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(54) ROTATING CONNECTOR DEVICE

(57) The present invention has an object of providing
a steering roll connector 10 capable of preventing abra-
sion of a cover in at least a contact avoiding range 100
of flat cables C. The steering roll connector 10 includes
a rotator 20 and a stator 30 which are fit to each other
so as to be rotatable with respect to each other. The
rotator 20 and the stator 30 form an accommodation
space S. In a bottom part of the accommodation space
S, a retainer 40 for axially supporting a plurality of rotat-

able rollers 45 and the flat cables C are accommodated.
A guide unit 460 for allowing a reversed part Cr to be
pressed thereon is fit and fixed to the retainer 40. In a
vertical cross-section vertical to a planar surface of the
retainer 40, a guide surface 464 of the guide unit 460
which faces the reversed part Cr has a vertical cross-
sectional shape which does not contact a contact avoid-
ing range 100 of the flat cables C in a width direction of
the flat cables C.



EP 2 642 616 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a rotatable con-
nector device for electrically connecting elements on the
side of a steering wheel of, for example, an automobile
and a vehicle body side to each other.

BACKGROUND ART

[0002] A rotatable connector device which is mounta-
ble on a vehicle such as an automobile or the like includes
a stator fixed to a vehicle body and a rotator attached to
a steering wheel. The stator and the rotator are coaxially
attached to each other so as to be rotatable with respect
to each other. The rotatable connector device further in-
cludes flat cables located in an accommodation space
formed by the stator and the rotator.
[0003] The flat cables electrically connect electric com-
ponents such as a horn module, an airbag module, an
audio control module and the like provided on the side
of the steering wheel and a power supply on the side of
the vehicle body to each other.
[0004] Patent Document 1 filed by the present appli-
cant, for example, proposes a rotatable connector device
including a retainer, located on a bottom surface of the
accommodation space, for guiding the flat cables to ro-
tate around an axis of the  steering wheel.
[0005] Such a retainer includes a plurality of rotatable
rollers and a guide unit (corresponding to a "guide wall"
in Patent Document 1) projecting in the vicinity of one of
the rotatable rollers. The retainer assists the flat cables
in being rotated in the accommodation space in a winding
or rewinding direction, so that the rotatable connector
device can follow the steering operation to rotate smooth-
ly.
[0006] This will be described in more detail. As shown
in FIG. 11, flat cables C include, in the accommodation
space S, an outside wound part Co wound along an inner
circumferential surface of an outer cylindrical section 32
of the stator 30, a reversed part Cr which is wound along
one of the plurality of rotatable rollers 45 axially supported
by a retainer 40 and turned around in a U shape, and an
inside wound part Ci wound along an outer circumferen-
tial surface of an inner cylindrical section 22 of the rotator
20.
[0007] In the rotatable connector device having such
a structure, when the rotator 20 is rotated clockwise (X
direction in FIG. 11), the reversed part Cr of the flat cables
C is pressed on a guide unit 48, and the pressing force
causes the retainer 40 to rotate in the clockwise direction.
When the rotor is rotated in a counterclockwise direction
(Y direction in FIG. 11), the reversed part Cr of the flat
cables C is pulled counterclockwise along the rotatable
roller 45, and thus the retainer 40 is rotated counterclock-
wise.
[0008] In such a structure, when the rotator 20 is ro-

tated  clockwise, the reversed part Cr of the flat cables
C always receives a reaction force from the guide unit
48. Therefore, a laminate structure of the flat cables C
on the guide unit 48 side may be abraded by the repeated
rotation of the rotator 20, which may cause a fault.

CITATION LIST

PATENT LITERATURE

[0009] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2010-129285

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0010] The present invention, in light of the above prob-
lem, has an object of providing a rotatable connector de-
vice capable of preventing abrasion of a cover of a flat
cable in at least a prescribed range.

