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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of tech-
niques associated with tray moving mechanisms and
in-vehicle audio apparatus. More specifically, the inven-
tion relates to a technique for setting the direction of a
tray which is moved relative to a unit base such that the
tray is set in orientations substantially 90 deg different
from each other in a projected position and a retracted
position, the technique allowing the apparatus having the
tray to be made compact through efficient utilization of
space.

2. Description of the Related Art

[0002] Some in-vehicle audio apparatus allows a port-
able music player formed in a planar and substantially
rectangular shape to be contained therein and allows the
music player to be operated from outside to reproduce
music recorded in the same and to output the music from
a speaker provided in a vehicle (for example, see JP-A-
2008-24259 and JP-A-2009-179097 (Patent Documents
1 and 2)).
[0003] Such an in-vehicle audio apparatus includes a
tray moving mechanism having a unit base and a tray
which can be moved relative to the unit base between a
retracted position and a projected position.
[0004] A music player is contained in the in-vehicle au-
dio apparatus by placing the music player on the tray in
the projected position and urging the tray rearward to
move it to the retracted position. The music player is re-
moved from the tray by pulling out the tray from the re-
tracted position to the projected position.
[0005] In the in-vehicle audio apparatus disclosed in
Patent Document 1, a tray is moved between a retracted
position and a projected position by linearly operating the
tray back and forth, and an operating section including a
power switch is provided at the front end of the apparatus
beside the space in which the tray is moved.
[0006] Thus, a space behind the operating section is
not used as the tray moving space. Therefore, the space
inside the apparatus is not efficiently used, which hinders
the apparatus from being made compact. Especially, in
the case of an apparatus configured to accommodate an
elongated music player placed on a tray, the configura-
tion makes it necessary to provide the apparatus with a
great dimension in the depth direction (front-rear direc-
tion) thereof.
[0007] In the in-vehicle audio apparatus disclosed in
Patent Document 2, a tray is moved between a retracted
position and a projected position by rotating the tray about
a shaft serving as a fulcrum provided at a front end of a
unit base. In the projected position, the tray is entirely
projected from the unit base. When the tray is projected

from the unit base as thus described, the tray projects
from the unit base in front of the apparatus in a great
mount of projection, which also constitutes a hindrance
to the reduction of the size of the apparatus.
[0008] Since the tray is entirely projected from the unit
base in front of the apparatus, the total weight of the tray
and a music player placed on the tray must be born only
by the shaft provided at the front end of the unit base,
which can make the tray unstable in the projected posi-
tion.
[0009] A tray moving mechanism, in which all features
of the precharacterizing part of claim 1 are disclosed, is
described in DE 10 2007 034764 A1 (closest prior art).

SUMMARY OF THE INVENTION

[0010] It is an object of the present invention to provide
a tray moving mechanism and an in-vehicle audio appa-
ratus that allow efficient utilization of spaces to achieve
compactness.
[0011] This object is achieved by a tray moving mech-
anism and an in-vehicle audio apparatus according to
the enclosed independent claims. Advantageous fea-
tures of the present invention are defined in the corre-
sponding subclaims.
[0012] According to an embodiment of the invention,
there is provided a tray moving mechanism including a
unit base having an internal space formed as a containing
space, and a tray movable between a retracted position
in which the unit base is contained in the containing space
and a projected position in which a music player formed
in a substantially rectangular shape can be placed on the
tray and in which a part of the tray is projected from the
base unit. The tray is moved with respect to the unit base
such that the orientations of the tray with respect to the
unit base in the retracted and projected positions are sub-
stantially 90 deg different from each other.
[0013] The orientations of the tray with respect to the
unit base in the retracted and projected positions are sub-
stantially 90 deg different from each other. Therefore, the
orientation in which the music player is set when the tray
is in the projected position is 90 deg different from the
orientation in which the music player is set when the tray
is in the retracted position. Thus, spaces can be effec-
tively utilized to achieve compactness.
[0014] Since only a part of the tray is projected from
the unit base in the projected position, the tray has high
stability in the projected position.
[0015] In the above-described tray moving mecha-
nism, a first guide portion and a second guide portion
may be provided on either the unit base or the tray. A
first guided portion slidably supported by the first guide
portion and a second guided portion slidably supported
by the second guide portion may be provided on either
the unit base or the tray. The first guide portion or the
first guided portion may be formed in a straight shape.
The second guide portion or the second guided portion
may be formed in a curved shape. The first guided portion
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and the second guided portion may be guided by the first
guide portion and the second guide portion, respectively,
to move the tray between the projected position and the
retracted position.
[0016] The first guide portion or the first guided portion
may be formed in a straight shape, and the second guide
portion or the second guided portion may be formed in a
curved shape. Thus, the tray is moved in a trajectory
including both of curved and straight trajectories. Thus,
the trajectory of the movement of the tray can be de-
signed as desired according to the shapes and positions
of other members such as the unit base. Thus, the space
efficiency can be optimized and whereby the mechanism
can further be compacted.
[0017] In the above-described tray moving mecha-
nism, the music player may be placed on the tray such
that it is elongated in the front-rear direction of the tray
when the tray is in the projected position.
[0018] The music player is placed on the tray such that
it is elongated in the front-rear direction of the tray when
the tray is in the projected position. Thus, a space can
be easily formed beside the tray when the tray is in the
projected position. Required components can be dis-
posed beside the tray while suppressing any increase in
the size of the apparatus.
[0019] The above-described tray moving mechanism
may be provided with a gear plate rotatably supported
on the tray, a reduction gear rotatably supported on the
gear plate for reducing the speed of movement of the
tray, and a rack formed on the unit base and engageable
with the reduction gear. The reduction gear may engage
the rack when the tray is moved from the retracted posi-
tion toward the projected position. The reduction gear
may be disengaged from the rack when the tray is moved
from the projected position toward the retracted position.
[0020] The reduction gear engages the rack when the
tray is moved from the retracted position toward the pro-
jected position, and the reduction gear is disengaged
from the rack when the tray is moved from the projected
position toward the retracted position. Thus, a load is
imparted from the reduction gear to the tray when the
tray is moved from the retracted position toward the pro-
jected position, and no load is imparted from the reduction
gear to the tray when the tray is moved from the retracted
position toward the projected position.
[0021] Therefore, the tray can be moved at a low speed
from the retracted position toward the projected position,
and the tray can be moved from the projected position
toward the retracted position with no load imparted from
the reduction gear.
[0022] In the above-described tray moving mecha-
nism, the gear plate may have an operating projection
which slides on the unit base when the tray is moved. A
rotational force in the direction of moving the reduction
gear apart from the rack may be imparted to the gear
plate by a frictional force generated between the operat-
ing projection and the unit base when the tray is moved
from the projected position toward the retracted position.

