female connector
45a: power connector
45b: signal connector
50: fixing screw
51a,51b,51c: solder splash preventing wall
52a: solder rivet
52a: head
52b: shank
60: universal joint
61: lower shaft
62: universal joint

Claims

1. An electric power steering apparatus (1) comprising

a steering column (3) in which a steering shaft (2)
through which steering torque is transmitted is in-
stalled, and an electric motor (5) to transmit via a
speed reducer in a speed reduction gear box (4) a
steering assist force to the steering shaft (2), wherein
the electric motor (5) and a control unit (19) to drive
the electric motor (5) are juxtaposed in the speed
reduction gear box (4);
a terminal block (5j) is provided at an outer circum-
ference of a flange (5g) proximate to the control unit
(19) of the electric motor (5), a terminal box surface
of the terminal block (5j) being provided so that a
plane direction faces a direction vertical to an axis
line of the electric motor (5), the motor side connect-
ing terminal (5k) of the electric terminal being held
on the terminal block surface;
the unit side connecting terminal (27a, 27b) provided
at a position proximate to the electric motor (5) of
the control unit (19) is arranged so as to overlap with
the motor side connecting terminal (5k) on the ter-
minal block surface; and
the unit side connecting terminal (27a, 27b) and the
motor side connecting terminal (5k) are coupled at
a coupling portion,
characterized in that the motor side connecting ter-
minal (5k) is provided with a bent portion (5k1) at a
side proximate to the control unit (19) and
wherein the motor side connecting terminal (5k) is
provided with a rising slope so as to apart from the
terminal block surface (5j1, 5j2), as the motor side
connecting terminal (5k) goes from the bent portion
(5k1) toward a terminal tip.

2. The electric power steering apparatus (1) according
to claim 1, wherein the electric motor (5) and the
control unit (19) are arranged on the speed reduction
gear box (4) in series in an axial direction of the elec-
tric motor (5).

3. The electric power steering apparatus (1) according
to claim 1, wherein the coupling portion couples the
unit side connecting terminal (27a, 27b) and the mo-
tor side connecting terminal (5k) from an axial direc-
tion of the steering column (3).

4. The electric power steering apparatus (1) according
to claim 1, wherein the coupling portion is a fixing
screw (34) for fastening to the terminal block (5j) to-
gether with unit side connecting terminal (27a, 27b)
and the motor side connecting terminal (5k) from a
direction vertical to a shaft line of the electric motor
(5).

5. The electric power steering apparatus (1) according
to claim 4, further comprising a speed reduction gear
box fixing screw to fix the control unit (19) to the
speed reduction gear box (4), the speed reduction
gear box fixing screw extending in the same direction
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as the fixing screw (34) to be mashed with the unit
side connecting terminal (27a, 27b).

6. The electric power steering apparatus (1) according
to claim 1, wherein a terminal holder (24a) holding
the unit side connecting terminal (27a, 27b) is pro-
vided at a position proximate to the electric motor (5)
of the control unit (19), one fixing concave and con-
vex being provided at a position facing the electric
motor (5) of the terminal holder (24a);
the other fixing concave and convex are provided on
the terminal block (5j) of the electric motor (5) prox-
imate to the terminal holder (24a); and
when the one fixing concave and fixing convex of
the terminal holder (24a) and the other fixing con-
cave and convex of the terminal block (5j) are en-
gaged, the unit side connecting terminal (27a, 27b)
overlaps with the motor side connecting terminal
(5k).

7. The electric power steering apparatus (1) according
to claim 1, wherein a guide wall (5j3) is provided on
the terminal block (5j) to guide the unit side connect-
ing terminal (27a, 27b) in a direction in which the unit
side connecting terminal (27a, 27b) overlaps with
the top of the motor side connecting terminal (5k).

Patentansprüche

1. Elektrische Servolenkungsvorrichtung (1), umfas-
send eine Lenksäule (3), in welcher eine Lenkwelle
(2), durch welche Lenkmoment übertragen wird, ein-
gebaut ist, und einen elektrischen Motor (5) zum
Übertragen einer Lenk unterstützungskraft an die
Lenkwelle (2) über einen Geschwindigkeitsreduzie-
rer in einem geschwindigkeitsreduzierenden Getrie-
be (4), wobei
der elektrische Motor (5) und eine Steuereinheit (19)
zum Antrieb des elektrischen Motors (5) in dem ge-
schwindigkeitsreduzierenden Getriebe (4) in Neben-
einanderstellung sind;
ein Anschlussblock (5j) an einem Außenumfang ei-
nes Flansches (5g) nahe der Steuereinheit (19) des
elektrischen Motors (5) vorgesehen ist, wobei eine
Anschlusskastenoberfläche des Anschlussblocks
(5j) so vorgesehen ist, dass eine Ebenenrichtung auf
eine Richtung vertikal zu einer Axiallinie des elektri-
schen Motors (5) weist, wobei der Motorseitenver-
bindungsanschluss (5k) des elektrischen Anschlus-
ses auf der Anschlussblockoberfläche gehalten
wird;
der Einheitsseitenverbindungsanschluss (27a, 27b)
der Steuereinheit (19), der an einer Position nahe
des elektrischen Motors (5) vorgesehen ist, so an-
geordnet ist, dass dieser mit dem Motorseitenver-
bindungsanschluss (5k) auf der Anschlussblocko-
berfläche überlappt; und wobei der Einheitsseiten-

