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(57) Abrégée/Abstract:

A CD changer mounted on a vehicle Is supported in a floating manner to sufficiently damp vibrations and prevent a CD from
skipping. Mounting plates and a pair of inner support plates are connected to each other at two front and two rear points by a first
set of dampers, which buffer displacement of the mounting plates within a vertical plane relative to the inner support plates. The
iInner support plates and a pair of outer support plates opposite the inner support plates and supported on the base plates are
connected to each other at two front and two rear points by a second set of dampers, which buffer displacement of the inner
support plates within a vertical plane relative to the outer support plates. Suspended springs mounted between the mounting plate
and the outer support plate exert a spring force to counteract the weight of the CD changer.
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ABSTRACT

A CD changer mounted on a vehicle is supported in a floating manner to
sufficiently damp vibrations and prevent a CD from skipping. Mounting plates and
a pair of inner support plates are connected to each other at two front and two rear
points by a first set of dampers, which buffer displacement of the mounting plates
within a vertical plane relative to the inner support plates. The inner support plates
and a pair of outer support plates opposite the inner support plates and supported
on the base plates are connected to each other at two front and two rear points by a
second set of dampers, which buffer displacement of the inner support plates within
a vertical plane relative to the outer support plates. Suspended springs mounted
between the mounting plate and the outer support plate exert a spring force to
counteract the weight of the CD changer.
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FLOATING SUPPORT STRUCTURE FOR CD CHANGER

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a floating support that supports a CD
changer mounted on a vehicle.

Related Art

[0002] A conventional floating support for a CD changer is disclosed in
Japanese Patent Applicatidn Laid-open No. 2002-93137. The structure of the
conventional floating support includes a pair of front dampers, a pair of rear dampers,
a pair of front springs, and a pair of rear springs. The pairs of dampers and springs
are each mounted between mounting plates mounted on opposite sides of the CD
changer and base plates disposed on opposite sides of the CD changer and
supported on a vehicle body.

[0003] In the structure of the conventional floating support, however, shock-
absorbing effects provided by the pairs of front and rear dampers and the pairs of
front and rear springs are insufficient. Specifically, when the vehicle body is
subjected to a relatively large shock, it is rather difficult to reliably prevent the CD
from skipping since the shock is transmitted from the vehicle body to the CD changer
without a sufficient buffer.

SUMMARY OF THE INVENTION

[0004] It is an object of the invention at least to overcome the drawbacks of
conventional floating supports.

[0005] It is also an object of the invention to provide a CD changer having a
floating support with a structure wherein vibration from the vehicle body is sufficiently
damped and the CD is reliably prevented from skipping.

[0006] To achieve the above objects, according to the present invention, a CD
changer is provided with a floating support having a structure which includes
mounting plates mounted respectively on opposite sides of the CD changer, which
has an opening in a front surface for insertion and withdrawal of a CD. Base plates
are disposed respectively on opposite sides of the CD changer and fixed to a vehicle
body. The mounting plates are supported in a floating manner on the base plates.
A pair of inner support plates are provided on an outer side of the mounting plates
relative to the CD changer. The mounting plates and inner support plates are
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connected to each other at two front points and two rear points by dampers adapted
to buffer displacement of the mounting plates, within a vertical plane, relative to the
inner support plates. A pair of outer support plates are supported by the base
plates and provided on an outer side of the inner support plates relative to the CD
changer. The inner support plates and the outer support plates are connected to
each other at two front points and two rear points by dampers adapted to buffer
displacement of the inner support plates, within a vertical plane, relative to the outer
support plates. Suspended springs are mounted on each side of the CD changer
between the mounting plate and the outer support plates and each suspended
spring exerts a spring force which counteracts the weight of the CD changer.

