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COMPRISING SAME

(57) Provided is a vehicle press-operation member
10 wherein an amount of protrusion from a panel de-
creases rapidly when receiving a certain amount of
pressing force or more, with which it is easy to design a
breakable portion for the rapid decrease, and the rapid
decrease is reliable. The press-operation member 10 in-
cludes a base member 18 and a member to be operated
20 which protrudes from the base member 18 and re-
ceives a pressing operation. The base member 18 has
a guide holding portion 30 which guides the member to
be operated 20 in a pressing operation direction of the
member to be operated 20 and a stopper 50 which, by
coming in contact with the member to be operated 20,
restricts a rearward movement of the member to be op-
erated 20. The member to be operated 20 has a guided
portion 46D which is guided by the guide holding portion
30, and a contact portion 56 which, by coming in contact
with the stopper 50, restricts a rearward movement of
the member to be operated 20. Either of the stopper 50
or the contact portion 56 breaks by receiving a reaction
force from the other when the member to be operated 20
receives pressure with a large, certain amount of force
or more, thereby allowing a further slide of the member
to be operated 20.

VEHICLE PRESS-OPERATION MEMBER, AND VEHICLE PRESS-OPERATION APPARATUS
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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoavehicle press-
operation member, which is a member being provided
on an instrument panel of a vehicle or the like and re-
ceiving a pressing operation, and can change in shape
in such a way as to reduce the amount of protrusion from
a surface of the instrument panel or the like, when re-
ceiving a certain amount of pressing load or more, and
to a vehicle operation apparatus including the vehicle
press-operation member.

BACKGROUND ART

[0002] In a vehicle such as an automobile, in general,
an operating member for operating an air conditioner,
audio instrument or the like is provided on a panel (for
example, an instrument panel) which faces inside a ve-
hicle interior, and a pressing operation member which
receives a pressing operation with a finger or the like
exists therein. The vast majority of such press-operation
members are provided so as to protrude inside the vehi-
cle interior from a surface of the panel in such a way as
to be able to receive an operation by a passenger.
[0003] Itis preferable that the amount of protrusion of
such a press-operation member is designed so as to sat-
isfy both safety and operability aspects. Specifically, it is
desirable to secure a certain large amount of protrusion
in order to facilitate an operation by the passenger. On
the other hand, assuming a case in which the passenger
makes contact with a protruding portion of the press-op-
eration member when the vehicle collides or stops sud-
denly, it is desirable, from the viewpoint of safety, that
the amount of protrusion of the pressing operation mem-
ber is small, and actually, there exist some countries
which restrict the amount of protrusion.

[0004] Therefore, to date, as means for satisfying both
safety and operability, development of an apparatus
wherein, when a certain amount of pressing load or more
is applied to the pressing operation member, one portion
of the pressing operation member can move rearward in
the pressing direction (that is, the amount of protrusion
decreases rapidly) is being promoted.

[0005] Forexample, the press-operation apparatus as
shown in Fig. 14 is disclosed in Patent Document 1. The
apparatus includes a circuit substrate 6, a stator member
7 provided thereon, and a push knob 4 which is a press-
operation member held on the statormember 7. The push
knob 4 integrally has a cylindrical large diameter portion
4a on the side of receiving a pressing operation, a small
diameter portion 4b, which is smaller in diameter than
the large diameter portion 4a and is held on the stator
member 7, and a fragile portion 4e which radially con-
nects the rear end of the large diameter portion 4a and
the front end of the small diameter portion 4b.

[0006] The fragile portion 4e is thinner than the other
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regions, and a plurality of slits 4d are formed therein. The
shear strength of the fragile portion 4e is designed such
that, when a large pressing load (in the drawing, a load
from above) is applied to the large diameter portion 4a,
the fragile portion 4e is broken being sheared in an up-
down direction, which causes the large diameter portion
4a to be displaced in a descending direction (that is, to
retract) relative to the small diameter portion 4b and the
amount of protrusion of the whole of the push knob to
thereby be rapidly reduced.

[0007] With respect to the apparatus, the shape of the
fragile portion 4e needs to be designed such that, when
a load applied to the large diameter portion 4a is of a
predetermined value or more, a certain amount of shear
load or more acts on the fragile portion 4e to thereby
cause the fragile portion 4e to break. However, such de-
sign is difficult. Specifically, the shear load varies de-
pending on a position on the large diameter portion 4a
to which a pressing load is applied, and moreover, a po-
sition on the fragile portion 4e to which a pressing load
is applied from the rear end of the large diameter portion
4a and a position on the fragile portion 4e which breaks
are different in the radial direction, which thereby makes
it difficult to specify a relationship between the pressing
force and the shear load of the fragile portion 4e. Also,
the fragile portion 4e is designed on the assumption that
a shear load acts circumferentially equally on the fragile
portion 4e, butactually, there is fear that, when a pressing
force is applied to an off-center position on the large di-
ameter portion 4a, the push knob inclines to thereby
cause a disproportion (a circumferential disproportion) in
a load applied to the fragile portion 4e.