verbindungsanschluss (27a, 27b) und der Motorsei-
tenverbindungsanschluss (5k) an einem Kupplungs-
abschnitt verbunden sind,
dadurch gekennzeichnet, dass
der Motorseitenverbindungsanschluss (5k) mit ei-
nem gebogenen Abschnitt (5k1) an einer Seite nahe
der Steuereinheit (19) vorgesehen ist und
wobei der Motorseitenverbindungsanschluss (5k)
mit einer ansteigenden Neigung versehen ist, um so
von der Anschlussblockoberfläche (5j1, 5j2) zu tren-
nen, wenn sich der Motorseitenverbindungsan-
schluss (5k) von dem gebogenen Abschnitt (5k1) zu
einer Anschlussspitze bewegt.

2. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 1, wobei der elektrische Motor (5) und die
Steuereinheit (19) auf dem geschwindigkeitsredu-
zierenden Getriebe (4) in Reihe in einer Axialrichtung
des elektrischen Motors (5) angeordnet sind.

3. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 1, wobei der Kupplungsabschnitt den Ein-
heitsseitenverbindungsanschluss (27a, 27b) und
den Motorseitenverbindungsanschluss (5k) von ei-
ner axialen Richtung der Lenksäule (3) verbindet.

4. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 1, wobei der Kupplungsabschnitt eine Be-
festigungsschraube (34) zum Befestigen des An-
schlussblocks (5j) zusammen mit dem Einheitssei-
tenverbindungsanschluss (27a, 27b) und dem Mo-
torseitenverbindungsanschluss (5k) von einer Rich-
tung vertikal zu einer Linie der Welle des elektrischen
Motors (5) ist.

5. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 4, ferner umfassend eine Befestigungs-
schraube des geschwindigkeitsreduzierenden Ge-
triebes zum Befestigen der Steuereinheit (19) an
dem geschwindigkeitsreduzierenden Getriebe (4),
wobei sich die Befestigungsschraube des geschwin-
digkeitsreduzierenden Getriebes in der gleichen
Richtung erstreckt, wie die Befestigungsschraube
(34), um mit dem Einheitsseitenverbindungsan-
schluss (27a, 27b) ineinander zu greifen.

6. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 1, wobei ein Anschlusshalter (24a), der
den Einheitsseitenverbindungsabschnitt (27a, 27b)
hält, an einer Position nahe des elektrischen Motors
(5) der Steuereinheit (19) vorgesehen ist, wobei eine
konkave und konvexe Befestigung an einer auf den
elektrischen Motor (5) weisenden Position des An-
schlusshalters (24a) vorgesehen ist;
die andere konkave und konvexe Befestigung auf
dem Anschlussblock (5j) des elektrischen Motors (5)
nahe des Anschlusshalters (24a) vorgesehen sind;
und
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wenn die eine konkave Befestigung und konvexe Be-
festigung des Anschlusshalters (24a) und die andere
konkave und konvexe Befestigung des Anschluss-
blocks (5j) im Eingriff stehen, der einheitsseitige Ver-
bindungsanschluss (27a, 27b) mit dem Motorseiten-
verbindungsanschluss (5k) überlappt.

7. Elektrische Servolenkungsvorrichtung (1) gemäß
Anspruch 1, wobei eine Führungswand (5j3) auf dem
Anschlussblock (5j) vorgesehen ist, um den einheits-
seitigen Verbindungsanschluss (27a, 27b) in einer
Richtung zu führen, in welcher der Einheitsseiten-
verbindungsanschluss (27a, 27b) mit dem Oberen
des Motorseitenverbindungsanschluss (5k) über-
lappt.