[0007] With such a structural arrangement, vibration from the pair of base plates
is damped by the shock-absorbing effects of the two sets of the two pairs of front and
rear dampers and is prevented from being transmitted from the outer support plates

to the inner support plates. The vibration is further damped by the shock-absorbing
effects of the two sets of the two pairs of front and rear dampers and is prevented

from being transmitted from the inner support plates to the CD changer. The
transmission of the vibration from the vehicle body to the CD changer is suppressed

by large damping forces provided by the four dampers on both sides of the CD
changer, that is, by the total of eight dampers, as well as by the damping forces
provided by the suspended springs. Therefore, even if a relatively large shock acts
on the vehicle body, the shock is alleviated by the structure of the floating support to
reliably prevent the CD from skipping while being pilayed by the CD changer and to
reliably prevent damage from being inflicted on the CD changer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A preferred embodiment of the present invention will now be described
with reference to the accompanying drawings, wherein:

[0009] Fig. 1 is a side view of a motorcycle;

[0010] Fig. 2 is a perspective view of a trunk of the motorcycle shown in Fig. 1,
with the trunk being in an opened state; |

[0011] Fig. 3 is a plan view of the trunk shown in Fig. 2 taken in a direction of
arrow 3;

[0012] Fig. 4 is a perspective view of the trunk similar to Fig. 2, wherein the CD
changer is turned to a protruding position;
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[0013] Fig. 5 is an enlarged sectional view of the trunk taken along line 5-5 in
Fig. 3;

[0014] Fig. 6 is a sectional view taken along line 6-6 in Fig. 5;

[0015] Fig. 7 is a side view of a CD changer support wherein a lid plate is
removed;

[0016] Fig. 8 is a plan view taken along line 8-8 in Fig. 7;

[0017] Fig. 9 is an enlarged view of a portion of Fig. 8,;

[0018] Fig. 10 is a partial cross-sectional view taken along line 10-10 in Fig. 7
wherein the lid plate is attached;

[0019] Fig. 11 is an exploded perspective view of the CD changer support;
[0020] Fig. 12 is a side view of the CD changer support prior to being mounted,;
[0021] Fig. 13 is an enlarged partial sectional view taken along line 13-13 in
Fig. 12;

[0022] Fig. 14 is a cross-sectional view taken along line 14-14 in Fig. 13;

[0023) Fig. 15 is an enlarged cross-sectional view taken along line 15-15 In
Fig. 5;

[0024] Fig. 16 is a partial cross-sectional view taken along line 16-16 in Fig. 8;
[0025] Fig. 17 is a partial cross-sectional view taken along line 17-17 in Fig. 8,
[0026] Fig. 18 is a plan view similar to Fig. 8, wherein the lid plate is in a
disengaged position;

[0027] Fig. 19 is an enlarged cross-sectional view similar to Fig. 15, wherein the
lid plate is in the disengaged position; and

[0028] Fig. 20 is a side view, wherein a support frame is turned so the CD
changer is in a protruding position.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT OF THE INVENTION
[0029] Referring to Figs. 1 to 4, a vehicle body B of a motorcycle V includes a
main seat 21 located above a rear wheel WR for a rider to sit on. A pillion seat 22 is
located behind the main seat 21 for a tandem rider to sit on. Side bags 23, 23 are
disposed on left and right sides of the rear wheel WR. A trunk 24 is disposed above
the rear wheel WR behind the pillion seat 22.

[0030] The trunk 24 is also disposed above a rear fender 29 configured so that
an upper portion of the trunk 24 is openable and covers the rear wheel WR from
above. A trunk lid 25 is hinge-coupled to the upper portion of the trunk 24 for
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opening and closing the upper portion of the trunk 24. A CD changer 26 is
disposed in the trunk 24 so that a rider sitting on the main seat 21 and grasping a
steering handiebar can hear music through a speaker (not shown) or the like
mounted on a cowling 28 or an intercom (not shown) or the like provided within a
helmet worn by the rider. Songs on a CD in the CD changer can be selected by the
rider and the sound volume and sound quality adjusted -by the rider by hand
operation, wherein the tandem rider on the pillion seat 22 can also enjoy the music.
[0031] As shown by Figs. 5 and 6, the trunk 24 includes a main trunk portion 24a
having a box-like configuration with a horizontal bottom wall 30 and an open upper
portion, and a protrusion 24b which projects downwards from a front lower portion of
the main trunk portion 24a. The main trunk portion 24a defines a luggage chamber
31. An accommodating recess 32 formed in the protrusion 24b opens into the
bottom wall 30, which is a portion of a wall defining the main trunk portion 24a.
[0032] The CD changer 26 is formed into a longitudinally long box shape having
an opening 33 for insertion and withdrawal of a CD and includes a plurality of
switches 34 on a front surface. The CD changer 26 is disposed in a relatively
widthwise central portion of the motorcycle V with the opening 33 and plurality of
switches 34 turned rearwards in a longitudinal direction of the motorcycle V, and
disposed in the accommodating recess 32.