[0023] When the tray is moved from the projected po-
sition toward the retracted position, the frictional force
generated between the operating projection and the unit
base imparts a rotational force to the gear plate in the
direction of moving the reduction gear away from the
rack. The reduction gear is moved away from the rack
by the rotational force thus imparted.
[0024] The reduction gear can be engaged and disen-
gaged with and from the rack using a simple mechanism.
Therefore, the tray can be moved at a controlled speed
with a reduced load using a simple mechanism.
[0025] The above-described tray moving mechanism
may include a locking lever locking the tray in the retract-
ed position, and an urging spring imparting a force to the
tray to move it from the retracted position toward the pro-
jected position. The tray may be moved from the retracted
position to the projected position by the urging force of
the urging spring when the tray is unlocked or released
from the locking lever in the retracted position.
[0026] When the tray is unlocked or released from the
locking lever in the retracted position, the tray is moved
by the urging force of the urging spring from the retracted
position to the projected position, thus, the urging force
of the urging spring is imparted to the tray when moving
from the retracted position to the projected position.
[0027] Thus, the mechanism can be made simple.
[0028] According to another embodiment of the inven-
tion, there is provided an in-vehicle audio apparatus in-
cluding a housing having an opening at least on one side
thereof, a unit base disposed in the housing and having
an internal space formed as a containing space, and a
tray movable between a retracted position in which the
unit base is contained in the containing space and a pro-
jected position in which a music player formed in a sub-
stantially rectangular shape can be placed on the tray
and in which a part of the tray is projected from the base
unit. The tray is moved with respect to the unit base such
that the orientations of the tray with respect to the unit
base in the retracted and projected positions are sub-
stantially 90 deg different from each other.
[0029] The orientations of the tray with respect to the
unit base in the retracted and projected positions are sub-
stantially 90 deg different from each other. Therefore, the
orientation in which the music player is set when the tray
is in the projected position is 90 deg different from the
orientation in which the music player is set when the tray
is in the retracted position. Thus, spaces can be efficiently
utilized to achieve compactness.
[0030] Since only a part of the tray is projected from
the unit base in the projected position, the tray has high
stability in the projected position.
[0031] In the above-described in-vehicle audio appa-
ratus, a first guide portion and a second guide portion
may be provided on either the unit base or the tray. A
first guided portion slidably supported by the first guide
portion and a second guided portion slidably supported
by the second guide portion may be provided on either
the unit base or the tray. The first guide portion or the
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first guided portion may be formed in a straight shape.
The second guide portion or the second guided portion
may be formed in a curved shape. The first guided portion
and the second guided portion may be guided by the first
guide portion and the second guide portion, respectively,
to move the tray between the projected position and the
retracted position.
[0032] The first guide portion or the first guided portion
may be formed in a straight shape, and the second guide
portion or the second guided portion may be formed in a
curved shape. Thus, the tray is moved in a trajectory
including both of curved and straight trajectories. The
trajectory of the movement of the tray can be designed
as desired according to the shapes and positions of other
members such as the unit base, and higher compactness
can therefore be achieved through optimization of space
efficiency.
[0033] The above-described in-vehicle audio appara-
tus may include a front panel rotatably supported on the
housing for exposing and closing the opening of the hous-
ing, a connector section having a connection terminal,
provided inside the housing and in a position on a side
of the housing, and a terminal portion connected to the
connection terminal of the connector section when the
opening of the housing is closed by the front panel. The
music player may be placed on the tray in the projected
position and located beside the connector section such
that the music player is elongated in the front-rear direc-
tion of the apparatus.
[0034] The music player is placed on the tray such that
it is elongated in the front-rear direction of the tray when
the tray is in the projected position. Thus, a space can
be easily formed beside the tray when the tray is in the
projected position, and the connector section can be dis-
posed beside the tray while suppressing any increase in
the size of the apparatus.
[0035] In the above-described in-vehicle audio appa-
ratus, the music player placed on the tray may be con-
tained behind the connector section in the retracted po-
sition such that it is elongated in the transverse direction
of the apparatus, when the tray is in the retracted position.
[0036] Since the music player is contained behind the
connector section such that it is elongated in the trans-
verse direction of the apparatus, when the tray is in the
retracted position, the length of the in-vehicle audio ap-
paratus in the front-rear direction thereof can be kept
small.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

Fig. 1 is a perspective view of an in-vehicle audio
apparatus according to an embodiment of the inven-
tion showing a state thereof in which a front panel is
in a closed state;
Fig. 2 is a perspective view of the in-vehicle audio
apparatus showing a state thereof in which the front

panel is in an open position and a tray is in a retracted
position;
Fig. 3 is an exploded perspective view of a tray mov-
ing mechanism;
Fig. 4 is a perspective view of the in-vehicle audio
apparatus showing a state thereof in which the front
panel is in the open position and the tray is in a pro-
jected position;
Fig. 5 is an exploded perspective view of a tray, a
shaft/plate, and a gear unit;
Fig. 6 is a perspective view of the gear unit in an
unengaged position, showing the gear unit along
with the tray and the shaft/plate;
Fig. 7 is a perspective view of the gear unit in an
engaged position, showing the gear unit along with
the tray and the shaft/plate;
Fig. 8 is an exploded perspective view of a driving
unit and a part of the shaft/plate;
Fig. 9 is a enlarged sectional view of a locking lever
connected with a slider;
Fig. 10 is a perspective view of the in-vehicle audio
apparatus showing an operation of the same, the
apparatus being shown with the tray in the retracted
position;
Fig. 11 is an enlarged perspective view of the driving
unit and the shaft/plate in the state in which the tray
is in the retracted position;
Fig. 12 is a schematic enlarged plan view of the driv-
ing unit and the shaft/plate in the state in which the
tray is in the retracted position;
Fig. 13 is a schematic enlarged plan view of the driv-
ing unit and the shaft/plate in a state in which the
tray is unlocked in the retracted position;
Fig. 14 is a perspective view of the driving unit and
the shaft/plate in a state in which the tray is being
moved from the retracted position toward the pro-
jected position;
Fig. 15 is an enlarged perspective view of the driving
unit and the shaft/plate in the state in which the tray
is being moved from the retracted position toward
the projected position;
Fig. 16 is a schematic enlarged plan view of the driv-
ing unit and the shaft/plate in the state in which the
tray is being moved from the retracted position to-
ward the projected position;
Fig. 17 is a perspective view of the tray taken when
the tray has been moved to the projected position;
Fig. 18 is an enlarged perspective view of the driving
unit and the shaft/plate taken when the tray has been
moved to the projected position;
Fig. 19 is a schematic enlarged plan view of the driv-
ing unit and the shaft plate taken when the tray has
been moved to the projected position;
Fig. 20 is a perspective view of the in-vehicle audio
apparatus taken with a top part of a housing thereof
removed to shown a music player placed on the tray
in the projected position;
Fig. 21 is a schematic enlarged plan view of the driv-
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ing unit and the shaft/plate taken immediately before
the tray is locked in the retracted position after being
moved from the projected position;
Fig. 22 is a perspective view of the in-vehicle audio
apparatus taken with the top part of the housing re-
moved to show the tray which has been moved to
the retracted position; and
Fig. 23 is a perspective view of and the shaft/plate
taken immediately before the tray is locked in the
retracted position after being moved from the pro-
jected position;

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0038] Embodiments of the invention will now be de-
scribed with reference to the drawings.
[0039] For example, an in-vehicle audio apparatus ac-
cording to an embodiment of the invention is provided in
a recess formed on a front cabinet in a vehicle.
[0040] For the sake of convenience, in the following
description, the side of the apparatus facing the driver of
the vehicle will be referred to as "front side", and the side
of the apparatus facing the front cabinet will be referred
to as "rear side".
[0041] The following definition of upward, downward,
frontward, rearward, leftward, and rightward directions is
given only for the sake of convenience, and applications
of the invention are not limited to the definition of direc-
tions.