SOLUTION TO PROBLEM

[0011] The present invention is directed to a rotatable
connector device including a rotator including a ring-
shaped rotatable-side ring plate and an inner cylindrical
section having a cylindrical shape and formed along an
inner circumferential edge of the rotatable-side ring plate,
and a stator including a ring-shaped fixed-side ring plate
and an outer cylindrical section having a cylindrical shape
and formed along an outer circumferential edge of the
fixed-side ring plate, the rotator and the stator being fit
to each other so as to be rotatable with respect to each
other in a clockwise direction and a counterclockwise di-
rection. An accommodation space is defined by the ro-
tatable-side ring plate and the inner cylindrical section of
the rotator and the fixed-side ring plate and the outer
cylindrical section of the stator; a ring-shaped retainer
for axially supporting a plurality of rotatable rollers is lo-
cated on a bottom surface of the accommodation space;
in a part of the accommodation space above the retainer,
a flat cable for electrically connecting the rotator and the
stator to each other, the flat cable having a reversed part
which is wound along one of the plurality of rotatable
rollers and has a winding direction thereof reversed, are
accommodated along the rotatable rollers, such that the
flat cable is wound and rewound; a guide unit for allowing
the reversed part to be pressed thereon is fit and fixed
to the retainer; and in a vertical cross-section vertical to
a planar surface of the retainer, a guide surface of the
guide unit which faces the reversed part has a vertical
cross-sectional shape which does not contact with at
least a prescribed range of the flat cable in a width direc-
tion of the flat cable.
[0012] According to the present invention, abrasion of
a cover of the flat cable can be prevented in at least a
prescribed range.
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This will be described more specifically. The guide unit
is fit and fixed to the retainer; namely, the guide unit is
formed separately from the retainer. Owing to this, the
guide unit can have a shape having the guide surface,
which is  difficult in the case where the guide unit is mold-
ed integrally with the retainer as by a conventional meth-
od. Therefore, at least a prescribed range of the reversed
part of the flat cable can be prevented from contacting
the guide surface.
[0013] In the case where, for example, the prescribed
range of the flat cable is at a center in the width direction
thereof, the vertical cross-sectional shape of the guide
surface has a curved and concaved shape having a re-
cess in a middle part. The guide unit having such a shape
is difficult to be formed integrally with the retainer by mold-
ing so as to project from the retainer as by a conventional
method, due to a reason related to molding. By contrast,
in the case where the guide unit is formed separately
from the retainer, the freedom of molding is improved
and therefore the guide unit may have such a complicated
shape.
[0014] The guide unit merely needs to be fit and fixed
to the retainer and does not need to be completely sep-
arate from the retainer. For example, the guide unit may
be formed as being coupled to the retainer by a thin band-
like member and put into a folded state to be fit and fixed
to the retainer.
[0015] Since the guide unit is formed separately from
the retainer, the guide unit can be shaped such that the
guide surface is prevented from contacting the pre-
scribed range of the flat cable. In addition, the guide unit
may be formed to have an inclining part such that the
pressing force of the reversed part does not escape and
the retainer is rotated smoothly.
[0016] Therefore, when the flat cable is wound or un-
wound, there is no risk that the cover in the prescribed
range of the flat cable is abraded as a result of rubbing
against the guide surface. Thus, the conductors can be
prevented from being broken.
[0017] Namely, since the guide unit is formed sepa-
rately from the retainer, the contact range and the contact
position of the flat cable and the guide surface, and also
the position of abrasion of the flat cable, can be control-
led. Therefore, abrasion of the cover of the flat cable can
be prevented in at least the prescribed range.
[0018] In an embodiment according to the present in-
vention, the prescribed range may be a non-contact
range; a range of the flat cable excluding the non-contact
range in the width direction may be set as a contact range;
the vertical cross-sectional shape of the guide surface
facing the contact range of the reversed part may be
formed to be a plane which is in line contact with the
reversed part and is generally vertical to the top surface
of the retainer; and the generally vertical plane of the
guide surface may be formed to swell toward the flat ca-
ble.
[0019] According to the present invention, the guide
unit can catch the flat cable more stably, and can be

prevented from contacting the non-contact range of the
flat cable. Therefore, the risk that the cover of the flat
cable is abraded can be reduced in at least the non-con-
tact range.
[0020] In an embodiment according to the present in-
vention, a parting line of a plurality of dies used to form
the guide unit by molding may be set on a guide unit main
body excluding at least the guide surface and ends of
the guide surface.
[0021] According to the present invention, the parting
line of the molding dies is not on the guide surface or the
ends thereof. Therefore, molding burr or step which is
likely to be generated on the parting line of the guide unit
can be prevented from rubbing against the reversed part
of the flat cable. Although a part of the reversed part
contacts the guide surface, an area of such a part which
is close to the non-contact range does not rub against
the parting line. Therefore, the risk that the cover of the
flat cable is abraded can be reduced in at least the non-
contact range.
[0022] In addition, there is no possibility that the mold-
ing burr generated on the parting line of the molding dies
rubs against the reversed part and comes off. Therefore,
there is no risk that the flat cable is wound and unwound
while having the burr attached thereto and thus the cover
of the flat cable is broken.
[0023] In an embodiment according to the present in-
vention, a plurality of conductors included in each of the
flat cable may be each assigned a priority level in accord-
ance with an electric part electrically connected to the
respective conductor; the conductors may be located in
accordance with the priority levels; and the non-contact
range may be set to a range in which the conductors
having higher priority levels are located.
[0024] The electric part may be an electric component
such as an airbag module, a horn module, an audio con-
trol module or the like provided on the side of the steering
wheel.
[0025] Among the electric components provided on the
side of the steering wheel, the airbag module, the horn
module and the like, which are highly important for the
running of the vehicle, may be assigned a higher priority
level than the audio control module, the air conditioner
control module and the like, which do not hinder the run-
ning even if being inoperable.
[0026] The highly important electric components may
be all assigned the same priority level. The conductors
may be located sequentially in accordance with the pri-
ority levels to form the flat cable. Alternatively, the con-
ductors may be located discretely in accordance with the
type and priority level of the electric parts connected
thereto, to form the flat cable.
[0027] A range in which the conductors assigned a high
priority level are located may include a conductor as-
signed a low priority level adjacent to the conductors as-
signed a high priority level. A border between a range in
which the conductors assigned a high priority level are
located and a range in which the conductors assigned a
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low priority level are located may be the position of a
conductor, an end of the flat cable, or a position between
conductors.
[0028] According to the present invention, a range in
which the conductors assigned a high priority level,
among the plurality of conductors included in the flat ca-
ble, are located, namely, a range in which the conductors
connected to the highly  important electric parts are lo-
cated, can be prevented from contacting the guide sur-
face.
[0029] This will be described more specifically. It is now
assumed that a plurality of conductors connected to the
highly important electric parts, among a plurality of con-
ductors included in the flat cable, are located close to
each other. If big electric noise is caused to one of the
conductors, the important electric parts connected to the
adjacent conductors may be influenced in the operation.
In order to avoid such a problem, the conductors con-
nected to important electric parts may be located dis-
cretely.
[0030] The conductors included in the flat cable are
each assigned a priority level in accordance with the level
of importance of the electric part connected thereto.
Thus, the range in which the conductors assigned a high
priority level are located can be set as a range which is
prevented from contacting the guide surface.
[0031] Thus, the prescribed range can be set easily,
and abrasion of the flat cable can be prevented in a range
in which the conductors connected to highly important
electric parts are located.
[0032] The electric parts may be each assigned a pri-
ority level in advance, so that the conductors may be
each assigned the same priority level as that of the elec-
tric parts connected thereto. In this manner, the same
electric part or the electric part having the same role is
always assigned the same priority level. Thus, the con-
ductors are prevented from being assigned  a wrong pri-
ority level.

