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Description

BACKGROUND

1. Technical Field

[0001] The present invention relates to: a torque de-
tecting device which detects a torque exerted to a rotating
body; and an electric power steering apparatus including
the torque detecting device and an electric motor for as-
sisting a steering operation.

2. Description of Related Art

[0002] A torque detecting device is, for example, de-
scribed in Patent Document 1. The torque detecting de-
vice of the Patent Document 1 includes a magnetic circuit
forming member provided on a rotating body having an
input shaft and an output shaft which connect to each
other via a torsion bar. The device also includes two mag-
netic flux concentrating rings that concentrate a magnetic
flux generated by the magnetic circuit forming member.
The two rings locate parallel to each other in an axial
direction of the shafts and locate outside an outer cir-
cumference of the magnetic circuit forming member, be-
ing apart from each other. The device also includes a
detecting part that detects a torque, which is exerted to
the rotating body, based on a density of the magnetic flux
which the rings concentrate.
[0003] The above-mentioned torque detecting device
is mounted, for example, on an electric power steering
apparatus for a vehicle. The electric power steering ap-
paratus includes the rotating body whose input shaft con-
nects to a steering wheel. The apparatus also includes
a tubular housing that accommodates the rotating body
to support it. The apparatus also includes an electric mo-
tor for assisting a steering operation, which connects to
the output shaft via a reduction mechanism. The appa-
ratus also includes a controlling part having a microproc-
essor and coupled to the detecting part and a driving
circuit of the electric motor. Based on a torsion arising in
the torsion bar, the detecting part detects the torque ex-
erted to the input shaft upon the steering operation of the
steering wheel. The electric motor is controlled to be driv-
en based on the detected torque.
[0004] In addition, when the torque detecting device is
mounted on the housing, the torque detecting device as
a whole is inserted into an interior from one end of the
housing and is fixed in the interior of the housing.

[Patent Document 1] Japanese Patent Application
Laid-Open No. 2003-149062

[0005] Documents JP 2005/265581 and JP
20003/18626 deal with electrically driven power appara-
tus comprising an input shaft, an output shaft and a torque
detector, the output shaft being coupled to the input shaft,
and a torque detector being placed between the input

shaft and the output shaft.
[0006] Document US-4376053 relates to a method and
system employing a filter-detector for detecting mastitis
in cows.

SUMMARY

Problems to Be Solved by the Invention

[0007] However, in the torque detecting device of the
Patent Document 1, a whole of the torque detecting de-
vice is inserted into the interior of the housing. Further,
the device is fixed in the interior of the housing. Therefore,
it is rather difficult to perform a fixing operation in which
the torque detecting device is to be fixed at a precise
position in an appropriate posture inside the housing.
Thus, improvements have been desired.
[0008] FIG. 10 is a partially enlarged cross-sectional
view of an electric power steering apparatus including an
improved torque detecting device. As shown in the figure,
the applicant has developed the torque detecting device
including a holding ring 105. The holding ring has a ring
part 102 retaining a magnetic flux concentrating ring 100
and a detecting part 101. The holding ring also has an
attachment part 103 projected in one radial direction of
the ring part 102. The holding ring also has a flange 104
circumferentially provided on a tip end of the attachment
part 103. A housing 106 of the electric power steering
apparatus includes a through hole 107 that penetrates
through the housing 106 in a radial direction. The housing
106 also includes an annular grove 108 that communi-
cates with an edge of the through hole 107. An O-ring
109 is fitted in the annular groove 108. The torque de-
tecting device is inserted in the housing 106 through the
through hole 107 in the radial direction. Then, after the
flange 104 pinches the O-ring 109 in the annular groove
108, the flange 104 is fixed on the housing 106 using tiny
screws.
[0009] In such configurations, the fixing operation of
the torque detecting device is improved. On the other
hand, the flange 104, which is annular, projects on the
attachment part 103 of the holding ring 105. Therefore,
the holding ring 105 becomes bulkier and this may disturb
easier transportation of a plurality of the devices and/or
compact packaging of them. In addition, a dimension of
the housing 106 in the axial direction becomes longer by
a dimension of such a flange 104. Even in the case where
the electric power steering apparatus has a steering col-
umn capable of absorbing secondary impact energy
mounted on the housing 106, the apparatus suffers from
shortening of an energy absorption stroke by the dimen-
sion of the flange 104.
[0010] It is preferred to secure the longer energy ab-
sorption stroke as long as possible, because safety in
crash can be rendered much higher in case of head-on
crash. On the other hand, mounting positions of the elec-
tric power steering apparatus on vehicle bodies neces-
sarily depend on respective vehicle types. There is a sys-
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tem in which the secondary impact energy is absorbed
by displacement of an upper column relative to a lower
column where the upper column slidably fits to the lower
column in the axial direction and the lower column fits to
one end of the housing 106 to fix it. In the system, the
longer the dimension of the housing 106 in the axial di-
rection becomes, the shorter a displacement amount (the
energy absorption stroke) of the upper column relative
to the lower column becomes.
[0011] A chief object is to provide: a torque detecting
device whose profile can be reduced for making trans-
portation of a plurality of the devices easier and making
packaging of them more compact; and an electric power
steering apparatus in which the energy absorption stroke
can be made far longer.