<Configuration of In-Vehicle Audio Apparatus>

[0042] As shown in Figs. 1 and 2, an in-vehicle audio
apparatus 1 includes a housing 2, a front panel 3 open-
ably supported at a front end of the housing 2, and other
required elements disposed inside the housing 2. The
housing 2 has an opening 2a at a front end thereof.
[0043] An internal panel 4 is disposed in a position in
the housing 2 near the front end of the same. A connector
section 5 is provided at a left end of the internal panel 4,
and connection terminals 5a are provided at the connec-
tor section 5. The region in the housing 2 located behind
the connector section 5 is an open space.
[0044] The internal panel 4 is formed with an oblong
opening 4a to accept a tray beside the connector section
5. A locking piece 6 is provided at a top end of the left
end portion of the internal panel 4. A light-emitting section
7 such as a light-emitting diode is disposed on the internal
panel 4 above the connection terminals 5a.
[0045] The front panel 3 is formed in an oblong and
substantially rectangular shape and supported at a bot-
tom end of the front end part of the housing 2 such that
it can be rotated about a bottom end thereof which serves
as a fulcrum. A locking recess 3a is formed at a left end
of an inner surface of the front panel 3. A terminal portion
3b is provided at the left end of the front panel 3.
[0046] The front panel 3 is locked in a close position
(see Fig. 1) to close the opening 2a of the housing 2 by

engaging the locking piece 6 with the locking recess 3a.
When the front panel 3 in the closed position is manually
urged rearward, the front panel is unlocked and released
from the housing 2 and rotated by an urging force of a
spring member (not shown) frontward to reach an open
position, whereby the opening 2a of the housing 2 is ex-
posed (see Fig. 2). The front panel 2 is manually rotated
from the open position to return to the close position in
which the panel is locked to the housing 2 to close the
opening 2a of the housing 2 (see Fig. 1).
[0047] When the front panel 3 reaches the close posi-
tion, the terminal portion 3b is connected to the connec-
tion terminals 5a of the internal panel 4.
[0048] A display section 8 is provided on an outer face
(front face) of the front panel 3. Predetermined matters
such as the present state of driving are displayed on the
display section 8. Operating parts 9, a light-emitting sec-
tion 10, and an audio output section 11 are disposed on
the front face of the front panel 3.
[0049] A music player 100 is contained in the in-vehicle
audio apparatus 1. The in-vehicle audio apparatus 1 can
reproduce pieces of music recorded in the music player
100 and output the music from a speaker or the like pro-
vided in the vehicle.
[0050] Pieces of music recorded in the music player
100 can be reproduced by operating the operating parts
9 disposed on the front panel 3 or controlling the player
using a remote controller (not shown) from outside.
[0051] When the engine of the vehicle is stopped with
the music player 100 contained in the in-vehicle audio
apparatus 1, light is emitted from the light-emitting sec-
tion 10 as alarm light, sounds are output from the audio
output section 11 as alarm sounds. Because alarm light
is emitted and alarm sounds are output as thus described,
it is possible to prevent the music player 100 from being
left unremoved in the in-vehicle audio apparatus 1.
[0052] When the front panel 3 is rotated to the open
position with the music player 100 contained in the in-ve-
hicle audio apparatus 1, the light-emitting section 7 pro-
vided in the internal panel 4 blinks. The blinking of the
light-emitting section 7 also makes it possible to prevent
the music player 100 from being left unremoved in the
in-vehicle audio apparatus 1.
[0053] A tray moving mechanism 12 is disposed in the
housing 2 (see Fig. 3) . The tray moving mechanism 12
includes a unit base 13, a tray 14, and a driving unit 15.
[0054] The unit base 13 has a bottom section 16 and
a peripheral wall section 17 protruding upward from the
periphery of the bottom section 16 excluding a front end
portion of the section, and the top and front sides of the
unit base are open. The unit base 13 is secured inside
the housing 2.
[0055] The opening at the front end of the unit base 13
is formed as a tray insertion/removal port 13a, and the
space inside the unit base 13 is formed as a containing
space 13b.
[0056] A first guide portion 16a extending in the
front-rear direction is formed on the bottom section 16 in
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a position close to the front end of the bottom section.
The first guide portion 16a is in the form of a hole pene-
trating the bottom section across top and bottom surfaces
thereof. A second guide portion 16b having a substan-
tially arcuate shape is formed to extend from a position
near a right end of the bottom section 16 to a position
near a rear end of the bottom section 16. The second
guide portion 16b is in the form of an upwardly open
groove.
[0057] A gear insertion groove 16c having a substan-
tially arcuate shape is formed to extend along the outline
of the second guide portion 16b. The gear insertion
groove 16c opens upward and, and a rack 18 is formed
on a sidewall which defines the gear insertion groove 16c.
[0058] Moisture reservoir portions 16d in the form of
upward open shallow recesses are formed on the bottom
section 16 at the front end of the same. The moisture
reservoir portions 16d have the function of holding mois-
ture therein just in case moisture enters through the open-
ing 2a of the housing 2, whereby the moisture is prevent-
ed from entering and being deposited in other regions in
the housing.
[0059] A sliding member 19 is mounted on the bottom
section 16. The sliding member 19 is formed from a ma-
terial which is different from the material of the unit base
13 and which high slidability. For example, the material
may be polyacetate. The sliding member 19 includes slid-
ing projections 19a in the form of upward projections hav-
ing an arcuate surface which are spaced from each other
in the left-right direction of the bottom section. Top ends
of the sliding projections 19a are in positions slightly high-
er than the top surface of the bottom section 16.
[0060] A ventilation cutout 17a is formed at the rear
end of the peripheral wall section 17 of the unit base 13.
A fan is provided at the rear end of the housing 2 to deliver
cooling wind to the containing space 13b through the
ventilation cutout 17a.
[0061] The peripheral wall section 17 has an insertion
recess 17b, which is a laterally open recess, formed at
each of the front and rear ends of the wall section.
[0062] The peripheral wall section 17 has a cable sup-
porting recess 17c, which is an upwardly open recess,
formed in a position near the insertion recess 17b on the
front side of the wall section.
[0063] The tray 14 is movably supported on the unit
base 13, and the tray is moved between a retracted po-
sition (see Fig. 2) in which the tray is contained in the
containing space 13b of the unit base 13 and a projected
position (see Fig. 4) in which the tray is partially projected
frontward from the unit base 13 to allow the music player
100 to be placed thereon.
[0064] The tray 14 includes a bottom wall 20 and a
peripheral wall 21 projecting upward from the periphery
of the bottom wall 20, and the tray is therefore upwardly
open (see Figs. 3 and 5). The tray 14 is supported on the
unit base 13 such that it can be moved in predetermined
directions.
[0065] The bottom wall 20 is formed by a rectangular