ADVANTAGEOUS EFFECTS OF INVENTION

[0033] According to the present invention, a rotatable
connector device capable of preventing abrasion of a
cover of a flat cable in at least a prescribed range.

BRIEF DESCRIPTION OF DRAWINGS

[0034]

[FIG. 1] FIG. 1 is an isometric view showing an ex-
ternal appearance of a steering roll connector in an
embodiment.
[FIG. 2] FIG. 2 is an exploded isometric view showing
an exploded state of the steering roll connector in
the embodiment.
[FIG. 3] FIG. 3 is a plan view of the steering roll con-
nector in the embodiment in the state where a rotator
has been detached.

[FIG. 4] FIG. 4 is a cross-sectional view taken along
line A-A in FIG. 1.
[FIG. 5] FIG. 5 is a plan view showing an external
appearance of a guide unit and the vicinity thereof.
[FIG. 6] FIG. 6 is a cross-sectional view taken along
line B-B in FIG. 5.
[FIG. 7] FIG. 7 is an isometric view showing an ex-
ternal appearance of the guide unit.
[FIG. 8] FIG. 8 is a cross-sectional view taken along
line D-D in FIG. 5.
[FIG. 9] FIG. 9 is a cross-sectional view showing a
vertical cross-sectional shape in another embodi-
ment.
[FIG. 10] FIG. 10 is a cross-sectional view showing
a vertical cross-sectional shape in still another em-
bodiment.
[FIG. 11] FIG. 11 is a plan view showing a guide unit
of the conventional art.