Means for Solving the Problems

[0012] There is provided a torque detecting device ac-
cording to claim 1.
[0013] There is provided an electric power steering ap-
paratus, comprising: the torque detecting device accord-
ing to claim 1; a housing which includes a through hole
penetrating a circular tubular part, which accommodates
the rotating body to fix it, in a radial direction and allows
the holding ring to be fitted through the through hole
therein, the attachment part attaching to the housing; a
steering operation shaft which connects to the rotating
body; a controlling part which drives an electric motor for
assisting a steering operation, based on the torque de-
tected by the torque detecting device; and transmitting
means which transmits a rotating force of the electric
motor to a steering mechanism.
[0014] There is provided an electric power steering ap-
paratus according to an aspect, further comprising: an
upper column which connects to a steering operation
member; and a lower column which fits to the upper col-
umn relative to which the lower column is capable of dis-
placement in an axial direction thereof, a lower end of
the lower column fitting to one end of the housing to be
fixed, wherein the upper column and the lower column
accommodates the steering operation shaft.

Effects of the Invention

[0015] According to an aspect, both end faces of the
holding ring having the attachment part in an axial direc-
tion of the holding ring are substantially parallel to each
other, and the attachment part that includes both end
faces includes a fitting groove in which a sealing ring,
which seals a gap between the attachment part and the
stationary substance, fits. Therefore, the profile of the
holding ring can be reduced. Thus, even a plurality of the
holding rings can be transported easily and packaged
compactly.
[0016] According to an aspect, even though both end
faces of the holding ring in an axial direction of the holding
ring are substantially parallel to each other, a flange be-

tween the both end faces allows the holding ring to be
fixed easily.
[0017] According to an aspect, a dimension of the
housing in the axial direction can be rendered shorter by
a dimension of a flange of the holding ring. Therefore,
when the steering column that can absorb the secondary
impact energy is mounted to the housing, the energy ab-
sorption stroke can be rendered longer by the dimension
of the flange. Moreover, the holding ring is provided with
the fitting groove. Therefore, the fitting groove can be
formed in the holding ring during the molding of the hold-
ing ring, while the housing has no need for being formed
with such a fitting groove. Thus, manufacturing of the
housing can cost less.
[0018] According to an aspect, the displacement of the
lower column relative to the upper column can be ren-
dered longer by the dimension of the flange. Accordingly,
safety in crash can be rendered higher due to a resulting
longer energy absorption stroke in head-on crash of ve-
hicles.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0019]

FIG. 1 is a cross-sectional view of a torque detecting
device according to one embodiment;
FIG. 2 is a perspective view of the torque detecting
device according to the embodiment;
FIG. 3 is a schematic exploded perspective view of
the torque detecting device according to the embod-
iment;
FIG. 4 is a diagram illustrating a magnetic circuit
which generates in a case that a rotating body rotates
in one direction;
FIG. 5 is a partially enlarged cross-sectional view of
an example of an electric power steering apparatus
using the torque detecting device;
FIG. 6 is a perspective view of relationship of the
torque detecting device to a housing;
FIG. 7 is a diagram illustrating assembling into the
housing;
FIG. 8 is a cross-sectional view of a part of the torque
detecting device;
FIG. 9 is a cross-sectional view of an electric power
steering apparatus as a whole; and
FIG. 10 is a partially enlarged cross-sectional view
of the electric power steering apparatus including an
improved torque detecting device.