Revendications

1. Appareil de direction assistée électrique (1) compre-
nant une colonne de direction (3) dans laquelle est
installé un arbre de direction (2) grâce auquel est
transmis le couple de direction, et un moteur électri-
que (5) destiné à transmettre à l’arbre de direction
(2), par l’intermédiaire d’un réducteur de vitesse si-
tué dans une boîte d’engrenages réducteurs de vi-
tesse (4), une force d’assistance au braquage, dans
lequel :

- le moteur électrique (5) et une unité de com-
mande (19) destinée à commander le moteur
électrique (5), sont juxtaposés dans la boîte
d’engrenages réducteurs de vitesse (4);
- une plaque à bornes (5j) est disposée au ni-
veau d’une circonférence extérieure d’une bride
(5g) à proximité de l’unité de commande (19) du
moteur électrique (5), une surface de plaque à
bornes de la plaque à bornes (5j) étant disposée
de telle sorte qu’une direction de plan fasse face
à une direction verticale par rapport à une ligne
d’axe du moteur électrique (5), la borne de con-
nexion du côté moteur (5k) de la borne électri-
que étant retenue sur la surface de la plaque à
bornes;
- la borne de connexion du côté unité (27a, 27b)
disposée au niveau d’une position à proximité
du moteur électrique (5) de l’unité de commande
(19), est agencée de façon à chevaucher la bor-
ne de connexion du côté moteur (5k) sur la sur-
face de la plaque à bornes; et
- la borne de connexion du côté unité (27a, 27b)
et la borne de connexion du côté moteur (5k)
sont accouplées au niveau d’une partie
accouplement ;

caractérisé en ce que la borne de connexion du
côté moteur (5k) est dotée d’une partie courbée (5k1)
au niveau d’un côté à proximité de l’unité de com-

mande (19) ; et
dans lequel la borne de connexion du côté moteur
(5k) est dotée d’une pente relevée de façon à s’éloi-
gner de la surface de la plaque à bornes (5j1, 5j2),
la borne de connexion du côté moteur (5k) s’éloi-
gnant de la partie courbée (5k1) vers un bout de la
borne.

2. Appareil de direction assistée électrique (1) selon la
revendication 1, dans lequel le moteur électrique (5)
et l’unité de commande (19) sont agencés sur la boî-
te d’engrenages réducteurs de vitesse (4), en série
dans la direction axiale du moteur électrique (5).

3. Appareil de direction assistée électrique (1) selon la
revendication 1, dans lequel la partie accouplement
accouple la borne de connexion du côté unité (27a,
27b) et la borne de connexion du côté moteur (5k)
à partir de la direction axiale de la colonne de direc-
tion (3).

4. Appareil de direction assistée électrique (1) selon la
revendication 1, dans lequel la partie accouplement
est une vis de fixation (34) destinée à une fixation
sur la plaque à bornes (5j) avec la borne de con-
nexion du côté unité (27a, 27b) et la borne de con-
nexion du côté moteur (5k) à partir d’une direction
verticale par rapport à la ligne d’arbre du moteur élec-
trique (5).

5. Appareil de direction assistée électrique (1) selon la
revendication 4, comprenant en outre une vis de fixa-
tion de boîte d’engrenages réducteurs de vitesse
destinée à fixer l’unité de commande (19) sur la boîte
d’engrenages réducteurs de vitesse (4), la vis de
fixation de boîte d’engrenages réducteurs de vitesse
s’étendant dans la même direction que la vis de fixa-
tion (34) à écraser avec la borne de connexion du
côté unité (27a, 27b).

6. Appareil de direction assistée électrique (1) selon la
revendication 1, dans lequel un support de borne
(24a) qui tient la borne de connexion du côté unité
(27a, 27b), est disposé au niveau d’une position à
proximité du moteur électrique (5) de l’unité de com-
mande (19), des parties fixations concave et conve-
xe étant prévues au niveau d’une position qui fait
face au moteur électrique (5), du support de borne
(24a) ;
les autres parties fixations concave et convexe sont
disposées sur la plaque à bornes (5j) du moteur élec-
trique (5) à proximité du support de borne (24a) ; et
lorsque les parties fixations concave et convexe du
support de borne (24a) et les autres parties fixations
concave et convexe de la plaque a bornes (5j) sont
mises en prise, la borne de connexion du côté unité
(27a, 27b) chevauche la borne de connexion du côté
moteur (5k).
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7. Appareil de direction assistée électrique (1) selon la
revendication 1, dans lequel une paroi de guidage
(5j3) est disposée sur la plaque à bornes (5j) de façon
à guider la borne de connexion du côté unité (27a,
27b) dans une direction dans laquelle la borne de
connexion du côté unité (27a, 27b) chevauche le
dessus de la borne de connexion du côté moteur
(5k).
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