DESCRIPTION OF EMBODIMENTS

[0035] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
FIG. 1 is an isometric view showing an external appear-
ance of a steering roll connector 10 in this embodiment.
FIG. 2 is an exploded isometric view showing an explod-
ed state of the steering roll connector 10 in this embod-
iment. FIG. 3 is a plan view of the steering roll connector
10 in this embodiment in the state where a rotator 20 has
been detached. FIG. 4 is a cross- sectional view taken
along line A- A in FIG. 1. FIG. 5 is a plan view showing
an external appearance of a guide unit 460 and the vi-
cinity thereof. FIG. 6 is a cross- sectional view taken along
line B- B in FIG. 5. FIG. 7 is an isometric view showing
an external appearance of the guide unit 460. FIG. 8 is
a cross- sectional view taken along line D- D in FIG. 5.
In FIG. 5, the rotator 20 and the stator 30 are omitted.
[0036] As shown in FIG. 1 through FIG. 4, the steering
roll connector 10 in this embodiment includes a cable
housing 10a, a retainer 40, and a rotation lock structure
50.
[0037] As shown in FIG. 3 and FIG. 4, the cable hous-
ing 10a  is generally cylindrical and has an insertion hole
H running through the cable housing 10a in a rotation
axis direction of a steering wheel (up-down direction in
FIG. 4). The insertion hole H is formed at a central part
of the cable housing 10a as seen in a plan view. The
insertion hole H is formed to have a diameter which allows
a steering shaft (not shown) projecting from a steering
column (not shown) to be inserted thereto. The cable
housing 10a includes the stator 30 and the rotator 20
which are rotatable with respect to each other.
At a top end of the steering shaft, the steering wheel for
making a rotation operation is fixed.
[0038] As shown in FIG. 2, the rotation lock structure
50 includes a lock body 51, a spring receiving sleeve 53,
and a return spring 52 provided between the lock body
51 and the spring receiving sleeve 53.
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[0039] By pressing up the spring receiving sleeve 53
against an urging force of the return spring 52, the rotator
20 can be locked by means of the lock body 51 so as not
to be rotated with respect to the stator 30. Alternatively,
by inserting a boss section (not shown) of a core bar of
the steering wheel into the lock structure 50, the rotator
20 can be released from the locked state provided by the
lock body 51 and is permitted to be freely rotatable with
respect to the stator 30.
[0040] As shown in FIG. 2, the rotator 20 includes a
rotatable-side ring plate 21 formed to be ring-shaped and
acting as a top plate, and an inner cylindrical section 22
having a cylindrical shape and extending downward from
an inner  circumferential edge of the rotatable-side ring
plate 21.
[0041] The rotator 20 is fixed to, and is rotatable inte-
grally with, the steering wheel. In more detail, the rotator
20 can rotate around the same axis as the rotation axis
of the steering wheel.
[0042] To the rotator 20, rotator-side connectors 23 ro-
tatable integrally with the rotator 20 along with the rotation
thereof are attached.
The rotator-side connectors 23 include a first rotator-side
connector 23A and a second rotator-side connector 23B.
The first rotator-side connector 23A and the second ro-
tator-side connector 23B are located with a prescribed
distance kept therebetween in a circumferential direction
of the rotatable-side ring plate 21, and connection open-
ings thereof are directed upward.
[0043] The rotator-side connectors 23 (23A, 23B) are
each connected to a cable (not shown) drawn from an
electrical circuit of, for example, a horn switch, an airbag
unit or the like attached to the steering wheel.
[0044] The stator 30 is fixed to an appropriate member
on the side of a vehicle body, for example, a combination
bracket switch (not shown) located inside the steering
column so as to be rotatable with respect to the steering
wheel. As shown in FIG. 2, the stator 30 includes a fixed-
side ring plate 31 formed to be ring-shaped and acting
as a bottom plate, and an outer cylindrical section 32
having a cylindrical shape and extending upward from
an outer circumferential edge of the fixed-side ring  plate
31. The outer circumferential edge of the fixed-side ring
plate 31 and a bottom end of the outer cylindrical section
32 are fit to each other to be integral.
[0045] As shown in FIG. 3 and FIG. 4, the outer cylin-
drical section 32 has a radial-direction two-layer structure
including an outside outer cylindrical section 32o having
a cylindrical shape and an inside outer cylindrical section
32i having a cylindrical shape. The inside outer cylindrical
section 32i has a slightly shorter diameter than a diameter
of the outside outer cylindrical section 32o. The outside
outer cylindrical section 32o and the inside outer cylin-
drical section 32i are located concentrically and face
each other in a radial direction closely to each other.
[0046] As shown in FIG. 4, the inside outer cylindrical
section 32i has a brim-like guide projection piece 33 in a
top portion thereof. The guide projection piece 33

