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A switch mounting bracket 8 including a bottom plate 9, a pair of legs 10 and a pair of flanges 11 on tip ends of the legs Is
accommodated In a space /7 defined between a lower surface of a roof panel 3 and an upper surface of a roof lining 1 by
adhering the pair of flanges to the upper surface of the roof lining 1 at 15. A switch 2 inserted into the switch mounting bracket 8
through an opening 1, in the roof lining 1 Is fixed by bringing locking claws 18, provided Iin a flange 18 of the switch 2 Into

engagement into locking bores 11, defined in the flanges 11. With the above structure, when a shock is applied to the switch 2
mounted on a roof of a vehicle, damage to the switch can be suppressed to a minimum because the switch does not contact the

roof panel, and the alignment of the opening 1, in the roof lining and the switch mounting bracket 8 can be easlily performed
because the components are directly joined together.
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ABSTRA O HE L OSUR

A switch mounting bracket 8 including a bottom plate 9,
a pair of legs 10 and a pair of flanges 11 on tip ends of the
legs is accommodated in a space 7 defined between a lower surface
of a roof panel 3 and an upper surface of a roof lining 1 by
adhering the pair of flanges to the upper surface of the roof
lining 1 at 15. A switch 2 inserted into the switch mounting
bracket 8 through an opening 1; in the roof lining 1 is fixed
by bringing locking claws 18, provided in a flange 18 of the
switch 2 into engagement into locking bores 11; defined in the
flanges 11. With the above structure, when a shock is applied
to the switch 2 mounted on a roof of a vehicle, damage to the
switch can be suppressed to a minimum because the switch does

not contact the roof panel, and the alignment of the opening
1, in the roof 1lining and the switch mounting bracket 8 can be

easily performed because the components are directly joined

together.
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SWITCH MOUNTING STRUCTURE IN A VEHICLE

The present invention relates to a structure for mounting
a switch to a roof of a vehicle such as a recreational vehicle.
2. DESCRIPTION C ik RELATED AR

F1g.5 shows a conventional switch mounting structure. A
switch mounting bracket 02 having an angular U-shaped section
1s fixed to a lower surface of a roof panel 01l of a vehicle by
welding 03, 03, and an upper surface of a roof lining 05 is
superposed onto a lower surface of a bottomplate 04 of the switch
mounting bracket 02. In this state, a switch 06 is inserted
into the switch mounting bracket 02 through an opening 05; in
the roof lining 05 and an opening 04; in the bottom plate 04
of the switch mounting bracket 02. Then, locking claws 06,
provided on the switch 06 are brought into engagement into
locking bores 04; provided on the bottom plate 04, whereby the
switch 06 is supported on the switch mounting bracket 02.

In the conventional switch mounting structure, the switch
mounting bracket 02 is firmly fixed to the roof panel 01 and
moreover, the switch mounting bracket 02 itself is of a highly
rigid structure difficult to deform. For this reason, when a
block of baggage in a vehicle compartment or the like collides

with the switch 06, there is a possibility that a large shock
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1s applied to the switch 06. When the roof lining 05 is mounted
on the lower surface of the roof panel 01, a misalignment is
liable to be produced between the switch mounting bracket 02
fixed to the roof panel 01 and the opening 05; in the roof lining
05, and due to this, there is a possibility that the switch 06
is not mounted decently.

IMMARY C ’ NVENTION

Accordingly, it is an object of the present invention to
ensure that when a shock is applied to the switch, damage to
the switch is suppressed to a minimum, and the alignment of the
opening in the roof lining and the switch mounting bracket is
easlly performed.

To achieve the above object, according to a first aspect
and feature of the present invention, there is provided a switch
mounting structure in a vehicle, comprising a switch mounting
bracket which is fixed to a roof lining extending along a lower
surface of a roof panel of the vehicle such that the switch
mounting bracket is accommodated in a space defined between the
roof panel and the roof lining, and a switch inserted through
an opening defined in the roof 1lining and supported on the switch
mounting bracket.

With the above arrangement, the switch mounting bracket
supporting the switch thereon is accommodated in the space
defined between the roof panel and the roof lining in a state
in which it has been fixed to the roof lining. Therefore, when

a shock is applied from a side of the vehicle compartment to
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the switch, the switch can be moved within the space, while
deforming the roof lining, whereby any damage to the switch due
to the shock can be suppressed to the minimum. When the switch
mounting bracket is fixed to the roof panel, it is difficult
to align the switch mounting bracket and the opening in the roof
lining with each other. However, the switch mounting bracket
and the opening can be easily aligned with each other by fixing
the switch mounting bracket to the roof lining.