[0033] As shown in Figs. 7 to 11, the CD changer 26 is supported on a CD
changer support 35. The CD changer support 35 includes a floating support means
36 which supports the CD changer 26 in a floating manner, wherein vibration from
the vehicle body B is significantly prevented from being transferred to the CD
changer 26. A turning support means 37 turns the CD changer 26 from a
protruding position (see Fig. 4) wherein the opening 33 and plurality of switches 34
protrude from an inner surface of the bottom wall 30 into the luggage chamber 31,
and an accommodated position (see Figs. 2 and 3) wherein the CD changer 26 is
accommodated in the accommodating recess 32. A lid plate 38, formed from a
synthetic resin, covers the CD changer 26 in such a manner to close an open end of
the accommodating recess 32 so as to be flush with the inner surface of the bottom
wall 30 in a state in which the CD changer 26 is in the accommodated position.

[0034] Two mounting portions are provided on opposite sides of the CD changer
26 at two points spaced apart from each other in a longitudinal direction of the CD

4
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changer 26. A pair of mounting plates 39, 39 are mounted on the mounting
portions with inner sides of each mounting plate 39 facing a corresponding side of
the CD changer 26. The mounting plates 39 are each mounted, for example, by
screw members 40.

[0035] The floating support means 36 includes a pair of inner support plates 41,
41 disposed such that an inner side of each inner support plate 41 faces an outer
side of the mounting plates 39, 39. A pair of dampers 42 are mounted on each of
the inner support plates 41, 41 to support the mounting plates 39, 39, respectively.
A pair of outer support plates 43, 43 are disposed so that an inner side of each outer

support plate 43 faces an outer side of the inner support plates 41, 41. A pair of
dampers 44 are mounted on each of the outer support plates 43, 43 to support the
inner support plates 41, 41, respectively. A pair of suspended springs 45 mounted
between each of the mounting plates 39, 39 and each of the outer support plates 43,
43 to provide a spring force which counteracts the weight of the CD changer 26.

[0036] Each damper 42 and 44, respectively, is a conventional damper having a
bag configured into a disk-shape from an elastic material, such as, for example, a
rubber or the like, and a high viscosity liquid, such as, for example, grease or the like
sealed within the bag, wherein movement of the mounting plates 39, 39 relative to

the inner support plates 41, 41 within a vertical plane is buffered by the dampers 42,
and movement of the inner support plates 41, 41 relative to the outer support plates

43, 43 within a vertical plane is buffered by the dampers 44.

10037] Upper portions of the pair of left and right inner support plates 41, 41 are
connected to each other by a pair of connecting plates 46, 46 spaced longitudinally
apart from each other, wherein a distance between the inner support plates 41, 41 is
maintained by the connecting plates 46, 46. Each of the pair of left and right outer
support plates 43, 43 is configured into a substantially L-shape in cross section to
have a mounting jaw 43a, 43a overhanging outwards at an upper end. The
mounting jaws 43a, 43a are connected to each other by three connecting plates 47,
48 and 49 spaced apart from one another. Upper portions of vertically extending
longitudinal frame plates 50, 50 are fastened to longitudinally intermediate portions
of the pair of outer support plates 43, 43. Longitudinally extending transverse
frame plates 51, 51, each having a substantially L-shape in cross section, are

secured at their intermediate portions to lower portions of the longitudinal frame
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plates 50, 50, and are further connected at their longitudinally opposite ends to each
other by connecting plates 52, 52.

[0038] A support frame 53, which surrounds the CD changer 26, includes the
outer support plates 43, 43, the connecting plates 47 to 49, 52, 52, the longitudinal
frame plates 50, 50, and the transverse frame plates 51, 51, wherein the CD
changer 26 is supported in a floating manner by the support frame 53.

[0039] An operational opening 54 is defined by the inner support plate 41 and
the outer support plate 43 of the support frame 53 to provide access to screw
members 40, 40 for mounting the mounting plate 39 to the CD changer 26 from
outside of the support frame 53. Another operational opening 55 is provided in the
longitudinal frame plate 50 disposed at a location to cover one of the screw
members 40, 40 from the side.