portion 20a which is formed in a substantially rectangular
shape and a bend portion 20b which contiguously ex-
tends from one longitudinal end of the rectangular portion
20a. The bend portion 20b extends substantially perpen-
dicularly to the rectangular portion 20a, whereby a bend
is formed between those portions.
[0066] The peripheral wall 21 has anti-dust projections
21a projecting outward from an outer surface thereof,
and the anti-dust projections 21a project in directions op-
posite to each other. The anti-dust projections 21a have
the function of preventing dust from entering the contain-
ing space 13b of the base unit 13.
[0067] The peripheral wall 21 is formed with an up-
wardly open cutout 21b. The cooling air supplied by the
fan to the containing space 13b through the ventilation
cutout 17a of the unit base 13 is passed through the cut-
out 21b.
[0068] The peripheral wall 21 has an urged portion 21c
which is the part of the peripheral wall which constitutes
the front end of the wall when the rectangular portion 20a
of the bottom wall 20 extends such that it is elongated in
the transverse direction of the housing. The peripheral
wall 21 has upwardly open mounting/removal cutouts
21d formed on both sides of the urged portion 21c. The
mounting/removal cutouts 21d formed on the peripheral
wall 21 allow the music player 100 to be easily mounted
and removed on and from the tray 14.
[0069] A cushion 22 is provided on the top surface of
the bottom section 20 of the tray 14.
[0070] A shaft/plate 23 is attached to a bottom surface
of the bottom wall 20 (see Figs. 5 to 7) . The shaft/plate
23 is formed by a shaft portion 24 which linearly extends
and a plate portion 25 which is contiguous with one lon-
gitudinal end of the shaft portion 24.
[0071] A first guided portion 24a in the form of a shaft
is provided so as to project downward from another end
of the shaft portion 24.
[0072] A second guided portion 25a in the form of a
shaft is provided so as to project downward from the plate
portion 25.
[0073] A gear unit 26 is rotatably supported on the plate
portion 25 of the shaft/plate 23. The gear unit 26 is formed
by a bear base 27, a reduction gear 28, and a mounting
plate 29.
[0074] The gear base 27 has a shaft insertion hole 27a
which is formed to extends through the gear base in the
vertical direction.
[0075] The reduction gear 28 is supported rotatably on
a bottom surface of the gear base 27. For example, the
reduction gear 28 rotates at a low speed because it re-
ceives certain resistance of a fluid enclosed in the gear
base 27.
[0076] The gear plate 29 is formed with a shaft insertion
hole 29a and a gear insertion hole 29b which penetrate
through the gear plate in the vertical direction. The gear
base 27 is attached to the gear plate 29 with the reduction
gear 28 inserted through the gear insertion hole 29b lo-
cated above the same. The gear plate 29 has an oper-
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ating projection 29c projecting downward.
[0077] The gear unit 26 is rotatably supported on the
plate portion 25 with the second guided portion 25a of
the shaft plate 23 inserted through the shaft insertion hole
27a of the gear base 27 and the shaft insertion hole 29a
of the gear plate 29 located above the same. When the
gear unit 26 is supported on the plate portion 25 as thus
described, a bottom end of the second guided portion
25a projects downward, a roller 30 is rotatably supported
around the projecting part.
[0078] The gear unit 26 can be rotated with respect to
the shaft plate 23 about the second guided portion 25a
serving as a fulcrum between an engaging position in
which the reduction gear 28 can be engaged with the
rack 18 (see Fig. 6) and a disengaging position in which
the reduction gear 28 is apart from the rack 28 (see Fig.
7).
[0079] Sliders 31 are mounted on a bottom surface of
the tray 14 in positions apart from each other at one end
of the bottom wall 20. For example, the sliders 31 are
formed from a material having high slidability different
from the that of the tray 14, e.g., polyacetal. The sliders
31 have respective sliding projections 31a formed as
downward projections having an arcutate surface. Bot-
tom ends of the sliding projections 31a are located slightly
lower than the bottom surface of the bottom section 20.
[0080] The tray 14 is rotatably supported o the unit
base 13 with the first guided portion 24a inserted through
the first guide portion 16a and the second guided portion
25a and the roller 30 inserted through the second guide
portion 16b. The first guided portion 24a projects down-
ward from the unit base 13. The tray 14 is engaged with
the rack 18 with the reduction gear 28 inserted through
the gear insertion groove 16c of the unit base 13. There-
fore, the first guided portion 24a is guided to the first guide
portion 16a, and the second guided portion 25a and the
roller 30 are guided to the second guide portion 16b.
Thus, the reduction gear 28 is rotated and advanced
along the rack 18, whereby the gear can be moved with
respect to the unit base 13.
[0081] Since the roller 30 is inserted in the second
guide portion 16b of the unit base 13 to be guided by the
same, the tray 14 can be smoothly moved with respect
to the unit base 13.
[0082] In the above-described example, the first guide
portion 16a and the second guide portion 16b are guide
grooves or guide holes, and the first guided portion 24a
and the second guided portion 25a are guided shafts.
Alternatively, the first and second guide portions may be
guide shafts, and the first and second guided portions
may be guided grooves or guided holes.
[0083] A cover 32 is mounted on the unit base 13 from
above the same with the tray 14 supported on the unit
base 13 as described above, whereby the containing
space 13b is closed from above (see Fig. 3).
[0084] The driving unit 15 is provided under the bottom
of the unit base 13 and mounted on the bottom of the
housing 2. The driving unit 15 is supported on a support

base 22 in locations where support is required, and a
cover plate 34 is mounted on the support base 33 (see
Fig. 8).
[0085] The support base 33 is formed in a substantially
rectangular shape facing upward and downward. The
support base has a support groove 35 extending in the
front-rear direction in a position near the light end thereof
and a cam groove 36 near the left end thereof.
[0086] A spring support projection 35a protecting front-
ward is provided at a rear end of the support groove 35.
A stopper 37 is mounted at a front end of the support
groove 35.
[0087] A slider 38 is movably supported in the support
grove 35. The slider 38 is provided by integrally forming
a supported portion 39 which is supported in the support
groove 35, a connecting portion 40 which upwardly
projects from the supported portion 39, and a spring sup-
port projection 41 which projects rearward from the con-
necting portion 40. A stepped surface 40a facing front-
ward is formed on the connecting portion 40.
[0088] An urging spring 42 is supported between the
spring support portion 41 and the spring support projec-
tion 35a provided in the support groove 35 with the slider
38 supported in the support groove 35, and the urging
spring 42 is disposed in the support groove 35. For ex-
ample, a compression coil spring is used as the urging
spring 42. Therefore, the slider 38 is urged frontward by
the urging spring 42.
[0089] The cam groove 36 includes an annular portion
43 and a straight portion 44 extending in the front-rear
direction which are continuously formed. A first regulating
recess 43a and a second regulating recess 43b which
open frontward are formed at a rear end of the annular
portion 43, the recesses being apart from each other in
the left-right direction. The straight portion 44 is contig-
uous with a front end of the annular portion 43.
[0090] A cam engaging portion 45 formed in a substan-
tially triangular shape is provided in the middle of the
annular portion 43 of the support base 33. The cam en-
gaging portion 45 has a rearwardly open locking recess
45a which is formed in a position opposite to the first
regulating recess 43a.
[0091] A locking lever 46 is connected with the slider
38. The locking lever 46 is formed by an arm portion 47
which is substantially L-shaped and which extends sub-
stantially in the front-rear direction and a connecting pro-
jection 48 which laterally projects from a position of the
arm portion 47 near a front end thereof.
[0092] The arm portion 47 has a downwardly projecting
cam pin 47a provided at a rear end thereof. A roller 49
is supported around the cam pin 47a.
[0093] A connecting piece 48a is provided at a tip re-
gion of the connecting projection 48 such that it down-
wardly projects from a front edge of the connecting pro-
jection. A support hole 48b is formed at the tip region of
the connecting projection 48 such that it extends across
top and bottom surfaces of the tip region.
[0094] The roller 49 supported by the cam pin 47a of
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the locking lever 46 is slidably (rotatably) supported in
the cam groove 36.
[0095] Since the roller 49 is inserted and slid in the cam
groove 36 of the support base 33, the locking lever 46
can be smoothly moved with respect to the support base
33.
[0096] The connecting piece 48a of the locking lever
46 is engaged with the stepped portion 40a from the front
side thereof, whereby locking lever is connected to the
slider 38 (see Fig. 9) . Therefore, un urging force is im-
parted to the locking lever 46 by the urging spring 42
through the slider 38.
[0097] The first guided portion 24a of the shaft/plate
23 attached to the tray 14 is inserted from above and
supported in the support hole 48b of the locking lever 46.
Thus, the tray 14 is connected to the locking lever 46
such that it can be rotated about the guided portion 24a
serving as a fulcrum, and the urging force of the urging
spring 42 acting in the frontward direction is imparted to
the tray 14 through the slider 38 and the locking lever 46.
The tray 14 is moved along with the slider 38 and the
locking lever 46 with respect to the unit base 13 between
the retracted position and the projected position.
[0098] When the tray 14 is moved with respect to the
unit base 13, the bottom surface of the bottom wall 20 of
the tray 14 slides on the sliding projections 19a of the
sliding member 19 attached to the unit base 13, and the
sliding projections 31a of the sliders 31 attached to the
tray 14 slide on the top surface of the bottom section 16
of the unit base 13. Therefore, the tray 14 is smoothly
moved with respect to the unit base 13 with a small fric-
tional force generated.
[0099] When the tray 14 is moved along with the slider
38 and the locking lever 46 with respect to the unit base
13, the slider 38 is moved in the front-rear direction under
the guidance of the support groove 35 of the support
base 33. The locking lever 46 rotates about the connect-
ing piece 48a serving as a fulcrum, and the roller 49 sup-
ported around the cam pin 47a moves in the cam groove
36.
[0100] The tray 14 is moved in a substantially curved
trajectory with the first guided portion 24a and the second
guided portion 25a each being guided to the first guide
portion 16a and the second guide portion 16b, respec-
tively. When the tray 14 is moved, the first guided portion
24a of the shaft plate 23 is rotated with respect to the
locking lever 46.
[0101] When the tray 14 is moved with respect to the
unit base 13, the operating projection 29c of the gear
plate 29 slides on the bottom surface of the gear insertion
groove 16c of the unit base 13. Therefore, a frictional
force is generated between the operating projection 29c
and the bottom surface of the gear insertion groove 16c
to impart a rotational force to the gear unit 26 such that
the gear unit is rotated in the direction opposite to the
moving direction of the tray 14 about the second guided
portion 25a.
[0102] When the tray 14 is moved from the retracted