According to a second aspect and feature of the present
invention, in addition to the first feature, the switch mounting
bracket comprises a bottom plate, a pair of legs extending in
the same direction from opposite ends of the bottom plate, and
a palr of flanges which are formed by folding tip ends of the
pair of legs substantially in parallel to the bottom plate, and
which are fixed to an upper surface of the roof lining.

With the above arrangement, the switch mounting bracket
is fixed to the roof lining by the pair of flanges simply formed
by folding the tip ends of the pair of legs. Therefore, the
switch mounting bracket supporting the switch thereon can be
easlly accommodated in the space defined between the roof panel
and the roof lining.

According to a third aspect and feature of the present
invention, in addition to the second feature, the switch is
fixed to the pair of flanges.

With the above arrangement, when a large shock is applied

to the switch, causing the bottom plate of the switch mounting
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bracket to be put into abutment against the roof panel, the pair
of legs are deformed so as to be folded relative to the bottom
plate by the shock transmitted from the flanges of the switch
mounting bracket to the pair of legs. Therefore, the switch
can be further moved relative to the switch mounting bracket,
thereby exhibiting a further shock absorbing effect.

According to a fourth aspect and feature of the present
invention, in addition to the third feature, the switch is fixed
to the switch mounting bracket by bringing locking claws
provided on the switch into engagement with locking bores
defined in the flanges of the switch mounting bracket.

With the above arrangement, when the switch is mounted
to the switch mounting bracket, the pair of legs is resiliently
deformed, causing the flanges to be moved toward and away from
each other. Therefore, the operation for bringing the locking
claws provided on the switch into engagement with the locking
bores provided in the flanges is easily carried out.

According to a fifth aspect and feature of the present
invention, in addition to the third feature, a peripheral edge
portion of the opening in the roof lining is clamped between
the flanges of the switch mounting bracket and the switch.

With the above arrangement, the peripheral edge portion
of the opening in the roof 1lining can be made invisible to enhance
the external appearance thereof, by clamping the peripheral
edge portion of the opening between the flanges of the switch

mounting bracket and the switch.
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According to a sixth aspect and feature of the present
invention, in addition to the second feature, the flanges of
the switch mounting bracket are fixed to the upper surface of
the roof lining with adhesive.

With the above arrangement, the adhesion is released by
a shock applied to the switch, causing the flanges of the switch
mounting bracket to be separated from the roof 1lining.
Therefore, the legs are easily folded relative to the bottom
plate, leading to a further enhanced shock-absorbing effect.

According to a seventh aspect and feature of the present
invention, 1in addition to the second feature, the switch
mounting bracket comprises two pairs of legs extending in the
same direction from four sides of the bottom plate which is
quadrilateral in shape, and two pairs of flanges formed by
folding the tip ends of the two pairs of legs substantially in
parallel to the bottom plate, the two pairs of flanges being
fixed to the upper surface of the roof lining.

With the above arrangement, the switch mounting bracket
is fixed to the upper surface of the roof lining through the
two pairs of legs and the two pairs of flanges. Therefore, it
1s possible toeasily fix the switch mounting bracket in a stable
state.

The above and other objects, features and advantages of
the 1invention will become apparent from the following
description of the presently preferred embodiment taken in

conjunction with the accompanying drawings.
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Figs.l to 4 show the preferred embodiment of the present
invention, wherein,

Fig.1l is a perspective view showing the inside passenger
compartment in a vehicle;

Fig.2 is an enlarged sectional view taken along a line
2-2 in Fig.l;

F1g.3 is a sectional view taken along a line 3-3 in Fig.2;
and

Fig.4 is an exploded perspective view of a switch and a
switch mounting bracket.

Fi1g.5 is a sectional view similar to Fig.3, but according
to a conventional switch mounting structure.

DETA D L[ RIPTION C HE PR RRED EMBODIMEN

The present invention will now be described by way of the
preferred embodiment with reference to the accompanying
drawings.

Fig.l shows an inside of a vehicle compartment in a
recreational vehicle. An air conditioner switch unit 2 for
operating an air conditioner by an occupant siting on a rear
seat 1s mounted at a step formed on a roof lining 1.

As can be seen from Figs.2 and 3, a roof panel 3 of the
vehlicle is comprised of a roof top panel element 4 covering an
upper surface of the vehicle compartment, and a roof side panel
element 5 welded to lower surfaces of left and right sides of

the roof top panel element 4. The roof lining 1 is supported
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on a lower surface of the roof side panel element 5 through a
support member 6 1interposed therebetween. Therefore, a
predetermined space 7 is defined between the roof lining 1 and
the roof panel 3.