[0040] A pair of elastic members 56, 56, such as, for example, a sponge, are
mounted to each of the connecting plates 47, 49 to oppose an upper surface of
longitudinally opposite ends of the CD changer 26. A pair of elastic members 57,
such as, for example, a sponge, are mounted to each of the connecting plates 52, 52
to oppose a lower surface of longitudinally opposite ends of the CD changer 26. As
a result, contact between the CD changer 26 and the connecting plates 47, 49, 52
caused by a sudden application of a load is minimized by the elastic members 56
and 57. Elastic members 58, 38, such as, for example, a sponge, are mounted to
upper surfaces of lower portions of the transverse frame plates 51, 51 to minimize
contact by the inner support plates 39, 39 and the dampers 42 with the transverse
frame plates 51, 51 caused by a sudden application of a load.

[0041] The lid plate 38 covering the CD changer 26 is mounted to the mounting
jaws 43a, 43a of the outer support plates 43, 43 of the support frame 53, for example,
by a plurality of screw members 59 and weld nuts 60 secured to the mounting jaws
43a, 43a.

[0042] Before mounting the CD changer 26 to the CD changer-supporting
device 35, the positions of the mounting plates 39, 39 are not yet known. Moreover,
it is rather difficult to position and mount the mounting plates 39, 39 to opposite sides
of the CD changer 26. Therefore, in a state in which the CD changer 26 has been

removed, stoppers 61 are detachably set between the connecting plate 48 to
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connect the upper portions of the outer support plates 41 in the support frame 53
and the inner support plates 41, 41, as shown in Fig. 11.

[0043] Referring to Figs. 12 to 14, an outwardly projecting jaw 39a is integrally
provided on the upper portion of the mounting plate 39 at a location corresponding to
the connecting plate 48. A positioning bore 62 is provided in the jaw 39a.

[0044] Each stopper 61 is inserted into a space between the jaw 39a and the
connecting plate 48 to be detachably fastened to the connecting plate 48. Each
stopper 61 is integrally provided with a mounting plate portion 61a fastened to the
lower surface of the connecting plate 48 by a screw member 63, a distance-
maintaining portion 61b extending downward from an outer end of the mounting
plate portion 61a to abut against an upper surface of the jaw 39a, a positioning
projection 61c¢ inserted into the positioning bore 62 and protruding from a lower end
of the distance-maintaining portion 61b, and an ear portion 61d connected to the
distance-maintaining portion 61b to protrude upwards from any one of the front and
rear of the connecting plate 48. The vertical attitude of the mounting plate 39 is
maintained by inserting the positioning projection 61c into the positioning bore 62 to
be opposite to an outer surface of the upper portion of the mounting plate 39. The
vertical position of the mounting plate 39 biased upwards by the springs 45 is
constantly maintained by the distance-maintaining portion 61b abutting against the
upper surface of the jaw 41a. '

[0045] The ear portion 61d protrudes upwards above the connecting plate 48
upon setting the stopper 61, wherein it is easily ascertainable as to whether the
stopper 61 has been set. Moreover, stoppers 61 having the same geometric
configuration are used for the pair of left and right mounting plates 39, 39.
Accordingly, the ear portions 61d are disposed in the rear of the connecting plate 48
on the side of one of the mounting plates 39, 39 and in front of the connecting plate
48 on the side of the other one of the mounting plates 39, 39.

[0046] When the stoppers 61 are set between the connecting plates 48 and the
mounting plates 39, 39 by tightening the screw members 63, the three-dimensional
relative positions of the mounting plates 39, 39 with respect to the support frame 53
are constantly maintained. Thus, it is easy to position the mounting plates 39, 39
on the opposite sides of the CD changer 26 for mounting the mounting plates 39, 39
to the inner support plates 41, 41. In addition, by setting the stoppers 61, the CD

7
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changer 26 is fixed and retained so as not to vibrate during transportation of the CD

changer support.

[0047] The support frame 53 is turnably supported on a pair of base plates 66,
66 through turning support means 37. The base plates 66, 66 are fixed to seat rails
67, 67, which are rectangular shape in cross section and disposed below opposite
sides of the trunk 24. The trunk 24 is provided at a rear portion of a vehicle body

frame F, which is a portion of the vehicle body B.