position toward the projected position, the above-de-
scribed frictional force imparts a rotational force to the
gear unit 26 in the direction of pressing the reduction gear
28 against the rack 18 (the direction R1 shown in Figs.
6 and 7) . Therefore, when the tray 14 is moved from the
retracted position toward the projected position, the re-
duction gear 28 is engaged with the rack 18 with the gear
unit 26 held in the engaged position, whereby the tray 14
is moved at a low speed because of the action of the
reduction gear 28.
[0103] On the contrary, when the tray 14 is moved from
the projected position toward the retracted position, the
above-described frictional force imparts a rotational force
to the gear unit 26 in the direction of disengaging the
reduction gear 28 from the rack 18 (the direction R2
shown in Figs. 6 and 7). Therefore, when the tray 14 is
moved from the projected position toward the retracted
position, the reduction gear 28 is disengaged from the
rack 18 with the gear unit 26 held in the disengaged po-
sition, whereby the tray 14 is moved without any load
applied by the reduction gear 28.
[0104] As shown in Fig. 3, a cable 50 and a socket 51
connected to one end of the cable 50 are disposed in the
containing space 13b of the housing 2, and another end
of the cable 50 is connected to the connection terminals
5a of the internal panel 4 through a connection circuit
which is not shown. The socket 51 is a socket to be used
for USB (universal serial bus) connection.
[0105] The cable 50 is inserted and supported in the
cable supporting recess 17c of the tray 14, and the socket
51 is disposed in the tray 14.

<Operations of In-Vehicle Audio Apparatus>

[0106] Operations of the in-vehicle audio apparatus 1
will now be described (see Figs. 10 to 22).
[0107] When the front panel 3 is in the closed position
in which the panel closes the opening 2a of the housing
2, the tray 14 is in the retracted position.
[0108] First, a description will be made on states of
various parts of the apparatus observed when the tray
14 is in the retracted position (see Figs. 10 to 12).
[0109] As shown in Fig. 10, in the retracted position,
the tray 14 is situated such that the rectangular portion
20a is located on the rear side of the containing space
13b and such that the bend portion 20b is located on the
front side of the containing space 13b. The rectangular
portion 20a is in the state in which it is elongated in the
transverse direction of the housing. In such a state, the
anti-dust projections 21a of the tray 14 are inserted in
the respective insertion recesses 17b of the unit base 13.
[0110] When the tray 14 is in the retracted position, the
first guided portion 24a of the shaft/plate 23 is engaged
with the first guide portion 16a in a position near the rear
end of the first guide portion, and the second guided por-
tion 25a is engaged with the second guide portion 16b
in a position near an end (left end) of the second guide
portion 16b. The reduction gear 28 is engaged with the
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rack 18 in a position near an end (left end) of the rack 18.
[0111] When the tray 14 is in the retracted position, the
slider 38 is located substantially in the middle of the sup-
port groove 35 of the support base 33 when viewed on
the front-rear direction (see Figs. 11 and 12). At this time,
the roller 49 supported around the cam pin 47a of the
locking lever 46 is urged into engagement with the locking
recess 45a formed on the cam engaging portion 45 of
the support base 33 by the urging force of the urging
spring 42. Thus, the tray 14 is locked in the retracted
position.
[0112] When the front panel 3 has been rotated from
the closed position in which the panel closes to opening
2a of the housing 2 to the open position in which the
opening 2a is exposed, the tray 14 can be moved with
respect to the unit base 13 from the retracted position
toward the projected position.
[0113] When the front panel is moved from the closed
position to the open position, the terminal portion 3b is
disconnected from the connection terminals 5a of the in-
ternal panel 4.
[0114] When the urged portion 21c of the peripheral
wall 21 is urged rearward with the front panel 3 rotated
up to the open position, the tray 14 is moved with respect
to the slider 13 in the direction opposite to the direction
of moving the tray toward the projected position.
[0115] When the tray 14 is moved as thus described,
the first guided portion 24a of the shaft/plate 23 is moved
to the rear end of the first guide portion 16a, and the
second guided portion 25a is moved to one end of the
second guide portion 16b. At this time, the slider 38 con-
nected with the shaft/plate 23 attached to the tray 14 is
moved rearward against the urging force of the urging
spring 42 (see Fig. 13).
[0116] As the slider 38 is moved rearward, the locking
lever 46 is also moved rearward. Thus, the roller 49 is
moved to the second regulating recess 43a of the annular
portion 43 of the cam groove 36, whereby the roller 49
is disengaged from the locking recess 45a. Thus, the tray
14 is unlocked in the retracted position.
[0117] When the rearward press on the urged portion
21c of the tray 14 is removed, the tray 14 is moved toward
the projected position by the urging force of the urging
spring 42 (see Fig. 14).
[0118] When the tray 14 is moved as thus described,
the first guided portion 24a of the shaft/plate 23 is moved
in the first guide portion 16a toward the front end thereof,
and the second guided portion 25a is moved in the sec-
ond guide portion 16b toward the other end (right end)
thereof. At this time, the slider 38 is moved in the support
groove 35 frontward by the urging force of the urging
spring 42 (see Figs. 15 and 16).
[0119] As the reduction gear 28 is rotated and ad-
vanced in engagement with the rack 18, the tray 14 is
moved with respect to the unit base 13. Thus, the tray
14 is moved toward the projected position at a low speed.
[0120] As the slider 38 is moved frontward, the locking
lever 46 is also moved frontward, whereby the roller 49