Related Art Documents
Patent Documents

[0008] Patent Document 1: JP-A-2004-79484

SUMMARY OF THE INVENTION

[0009] An object of the invention is to provide a vehicle
press-operation member wherein it is easy to design a
breakable portion which is broken in order to reduce the
amount of protrusion from a panel when a certain amount
of pressing force or more is applied, and it is possible to
increase the reliability of a reduction in the amount of
protrusion when the pressing force acts, and a vehicle
operation apparatus including the vehicle press-opera-
tion member. Specifically, the invention provides a vehi-
cle press-operation member, which is provided on a pan-
el in a vehicle interior in such a way as to protrude on the
vehicle interior side from a surface of the panel for re-
ceiving a pressing operation, is configured in such a way
that the amount of protrusion decreases by receiving
pressure with a certain amount of force or more. The
vehicle press-operation member includes a base mem-
ber mounted on the panel or a member fixed to the panel,
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and a member to be operated which is mounted on the
base member in such a way as to protrude on the vehicle
interior side from the base member and receives a press-
ing operation. The base member has a guide holding
portion which holds, while guiding, the member to be op-
erated in such a way that the member to be operated
slides to the base member in a direction parallel to the
pressing direction, and a stopper which, by coming in
contact with the member to be operated, restricts the
member to be operated from sliding in a direction in which
the member to be operated moves more rearward than
a predetermined pressing restriction position, and the
member to be operated has a guided portion which fits
in the guide holding portion and is guided by the guide
holding portion, and a contact portion which, by coming
in contact with the stopper of the base member, prevents
the slide in the direction in which the member to be op-
erated moves rearward. Either of the stopper or the con-
tact portion configures a breakable portion having a
shape such that it is broken by receiving a pressing force
from the other in the pressing direction when the member
to be operated receives pressure with a certain amount
of force or more, thereby allowing a further slide of the
member to be operated in the pressing direction.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

[Fig. 1] Fig. 1 is an exploded perspective view of a
vehicle operation apparatus according to an embod-
iment of the invention, seen from a front side.

[Fig. 2] Fig. 2 is an exploded perspective view of a
pressing operation member of the vehicle press-op-
eration apparatus seen from a back side.

[Fig. 3] Fig. 3 is a front view of the press-operation
member.

[Fig. 4] Fig. 4 is a side view of the vehicle operation
apparatus.

[Fig. 5] Fig. 5 is a sectional view taken along line V-
V of Fig. 4.

[Fig. 6] (a) is a sectional view taken along line VI-VI
of Fig. 5, and (b) is a sectional side view showing a
conditionin which an operating knob which is a mem-
ber to be operated moves rearward, from the condi-
tion of (a), accompanying a break of a breakable
portion.

[Fig. 7] Fig. 7 is a sectional view taken along line VII-
VIl of Fig. 5.

[Fig. 8] Fig. 8 is a perspective view showing a base
member of the pressing operation member.

[Fig. 9] Fig. 9 is a front view of the base member.
[Fig. 10]Fig. 10 is a perspective view of the operating
knob seen from the back side.

[Fig. 11]Fig. 11 is a perspective view of the operating
knob seen from the front side.

[Fig. 12] Fig. 12 is a sectional perspective view show-
ing a condition in which the operating knob is in a
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pressing restriction position.

[Fig. 13] Fig. 13 is a sectional perspective view show-
ing a condition in which the operating knob moves
more rearward than the pressing restriction position
accompanying a break of the breakable portion.
[Fig. 14] Fig. 14 is a sectional view of a heretofore
known vehicle operation apparatus.

MODES FOR CARRYING OUT THE INVENTION

[0011] Preferred embodiments of the invention will be
described referring to Figs. 1 to 13.

[0012] A vehicle operation apparatus according to the
embodiment includes a press-operation member 10, a
circuit substrate 12, and a panel 14. The panel 14 is
mounted in an appropriate place (for example, on an in-
strument panel) inside a vehicle interior, and the circuit
substrate 12 is fixed to the reverse of the panel 14. The
press-operation member 10 is fixed to the circuit sub-
strate 12 in a condition in which it passes through an
unshown through hole provided in the panel 14, and re-
ceives a pressing operation in a direction approximately
perpendicular to the circuit substrate 12 from the front
side of the panel 14 and receives pressure with a certain
amount of force or more which exceeds a normal oper-
ation force, to thereby change in shape in such a way
that the amount of protrusion of the pressing operation
member 10 decreases. Details thereof will be described
hereafter.