[0048] As shown In Figs. 5 and 6, support steps 68, 68 are formed on laterally
opposite sides of the main trunk portion 24a of the trunk 24 and disposed above the
seat rails 67, 67. The base plates 66, 66 are disposed below the mounting jaws
43a, 43a of the outer support plates 43, 43 and above the support steps 68, 68.

[0049] Base support frames 69, 69 are placed on upper portions of the seat rails
67, 67 and below the support steps 68, 68. One end of a band 70 engages one end
of each base support frame 69, 69 In a circumferential direction of each seat rail 67,
while the other end of the band 70 is fastened to the other end of each base support
frame 69, 69 in the circumferential direction of the seat rail 67 by bolts 71 and
welded nuts 72. Namely, the base support frames 69 are secured to the seat rails
67 below the support steps 68, 68 of the trunk 24. Lower ends of a pair of
cylindrical support legs 73 are secured to each base support frame 69 from which

each support leg 73 extends upwards thfough the support step 68.
[0050] Upper ends of the support legs 73 abut against lower surfaces of the

base plates 66, 66. A pair of screw members 74 are inserted through each of the
base plates 66, 66, and threadably fitted into upper portions of the support legs 73.
Thus, the base plates 66 are fixed to the seat rails 67, 67 of the vehicle body frame F

through the support legs 73 by tightening the screw members 74.

[0051] Spacers 75, 75 are interposed between the base plates 66, 66 and the

support steps 68, 68 of the trunk 24, wherein the support legs 73 pass through the
spacers 79, 75.

[0052] As shown in Fig. 15, the turning support means 37 is mounted between

the rear end of the outer support plate 43 and the support plate portion 66a provided
integrally at the rear end of the base plate 66 and opposite the rear end of the outer
support plate 43. The turning support means 37 includes a bolt 76 which passes

through the support plate portion 66a and which is fixed to the outer support plate 43,
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and a torsion spring 77 mounted between the base plate 66 and the outer support
plate 43.

[0053] A first collar 79 is interposed between the support plate portion 66a and
the outer support plate 43. A second collar 80, including a jaw 80a adapted to
sandwich the support plate portion 66a between the jaw 80a and the first collar 79, is
mounted to the support plate portion 66a to coaxially abut against the first collar 79.
A third collar 81, mounted with one end coaxially abutting against the jaw 88a, is
integrally provided with a jaw 81a at the other end. The bolt 76 is inserted through
the outer support plate 43 and the first, second, and third collars 79 to 81 with a
washer 78 interposed between an enlarged-diameter head 76a of the bolt 76 and the
outer support plate 43. The bolt 76 is fixed to the outer support plate 43 by
tightening a nut 82 threadably fitted over a protrusion of the bolt 76 extending from
the third collar 81 until the nut 82 abuts against the jaw 81a of the third collar 81.
The outer support plate 43 is turnably supported on the base plate 66 through the
bolt 76. The torsion spring 77 is mounted between the base plate 66 and the outer
support plate 43 to surround the third collar 81.

[0054] The outer support plates 43, 43, i.e., the support frame 53, are supported
on the base plate 66, 66 by the turning support means 37, 37. Thus, the support
frame 53 can be turned between a protruding position, in which the front surface of

the CD changer 26 protrudes from the inner surface of the bottom wall 30 into the
luggage chamber 31, and an accommodating position, in which the CD changer 26
is accommodated in the accommodating recess 32. The support frame 53 is
biased by the spring toward the protruding position.

[0055] The lid plate 38 is mounted to the outer support plates 43, 43 and is
slidable between a front engaged position and a rear disengaged position
established in the longitudinal direction of the CD changer 26. The screw members
59 used to mount the lid plate 38 to the outer support plates 43, 43 are inserted
through longitudinally elongated bores 83 provided in the lid plate 38. Accordingly,
the lid plate 38 is able to slide between the engaged position and the disengaged
position to engage with and disengage from the outer support plates 43, 43.