DESCRIPTION OF THE REFERENCE NUMERALS

[0020] A: a torque detecting device; 2: a first rotating
body (a rotating body); 3: a second rotating body (a ro-
tating body); 4: a magnet circuit forming member; 5: a
magnetic flux concentrating ring; 6: a detecting part; 7:
a holding ring; 72b: an attachment portion (an attachment
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part); 72c: a flange; 73: a fitting groove; 10: a sealing
ring; 20: a steering operation shaft; 21: a force transmit-
ting shaft (force transmitting means); 25: a housing (a
stationary substance); 25b: a circular tubular part; 25d:
a through hole; 26: an electric motor; 28: a controlling
part; 29: a lower column; and 30: an upper column.

DETAILED DESCRIPTION

[0021] Hereinafter, with reference to the drawings that
show embodiments of the present invention, the present
invention will be illustrated in detail. FIG. 1 is a cross-
sectional view of a torque detecting device according to
one embodiment. FIG. 2 is a perspective view of the
torque detecting device. FIG. 3 is a schematic exploded
perspective view. FIG. 4 is a diagram illustrating a mag-
netic circuit which generates in a case that a rotating
body rotates in one direction.
[0022] A torque detecting device A includes two mag-
netic flux concentrating rings 5, 5 that concentrates a
magnetic flux which a magnetic circuit forming member
4 generates. The two rings 5, 5 are spaced from each
other in an axial direction thereof. Also, the two rings 5,
5 circumferentially locate outside the magnetic circuit
forming member 4 that a first rotating body 2 and a second
rotating body 3 have, which coaxially connect to each
other via a torsion bar 1. The device also includes a de-
tecting part 6 that detects a torque exerted to the first
rotating body 2 based on a density of the flux concen-
trated by the magnetic flux concentrating rings 5, 5. The
device also includes a holding ring 7 that holds the mag-
netic flux concentrating rings 5, 5 and the detecting part
6 and has an attachment part for attachment onto a sta-
tionary substance such as a housing in an outer circum-
ference of the holding ring 7. The device also includes a
detecting circuit substrate 9 that connects to the detecting
part 6 via lead wires 8. Further, the magnetic circuit form-
ing member 4 includes permanent magnets 41 attached
to an outer circumference of the first rotating body 2. Also,
the magnetic circuit forming member 4 includes two mag-
netic rings 42, 42 which locate outside the permanent
magnets 41 and fit onto the second rotating body 3.
[0023] The permanent magnets 41 form a multi-pole
magnetized ring that is magnetized alternately with north
and south poles in a circumferential direction of the ring.
The permanent magnets 41 fit onto the first rotating body
2.
[0024] The magnetic rings 42, 42 have two opposing
annular plate portions 42a, 42a that separate from each
other in an axial direction of the second rotating body 3.
The magnetic rings 42, 42 also have comb teeth 42b,
42b that extend toward each other from inner circumfer-
ential portions of the annular plate portions 42a, 42a. In
the magnetic rings 42, 42, a magnetic flux density be-
tween the magnetic rings 42, 42 varies upon their rotation
relative to the permanent magnets 41. The comb teeth
42b, 42b intermesh alternately at equal intervals in the
circumferential direction. The magnetic rings 42, 42 are