[0013] The press-operation member 10 includes a
base member 18 fixed to the circuit substrate 12 and an
operating knob 20 mounted in the base member 18 in
such a way as to protrude farther on the vehicle interior
side than the base member 18. The operating knob 20
corresponds to a member to be operated, which receives
the pressing operation.

[0014] The base member 18 has an inside cylinder
portion 22, an outside cylinder portion 24, an annular wall
26, and a plurality of mounting portions 28, and these are
integrally formed from, for example, a synthetic resin.
[0015] The inside cylinder portion 22 has a hollow cy-
lindrical shape having a central axis in a direction parallel
to the pressing operation direction, and has a bottom wall
23 atitsrear end. The inside cylinder portion 22 has guide
holding portions 30, which hold the operating knob 20,
in appropriate places (in the drawings, four places cir-
cumferentially spaced 90° from each other) on its outer
peripheral surface. The guide holding portions 30 hold
the operating knob 20 in such a way that the operating
knob 20 can slide (move forward and rearward) in a di-
rection parallel to the pressing operation direction.
[0016] Each guide holding portion 30 has a pair of hold-
ing protrusions 32 protruding inward from an inner pe-
ripheral surface of the inside cylinder portion 22. The
paired holding protrusions 32 extend in a direction par-
allel to the central axis while being spaced a certain dis-
tance L away from each other in a circumferential direc-
tion of the inside cylinder portion 22. That is, a space for
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allowing the operating knob 20 to slide is secured be-
tween the holding protrusions 32.

[0017] Retentive pieces 34A and 34B are formed re-
spectively in upper and lower spaces, among the four
spaces, of the inside cylinder portion 22. The retentive
pieces 34A and 34B, being for preventing the operating
knob 20 coming off from the inside cylinder portion 22,
as well as extending forward from back end positions of
the corresponding spaces, each have a front end which
can bend in a radial direction, and respectively have in-
wardly protruding retentive protrusions 36A and 36B at
the front ends (Figs. 8 and 9).

[0018] The outside cylinder portion 24, having axial di-
mensions smaller than those of the inside cylinder portion
22, is formed in such a way as to encircle the inside cyl-
inder portion 22 all around from radially outside the inside
cylinder portion 22, and a rear end portion (to be exact,
a portion slightly closer to the front side than the rear end)
of the outside cylinder portion 24 connects with an outer
peripheral surface at the rear end of the inside cylinder
portion 22 via the annular wall 26 (Fig. 5).

[0019] The mounting portions 28 protrude radially out-
ward from corresponding appropriate places of the outer
peripheral surface of the outside cylinder portion 24. A
bolt through hole 29 passing through each mounting por-
tion 28 in an axial direction (a direction parallel to the
pressing operation direction) is provided in each mount-
ing portion 28. Meanwhile, bolt through holes 13 are pro-
vided in positions of the circuit substrate 12 correspond-
ing to the bolt through holes 29 (Fig. 3), and bolts inserted
into the corresponding two bolt through holes 29 and 13
are mounted with nuts to thereby fix the base member
18 to the circuit substrate 12 in a condition in which the
rear end surface of the outside cylinder portion 24 is in
contact with the circuit substrate 12.

[0020] The operating knob 20 is held in the base mem-
ber 18 in such a way as to move rearward (slide) in the
pressing operation direction by receiving a pressing op-
eration in the pressing operation direction.

[0021] Specifically, the operating knob 20 has an op-
erated plate 42 which receives a pressing operation with
afinger or the like, and a held cylinder 44 extending rear-
ward from the rear surface of the operated plate 42.
[0022] The held cylinder 44 has four guided portions
46A, 46B, 46C, and 46D disposed on the top, bottom,
left, and right respectively, and a plurality (herein, four)
of connecting portions 48, positioned a predetermined
distance radially inwardly of the guided portions 46A,
46B, 46C, and 46D, each of which connects circumfer-
entially mutually adjacent guided portions.

[0023] Each guided portion 46A to 46D has a flat plate-
like shape perpendicular to the radial direction of the held
cylinder 44. Then, each guided portion 46A to 46D is
inserted between the holding protrusions 32, which con-
figures each guide holding portion 30 in the inside cylin-
der portion 22 of the base member 18, in a direction par-
allel to the pressing operation direction to be thereby held
in such a way as to be slidable in the same direction.
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[0024] Also, arectangular through hole 45 having pre-
determined dimensions in a front-rear direction of the up-
per and lower guided portions 46A and 46C (a direction
parallel to the pressing operation direction) is provided
in each of the upper and lower guided portions 46A and
46C, and the retentive protrusions 36A and 36B of the
retentive pieces 34A and 34B of the base member 18
are fitted in the corresponding through holes 45. The
front-rear direction positions and dimensions of the
through holes 45 are set in such a way that the retentive
protrusions 36A and 36B prevent the operating knob 20
from coming off from the inside cylinder portion 22 while
allowing the operating knob 20 to slide.