is moved from the annular portion 43 of the cam groove
36 toward the straight portion 44.
[0121] The urging force of the urging spring 42 contin-
ues moving the tray 14 up to the projected position (see
Fig. 17).
[0122] As the tray 14 is moved as this described, the
first guided portion 24a of the shaft/plate 23 is moved to
the front end of the first guide portion 16a, and the second
guided portion 25a is moved to the other end of the sec-
ond guide portion 16a. At this time, the slider 38 is moved
in the support groove 35 frontward by the urging force of
the urging spring 42, and the movement of the slider
stopped when the front end of the supported portion 39
abuts on the stopper 37 (see Figs. 18 and 19) .
[0123] As the reduction gear 28 is rotated and ad-
vanced in engagement with the rack 18, the tray 14 is
moved with respect to the unit base 13. Thus, the tray
14 is moved toward the projected position at a low speed.
[0124] As the slider 38 is moved frontward, the locking
lever 46 is also moved frontward, and the roller 49 is
moved up to the front end of the straight portion 44 of the
cam groove 36.
[0125] The tray 14 is moved from the retracted position
to the projected position in a substantially arcuate trajec-
tory. Thus, when the tray 14 has been moved to the pro-
jected position, the rectangular portion 20a is elongated
in the front-rear direction of the housing. At this time, the
bend portion 20b projects frontward from the opening 2a
of the housing 2 and the tray insertion hole 13a of the
unit base 13 (Fig. 17).
[0126] In the projected position, the music player 100
is placed on the tray 14 (see Fig. 20). The music player
100 is placed on the rectangular portion 20a in accord-
ance with the direction in which the rectangular portion
20a is set. That is, the music player 100 is placed such
that it is elongated in the front-rear direction of the hous-
ing. At this time, the socket 51 is connected to a connector
(not shown) of the music player 100 through a conversion
adaptor 52. The music player 100 is connected to the
connector section 5 provided on the internal panel 4
through the conversion adaptor 52, the socket 51, and
the cable 50.
[0127] When the urged portion 21c of the tray 14 is
subsequently manually urged in a lateral direction, the
tray 14 is moved toward the retracted position against
the urging force of the urging spring 42.
[0128] As the tray 14 is moved as thus described, the
first guided portion 24a of the shaft/plate 23 is moved to
a position in the guide portion 16a near the rear end
therof, and the second guided portion 25a is moved to a
position in the guide portion 16b near one end thereof.
At this time, the slider 38 is moved rearward in the support
groove 35 against the urging force of the urging spring
42 (see Fig. 21).
[0129] Since the gear unit 26 of the tray 14 has been
rotated to the disengaged position as described above,
the tray 14 is moved with respect to the unit base 13
toward the retracted position with the reduction gear 28
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disengaged from the rack 18.
[0130] Since the tray 14 is therefore moved toward the
retracted position with no load imparted from the reduc-
tion gear 28, the tray 14 can be moved toward the re-
tracted position smoothly at a high speed.
[0131] The gear plate 29 is provided with the operating
projection 29c to allow the reduction gear 28 to be en-
gaged and disengaged with and from the rack 18 utilizing
a rotational force generated at the gear unit 26 by a fric-
tional force generated between the operating projection
29c and the bottom surface of the gear insertion groove
16c of the unit base 13.
[0132] Thus, a simple mechanism is used to engage
and disengage the reduction gear 28 with and from the
rack 18. Therefore, when the tray 14 is moved, the op-
erating speed can be controlled and the load can be kept
small with a simple mechanism.
[0133] As the slider 38 is moved rearward, the locking
lever 46 is also moved rearward, and the roller 49 is
moved from the straight portion 44 of the cam groove 36
to the first regulating recess 43a of the annular portion 43.
[0134] When the roller 49 has been moved to the first
regulating recess 43a of the cam groove 36, the move-
ment of the locking lever 46, the slider 38, the shaft/plate
23, and the tray 14 is temporarily stopped.
[0135] When the manual press on the tray 14 is there-
after removed, the tray 14 is moved toward the projected
position again by the urging force of the urging spring 42.
At this time, the locking lever 46 is moved frontward as
a result of the frontward movement of the slider 38, and
the roller 49 is urged by the urging force of the urging
spring 42 into engagement with the locking recess 45a
formed on the cam engaging portion 45 of the support
base 33. Thus, the movement of the tray 14 is stopped,
and the tray 14 is locked in the retracted position again
(see Fig. 12).
[0136] When the tray 14 has been moved to the re-
tracted position, as shown in Fig. 22, the tray 14 is con-
tained in the housing such that a part of the rectangular
portion 20a is located directly behind the connector sec-
tion 5 of the internal panel 4 and such that the music
player 100 is disposed in the containing space 13b in the
transversally elongate state.
[0137] When the tray 14 has been moved to the re-
tracted position as thus described, the front panel 3 is
rotated from the open position to the closed position.
Thus, the opening 2a of the housing 2 is closed, and the
terminal portion 3b and the connection terminals 5a of
the internal panel 4 are connected. When the terminal
portion 3b of the front panel 3 is connected with the con-
nection terminals 5a, the display of the state of the music
player 100 is enabled, and the operating portions 9 are
enabled for operating the music player 100.
[0138] Thus, the user can reproduce music recorded
in the music player 100 from outside by operating the
operating portions 9 or using a remote controller.
[0139] Although the socket 51 is connected to the mu-
sic player 100 using the conversion adaptor 52 in the

above-described example, a music player 200 of a dif-
ferent type to which the socket 51 can be connected with-
out the conversion adaptor 52 may alternatively be used.
In this case, the socket 51 is connected to the music
player 200 without using the conversion adaptor 52 as
shown in Fig. 23.

<Brief>

[0140] As described above, in the in-vehicle audio ap-
paratus 1, the tray 14 is moved with respect to the unit
base 13 such that the tray 14 is set with respect to the
unit base 13 in orientations substantially 90 deg different
from each other in the retracted position and the projected
position.
[0141] Therefore, the music players 100 and 200 are
set in orientations substantially 90 deg different from
each other in the projected position and the retracted
position. Thus, the space in the apparatus can be effi-
ciently used to achieve compactness.
[0142] Only a part of the tray 14 of the in-vehicle audio
apparatus 1 is projected frontward from the unit base 13
in the projected position. Therefore, the tray 14 can be
set in the projected position with high stability.
[0143] Further, in the in-vehicle audio apparatus 1, the
unit base 13 is formed with the first guide portion 16a
having a straight shape and the second guide portion
16b having a curved shape, and the tray 14 is provided
with the first guided portion 24a guided by the first guide
portion 16a and the second guided portion 25a guided
by the second guide portion 16b.
[0144] Since the tray 14 is therefore moved in a trajec-
tory including both curved and straight trajectories, the
trajectory of the movement of the tray 14 may be de-
signed as desired depending on the shapes and positions
of members such as the unit base 13. Thus, spaces can
be optimally utilized to achieve higher compactness.
Since the tray 14 moves in a trajectory including a straight
trajectory, when the tray has been moved to the projected
position, the tray 14 can be projected frontward in a great-
er amount from the opening 2a of the unit base 13. Thus,
the music players 100 and 200 can be easily placed on
the tray 14.
[0145] Further, the music players 100 and 200 are
placed on the tray 14 in the projected position such that
the music player is elongated in the front-rear direction
of the housing. Therefore, when the tray 14 is in the pro-
jected position, a space can be easily formed beside the
tray 14. It is therefore possible to dispose a required com-
ponent such as the connector section 5 beside the tray
14 while preventing any increase in the size of the in-
vehicle audio apparatus 1. Thus, a connecting structure
of the terminal portion 3b of the front panel 3 and the
connection terminals of the internal panel 4 can be pro-
vided at an optimal position with the in-vehicle audio ap-
paratus 1 being prevented from increasing in size, and
the apparatus can be designed with improved flexibility
and manufactured at a low cost.
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[0146] In addition, since the tray 14 of the in-vehicle
audio apparatus 1 is moved from the retracted position
to the projected position utilizing the urging force of the
urging spring 42, a simple mechanism can be used.
[0147] Furthermore, the locking lever 46 is urged front-
ward by the urging force of the urging spring 42, whereby
the roller 49 is pressed against the locking recess 45a of
the cam engaging portion 45 to lock the tray 14 in the
retracted position.
[0148] Therefore, the urging spring 42 has two func-
tions, i.e., the function of imparting a force to the tray 14
to move the tray toward the projected position and acting
on the locking lever 46 to lock the tray 14 in the retracted
position. Thus, the number of components can be kept
small, and the apparatus can be manufactured at a low
cost.
[0149] In the in-vehicle audio apparatus 1, the tray 14
is unlocked in the retracted position and thereafter moved
toward the projected position by urging the urged portion
21c of the tray 14 rearward and thereafter removing the
press.
[0150] Thus, the operation to be performed by the user
to move the tray 14 from the retracted position toward
the projected position is simple, and improved user
friendliness can therefore be achieved.
[0151] In the above-described embodiment, the tray
14 is moved from the retracted position to the projected
position utilizing the urging force of the urging spring 42.
For example, the tray 14 may alternatively be moved be-
tween the retracted position and the projected position
by the driving force of a motor provided for moving the
tray 14 instead of the urging spring 42.
[0152] In the in-vehicle audio apparatus 1, when the
tray is in the retracted position, the music player 100 or
200 is contained in the space behind the connector sec-
tion 5 such that the player is elongated in the transverse
direction of the apparatus. Thus, the size of the in-vehicle
audio apparatus 1 in the front-rear direction (depth direc-
tion) thereof can be kept small.