[0056] Longitudinally extending bulges 38a, 38a are integrally formed on
opposite sides of a longitudinally intermediate portion of the lid plate 38 and bulge
upwards. A plate 84, which extends in a widthwise direction of the lid plate 38 and

9
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has opposite ends facing the bulges 38a, 38a, is fastened to an inner surface of the
id plate 38 by a pair of screw members 85, 85. Rod members, which function as
engagement members 86, 86, are secured to opposite ends of the plate 84 and
extend in a lateral direction of the CD changer 26. The engagement members 86,
86 are mounted on opposite sides of the lid plate 38. '

[0057] Each base plate 66 is integrally formed at a front end with a locking
portion 87, which is adapted to engage the engagement members 86 from below
when the lid plate 38 is in the engaged position, thereby maintaining the
accommodated position of the CD changer 26. The locking portions 87 are
accommodated within the bulges 38a of the lid plate 38. The locking portions 87
are disengaged from the engagement members 86 when the lid plate 38 is slid from
the engaged position to the disengaged position. When the locking portions 87 are
disengaged from the engagement members 86, the lid plate 38 is turned to the
protruding position by the spring force of the torsion spring 77 of the turning support
means 37.

[0058] Click springs 88 are mounted on the support frame 53 to facilitate the
engagement members 86 climbing over the click springs 88 when the lid 38 slides
between the disengaged position and the engaged position. Each click spring 88
comprises a leaf spring having an upward-curving intermediate portion. The click
springs 88 are mounted to opposite ends of the connecting plate 47 at a front end of
the support frame 53 wherein the click springs 88 face the locking portions 87 when
the CD changer is in the accommodated position.

[0059] A tongue portion 38b, having a small wall thickness for flexibility, is
integrally formed at the rear end of the lid plate 38 to make sliding contact with the
bottom wall 30 of the trunk 24.

[0060] As shown in Figs. 16 and 17, a locking mechanism 89, provided between
the lid plate 38 and the support frame 53, locks the lid plate 38 in the engaged
position and releases the locked state by manual operation. The locking
mechanism 89 includes a leaf spring 90 fixed to the support frame 53 and an
engagement bore 91 provided in the lid plate 38. A portion of the leaf spring 90 is
resiliently engaged with the engagement bore 91 when the lid plate 38 is in the

engaged position.
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[0061] A flat, plate-shaped spring-supporting plate 92 extending forward from
the connecting plate 47 is secured to a widthwise central portion of the connecting

plate 47 provided at the upper portion of the front end of the support frame 53. The
leaf spring 90 is secured at a front end to the spring-supporting plate 92, for example,
by a pair of rivets 93, 93. The leaf spring 90 has a resilient engagement portion 90a
formed at a rear portion and bulges upward. The spring-supporting plate 92 is
provided with a through-bore 94 through which the resilient engagement portion 90a
passes.

[0062] The resilient engagement portion 90a is capable of engaging the
engagement bore 91 in the lid plate 38 when the lid plate 38 is in the engaged
position. In a state wherein the resilient engagement portion 90a engages the
engagement bore 91, the lid plate 38 is retained in the engaged position. When the
engagement of the resilient engagement portion 90a with the engagement bore 91 is
released by pushing the resilient engagement portion 90a downward, the lid plate 38
slides forward to the disengaged position while the resilient engagement portion 90a
makes sliding contact with the inner surface of the lid plate 38, as shown in Figs. 18
and 19. The forward sliding of the lid plate 38 releases the engagement between
the engagement members 86 and the locking portions 87.

[0063] In response to the release of the engagement between the engagement
members 86 and the locking portions 87, the support frame 53 is sprung upwards,
as shown in Fig. 20, by the spring force of the torsion springs 77. Accordingly, the
CD changer floatably supported by the support frame 53 is brought into the
protruding position. To define an end of the turning movement of the support frame
53 to the protruding position, the longitudinal frame plates 50 of the support frame 53
are integrally provided with restricting projections 95, which engage with the base
plates 66 from below. In response to the turning of the support frame 53 to the
protruding position, the tongue portion 38b of the lid plate 38 is buckled while
keeping contact with a rear end edge of the accommodating recess 32, as shown in
Fig. 20.

[0064] A window 96 is provided in the lid plate 38 sideways of the engagement
bore 91. An indicator 97 is provided on the spring-supporting plate 92 secured to

the support frame 53, and changes the indication of a portion facing the window in
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response to the sliding of the lid plate 38 between the engaged position and
disengaged position.

[0065] The indicator 97 is formed, for example, by adhering a label to the upper
surface of the spring-supporting plate 92. The indicator 97 includes a first
indicating portion 98, which faces the window 96 when the lid plate 38 is in the
engaged position, and a second indicating portion 99, which faces the window 96
when the lid plate 38 is in the disengaged position. The first indicating portion 98 is
colored, for example, green, and the second indicating portion 99 is colored, for
example, red.