As can be seen from Fig.4 in addition to Figs.l to 3, a
switch mounting bracket 8 is made, for example, by pressing a
metal plate, and 1integrally 1ncludes a substantially
rectangular bottom plate 9, a pair of first legs 10 formed by
folding longitudinally opposite ends of the bottom plate 9 at
right angles, a pair of flanges 11 formed by folding tip ends
of the first legs 10 at right angles, a pair of second legs 12
formed by folding widthwise opposite ends of the bottom plate
9 at right angles, and a pair of second flanges 13 formed by
folding tip ends of the second legs 12 at right angles. Two
locking bores 11; are defined in each of the first flanges 11,
and an opening 12; for insertion of a connector 14 is defined
in one of the second legs 12.

The first legs 10 and the second legs 12 are independent
and are not connected to each other and hence they can be easily
deformed when a load is applied to the first flanges 11 or the
second flanges 13 which are farther from a connection to the
bottom plate 9.

The switch mounting bracket 8 1is of a recessed,
vessel-shape defined by the bottom plate 9 and the four legs
10 and 12, and the four flanges 11 and 13 surrounding an opening

in a lower surface of the switch mounting bracket 8 are located
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on the same plane. The four flanges 11 and 13 of the switch
mounting bracket 8 are preferably fixed by an adhesive 15 (see
Fig.3) to an upper surface of an outer periphery of a rectangular
switch mounting opening 1; defined in the roof lining 1. 1In
this state, the bottom plate 9 of the switch mounting bracket
8 1s opposed to the switch mounting opening 1, of the roof lining
1.

The air conditioner switch unit 2 includes a rectangular
parallelepiped-shaped switch body 16, a switch panel 17
constituting one side of the switch body 16, a flange 18
protruding outwards from an outer periphery of the switch panel
17, and a temperature regulating knob 19 and an airflow
regulating knob 20 which are carried on the switch panel 17.
When the switch body 16 of the air conditioner switch unit 2
1s inserted from the switch mounting opening 1; in the roof
lining 1, the switch body 16 is accommodated in the internal
space in the switch mounting bracket 8 and at the same time,
four locking claws 18; projectingly formed on a back of the
flange 18 are brought into engagement into the four locking
bores 11, defined in the first flanges 11 of the switch mounting
bracket 8, whereby the air conditioner switch unit 2 1is
supported on the switch mounting bracket 8. As shown in Fig.
3, the projecting ends of the locking claws 18, are tapered such
that they are wider at intermediate portions of the claws, which
causes the flanges 11 to flex away from and toward each other

as the switch unit 2 is secured to the bracket 8.
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In a state in which the air conditioner switch unit 2 has
been supported on the switch mounting bracket 8, a peripheral
edge of the switch mounting opening 1; in the roof lining 1 is
sandwiched between the four flanges 11 and 13 of the switch
mounting bracket 8 and the flange 18 of the air conditioner
switch unit 2 and hence, the switch mounting opening 1; is not

visible, leading to an enhanced external appearance. In

addition, a clearance o is defined between the bottom plate 9

of the switch mounting bracket 8 and the roof side panel element

5 of the roof panel 3, and a clearance P larger than the clearance

a 1s defined between the air conditioner switch unit 2 and the

roof side panel element 5 (see Fig.3).

The operation of the embodiment of the present invention
having the above-described arrangement will be described below.

The switch mounting bracket 8 supporting the air
conditioner switch unit 2 is not supported on the rigid roof
panel 3, but is supported on the roof lining 1 which is much
more easlily deformable, as compared with the roof panel 3.
Therefore, when a large piece of baggage or a longer piece of
baggage loaded in the vehicle compartment collides with the air
conditioner switch unit 2 to apply a shock, the air conditioner
switch unit 2 can be moved a significant distance until the
bottom plate 9 of the switch mounting bracket 8 abuts against

the lower surface of the roof panel 3, i.e., within a range shown

by the clearance a in Fig.3 to substantially absorb the shock.
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Thus, the shock 1s moderated to prevent damage to the air
conditioner switch unit 2.

When a larger shock is applied to cause the bottom plate
9 of the switchmounting bracket 8 to be put into abutment against
the lower surface of the roof panel 3, the flanges 11 and 13
of the switch mounting bracket 8 adhesively bonded at 15 to the
roof lining 1 are separated from the roof 1lining 1, and the legs
10 and 12 of the switch mounting bracket 8 are deformed by a
load transmitted from the flange 18 of the air conditioner
swlitch unit 2, thereby exhibiting a further shock absorbing

effect. In this case, a sufficiently large shock absorbing

stroke corresponding to the clearance B is ensured between the

alr conditioner switch unit 2 and the roof panel 3.