Claims

1. A tray moving mechanism comprising:

a unit base (13) having an internal space formed
as a containing space (13b); and
a tray (14) movable between a retracted position
in which the unit base (13) is contained in the
containing space (13b) and a projected position
in which a music player (100) formed in a sub-
stantially rectangular shape can be placed on
the tray (14) and in which a part of the tray (14)
is projected from the base unit (13), character-
ized in that
the tray (14) is moveable with respect to the unit
base (13) such that the orientations of the tray
(14) with respect to the unit base (13) in the re-

tracted and projected positions are substantially
90 deg different from each other.

2. A tray moving mechanism according to Claim 1,
wherein
a first guide portion (16a) and a second guide portion
(16b) are provided on either the unit base (13) or the
tray (14);
a first guided portion (24a) slidably supported by the
first guide portion (16a) and a second guided portion
(25a) slidably supported by the second guide portion
(16b) are provided on either the unit base (13) or the
tray (14);
the first guide portion (16a) or the first guided portion
(24a) is formed in a straight shape;
the second guide portion (16b) or the second guided
portion (25a) is formed in a curved shape; and
the first guided portion (24a) and the second guided
portion (25a) are guided by the first guide portion
(16a) and the second guide portion (16b), respec-
tively, to move the tray (14) between the projected
position and the retracted position.

3. A tray moving mechanism according to Claim 1 or
2, wherein
the music player (100) is placeable on the tray (14)
such that it is elongated in the front-rear direction of
the tray (14) when the tray (14) is in the projected
position.

4. A tray moving mechanism according to anyone of
Claims 1 to 3, further comprising:

a gear plate (29) rotatably supported on the tray
(14);
a reduction gear (28) rotatably supported on the
gear plate (29) for reducing the speed of move-
ment of the tray (14); and
a rack (18) formed on the unit base (13) and
engageable with the reduction gear (28), where-
in
the reduction gear (28) engages the rack (18)
when the tray (14) is moved from the retracted
position toward the projected position, and
the reduction gear (28) is disengaged from the
rack (18) when the tray (14) is moved from the
projected position toward the retracted position.

5. A tray moving mechanism according to Claim 4,
wherein
the gear plate (29) has an operating projection which
slides on the unit base (13) when the tray (14) is
moved; and
a rotational force in the direction of moving the re-
duction gear (28) apart from the rack (18) is imparted
to the gear plate (29) by a frictional force generated
between the operating projection and the unit base
(13) when the tray (14) is moved from the projected
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position toward the retracted position.

6. A tray moving mechanism according to anyone of
Claims 1 to 5, further comprising:

a locking lever (46) locking the tray (14) in the
retracted position; and
an urging spring (42) imparting a force to the
tray (14) to move it from the retracted position
toward the projected position, wherein
the tray (14) is moved from the retracted position
to the projected position by the urging force of
the urging spring (42) when the tray (14) is un-
locked or released from the locking lever (46) in
the retracted position.

7. An in-vehicle audio apparatus comprising:

a housing (2) having an opening at least on one
side thereof;
a unit base (13) disposed in the housing (2) and
having an internal space formed as a containing
space (13b); and
a tray (14) movable between a retracted position
in which the unit base (13) is contained in the
containing space (13b) and a projected position
in which a music player (100) formed in a sub-
stantially rectangular shape can be placed on
the tray (14) and in which a part of the tray (14)
is projected from the base unit (13), character-
ized in that
the tray (14) is moveable with respect to the unit
base (13) such that the orientations of the tray
(14) with respect to the unit base (13) in the re-
tracted and projected positions are substantially
90 deg different from each other.

8. An in-vehicle audio apparatus according to Claim 7,
wherein
a first guide portion (16a) and a second guide portion
(16b) are provided on either the unit base (13) or the
tray (14);
a first guided portion (24a) slidably supported by the
first guide portion (16a) and a second guided portion
(25a) slidably supported by the second guide portion
(16b) are provided on either the unit base (13) or the
tray (14);
the first guide portion (16a) or the first guided portion
(16b) is formed in a straight shape;
the second guide portion (16b) or the second guided
portion (25a) is formed in a curved shape; and
the first guided portion (24a) and the second guided
portion (25a) are guided by the first guide portion
(16a) and the second guide portion (16b), respec-
tively, to move the tray (14) between the projected
position and the retracted position.

9. An in-vehicle audio apparatus according to Claim 7

or 8, further comprising:

a front panel (3) rotatably supported on the hous-
ing (2) for exposing and closing the opening of
the housing (2);
a connector section (5) provided inside the hous-
ing (2) and in a position on a side of the housing
(2), the connector section (5) having a connec-
tion terminal (5a); and
a terminal portion (3b) connected to the connec-
tion terminal (5a) of the connector section (5)
when the opening of the housing (2) is closed
by the front panel (3), wherein
the music player (100) is placeable on the tray
(14) in the projected position and located beside
the connector section (5) such that the music
player (100) is elongated in the front-rear direc-
tion of the apparatus (1).

10. An in-vehicle audio apparatus according to Claim 9,
wherein
the music player (100) placed on the tray (14) is con-
tained behind the connector section (5) in the retract-
ed position such that it is elongated in the transverse
direction of the apparatus (1).

Patentansprüche

1. Ablagebewegungsmechanismus mit
einer Einheitenbasis (13) mit einem Innenraum, der
als ein Aufnahmeraum (13b) ausgebildet ist, und
einer Ablage (14), die zwischen einer eingezogenen
Position, in der die Einheitenbasis (13) im Aufnah-
meraum (13b) enthalten ist, und einer ausgefahre-
nen Position, in der ein im Wesentlichen rechteckiger
Musikspieler (100) auf die Ablage (14) platziert wer-
den kann und in der ein Teil der Ablage (14) von der
Einheitsbasis (13) ausgefahren ist, beweglich ist,
dadurch gekennzeichnet, dass
die Ablage (14) bezüglich der Einheitenbasis (13)
beweglich ist, so dass sich die Ausrichtungen der
Ablage (14) bezüglich der Einheitenbasis (13) in der
eingezogenen und der ausgefahrenen Position im
Wesentlichen um 90 Grad voneinander unterschei-
den.

2. Ablagebewegungsmechanismus nach Anspruch 1,
wobei
ein erster Führungsabschnitt (16a) und ein zweiter
Führungsabschnitt (16b) an der Einheitenbasis (13)
oder der Ablage (14) vorgesehen sind,
ein erster vom ersten Führungsabschnitt (16a)
schiebbar gestützter geführter Abschnitt (24a) und
ein zweiter vom zweiten Führungsabschnitt (16b)
schiebbar gestützter geführter Abschnitt (25a) an
der Einheitenbasis (13) oder der Ablage (14) vorge-
sehen sind,
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der erste Führungsabschnitt (16a) oder der erste ge-
führte Abschnitt (24a) gerade ausgebildet ist, der
zweite Führungsabschnitt (16b) oder der zweite ge-
führte Abschnitt (25a) gebogen ausgebildet ist, und
der erste geführte Abschnitt (24a) und der zweite
geführte Abschnitt (25a) vom ersten Führungsab-
schnitt (16a) bzw. vom zweiten Führungsabschnitt
(16b) geführt sind, um die Ablage (14) zwischen der
ausgefahrenen Position und der eingezogenen Po-
sition zu bewegen.