[0025] Furthermore, a pressing operation bar 47 (Figs.
2 and the like) extends more rearward than the rear end
of the lower guided portion 46D.

[0026] Meanwhile, stopper ribs 50 in positions corre-
sponding to the guided portions 46A to 46D are protruded
from the front side surface of the bottom wall 23 of the
inside cylinder portion 22. In the embodiment, the ribs 50
extend in directions perpendicular to the guided portions
46A to 46D, that is, in the radial direction, and come in
contact with the rear ends of the guided portions 46A to
46D, thereby restricting a slide stroke of the operating
knob 20. That is, the rear ends of the guided portions
46A to 46D configure contact portions which come in
contact with the ribs 50 to thereby prevent the operating
knob 20 from sliding in a direction in which it moves more
rearward than its contact position (pressing restriction
position), and the ribs 50, which come in contact with the
contact portions, configure stoppers which restrict the
slide.

[0027] Also, athrough hole 52 for allowing the pressing
operation bar 47 to pass through the bottom wall 23 is
provided in the bottom wall 23. Meanwhile, a switch el-
ement 15 which is an operation detector is provided in a
position on the circuit substrate 12 corresponding to the
pressing operation bar47. The switch element 15 outputs
a detection signal by receiving the pressure of the press-
ing operation bar 47 when the operating knob 20 slides
in such a way as to move rearward to the pressing re-
striction position.

[0028] Furthermore, as a feature of the apparatus, the
rear ends of the guided portions 46A to 46C, among the
rear ends of the guided portions 46A to 46D configuring
the contact portions, configure breakable portions, and
the breakable portions have a shape such that they are
broken by receiving areaction force from the ribs 50 when
the operating knob 20 receives pressure with a certain
amount of force or more which is larger than the normal
pressing operation force, thereby allowing the operating
knob 20 to slide in a direction in which the operating knob
20 moves more rearward than the pressing restriction
position. Specifically, as shown in Fig. 6(a), with a rear-
most end region left in the rear end portion of each guided
portion46Ato46C, arectangular through hole 54 passing
through each guided portion 46A to 46D is formed in a
position closer to the front side than the rearmost region,



7 EP 2 506 278 A1 8

whereby the rearmost end region is configured as a linear
beam portion 56 perpendicular to each rib 50. Then, the
length and cross-sectional shape of the beam portion 56
are set in such a way that, when a certain amount of
pressing load or more is applied to the operating knob
20, the intermediate region of the beam portion 56 is bro-
ken, as shown in an A portion of Fig. 6 (b), by a reaction
force received from the rib 50 in pressure contact with
the intermediate region.

[0029] Meanwhile, an operation side breakable portion
is formed in the rear end portion of the guided portion
46D in which the pressing operation bar 47 is provided.
The operation side breakable portion is broken by a re-
action force which the pressing operation bar 47 receives
from the switch element 15 when the operating knob 20
receives a certain amount of pressure or more. Specifi-
cally, as shown in Fig. 7, in the same way as in the guided
portions 46A to 46C, with a rearmost end region of the
guided portion 46D left in the rear end portion of the guid-
ed portion 46D, a rectangular through hole 54D is formed
in a position closer to the front side than the rearmost
end region, whereby the rearmost end region is config-
ured as a linear beam portion 56D perpendicular to the
pressing operation bar 47. Then, the length and cross-
sectional shape of the beam portion 56D are set in such
a way that the intermediate region of the beam portion
56D is broken by a reaction force received from the switch
element 15 via the pressing operation bar 47 when a
certain amount of pressing load or more is applied to the
operating knob 20. The break strength of the beam por-
tion 56D is set in such a way that a pressing load when
the beam portion 56D breaks is equivalent to a pressing
load when each beam portion 56 breaks.

[0030] The operating apparatus according to the em-
bodimentis provided with a kind of dial operation member
(rotating operation member) 60 shown in Figs. 12 and
13 in addition to the vehicle operation member 10. The
dial operation member 60, being one which receives a
rotating operation, includes a ring-like base member 62
and a dial member (member to be operated) 64 of a ring-
like shape in the same way. Also, the base member 18
is loaded with an unshown spring mechanism which
makes an operator feel a click along with a rotation of
the dial operation member 60.

[0031] The base member 62 is held on the press-op-
eration member 10 side of the base member 18 in such
a way as to be rotatable around an axis the same as the
central axis of the base member 18. Specifically, a plu-
rality of holding pieces 38 are extended forward from the
outside cylinder portion 24 of the base member 18, and
the holding pieces 38 hold the base member 62 in such
a way as to embrace it from radially outside.