projects inward in the radial direction (radially inner di-
rection) and guides flat cables C described later from
above.
[0047] To the stator 30, stator-side connectors 34 are
attached.
The stator-side connectors 34 include a first stator-side
connector 34A and a second stator-side connector 34B.
The first stator-side connector 34A and the second stator-
side connector 34B are located with a prescribed dis-
tance kept therebetween and outer to the outer cylindrical
section 32 (outside outer cylindrical section 32o), and
connection openings thereof are directed in the same
direction.
[0048] The stator-side connectors 34 (34A, 34B) are
each connected to a cable (not shown) drawn from an
electrical circuit or the like on the vehicle body side in a
lower column cover (not shown).
[0049] As shown in FIG. 2 through FIG. 4, inside the
cable housing 10a formed of the stator 30 and the rotator
20 which are assembled together in the rotation axis di-
rection of the steering wheel, the fixed-side ring plate 31
of the stator 30 faces the rotatable-side ring plate 21 of
the rotator 20 in the rotation axis direction, and the outer
cylindrical section 32 of the stator 30 is located outer to
the inner cylindrical section 22 of the rotator 20 in the
radial direction and faces the inner cylindrical section 22.
Thus, an accommodation space S is formed.
[0050] The accommodation space S accommodates
the retainer 40 and the flat cables C.
As shown in FIG. 2 through FIG. 4, the retainer 40 in-
cludes a plurality of rotatable rollers 45 and a base ring
41. The retainer 40 is located on the bottom surface of
the stator 30 which forms the accommodation space S
and is rotatable, with the rotation axis of the rotator 20
being the rotation center.
[0051] The base ring 41 includes a plate-like base ring
main body 42 having a ring shape as seen in a plan view,
roller supporting projection sections 43, regulation sec-
tions 44, and an inversion regulation section 440.
The base ring main body 42 is located on the fixed-side
ring plate 31 so as to be slidable in a rotation direction
thereof and is rotatable with respect to the stator 30.
[0052] The roller supporting projection sections 43 are
provided at an equal interval in a circumferential direction
of the base ring main body 42, and project upward so as
to be capable of axially supporting the rotatable rollers 45.
[0053] The regulation sections 44 are each provided
between the roller supporting projection sections 43 ad-
jacent to each other in the circumferential direction, and
each have a generally concaved shape which is open
radially outward as seen in a plan view so as to guide
the flat cables C (inside wound part Ci of the flat cables
C described later), which are wound along an outer cir-
cumferential surface of the inner cylindrical section 22 of
the rotator 20, from a radially outer side. The regulation
sections 44 each project upward with respect to the base
ring main body 42.
[0054] The inversion regulation section 440 is located
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at a position which is distanced, by the flat cables C, from
one of the plurality of rotatable rollers 45 along which the
flat cables C (reversed part Cr of the flat cables C de-
scribed later) are wound and project, in a shape different
from that of the regulation sections 44, upward with re-
spect to the base ring main body 42. The flat cables C
(reversed part Cr of the flat cables C described later) are
turned around in a U shape and wound along the one of
the plurality of rotatable rollers 45.
To the inversion regulation section 440, the guide unit
460 for allowing the reversed part of the flat cables C to
be  pressed thereon is fit and fixed.
[0055] Specifically, with reference to FIG. 5 through
FIG. 8, the inversion regulation section 440 includes an
inner regulation section 441 and an outer wall section
442.
The inner regulation section 441 is located close to an
inner circumference of the base ring main body 42, and
has approximately the same shape as that of the regu-
lation sections 44 so as to guide, from the radially outer
side, the inside wound part Ci of the flat cables C wound
along the outer circumferential surface of the inner cylin-
drical section 22 of the rotator 20. On a radially outer
surface of the inner regulation section 441, holding sec-
tions 441a having approximately the same height as that
of the inner regulation section 441 are formed. The hold-
ing sections 441a project radially outward and have a
prescribed distance therebetween. The holding sections
441a are located closer to the reversed part Cr of the flat
cables C than a circumferential- direction center of the
inner regulation section 441 is.
[0056] The outer wall section 442 includes a radial-
direction outer wall section 442a and a circumferential-
direction outer wall section 442b. The radial-direction out-
er wall section 442a extends radially outward from the
circumferential-direction center of the inner regulation
section 441 by a length which is about the same as a
diameter of the rotatable rollers 45. The circumferential-
direction outer wall section 442b extends from a radial-
direction outer end of the radial-direction outer wall sec-
tion 442a toward the  reversed part Cr at approximately
the right angle.
[0057] On a radial-direction inner surface of the cir-
cumferential-direction outer wall section 442b, holding
sections 442c having approximately the same height as
that of the circumferential-direction outer wall section
442b are formed. The holding sections 442c are located
at positions corresponding to the holding sections 441a
and project radially inward.
[0058] On a part of the base ring main body 42 which
is surrounded by the inner regulation section 441 and the
outer wall section 442, as shown in FIG. 6, stop sections
443 each having a hooked top end project upward. The
stop sections 443 are located at two positions which are
away from each other in the radial direction. Between the
inner regulation section 441 and the stop section 443,
and between the circumferential-direction outer wall sec-
tion 442b and the stop section 443, openings 443a are