molded with a synthetic resin material, where the comb
teeth 42b, 42b intermesh alternately to provide a molded
body.
[0025] The magnetic flux concentrating rings 5, 5 are
circular rings that have convex pieces 51, 51. The convex
pieces 51, 51 extend radially outward from respective
circumferential positions of the magnetic flux concentrat-
ing rings 5, 5, and locate on both sides of the detecting
part 6. In the magnetic flux concentrating rings 5, 5, the
magnetic flux gathers in the convex pieces 51, 51. Fur-
thermore, the magnetic flux concentrating rings 5, 5 are
made of a processed magnetic plate such as a steel plate.
[0026] The holding ring 7 includes a ring part 71 having
a through hole 71a corresponding to an inner circumfer-
ential face of the magnetic flux concentrating rings 5, 5.
The holding ring 7 also includes a polygonal cylinder por-
tion 72, which is provided with a bottom, extending radi-
ally outward from a circumferential portion of the ring part
71 and having an accommodating portion 72a and an
attachment portion 72b. They are molded with a synthetic
resin material. In a circumferential portion of the polygo-
nal cylinder part 72, the attachment portion 72b has flang-
es 72c, 72c.
[0027] Both end faces 7a, 7b of the holding ring 7 in
an axial direction of the holding ring 7 are substantially
parallel to each other. A circumferential surface of the
holding ring 7, which intervenes between the both end
surfaces 7a, 7b, has a substantial U shape. The flanges
72c, 72c project at both end portions of the circumferen-
tial surface in a circumferential direction, in other words,
at both side surface portions 7c, 7c between the both end
surfaces 7a, 7b. The flanges 72c, 72c include insertion
holes 72d, 72d through which tiny screws are to be in-
serted. An annular fitting groove 73 is provided along a
whole circumference around the attachment portion 72b
including a vicinity of base portions of the flanges 72c,
72c. A sealing ring 10 fits into the fitting groove 73. The
sealing ring 10 consists of an O-ring for sealing a gap
between the attachment portion 72b and the stationary
substance. In addition, the fitting groove 73 is formed
when molding the holding ring 7.
[0028] The through hole 71a communicates with the
accommodating portion 72a via a communication hole
71b. The magnetic flux concentrating rings 5, 5 fit into
the ring part 71 to be fixed on an inner circumference of
the ring part 71. The convex pieces 51, 51 of the magnetic
flux concentrating rings 5, 5 locate in the communication
hole 71b. The detecting circuit substrate 9 is mounted in
the accommodating portion 72a with tiny screws. A lid
body 11 is mounted on an opening end of the polygonal
cylinder part 72, which opens toward outside, with such
as tiny screws. Lead wires from the substrate 9 are guid-
ed through the lid body 11.
[0029] The detecting part 6 includes a Hall element
that varies in electric characteristics such as resistance
by the action of a magnetic field. The detecting part 6
changes its detection signal in accordance with a change
of a density of a magnetic flux that is generated between
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the convex pieces 51, 51 of the magnet flux concentrating
rings 5, 5. The detection signal is sent to the detecting
circuit substrate 9. It should be noted that the detecting
part 6 might include a magnetic sensing element other
than the Hall element. The magnetic sensing element
may vary in the electric characteristics such as the re-
sistance by the effect of the magnetic field such as a
magnetoresistance effect (MR) element, and is not lim-
ited to the Hall element.
[0030] FIG. 5 is a partially enlarged cross-sectional
view of an example of an electric power steering appa-
ratus using a torque detecting device. FIG. 6 is a per-
spective view of relationship of a torque detecting device
to a housing. FIG. 7 is a diagram illustrating assembling
into a housing. FIG. 8 is a cross-sectional view of a part
of a torque detecting device. FIG. 9 is a cross-sectional
view of an electric power steering apparatus as a whole.
[0031] The torque detecting device A as described
above is used for an electric power steering apparatus
for a vehicle for example. The electric power steering
apparatus includes a force transmitting shaft 21 (the sec-
ond rotating body 3) that connects coaxially to a steering
operation shaft 20 via the torsion bar 1. The steering op-
eration shaft 20 connects to a steering operation member
as a steering wheel at an upper end thereof and connects
to the first rotating body 2 at a lower end thereof. The
apparatus also includes a housing 25 that surrounds the
first rotating body 2 and the force transmitting shaft 21
and includes three bearings 22, 23, 24 rotatably support-
ing the first rotating body 2 and the force transmitting
shaft 21. The apparatus also includes an electric motor
for assisting a steering operation attached to the housing
25. The apparatus also includes a reduction mechanism
27 that transmits a rotational force from a driving shaft
of the electric motor 26 to an output shaft 21 (the force
transmitting shaft 21, the second rotating body 3). The
apparatus also includes the torque detecting device A
and a controlling part 28 having a microprocessor that is
coupled to the detecting circuit substrate 9 of the torque
detecting device A and a driving circuit of the electric
motor 26. The apparatus also includes a lower column
29 accommodating the steering operation shaft 20. The
lower column 29 fits onto an upper end of the housing
25 at a lower end thereof. The apparatus also includes
an upper column 30 accommodating the steering oper-
ation shaft 20, which is supported by the upper column
30. The upper column 30 fits onto the lower column 29
relative to which the upper column 30 is capable of dis-
placement in an axial direction thereof.
[0032] The housing 25 is the stationary substance at-
tached to a vehicle body. The housing 25 includes a cir-
cular tubular part 25b that surrounds the first rotating
body 2 and the force transmitting shaft 21. The circular
tubular part 25b has a connective cylinder part 25a at an
upper end thereof. The housing 25 also includes an at-
tachment seat 25c for attaching the holding ring 7 thereto.
The attachment seat 25c is provided to project in a portion
of an outer circumference of the circular tubular part 25b.