[0032] The dial member 64 has a supported cylinder
65 supported from radially inside by the base member
62, a dial ring 66 provided along the outer perimeter of
the operated plate 42 of the operating knob 20, and a
plurality of connecting portions 68 radially connecting the
dial ring 66 and supported cylinder 65 in such a way that
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the dial ring 66 and supported cylinder 65 rotate integral-
ly. The supported cylinder 65 is engaged with the base
member 62 in such a way as to rotate integrally with the
base member 62 and move rearward to the base member
62 in a direction of the pressing force, in the same way
as the operating knob 20, when the dial member 64 re-
ceives a certain amount of pressing force or more.
[0033] Means which allow the rearward movement of
the dial member 64 are not limited. For example, a break-
able portion similar to the breakable portions of the press-
operation member 10 side (beam portions 56 and 56D)
may be provided in the dial member 64, and means may
be such that the dial member 64 is held on the base
member 62 so as to be slidable in the front-rear direction,
and biased to the front side by a spring or the like, and
when receiving pressure, moves rearward accompany-
ing a compressive deformation of the spring.

[0034] In the operating apparatus according to the in-
vention, the dial operation member 60 is not essential.
That is, the pressing operation member 10 may be used
alone.

[0035] Next, an action of the operation apparatus will
be described.
[0036] Theoperating knob 20 of the pressing operation

member 10, in a condition before it receives a pressing
operation, is held in a position in which the pressing op-
eration bar 47 of the operating knob 20 lightly touches
the switch element 15, or is spaced away from the switch
element 15. When the operating knob 20 is pressingly
operated from the position, the operating knob 20 slides
in a direction in which the operating knob 20 moves rear-
ward in the pressing operation direction, and the pressing
operation force is applied to the switch element 15 by the
pressing operation bar 47, and the switch element 15
outputs a detection signal. At this time, each guide hold-
ing portion 30 of the base member 18 guides each guided
portion 46A to 46D of the operating knob 20, thereby
stabilizing the slide of the operating knob 20. Also, arear-
ward movement position of the operating knob 20 is re-
stricted to a position (the pressing restriction position) in
which the beam portions 56 at the rear ends of the guided
portions 46A to 46D come in contact with the ribs 50 on
the base member 18 (Fig. 12).

[0037] On the other hand, when a certain amount of
pressing force or more (a force significantly larger than
the normal pressing operation force) is applied to the
operating knob 20, for example, the case where a pas-
senger strongly presses against the operating knob 20
or the like, due to a vehicular collision or the like, the
beam portions 56 of the guided portions 46A to 46C and
the beam portion 56D of the guided portion 46D approx-
imately simultaneously break due to the pressing force,
whereby the operating knob 20 moves more rearward
from the pressing restriction position (Fig. 13). Specifi-
cally, an intermediate region of the beam portion (break-
able portion) 56 at the rear end of each guided portion
46A to 46C receives a reaction force from each rib 50 in
response to the pressing force, while an intermediate re-
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gion of the beam portion (breakable portion on the oper-
ation side) 56D of the guided portion 46D receives a re-
action force in response to the pressing force, from the
switch element 15, via the pressing operation bar 47.
These cause each beam portion to break under approx-
imately the same conditions.

[0038] Theamountof protrusion of the press-operation
member 10 from the panel 14 decreases rapidly owing
to the rearward movement of the operating knob 20 ac-
companying the break. Also, in the embodiment, due to
the application of the pressing force, the dial ring 66
around the operating knob 20 also moves rearward to
the base member 62 integrally with the supported cylin-
der 65, which guarantees arapid reduction in the amount
of protrusion of the whole operation member.

[0039] At the time of the rearward movement, a reac-
tion force equivalent to the pressing force applied to the
operating knob 20 is applied directly to the beam portions
56 from the ribs 50 which are the stoppers of the base
member 18, and the beam portions 56 break in a position
on which the reaction force acts. This makes it easy to
specify a relationship between the pressing force and a
break load of the beam portions 56 which are the break-
able portions. Also, as the direction of rearward move-
ment of the operating knob 20 accompanying the break
is restricted by the guide holding portions 30 of the base
member 18, maldistribution of a pressing load caused by
aninclination of the operating knob 20 is unlikely to occur.
These points make it easy to design each beam portion
56 which is a breakable portion.

[0040] In particular, in the embodiment, the ribs 50
which are the stoppers of the base member 18 and the
beam portions 56 which is to come in contact with the
ribs 50 are provided respectively in a plurality of positions
arranged on a plane perpendicular to the pressing oper-
ation direction of the operating knob 20, whereby a re-
action force which the beam portions 56 receive from the
ribs 50 is equalized. This makes it easier to design the
beam portions 56. Also, as the break strength of this kind
of beam portion 56 can be calculated based on a general
bending theory, it is easy to design the beam portions.
The same also applies to the beam portion 56D which is
the breakable portion on the operation side.