[0066] The operation of the present embodiment will be described below. The
floating support means 36 supports, in a floating manner, the mounting plates 39, 39
mounted to the opposite sides of the CD changer 26 on the base plates 66, 66,
which are disposed on opposite sides of the CD changer 26 and fixed to the vehicle
body B. The floating support means 36 includes the pair of inner support plates 41,
41 provided on an outer side of the mounting plates 39, 39 relative to the CD
changer 26. The dampers 42, which connect the inner support plates 41 and the
mounting plates 39 to each other at two front points and two rear points, buffer the
displacement of the mounting plates 39 within the vertical plane relative to the inner
support plates 41. The outer support plates 43, 43 are supported on the base
plates 66 and are provided on an outer side of the inner support plates 41 relative to
the CD changer 26. Another set of dampers 44, which connect the outer support
plates 43 and the inner support plates 41 to each other at two front points and two
rear points, buffer the displacement of the inner support plates 41 in the vertical
plane relative to the outer support plates 43. Suspended springs 45 are mounted
on each side of the CD changer 26 between the mounting plates 39 and the outer
support plates 43 to exert the spring force which counteracts the weight of the CD
changer 26.

[0067] With the above-described structural arrangement of the floating support
means 36, vibration from the base plates 66, 66 supported on the vehicle body
frame F of the vehicle body B is damped by the shock-absorbing effects of the front
and rear pairs of dampers 44. The vibration is then transmitted from the outer
support plates 43, 43 to the inner support plates 41, 41 and damped by the shock-
absorbing effects of the front and rear pairs of the dampers 42. The vibration is

12
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then transmitted from the inner support plates 41, 41 to the CD changer 26. Thus,
the vibration from the vehicle body B is significantly prevented from being
transmitted to the CD changer 26 by the large damping forces provided by the four
dampers in each side, that is, by the eight dampers in total, as well as by damping
forces provided by suspended springs. Therefore, even if a large shock acts on the
vehicle body, the shock is minimized to reliably prevent the CD from skipping in the
CD changer. Furthermore, damage from the shock is reliably prevented from being
inflicted on the CD changer.

[0068] The base plates 66, 66 are secured to upper portions of the pairs of
support legs 73, which are secured to the vehicle body frame F on opposite sides of
the CD changer 26. The CD changer 26 is supported on the base plates 66, 66
through the floating support means 36. Therefore, even if the vibration of the
vehicle body frame F is transmitted to the trunk 24, the vibration cannot be
transmitted from the trunk 24 to the CD changer 26. Also, the vibration of the
vehicle body frame F is damped by the floating support means 36 and transmitted to
the CD changer 26 so that any vibration acting on the CD changer 26 is suppressed.
[0069] Further, the lid plate 38 is mounted to the support frame 53 and slides
between the disengaged position, which is frontward in the longitudinal direction of
the CD changer 26, and the engaged position, which is rearward in the longitudinal
direction of the CD changer 26. The locking portions 87 maintain the
accommodated position of the CD changer 26 by bringing the engagement members
86 into engagement with the locking portions 87, and are provided on the base
plates 66 so the locking portions 87 are disengaged from the engagement members
86 in response to the sliding of the lid plate 38 toward the disengaged position. The
locking mechanism 89, which locks the lid plate 38 in the engaged position and
releases the locked state by manual operation, is provided between the lid plate 38
and the support frame 53.

[0070] Therefore, to turn the CD changer 28 from the accommodated position to
the protruding position, it is necessary to slide the lid plate 38 from the engaged
position to the disengaged position after manually bringing the locking mechanism
89 into the unlocking state. Thus, it is possible to reliably prevent the CD changer
26 from being undesirably turned due to the vibration of the vehicle body B, and to

turn the CD changer 26 to the protruding position only when necessary.
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[0071] Moreover, the click springs 88 allow an operator to sense a clicking
feeling during operation when sliding the lid plate 38 between the engaged position
and the disengaged position.