The housing 25 also includes a through hole 25d pene-
trating the circular tubular part 25b in a radial direction
thereof. The through hole 25d is rectangular in section
to arrange the magnetic flux concentrating rings 5, 5 in
the circular tubular part 25b. The housing 25 also includes
an engagement groove 25e that communicates with the
through hole 25d and bends corresponding to the ring
part 71 of the holding ring 7. The attachment seat 25c is
provided in two portions of the housing 25, which oppose
the flanges 72c, 72c respectively. The two attachment
seats 25c, 25c are provided with screw holes 25f, 25f
respectively. The holding ring 7 attaches to the housing
25 by fitting tiny screws 12 into screw holes 25f, 25f after
the tiny screws 12 are inserted into the insertion holes
72d, 72d of the flange 72c, 72c.
[0033] The connective cylinder part 25a locates near
the through hole 25d. The bearing 22 fits inside the con-
nective cylinder part 25a to be fixed thereon. The lower
column 29 fits onto the connective cylinder part 25a to
be fixed thereon.
[0034] There is a gap on the lower column 29 the upper
end of which the upper column 30 embraces. In the gap,
an impact energy absorbing member 31 is provided for
absorbing secondary impact energy and has a tubular
shape. The upper end of the upper column 30 holds a
bearing 32 to be fitted therein that supports the steering
operation shaft 20. Furthermore, an impact transmitting
ring 33 fits on the steering operation shaft 20. The impact
transmitting ring 33 comes into contact with an upper
face of the bearing 32. The secondary impact energy,
which is exerted to the steering operation shaft 20, is
transmitted to the upper column 30 via the impact trans-
mitting ring 33 and the bearing 32. The secondary impact
energy is absorbed by the impact energy absorbing
member 31 during displacement of the upper column 30
relative to the lower column 29 in the axial direction.
[0035] The ring part 71 of the holding ring 7 is inserted
into the circular tubular part 25b through the through hole
25d which penetrates the circular tubular part 25b of the
housing 25 in the radial direction. The magnetic flux con-
centrating rings 5, 5 are positioned in the circular tubular
part 25b by engagement of the ring part 71 with the en-
gagement groove 25e. The sealing ring 10 comes into
contact with inner circumferential surface of the through
hole 25d to seal. The flanges 72c, 72c of the holding ring
7 attaches onto the attachment seats 25c, respectively.
After the attachment of the holding ring 7, the first rotating
body 2 and the force transmitting shaft 21 are inserted
into the circular tubular part 25b in the axial direction of
the housing 25. The permanent magnets 41 and the mag-
netic ring 42 are arranged inside the magnetic flux con-
centrating rings 5, 5.
[0036] In addition, the steering operation shaft 20 in-
cludes an upper shaft 20a and a lower shaft 20b. The
upper shaft 20a connects to the lower shaft 20b via an
impact energy absorbing member 34 and is enabled to
displace relative to the lower shaft in the axial direction.
The secondary impact energy that is exerted to the upper
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shaft 20a is absorbed by the impact energy absorbing
member 34 during displacement of the upper column 30
relative to the lower column 29 in the axial direction.
[0037] In the above-mentioned electric power steering
apparatus, the both end faces of the holding ring 7 of the
torque detecting device A in the axial direction are sub-
stantially parallel to each other. The fitting groove 73 is
provided in the attachment portion 72b that includes the
both end faces. The sealing ring 10 fits into the fitting
groove 73. Due to the above-mentioned configurations,
the sealing ring 10 can seal the attachment portion 72b
of the holding ring 7 without a fitting groove for sealing
in the through hole 25d of the housing 25. Further, since
there can be no fitting groove for sealing in the through
hole 25d of the housing, a distance H between an end
of the housing 25 and a step portion of the housing 25
can be made short. The distance H is shorter than that
of the conventional structure that the fitting groove is pro-
vided in the housing 25 and the sealing ring is sand-
wiched between the housing and the flange circumfer-
entially provided corresponding to the sealing rings. Con-
sequently, a displacement amount S (an energy absorb-
ing stroke S) can be made long in the axial direction of
the upper column 30 relative to the lower column 29. The
amount S is longer than that of the conventional structure
that the fitting groove is provided in the housing 25 and
the sealing ring is held between the housing and the
flange circumferentially provided corresponding to the
sealing ring. Thus, safety in crash can be made higher
in head-on crash of vehicles. Further, costs can be re-
duced since there is no need for providing the fitting
groove for sealing in the housing 25, the costs including
that of the housing 25 as well as the electric power steer-
ing apparatus.
[0038] It should be noted that, in the electric power
steering apparatus, a rotation torque, which is exerted to
the steering operation shaft 20 upon an operation of the
steering operation member, is detected by the detecting
part 6 based on torsion, which is generated in the torsion
bar 1. After the detected torque is converted to voltage
signals in the detecting circuit substrate 9, the signals
are sent to the controlling part 28. The controlling part 28
outputs instruction signals for controlling driving of the
electric motor 26. The electric motor 26 rotates the force
transmitting shaft 21 via the reduction mechanism 27.