[0041] In the invention, the contact portions (in the il-
lustrated example, the beam portions 56) do not neces-
sarily have to be provided in portions to be pressed, and
the contact portions may be provided separately from the
portions be pressed. However, that the rear end portions
of the guided portions configure the contact portions, as
heretofore described, enables a further simplification of
the structure.

[0042] In particular, with respect to the pressing oper-
ation member 10 in the illustrated example, the simple
structure wherein at least the rear end portion of each
guided portion 46A to 46D is formed into a plate, and the
through hole 54 is provided in the rear end portion, makes
it possible to form a beam portion 56 suitable for the
breakable portion in a portion closer to the leading end
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side than the through hole 54.

[0043] Intheinvention, the breakable portions may be
included in the stoppers on the base member side, rather
thanin the contact portions onthe member to be operated
(in the illustrated example, the operating knob 20) side.
For example, beam-like stoppers may be formed in the
base member, and the stoppers may be broken by a
pressing force received from the contact portions on the
member to be operated.

Working Example

[0044] For example, in the internal protrusion regula-
tions in China and Europe, when an operation apparatus
has a protruding object protruding 9.5mm or more from
a panel, it is required to reduce the amount of protrusion
of the protruding object to 9.5mm or less when a static
load of approximately 380N acts on the protruding object.
In order to meet the requirement with the operating ap-
paratus shown in Figs. 1 to 13, it is sufficient to design
the beam portions 56 and 56D in the following manners.

1) Break load Pf of each beam portion

[0045] In the operating apparatus, as the four beam
portions 56, 56, 56, and 56D are circumferentially equally
spaced at 90° intervals, in order that the operating knob
20 moves rearward by receiving a pressing load of 380N,
it is sufficient that the beam portions are designed in such
a way that each beam portion breaks by receiving a load
of 380/4=95(N), that is, in such a way that the break load
Pf of each beam portion is 95N.

2) Shape design of beam portions

[0046] When aload P acts on the intermediate regions
ofthe beam portions 56 and 56D which are two-end fixing
beams, and taking the length of the beam portions (that
is, the width of the through holes 54) as Lb and bending
moment acting on the intermediate regions as M, a rela-
tionship between them is expressed by the following
equation.

[0047]

P = 8xM/Lb (1)

Taking the maximum bending stress of the intermediate
regions of the beam portions 56 and 56D when the bend-
ing moment M in the equation acts as o5, and the sec-
tion modulus of the beam portions 56 and 56D as Z, the
bending moment M is expressed by

M = CpaxX2 (2)
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[0048] Herein, when the plate thickness of the guided
portions 46A to 46D in which the beam portions are
formed (that is, the width of the beam portions) is taken
to bet, and the thickness of the beam portions (a distance
from the rear end of each through hole 54 to the rear end
of each guided portion 46A to 46D) is taken to be d,, the
section modulus Z of the beam portions 56 and 56D in
the illustrated example is expressed by

Z = txdy/6 (3)

[0049] Whenthe equation (2) and equation (3) are sub-
stituted into the equation (1), the following equation is
obtained.

P = 8XOpaxxtxd,/6LDb (4)

[0050] Herein, as the maximum bending stress 6,5
when the beam portions 56 and 56D break is determined
by a material property, by fixing the shape (L, t, and d,)
of the beam portions in such a way that P = Pf (= 95N)
in the equation (4), itis possible to construct an operation
apparatus wherein the beam portions 56, 56, 56, and
56D break approximately equally when the operating
knob 20 receives a pressing stress of approximately
380N.

[0051] As described above, the invention provides a
vehicle press-operation member wherein it is easy to de-
sign a breakable portion which is broken in order to re-
duce an amount of protrusion from a panel when a certain
amount of pressing force or more is applied, and it is
possible to increase the reliability of a reduction in the
amount of protrusion when the pressing force acts, and
a vehicle operation apparatus provided with the vehicle
press-operation member. Specifically, the invention pro-
vides a vehicle press-operation member which is provid-
ed on a panel in a vehicle interior in such a way as to
protrude on the vehicle interior side from a surface of the
panel and to receive a pressing operation, and is config-
ured in such a way that the amount of protrusion decreas-
es by receiving pressure with a certain amount of force
or more. The vehicle press-operation member includes
a base member mounted on the panel or a member fixed
to the panel, and a member to be operated which is
mounted on the base member in such a way as to pro-
trude on the vehicle interior side from the base member,
and receives a pressing operation. The base member
has a guide holding portion which holds, while guiding,
the memberto be operatedin such away thatthe member
to be operated slides to the base member in a direction
parallel to the pressing direction, and a stopper which
comes in contact with the member to be operated to
thereby restrict the member to be operated from sliding
in a direction in which the member to be operated moves
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more rearward than a predetermined pressing restriction
position, and the member to be operated has a guided
portion which fits in the guide holding portion and is guid-
ed by the guide holding portion, and a contact portion
which comes in contact with the stopper of the base mem-
ber to thereby prevent the slide in the direction in which
the member to be operated moves rearward. Either of
the stopper or the contact portion configures a breakable
portion having a shape such that it is broken by receiving
a pressing force from the other in the pressing direction
when the member to be operated receives pressure with
a certain amount of force or more, thereby allowing a
further slide of the member to be operated in the pressing
direction.