With the structure in which the switch mounting bracket
8 1s supported on the deformable roof lining 1, and the legs
10 and 12 of the switch mounting bracket 8 are easily deformable,
as described above, even a large shock applied to the air
conditioner switch unit 2 can be buffered to avoid a damage to
the air conditioner switch unit 2.

If it is supposed that the switch mounting bracket 8 has
been fixed to the roof panel 3, there is a possibility that a
misalignment may be produced between the switch mounting
bracket 8 and the switch mounting opening 1, in the roof lining
1 due to an error of the fixed portion or the like, thereby

providing an interference when the air conditioner switch unit

10
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2 is mounted in the switch mounting opening 1;. According to
the present embodiment, however, the switch mounting bracket
8 1s fixed directly along the switch mounting opening 1; in the
roof lining 1 and hence, there is no possibility that the switch
mounting bracket 8 is misaligned relative to the switch mounting
opening 1,.

Further, the locking bores 11, are defined in the first
flanges 11 at the tip ends of the pair of first legs 10 and,
therefore, when the 1locking claws 18, are brought into
engagement into the locking bores 11,, the pair of first legs
10 can be resiliently deformed toward and away from each other
by engagement with the tapered portions of the claws, to easily
perform the engaging operation.

Yet further, the flanges 11 and 13 of the switch mounting
bracket 8 and the roof lining 1 are fixed by the adhesive 15
and, therefore, when the shock is applied, the switch mounting
bracket 8 can be reliably separated from the roof lining 1.
Moreover, the fixing portion can be made compact, as compared
with the case where the flanges 11 and 13 are fixed to the roof
lining 1 by caulking. Therefore, it is unnecessary to increase
the size of the flange 18 of the air conditioner switch unit
2 1n order to cover and hide the fixing portion, which can be
contributed to a reduction in size of the air conditioner unit

2.

Although the preferred embodiment of the present

invention has been described in detail, it will be understood

11
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that the present invention is not 1limited to the above-described
embodiment, and various modifications may be made without
departing from the spirit and scope of the invention defined
in claims.

For example, among the first legs 10 and the second legs
12 of the switch mounting bracket 8, the second legs 12 which
do not support the air conditioner switch unit 2 directly may
be omitted. The air conditioner switch unit 2 has been

i1llustrated in the embodiment, but the present invention is also

applicable to any other switch.

12
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WHAT IS CLAIMED IS:

1. A switch mounting structure in a vehicle, comprising
a switch mounting bracket, a roof lining extending along a
lower surface of a roof panel of the vehicle, said mounting
bracket being fixed to said roof 1lining such that said
switch mounting bracket is accommodated in a space defined
between said roof panel and said roof lining, and a switch
inserted through an opening defined in said roof lining and

supported on said switch mounting bracket ;

¢ said switch mounting bracket comprising a bottom
plate, a pair of legs extending in the same direction
from opposite ends of said bottom plate, and a pair of
flanges which are formed by folding tip ends of said
pair of legs substantially parallel to said bottom
plate, and which are fixed to an upper surface of said

roof lining;

e said legs being resiliently deformable toward and away

from each other; and

¢ said switch being fixed to said pair of flanges.

2. A switch mounting structure in a vehicle according to
claim 1, wherein said switch has locking claws provided
thereon and is fixed to said switch mounting bracket by
bringing said 1locking claws into engagement with locking
bores defined in said flanges of said switch mounting

bracket.

3. A switch mounting structure in a vehicle according to
claim 1, wherein a peripheral edge portion of said opening
in said roof lining is clamped between said flanges of said

switch mounting bracket and said switch.

13
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4 . A switch mounting structure in a vehicle according to
claim 1, wherein said flanges of said switch mounting
bracket are fixed to the upper surface of said roof lining

with adhesive.

5. A switch mounting structure in a vehicle, comprising a
switch mounting bracket, a roof 1lining extending along a
lower surface of a roof panel of the wvehicle, said mounting
bracket being fixed to said roof 1lining such that said
switch mounting bracket is accommodated 1n a space defined
between said roof panel and said roof lining, and a switch
inserted through an opening defined in said roof lining and

supported on said switch mounting bracket;

¢ said switch mounting bracket comprising a bottom
plate, a pair of legs extending in the same direction
from opposite ends of said bottom plate, and a palr of
flanges which are formed by folding tip ends of said
pair of legs substantially parallel to said bottom
plate, and which are fixed to an upper surface of said

roof lining;
e said switch being fixed to said pair of flanges;

¢ said switch having locking claws provided thereon and
being fixed to said switch mounting bracket by
bringing said 1locking c¢laws 1nto engagement with
locking bores defined 1in said flanges of said switch

mounting bracket; and

e said legs Dbeing independent of each other and
resiliently deformable toward and away from each
other, and said locking claws having tapered portions
which deform said legs toward and away from each other

when said claws are inserted into said locking bores.