INDUSTRIAL APPLICABILITY

[0039] The torque detecting device A according to the
present invention can be applied not only to electric pow-
er steering apparatuses but also to other apparatuses
than the electric power steering apparatuses.

Claims

1. A torque detecting device (A) comprising:

magnetic flux concentrating rings (5, 5) which
locate outside of a circumference of a magnetic
circuit forming member (4) provided in a rotating
body (2, 3) to which a torque is exerted, the rings
(5, 5) concentrating a magnetic flux generated
by the magnetic circuit forming member (4);
a detecting part (6) which detects the torque ex-
erted to the rotating body (2, 3) based on a den-
sity of the magnetic flux concentrated by the
rings (5, 5); and
a holding ring (7) which holds the magnetic flux
concentrating rings (5, 5) and the detecting part
(6) and includes an attachment portion (72b),
which attaches to a stationary substance, on an
outer circumference of the holding ring (7),
wherein
both end faces (7a, 7b) of the holding ring (7) in
an axial direction of the holding ring (7) are par-
allel to each other, and
the attachment portion (72b) is provided with a
flange (72c) between both end faces (7a, 7b),
and

characterized in that the attachment portion (72b)
includes a fitting groove (73) in which a sealing ring
(10), which seals the attachment portion (72b) and
the stationary substance, fits, and wherein the fitting
groove (73) is annular along a whole circumference
around the attachment portion (72b).

2. The torque detecting device according to claim 1,
wherein the holding ring (7) further includes a ring
part (71) having a through hole (71a) corresponding
to an inner circumferential face of the magnetic flux
concentrating rings (5, 5), and
the attachment portion (72b) is arranged radially out-
ward from a circumferential portion of the ring part
(71).

3. The torque detecting device according to claim 2,
wherein the ring part (71) has a chamfered edge.

4. The torque detecting device according to claim 1,
wherein one fitting groove (73) and one sealing ring
(10) are provided.

5. An electric power steering apparatus comprising:

the torque detecting device (A) according to any
one of claims 1 to 5;
a housing (25) which includes a through hole
(25d) penetrating a circular tubular part (25b),
which accommodates the rotating body (2, 3) to
fix it, in a radial direction and allows the holding
ring (7) to be fitted through the through hole
therein, the attachment portion (72b) attaching
to the housing (25);
a steering operation shaft (20) which connects
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to the rotating body (2, 3);
a controlling part (28) which drives an electric
motor (26) for assisting a steering operation,
based on the torque detected by the torque de-
tecting device (A); and
transmitting means which transmits a rotating
force of the electric motor (26) to a steering
mechanism.

6. The electric power steering apparatus according to
claim 5, further comprising:

an upper column (30) which connects to a steer-
ing operation member; and
a lower column (29) which fits to the upper col-
umn (30) relative to which the lower column (29)
is capable of displacement in an axial direction
thereof, a lower end of the lower column (29)
fitting to one end of the housing (25) to be fixed,
wherein
the upper column (30) and the lower column (29)
accommodate the steering operation shaft (20).