[0052] In the pressing operation member, when the
member to be operated is pressed with the normal op-
eration force, the member to be operated slides with the
pressing force in a direction in which it moves rearward,
but the slide is stopped in a position in which the contact
portion of the member to be operated and the stopper of
the base member come in contact with, thereby prevent-
ing a further rearward movement. That is, the stopper
fulfils its original function of restricting the pressing op-
eration stroke of the member to be operated to a stroke
up to the pressing restriction position.

[0053] On the other hand, when a large pressing force
is applied to the member to be operated, for example, by
the passenger of the vehicle making a strong contact with
the member to be operated or the like, the contact portion
of the member to be operated makes pressure contact
with the stopper on the base member side with a pressure
corresponding to the pressing force, and the breakable
portion included in the contact portion or stopper is bro-
ken by the pressure contact. Owing to the break, the
member to be operated moves rearward toward the base
member side up to a deeper position than the pressing
restriction position, whereby the amount of protrusion of
the whole of the pressing operation member from the
panel decreases rapidly, and the passenger’s safety is
secured.

[0054] When pressing, a reaction force equivalent to
the pressing force is applied to the contact portion from
the stopper of the base member, and the break occurs
in that position, thus making it easy to specify a relation-
ship between the pressing force and the break load of
the breakable portion. Also, as a direction of rearward
movement of the member to be operated accompanying
the break is fixed by the guide holding portion, the mald-
istribution of the pressing load caused by an inclination
of the member to be operated is unlikely to occur. Con-
sequently, it is easy to design the breakable portion.
[0055] In particular, in the event that the stoppers of
the base member and the contact portions of the member
to be operated are provided respectively in a plurality of
positions arranged on a plane perpendicular to the press-
ing direction of the member to be operated, and so are
the contact portions of the member to be operated, a
break load which each breakable portion receives from
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the corresponding stopper or contact portion is equal-
ized, thereby making it easier to design the breakable
portions.

[0056] For example, the adoption of an arrangement
such that the member to be operated has the guided
portions one each in a plurality of positions arranged
around a specific central axis parallel to the pressing di-
rection of the member to be operated, and the rear end
portions of two or more of the guided portions among the
guided portions configure the contact portion, further sim-
plifies the structure by utilizing the rear end portions of
the guided portions as the contact portions.

[0057] Also, as a specific configuration of the breaka-
ble portion, one is preferable wherein the breakable por-
tion, which includes a beam portion extending in a direc-
tion perpendicular to the pressing direction of the mem-
ber to be operated, and breaks by a longitudinally inter-
mediate region of the beam portion receiving the pressing
force. With a breakable portion including this kind of beam
portion, it is possible to calculate the break strength of
the beam portion based on the general bending theory.
Consequently, it is easy to design the breakable portion.
[0058] Forexample, when utilizing the rear end portion
of the guided portion as the contact portion as heretofore
described, a structure is preferable wherein the rear end
portion of the guided portion configuring the contact por-
tion is formed into a plate, a through hole passing through
an end portion of the plate in a direction of the plate thick-
ness is provided, a portion closer to the leading end side
than the through hole forms a beam portion extending in
a direction perpendicular to the pressing direction of the
member to be operated, and alongitudinally intermediate
region of the beam portion breaks by receiving the press-
ing force. In this structure, a beam portion suitable for
the breakable portion is formed with a simple structure
wherein a through hole is provided in a plate-like rear
end portion of the guided portion.

[0059] Also, the invention is an operation apparatus,
which is provided in a vehicle and includes a panel pro-
vided in such a way as to face inside a vehicle interior,
a circuit substrate fixed to the reverse of the panel, the
vehicle press-operation member which is provided on
the panel so as tobe operable in such away as to protrude
on the vehicle interior side from the surface of the panel
and changes in shape in such a way that the amount of
protrusion decreases by receiving a certain amount of
pressing force or more, and an operation detector which
is provided on the circuit substrate and outputs an elec-
trical signal when the member to be operated of the ve-
hicle press-operation member is operated up to the
pressing restriction position, wherein the base member
of the vehicle press-operation member is fixed to the pan-
el.