formed at the root of the stop sections 443.
[0059] As shown in FIG. 5, FIG. 7 and FIG. 8, the guide
unit 460 includes a guide unit main body 461, a top fitting
section 462 and bottom fitting sections 463.
[0060] The guide unit main body 461 is curved gener-
ally in an arc shape so as to be along the reversed part
Cr as seen in a plan view, and has a height which is
slightly smaller than that of the inversion regulation sec-
tion 440. A guide surface 464 of the guide unit main body
461 faces the reversed part Cr of the flat cables C in a
vertical cross-section which is  vertical to a surface of the
base ring main body 42. The guide surface 464 swells
toward the reversed part Cr, and has a vertical cross-
sectional shape including a planar part 464a which is
generally vertical with respect to the base ring main body
42 and is planar. The planar part 464a is formed at a
position facing a contact range 200 of the reversed part
Cr described later.
[0061] The top fitting section 462 extends from a top
part of the guide unit main body 461 in a direction opposite
to the guide surface 464. The top fitting section 462 is
generally cylindrical and has a generally rectangular
closed cross-section.
[0062] The bottom fitting sections 463 are two plate-
like bodies extending from a bottom part of the guide unit
main body 461 in the direction opposite to the guide sur-
face 464. The bottom fitting sections 463 have a pre-
scribed gap therebetween in the radial direction and each
have a certain thickness. The bottom fitting sections 463
have ends which are bent at approximately the right angle
in such directions that the ends do not face each other.
[0063] As shown in FIG. 7, a parting line L of a plurality
of dies used to form the guide unit 460 by molding is set
on the guide unit 460, at a position excluding the guide
surface 464 and ends of the guide surface 464.
[0064] When the guide unit 460 having such a structure
is inserted from above into the inversion regulation sec-
tion 440, the holding sections 441a and 442c hold the
top fitting section  462 and the bottom fitting sections 463
in the radial direction, and the stop sections 443 stop top
ends of the bottom fitting sections 463. Thus, the guide
unit 460 is fit and fixed to the inversion regulation section
440.
In this state, the openings 443a at the root of the stop
sections 443 are closed by the bottom fitting sections 463.
[0065] The rotatable rollers 45 are provided by the
same number as that of the roller supporting projection
sections 43, and are axially supported by the roller sup-
porting projection sections 43 respectively. The rotatable
rollers 45 are each provided to be rotatable, with an axis
parallel to the rotation axis of the rotator 20 being the
rotation center.
[0066] Two flat cables C are accommodated in the ac-
commodation space S, and are wound around therein in
a layered state. The flat cables C electrically connect the
first rotator-side connector 23A and the first stator-side
connector 34A to each other, and also electrically con-
nect the second rotator-side connector 23B and the sec-
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ond stator-side connector 34B to each other.
[0067] This will be described in more detail. One of the
two layered flat cables C is connected to the first rotator-
side connector 23A at one end in a length direction there-
of and is connected to the first stator-side connector 34A
at the other end.
[0068] The other of the two layered flat cables C is
connected to the second rotator-side connector 23B at
one end in the length direction thereof and is connected
to the second stator-side  connector 34B at the other end.
[0069] Such flat cables C are supported by the retainer
40 located to be rotatable with respect to the fixed-side
ring plate 31 and is accommodated in a wound state in
the accommodation space S in the cable housing 10a.
[0070] This will be described in more detail. The flat
cables C are drawn into the accommodation space S
from the first stator-side connector 34A and the second
stator-side connector 34B respectively. As shown in FIG.
3 and FIG. 4, an outside wound part Co is formed which
is wound along an inner circumferential surface of the
outer cylindrical section 32 (inside outer cylindrical sec-
tion 32i) of the stator 30 at a position outer to the retainer
40.
[0071] The two flat cables C are wound around in the
accommodated space S in a layered state as described
above, but in FIG. 3 and FIG. 5, such a structure is sim-
plified and only one wound flat cable C is shown.
[0072] As represented by the two-dot chain line in FIG.
3, the flat cables C have the reversed part Cr in the middle
thereof in the length direction. The reversed part Cr is
turned around in a U shape and wound along one of the
plurality of rotatable rollers 45.
[0073] After this part, tip ends of the flat cables C in
the length direction are formed to be the inside wound
part Ci which is wound along an outer circumferential
surface of the inner cylindrical section 22 of the rotator
20 at a position inner to the retainer 40. The flat cables
C are finally drawn out  of the accommodation space S
and connected to the first rotator-side connector 23A and
the second rotator-side connector 23B, respectively.
[0074] As shown in FIG. 8, the flat cables C are each
a band-like flexible transmission line. The flat cables C
each include a plurality of flat conductors 1 through 9
which are located parallel to each other at a prescribed
pitch in a width direction thereof. The conductors 1
through 9 are located sequentially from a position farthest
to the retainer 40 and are covered with an insulating cover
Cb.
[0075] Among the conductors 1 through 9 included in
the flat cable C, the following conductors are connected
to the following electric components via the correspond-
ing rotator-side connector 23. The conductor 2 is con-
nected to a horn module (not shown), the conductor 4 is
connected to an audio control module (not shown), the
conductor 5 is connected to an air conditioner control
module (not shown), and the conductors 8 and 9 are con-
nected to an airbag module (not shown).
[0076] Priority levels are set for the conductors 1