7. The electric power steering apparatus according to
claim 5 or 6, wherein the holding ring (7) is fitted in
the through hole (25d) of the housing (25) from the
radial direction.

Patentansprüche

1. Eine Drehmomentdetektiervorrichtung (A) die Fol-
gendes aufweist:

Magnetflusskonzentrationsringe (5, 5), die au-
ßerhalb eines Umfangs eines Magnetkreisform-
glieds (4) in einem Rotationskörper (2, 3) ange-
ordnet sind, auf den ein Drehmoment ausgeübt
wird, wobei die Ringe (5, 5) einen durch das Ma-
gnetkreisformglied (4) erzeugten Magnetfluss
konzentrieren;
einen Detektierteil (6), der das auf den Drehkör-
per (2, 3) ausgeübte Drehmoment detektiert, ba-
sierend auf einer Dichte des durch die Ringe (5,
5) konzentrierten Magnetflusses; und
einen Haltering (7), der die Magnetflusskonzen-
trierringe (5, 5) und den Detektierteil (6) enthält
und einen Befestigungsteil (72b) aufweist, der
an einer stationären Substanz auf einem Au-
ßenumfang des Halterings (7) befestigt ist, wo-
bei beide Endstirnflächen (7a, 7b) des Halte-
rings (7) in einer Axialrichtung des Halterings (7)
parallel zueinander verlaufen, und der Befesti-
gungsteil (72b) mit einem Flansch (72c) zwi-
schen beiden Endstirnflächen (7a, 7b) versehen
ist, und

dadurch gekennzeichnet, dass der Befestigungs-

teil (72b) eine Passnut (73) aufweist, in den ein Dich-
tring (10) passt, der den Befestigungsteil (72b) und
die stationäre Substanz abdichtet, und wobei die
Passnut (73) ringförmig entlang eines ganzen Um-
fangs um den Befestigungsteils (72b) herum ver-
läuft.

2. Die Drehmomentdetektiervorrichtung nach An-
spruch 1, wobei der Haltering (7) ferner einen Ring-
teil (71) mit einem Durchgangsloch (71 a) entspre-
chend einer Innenumfangsstirnfläche der Magnet-
flusskonzentrierringe (5, 5) aufweist, und wobei der
Befestigungsteil (72b) radial nach außen von dem
Umfangsteils des Ringteils (71) angeordnet ist.

3. Die Drehmomentdetektiervorrichtung nach An-
spruch 2, wobei der Ringteil (71) eine abgeschrägte
Kante aufweist.

4. Die Drehmomentdetektiervorrichtung nach An-
spruch 1, wobei eine Passnut (73) und ein Dichtring
(10) vorgesehen sind.

5. Eine elektrische Servolenkvorrichtung, die Folgen-
des aufweist:

eine Drehmomentdetektiervorrichtung (A) ent-
sprechend einem der Ansprüche 1 bis 5;
ein Gehäuse (25), welches ein Durchgangsloch
(25d) aufweist, welches ein kreisförmiger Rohr-
teil (25b) durchdringt, der den Rotationskörper
(2, 3) zur Befestigung desselben aufweist, und
zwar in einer Radialrichtung und gestattet, dass
der Haltering (7) durch das Durchgangsloch da-
rin eingepasst wird, wobei der Befestigungsteil
(72b) am Gehäuse (25) befestigt ist;
eine Lenkoperationswelle (20), die mit dem Ro-
tationskörper (2, 3) verbunden ist; einen Steu-
erteil (28) der einen Elektromotor (26) antreibt,
um den Lenkvorgang zu unterstützen basierend
auf dem durch die Drehmomentsdetektiervor-
richtung (A) festgestellten Drehmoment; und

Übertragungsmittel, die eine Drehkraft des Elektro-
motors (26) zu einem Lenkmechanismus übertra-
gen.

6. Die elektrische Servolenkvorrichtung nach An-
spruch 5, wobei ferner Folgendes vorgesehen ist:

eine obere Säule (30), die mit dem Lenkopera-
tionsglied verbunden ist; und
eine untere Säule (29), die zu der oberen Säule
(30) passt, relativ zu der die untere Säule (29)
in der Lage ist eine Verschiebung in einer Axi-
alrichtung auszuführen, wobei ein unteres Ende
der unteren Säule (29) an ein Ende des Gehäu-
ses (25) passt und daran befestigt ist, wobei
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die obere Säule (30) und die untere Säule (29)
die Lenkoperationswelle (20) unterbringen.