[0060] In the operating apparatus, by providing the
member to be operated of the vehicle press-operation
member with a pressing operation portion which is pro-
vided in a position differing from the contact portion and,
in accordance with a pressing operation of the member
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to be operated, transmits the pressing force to the oper-
ation detector, and a breakable portion on the operation
side, which breaks with a reaction force which the press-
operation portion receives from the operation detector
when the member to be operated receives a certain
amount of pressure or more, the pressing operation por-
tion also can be utilized as a breakable portion. In this
case, it is sufficient to set the shape of the breakable
portion on the operation side in such a way that a pressing
load when the breakable portion on the operation side
breaks is equal to a pressing load when the breakable
portion breaks.

Claims

1. Avehicle press-operation member which is provided
on a panel in a vehicle interior in such a way as to
protrude on the vehicle interior side from a surface
of the panel, and changes in shape in such a way
that the amount of protrusion thereof decreases by
receiving a certain amount of force or more, com-
prising:

abase member mounted on the panel ora mem-
ber fixed to the panel; and

a member to be operated which is mounted on
the base member in such a way as to protrude
on the vehicle interior side from the base mem-
ber and receives a pressing operation, wherein
the base member has a guide holding portion
which holds, while guiding, the member to be
operated in such a way that the member to be
operated slides to the base member in a direc-
tion parallel to the pressing direction, and a stop-
perwhich, by coming in contact with the member
to be operated, restricts the member to be op-
erated from sliding in a direction in which the
member to be operated moves more rearward
than a predetermined pressing restriction posi-
tion,

the memberto be operated has a guided portion
which fits in the guide holding portion and is guid-
ed by the guide holding portion, and a contact
portion which, by coming in contact with the
stopper of the base member, prevents the slide
in the direction in which the member to be op-
erated moves rearward,

and

either of the stopper or the contact portion in-
cludes a breakable portion having a shape such
that it is broken by receiving a pressing force
from the other in the pressing direction when the
member to be operated receives pressure with
a certain amount of force or more, thereby al-
lowing the member to be operated to slide in a
direction in which the member to be operated
moves still more rearward than the pressing re-
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striction position.

The vehicle press-operation member according to
claim 1, wherein

the stoppers of the base member and the contact
portions of the member to be operated are provided
respectively in a plurality of positions arranged on a
plane perpendicular to the pressing direction of the
member to be operated.

The vehicle press-operation member according to
claim 2, wherein

the member to be operated has the guided portions
one each in a plurality of positions arranged on a
plane perpendicular to the pressing direction of the
member to be operated, and the rear end portions
of two or more of the guided portions, among the
guided portions, configure the contact portions.

The vehicle press-operation member according to
any one of claims 1 to 3, wherein

the breakable portion which includes a beam portion
extending in adirection perpendicular to the pressing
direction of the member to be operated, wherein a
longitudinally intermediate region of the beam por-
tion receives the pressing force to thereby break.

The vehicle press-operation member according to
claim 3, wherein

the rear end portion of the guided portion configuring
the contact portion is formed into a plate, a through
hole passing through an end portion of the plate in
a direction of the plate thickness is provided, a por-
tion closer to the leading end side than the through
hole forms a beam portion extending in a direction
perpendicular to the pressing direction of the mem-
ber to be operated, and a longitudinally intermediate
region of the beam portion breaks by receiving the
pressing force.

A vehicle operation apparatus, which is provided in
a vehicle, comprising:

a panel provided in such a way as to face inside
a vehicle interior;

a circuit substrate fixed to the reverse of the pan-
el;

the vehicle press-operation member according
to any one of claims 1 to 5, which is provided on
the panel so as to be operable in such a way as
to protrude on the vehicle interior side from the
surface of the panel and changes in shape in
such a way that the amount of protrusion de-
creases by receiving a certain amount of pres-
sure or more; and

an operation detector which is provided on the
circuit substrate and outputs an electrical signal
when the member to be operated of the vehicle
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press-operation member is operated up to the
pressing restriction position, wherein

the base member of the vehicle press-operation
member is fixed to the panel.

The vehicle operation apparatus according to claim
6, wherein

the member to be operated of the vehicle press-op-
eration member has a pressing operation portion
which is provided in a position differing from the con-
tact portion and transmits the pressing force to the
operation detector in accordance with a pressing op-
eration of the member to be operated, and an oper-
ation side breakable portion which breaks with a re-
action force, which the pressing operation portion
receives from the operation detector when the mem-
ber to be operated receives a certain amount of pres-
sure or more, wherein the shape of the operation
side breakable portion is set in such a way that a
pressing load when the operation side breakable
portion breaks is equal to a pressing load when the
breakable portion breaks.
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