[0072] The engagement members 86, 86 are mounted on the inner surface of
the lid plate 38 and extend in the lateral direction of the CD changer 26. The
locking portions 87 are provided at the front ends of the base plates 66 to engage
the engagement members 86, 86 from below. The click springs 88 each include a
leaf spring having an upward-curving intermediate portion, and are mounted to
opposite ends of the connecting plate 47 at the front end of the support frame 53 in
such a manner that the click springs 88 face the locking portions 87 in a state in
which the CD changer is in the accommodated position. Therefore, increasing the
size of the support frame 53 in the thickness-wise direction is avoided and the
accommodating recess 32 is prevented from being deepened.

[0073] Further, the window 96 is provided in the lid plate 38, and the indicator 97
changes the indication of a portion facing the window in response to the sliding of the
lid plate 38 between the engaged position and disengaged position. Therefore, the
operator easily recognizes the slid position of the lid plate 38.

[0074] Although the embodiment of the present invention has been described, it
will be understood that the present invention is not limited to the above-described
embodiment, and various modifications in design may be made without departing

from the scope of the present invention defined in claims.
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WHAT IS CLAIMED IS

1. A floating support structure for a CD changer, comprising:

a first mounting plate mounted on a first side of the CD changer and a
second mounting plate mounted on a second side of the CD changer opposite the
first side, wherein the CD changer has an opening in a front surface for insertion and
withdrawal of a CD;

first and second base plates fixed to a vehicle body and disposed,
respectively, on opposite sides of the CD changer, wherein the first and second
mounting plates are supported on the first and second base plates, respectively, in a
floating manner;

a first inner support plate disposed between the first mounting plate and the
first base plate, and a second inner support plate disposed between the second
mounting plate and the second base plate,

a first set of dampers, wherein the first and second mounting plates and the
first and second inner support plates are connected to each other, respectively, by
the first set of dampers at two front points and two rear points relative to a traveling
direction of the vehicle body, wherein the first set of dampers buffer displacement of
the first and second mounting plates within a vertical plane relative to first and
second inner support plates;

a first outer support plate disposed between the first inner support plate and
the fist base plate, and a second outer support plate disposed between the second
inner support plate and the second base plate, wherein the first and second outer
support plates are also supported on the first and second base plates, respectively;

a second set of dampers, wherein the first and second inner support plates
and the first and second outer support plates are connected to each other at two
front points and two rear two points relative to the traveling direction of the vehicle
body, wherein the second set of dampers buffer displacement of the inner support
plates within a vertical plane relative to the outer support plates; and

a plurality of suspended springs mounted between the first outer support
plate and the first mounting plate and between the second outer support plate and
the second mounting plate, wherein the plurality of suspended springs exert spring
force which counteracts a weight of the CD changer.

15
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2. The floating support structure according to claim 1, wherein the first
and second mounting plates are mounted to the CD changer by screws.

3. The floating support structure according to claim 1, wherein the an
upper portion of each of the first and second inner support plates are connected by
connecting plates spaced longitudinally apart from each other to maintain a constant
distance between the first and second inner support plates.

4. The floating support structure according to claim 1, wherein the first
and second outer support plates have an L-shaped cross-sectional shape which
defines first and second mounting jaws, respectively, wherein the first and second
mounting jaws are mounted on the first and second base plates, respectively, and
are connected to each other by a first set of connecting plates which are spaced

apart from each other.

5. The floating support structure according to claim 1, further
comprising first and second vertically extending longitudinal frame plates, wherein
upper portions of the first and second longitudinal frame plates are fastened to
longitudinally intermediate portions of the first and second outer support plates,
respectively.

6. The floating support structure according to claim 5, further
comprising first and second longitudinally extending transverse frame plates, each
having an L-shape in cross-section, wherein intermediate portions of the first and
second transverse frame plates are secured to lower portions of the first and second
longitudinal frame plates, and wherein the first and second transverse frame plates
are connected to each other at longitudinally opposite ends by a second set of
connecting plates.

/. The floating support structure according to claim 6, further

comprising a support frame which supports the CD changer in a floating manner,
wherein the support frame includes the first and second outer support plates, the

16




CA 02436614 2003-08-06

first and second set of connecting plates, the first and second longitudinal frame

plates, and the first and second transverse frame plates.

8. The floating support structure according to claim 7, further

comprising a plurality of elastic members disposed between the first and second set

of connecting plates and the CD changer.

Smart & Biggar
Ottawa, Canada

Patent Agents
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