7. Die elektrische Servolenkvorrichtung nach An-
spruch 5 oder 6, wobei der Haltering (7) in das Durch-
gangloch (25d) des Gehäuses (25) aus der Radial-
richtung eingepasst ist.

Revendications

1. Dispositif de détection de couple (A) comprenant :

des bagues de concentration de flux magnéti-
que (5, 5) qui sont situées à l’extérieur d’une
circonférence d’un élément de formation de cir-
cuit magnétique (4) prévu dans un corps rotatif
(2, 3) sur lequel un couple est exercé, les bagues
(5, 5) concentrant un flux magnétique généré
par l’élément de formation de circuit magnétique
(4) ;
une partie de détection (6) qui détecte le couple
exercé sur le corps rotatif (2, 3) sur la base de
la densité du flux magnétique concentré par les
bagues (5, 5) ; et
une bague de maintien (7) qui maintient les ba-
gues de concentration de flux magnétique (5, 5)
et la partie de détection (6) et comprend une
portion de fixation (72b), qui se fixe à une subs-
tance fixe, sur une circonférence extérieure de
la bague de maintien (7), dans lequel
les deux faces d’extrémité (7a, 7b) de la bague
de maintien (7) dans une direction axiale de la
bague de maintien (7) sont parallèles entre elles,
et
la portion de fixation (72b) est munie d’un rebord
(72c) entre les deux faces d’extrémité (7a, 7b),
et

caractérisé en ce que la portion de fixation (72b)
comprend une gorge de montage (73) dans laquelle
se monte une bague d’étanchéité (10), qui étanchéi-
fie la portion de fixation (72b) et la substance fixe,
et la gorge de montage (73) est annulaire le long
d’une circonférence complète autour de la portion
de fixation (72b).

2. Dispositif de détection de couple selon la revendica-
tion 1, dans lequel la bague de maintien (7) com-
prend en outre une partie de bague (71) comportant
un trou traversant (71a) correspondant à une face
circonférentielle intérieure des bagues de concen-
tration de flux magnétique (5, 5), et la portion de fixa-
tion (72b) est agencée radialement en direction de
l’extérieur à partir d’une portion circonférentielle de
la partie de bague (71).

3. Dispositif de détection de couple selon la revendica-

tion 2, dans lequel la partie de bague (71) a un bord
chanfreiné.

4. Dispositif de détection de couple selon la revendica-
tion 1, dans lequel une gorge de montage (73) et
une bague d’étanchéité (10) sont prévues.

5. Dispositif de direction assistée électrique,
comprenant :

un dispositif de détection de couple (A) selon
l’une quelconque des revendications 1 à 5 ;
un boîtier (25) qui comprend un trou traversant
(25d) pénétrant une partie tubulaire circulaire
(25b), qui accueille le corps rotatif (2, 3) pour le
fixer, dans une direction radiale et permet à la
bague de maintien (7) d’être montée dans le trou
traversant, la portion de fixation (72b) se fixant
au boîtier (25) ;
un arbre d’actionnement de direction (20) qui
est connecté au corps rotatif (2, 3) ;
une partie de contrôle (28) qui commande un
moteur électrique (26) pour assister une opéra-
tion de direction, sur la base du couple détecté
par le dispositif de détection de couple (A) ; et
des moyens de transmission qui transmettent
une force de rotation du moteur électrique (26)
à un mécanisme de direction.

6. Dispositif de direction assistée électrique selon la
revendication 5, comprenant en outre :

une colonne supérieure (30) qui est connectée
à un élément d’actionnement de direction ; et
une colonne inférieure (29) qui se monte sur la
colonne supérieure (30) par rapport à laquelle
la colonne inférieure (29) peut se déplacer dans
une direction axiale, une extrémité inférieure de
la colonne inférieure (29) s’adaptant dans une
extrémité du boîtier (25) pour être fixée, dans
lequel
la colonne supérieure (30) et la colonne inférieu-
re (29) accueillent l’arbre d’actionnement de di-
rection (20).

7. Dispositif de direction assistée électrique selon la
revendication 5 ou 6, dans lequel la bague de main-
tien (7) est montée dans le trou traversant (25d) du
boîtier (25) à partir de la direction radiale.
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