through 9 such that as a conductor which is connected
to a more important electric component and may hinder
safe running of the vehicle if abraded or broken is as-
signed a higher level.
[0077] The conductors 2, 8 and 9 connected to the horn
module and the airbag module, which are safety devices,
are assigned the highest priority level. The conductors 4
and 5 connected to the audio control module and the air
conditioner control module, which do not hinder the run-
ning even if being inoperable, are assigned the second
highest priority level. The conductors 1, 3, 6 and 7 which
are not connected to any electric component are as-
signed the third highest priority level.
[0078] In accordance with the priority levels thus set
for the conductors 1 through 9, the following ranges are
set. Ranges in which the conductors assigned the highest
priority level and the conductor (s) adjacent thereto are
located are set as contact avoiding ranges 100, which
are prevented from contacting the guide surface 464. A
range excluding the contact avoiding range 100 is set as
a contact range 200. Therefore, in the flat cable C, a
range from the top end in the width direction to the con-
ductor 3 and a range from the conductor 7 to the bottom
end in the width direction are the contact avoiding ranges
100. A range from the conductor 4 to the conductor 6 is
the contact range 200.
[0079] Now, how the flat cables C and the retainer 40
inside the accommodation space S having the above-
described structure are operated when the rotator 20 is
rotated clockwise (X direction in FIG. 5) will be described.
[0080] By the rotation of the rotator 20 with respect to
the stator 30, the outside wound part Co and the inside
wound part Ci of the flat cables C are respectively wound
and unwound, or vice versa, in the accommodation space
S.
[0081] In this state, the reversed part Cr of the flat ca-
bles C is appropriately rotated together with the retainer
40 so as to follow the change of balance in the wound
state between the outside wound part Co and the inside
wound part Ci.
[0082] Namely, when the rotator 20 is rotated clock-
wise (X direction in FIG. 5), the inner wound part Ci is
unwound, and the reversed part Cr of the flat cables C
is pressed on the guide unit 460. By the pressing force,
the retainer 40 is rotated clockwise so as to follow the
rotation of the rotator 20. Along with the rotation of the
retainer 40, the reversed part Cr is wound around the
outer wound part Co.
[0083] In the vertical cross-section vertical to the sur-
face of the base ring main body 42, the reversed part Cr
of the flat cables C and the guide surface 464 of the guide
unit 460 are in the state as shown in FIG. 8. Namely, the
contact range 200 of the flat cables C is in line contact
with the planar part 464a of the guide surface 464. The
contact avoiding ranges 100 of the flat cables C are not
in contact with the guide surface 464 at all.
[0084] Therefore, when the retainer 40 is rotated along
with the rotation of the rotator 20, the reversed part Cr of
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the flat cables C is pressed on the guide unit 460, but the
contact avoiding ranges 100 are not put into contact with
the guide unit 460.
[0085] Owing to the above-described structure, the in-
sulating cover Cb of the flat cables C can be prevented
from being abraded in at least the contact avoiding rang-
es 100.
This will be described more specifically. The guide unit
460 is fit and fixed to the retainer 40; namely, the guide
unit 460 is formed separately from the retainer 40. Owing
to this, the guide unit 460 can have a shape having the
guide surface  464, which is difficult in the case where
the guide unit 460 is molded integrally with the retainer
40 as by a conventional method. Therefore, at least the
contact avoiding ranges 100 of the reversed part Cr of
the flat cables C can be prevented from contacting the
guide surface 464.
[0086] For this reason, when the flat cables C are
wound or unwound, there is no risk that the insulating
cover Cr in the contact avoiding ranges 100 of the flat
cables C is abraded as a result of rubbing against the
guide surface 464. Thus, the conductors 2, 8 are 9 can
be prevented from being broken.
[0087] The planar part 464a for allowing the reversed
part Cr to be pressed thereon is provided so as to face
the contact range 200 of the reversed part Cr. Owing to
this, the guide unit 460 can catch the reversed part Cr of
the flat cables C more stably, and can be prevented from
contacting the contact avoiding ranges 100 of the flat
cables C. Therefore, the risk that the insulating cover Cb
of the flat cables C is abraded can be reduced in at least
the contact avoiding ranges 100.
[0088] The parting line L of the molding dies is set on
the guide unit main body 461 of the guide unit 460 ex-
cluding the guide surface 464 and ends of the guide sur-
face 464. Owing to this, the parting line L is not on the
guide surface 464 or the ends thereof. Therefore, mold-
ing burr or step which is likely to be generated on the
parting line L of the guide unit 460 can be prevented from
rubbing against the reversed part Cr of the flat cables C.
Although a part of the reversed part Cr contacts the guide
surface 464, an area of such a part which is close  to the
contact avoiding ranges 100 does not rub against the
parting line L. Therefore, the risk that the insulating cover
Cb of the flat cables C is abraded can be reduced in at
least the contact avoiding ranges 100.
[0089] In addition, there is no possibility that the mold-
ing burr generated on the parting line L of the molding
dies rubs against the reversed part Cr and comes off.
Therefore, there is no risk that the flat cables C are wound
and unwound while having the burr attached thereto and
thus the insulating cover Cb of the flat cables C is broken.
[0090] The contact avoiding ranges 100 are deter-
mined in accordance with the priority levels set for the
conductors 1 through 9 included in the flat cables C based
on the type of electric components connected to the con-
ductors via the rotator-side connectors 23. Owing to this,
the ranges in which the conductors 2, 8 and 9 assigned