6 . A switch mounting structure in a vehicle, comprising:

14
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e a roof lining extending along a lower surface of a
roof panel of the wvehicle and having an opening

defined therein;

e switch mounting means for securing a switch 1n the
opening of the roof lining, said switch mounting means
being fixed to said roof 1lining and disposed 1in a

space between said roof lining and the roof panel;

¢ a switch body of the switch inserted into the opening
of the roof 1lining and connected to said switch

mounting means;

e said switch mounting means 1including a recessed
bracket with a bottom plate, a pair of side walls
extending from opposite edges of the bottom wall and
having flanges on tip ends thereof, said flanges being

fixed to an upper surface of said roof lining;

¢ said side walls of said Dbracket are flexibly

deformable toward and away from each other; and

¢ said switch body being fixed to said flanges.

7 . A switch mounting structure in a vehicle according to
claim 6, wherein said flanges are fixed to a peripheral edge

portion of said roof 1lining defining said opening.

8. A switch mounting structure in a vehicle according to
claim 7, wherein said flanges are fixed to the upper surface

of said roof lining with adhesive.

9. A switch mounting structure in a vehicle according to
claim 7, wherein said peripheral edge portion of said roof
lining is clamped between said flanges of said switch

mounting bracket and said switch body.
10. A switch mounting structure in a vehicle according to

claim 7, wherein said bracket comprises two pairs of side

walls extending in the same direction from four sides of the

15
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bottom plate which is quadrilateral in shape, and flanges

formed at the tip ends of said two pairs of side walls

substantially parallel to said bottom plate, said flanges

being fixed to the upper surface of said roof lining.

11.

12.

A switch mounting structure in a vehicle, comprising:

a roof lining extending along a 1lower surface of a
roof panel of the vehicle and having an opening

defined therein;

switch mounting means for securing a switch 1n the
opening of the roof lining, said switch mounting means
being fixed to said roof 1lining and disposed in a

space between said roof lining and the roof panel;

a switch body of the switch inserted into the opening
of the roof 1lining and connected to said switch

mounting means;

said switch mounting means including a recessed

bracket with a bottom plate, a pair of side walls
extending from opposite edges of the bottom wall and
having flanges on tip ends thereof, said flanges being

fixed to an upper surface of said roof lining;
said switch body being fixed to said flanges;

said switch body having locking c¢laws provided
thereon, said flanges having 1locking bores defined
therein, and said switch body being fixed to said
bracket by bringing said locking claws into engagement

with said locking bores; and

said side walls being resiliently deformable toward
and away from each other, and said locking claws
having tapered portions which deform said legs toward
and away from each other when said claws are inserted

into said locking bores.

A switch mounting structure in a vehicle, comprising:

a switch mounting bracket;

16
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¢ a roof lining extending along a lower surface of a
roof panel of the vehicle, said switch mounting
bracket being fixed to said roof lining such that said
switch mounting brackét is accommodated 1n a space
defined between said roof panel and said roof lining
with a first clearance (.alpha.) provided between said

mounting bracket and said lower surface of said roof

panel; and

¢ a switch inserted through an opening defined 1in said
roof 1lining and supported on said switch mounting
bracket with a second clearance (B) provided between
said switch and said lower 'surface of the roof panel,

wherein said second clearance (B) 1s larger than said

first clearance (.alpha.).

13. A switch mounting structure in a vehicle according to
claim 12, wherein when a shock is applied to said switch 1in
a direction of said roof panel, said switch 1s movable
within a range corresponding to said first clearance
(.alpha.) until said mounting bracket abuts agailnst said

roof panel, for thereby absorbing said shock.

14. A switch mounting structure in a vehilcle according to
claim 13, wherein said switch mounting bracket comprises a
bottom plate, a pair of legs extending in the same direction
from opposite ends of said bottom plate, and a pair of
flanges which are formed as tip ends of said pair of legs
extending in parallel to said bottom plate, and which are
adhesively bonded to an upper surface of said roof lining;

and

¢ when a larger shock 1is applied to said switch such
that the mounting plate abuts against said roof panel,
said flanges are separated from said roof lining and

said pair of 1legs of said mounting bracket are

17
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deformed by a 1load transmitted from said switch,

thereby further absorbing said larger shock.

18
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