the highest priority level are located, namely, the ranges
in which the conductors 2, 8 and 9 connected to the highly
important electric components are located, can be pre-
vented from contacting the guide surface 464.
[0091] This will be described more specifically. The
conductors 1 through 9 of the flat cables C are each as-
signed a priority level in accordance with how important
the electric component connected thereto is for the run-
ning of the vehicle. Owing to this, the ranges in which the
conductors 2, 8 and 9 assigned the highest priority level
are located can be easily set as ranges which do not
contact the guide surface 464.
[0092] In this manner, the contact avoiding ranges 100
can  be set easily, and abrasion of the flat cables C can
be avoided in ranges thereof where the conductors 2, 8
and 9 connected to the important electric components
are located.
[0093] The guide unit 460 may be formed to have an
inclining part such that the pressing force of the reversed
part Cr does not escape and the retainer 40 is rotated
smoothly.
[0094] The electric components connected to the flat
cables C via the rotator-side connectors 23 may be each
assigned a priority level in advance, so that the conduc-
tors 1 through 9 are each assigned the same priority level
as that of the electric component connected thereto. In
this manner, the same electric component or the electric
component having the same role is always assigned the
same priority level. Thus, the conductors 1 through 9 are
prevented from being assigned a wrong priority level.
[0095] The contact avoiding ranges 100 and the con-
tact range 200 do not need to be set from a conductor to
another conductor. For example, the contact range 200
may be from a position between the conductors 3 and 4
to a position between the conductors 7 and 8.
[0096] The rotatable connector device according to the
present invention corresponds to the steering roll con-
nector 10 in the embodiment; and in the same manner,
the prescribed range corresponds to the contact avoiding
range 100; and
the electric part corresponds to the airbag module, the
horn module, the audio control module, the air condition-
er  control module, or the electric component.
However, the present invention is not limited to the
above-described embodiment, and can be implemented
in many other embodiments.
[0097] FIG. 9 is a cross-sectional view showing a ver-
tical cross-sectional shape in another embodiment. As
shown in FIG. 9, in the case where the contact avoiding
range 100 of the flat cables C is from a position between
the conductors 3 and 4 to a position between the con-
ductors 7 and 8, the vertical cross-sectional shape of the
guide surface 464 may have a generally concaved shape
having a recess in a middle part and having planar parts
464a formed in a top part and a bottom part of the guide
surface 464.
[0098] FIG. 10 is a cross-sectional view showing a ver-
tical cross-sectional shape in still another embodiment.
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As shown in FIG. 10, in the case where the contact avoid-
ing range 100 of the flat cables C is from the conductor
7 to the bottom end of the flat cables C, the vertical cross-
sectional shape of the guide surface 464 may have a
planar part 464a in a top part and also have a bottom
recessed part which is recessed so as to be away from
the reversed part Cr.
[0099] The guide unit 460 having such a shape is dif-
ficult to be formed integrally with the retainer 40 so as to
project from the surface thereof as by a conventional
method. The guide unit 460 is formed separately from
the retainer 40, and therefore may have such a compli-
cated shape.
[0100] The guide unit 460 merely needs to be fit and
fixed  to the retainer 40 and does not need to be com-
pletely separate from the retainer 40. For example, the
guide unit 460 may be formed as being coupled to the
retainer 40 by a thin band-like member and put into a
folded state to be fit and fixed to the retainer 40.

REFERENCE SIGNS LIST

[0101]

1 through 9 ... Conductor
10 ... Steering roll connector
20 ... Rotator
21 ... Rotatable-side ring plate
22 ... Inner cylindrical section
30 ... Stator
31 ... Fixed-side ring plate
32 ... Outer cylindrical section
40 ... Retainer
45 ... Rotatable roller
100 ... Contact avoiding range
200 ... Contact range
460 ... Guide unit
464 ... Guide surface
Cr ... Reversed part
C ... Flat cable
L ... Parting line
S ... Accommodation space

Claims

1. A rotatable connector device, comprising:

a rotator including a ring-shaped rotatable-side
ring plate and an inner cylindrical section having
a cylindrical shape and formed along an inner
circumferential edge of the rotatable-side ring
plate, and a stator including a ring-shaped fixed-
side ring plate and an outer cylindrical section
having a cylindrical shape and formed along an
outer circumferential edge of the fixed-side ring
plate, the rotator and the stator being fit to each
other so as to be rotatable with respect to each

other in a clockwise direction and a counter-
clockwise direction;
wherein:

an accommodation space is defined by the
rotatable-side ring plate and the inner cylin-
drical section of the rotator and the fixed-
side ring plate and the outer cylindrical sec-
tion of the stator;
a ring-shaped retainer for axially supporting
a plurality of rotatable rollers is located on
a bottom surface of the accommodation
space;
in a part of the accommodation space above
the retainer, a flat cable for electrically con-
necting the rotator and the stator to each
other, the flat cable having a reversed part
which is wound along one of the plurality of
rotatable rollers and has a winding direction
thereof reversed, are accommodated along
the rotatable rollers, such that the flat cable
is wound  and rewound;
a guide unit for allowing the reversed part
to be pressed thereon is fit and fixed to the
retainer; and
in a vertical cross-section vertical to a planar
surface of the retainer, a guide surface of
the guide unit which faces the reversed part
has a vertical cross-sectional shape which
does not contact with at least a prescribed
range of the flat cable in a width direction of
the flat cable.

2. The rotatable connector device according to claim
1, wherein:

the prescribed range is a non-contact range;
a range of the flat cable excluding the non-con-
tact range in the width direction is set as a con-
tact range;
the vertical cross-sectional shape of the guide
surface facing the contact range of the reversed
part is formed to be a plane which is in line con-
tact with the reversed part and is generally ver-
tical to the top surface of the retainer; and
the generally vertical plane of the guide surface
is formed to swell toward the flat cable.

3. The rotatable connector device according to claim 1
or 2, wherein a parting line of a plurality of dies used
to form the guide unit by molding is set on a guide
unit main body excluding at least the guide surface
and ends of the guide surface.

4. The rotatable connector device according to any one
of claims 1 through 3, wherein:

a plurality of conductors included in each of the
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flat cable are each assigned a priority level in
accordance with an electric part electrically con-
nected to the respective conductor;
the conductors are located in accordance with
the priority levels; and
the non-contact range is set to a range in which
the conductors having higher priority levels are
located.
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