3. Ablagebewegungsmechanismus nach Anspruch 1
oder 2, wobei
der Musikspieler (100) so auf die Ablage (14) plat-
zierbar ist, dass er sich auf der Ablage (14) in Längs-
richtung erstreckt, wenn die Ablage (14) in der aus-
gefahrenen Position ist.

4. Ablagebewegungsmechanismus nach einem der
Ansprüche 1 bis 3, ferner mit
einer Zahnradscheibe (29), die drehbar an der Ab-
lage (14) gestützt ist,
einer Untersetzung (28), die drehbar an der Zahn-
radscheibe (29) gestützt ist, um die Bewegungsge-
schwindigkeit der Ablage (14) zu verringern, und
einer an der Einheitenbasis (13) ausgebildeten
Zahnstange (18), die mit der Untersetzung (28) in
Eingriff gebracht werden kann, wobei
die Untersetzung (28) die Zahnstange (18) in Eingriff
nimmt, wenn die Ablage (14) aus der eingezogenen
Position zu der ausgefahrenen Position bewegt wird,
und
die Untersetzung (28) aus der Zahnstange (18) aus-
rückt, wenn die Ablage (14) aus der ausgefahrenen
Position zu der eingezogenen Position bewegt wird.

5. Ablagebewegungsmechanismus nach Anspruch 4,
wobei
die Zahnradscheibe (29) einen Arbeitsvorsprung
hat, der auf der Einheitenbasis (13) gleitet, wenn die
Ablage (14) bewegt wird, und
die Zahnradscheibe (29) durch eine Reibungskraft,
die zwischen dem Arbeitsvorsprung und der Einhei-
tenbasis (13) erzeugt wird, wenn die Ablage (14) aus
der ausgefahrenen Position zu der eingezogenen
Position bewegt wird, einer Drehkraft in der Richtung
der Bewegung der Untersetzung (28) weg von der
Zahnstange (18)beaufschlagt.

6. Ablagebewegungsmechanismus nach einem der
Ansprüche 1 bis 5, ferner mit
einem Arretierhebel (46), der die Ablage (14) in der
eingezogenen Position arretiert, und
einer Vorspannfeder (42), die die Ablage (14) mit
einer Kraft beaufschlagt, um sie aus der eingezoge-
nen Positon zu der ausgefahrenen Position zu be-
wegen, wobei
die Ablage (14) durch die Vorspannkraft der Vor-

spannfeder (42) aus der eingezogenen Position in
die ausgefahrene Position bewegt wird, wenn die
Ablage (14) vom Arretierhebel (46) in der eingezo-
genen Position entriegelt oder freigegeben wird.

7. Fahrzeuginterne Audiovorrichtung mit
einem Gehäuse (2) mit einer Öffnung mindestens
an einer Seite davon,
einer Einheitenbasis (13), die im Gehäuse (2) ange-
ordnet ist und einen Innenraum aufweist, der als ein
Aufnahmeraum (13b) ausgebildet ist, und
einer Ablage (14), die zwischen einer eingezogenen
Position, in der die Einheitenbasis (13) im Halteraum
(13b) enthalten ist, und einer ausgefahrenen Positi-
on, in der ein im Wesentlichen rechteckiger Musik-
spieler (100) auf die Ablage (14) platziert werden
kann und in der ein Teil der Ablage (14) von der
Einheitenbasis (13) ausgefahren ist, beweglich ist,
dadurch gekennzeichnet, dass
die Ablage (14) bezüglich der Einheitsbasis (13) be-
weglich ist, so dass sich die Ausrichtungen der Ab-
lage (14) bezüglich der Einheitsbasis (13) in der ein-
gezogenen und der ausgefahrenen Position im We-
sentlichen um 90 Grad voneinander unterscheiden.

8. Fahrzeuginterne Audiovorrichtung nach Anspruch
7, wobei
ein erster Führungsabschnitt (16a) und ein zweiter
Führungsabschnitt (16b) an der Einheitenbasis (13)
oder der Ablage (14) vorgesehen sind,
ein erster vom ersten Führungsabschnitt (16a)
schiebbar gestützter geführter Abschnitt (24a) und
ein zweiter vom zweiten Führungsabschnitt (16b)
schiebbar gestützter geführter Abschnitt (25a) an
der Einheitenbasis (13) oder der Ablage (14) vorge-
sehen sind,
der erste Führungsabschnitt (16a) oder der erste ge-
führte Abschnitt (24a) gerade ausgebildet ist,
der zweite Führungsabschnitt (16b) oder der zweite
geführte Abschnitt (25a) gebogen ausgebildet ist,
und
der erste geführte Abschnitt (24a) und der zweite
geführte Abschnitt (25a) vom ersten Führungsab-
schnitt (16a) bzw. vom zweiten Führungsabschnitt
(16b) geführt sind, um die Ablage (14) zwischen der
ausgefahrenen Position und der eingezogenen Po-
sition zu bewegen.

9. Fahrzeuginterne Audiovorrichtung nach Anspruch 7
oder 8, ferner mit
einer Vorderplatte (3), die drehbar am Gehäuse (2)
gestützt ist, um die Öffnung des Gehäuses (2) frei-
zulegen und zu schließen,
einem Verbinderabschnitt (5), der innerhalb des Ge-
häuses (2) und in einer Position an einer Seite des
Gehäuses (2) vorgesehen ist und einen Verbin-
dungsanschluss (5a) hat, und
einem Anschlussabschnitt (3b), der mit dem Verbin-
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dungsanschluss (5a) des Verbinderabschnitts (5)
verbunden ist, wenn die Öffnung des Gehäuses (2)
durch die Vorderplatte (3) geschlossen ist, wobei
der Musikspieler (100) auf die Ablage (14) in der aus-
gefahrenen Position platzierbar ist und so neben
dem Verbinderabschnitt (5) angeordnet ist, dass er
sich in der Längsrichtung der Vorrichtung (1) er-
streckt.

10. Fahrzeuginterne Audiovorrichtung nach Anspruch
9, wobei
der auf die Ablage (14) platzierte Musikspieler (100)
in der eingezogenen Position hinter dem Verbinder-
abschnitt (5) enthalten ist, so dass er sich in der
Querrichtung der Vorrichtung (1) erstreckt.

Revendications

1. Mécanisme de déplacement de plateau,
comprenant :

une base d’unité (13) présentant un espace in-
terne formé en tant qu’espace de réception
(13b) ; et
un plateau (14) pouvant être déplacé entre une
position rentrée dans laquelle la base d’unité
(13) est reçue dans l’espace de réception (13b)
et une position sortie dans laquelle un lecteur
de musique (100) de forme substantiellement
rectangulaire peut être placé sur le plateau (14)
et dans laquelle une partie du plateau (14) est
sortie de l’unité de base (13),
caractérisé en ce que
le plateau (14) peut être déplacé par rapport à
la base d’unité (13) de telle sorte que les orien-
tations du plateau (14) par rapport à la base
d’unité (13) dans les positions rentrée et sortie
soient différentes l’une de l’autre d’un angle de
90° substantiellement.

2. Mécanisme de déplacement de plateau selon la re-
vendication 1, dans lequel
une première portion de guidage (16a) et une
deuxième portion de guidage (16b) sont prévues soit
sur la base d’unité (13) soit sur le plateau (14) ;
une première portion guidée (24a) supportée de ma-
nière coulissante par la première portion de guidage
(16a) et une deuxième portion guidée (25a) suppor-
tée de manière coulissante par la deuxième portion
de guidage (16b) sont prévues soit sur la base d’unité
(13) soit sur le plateau (14) ;
la première portion de guidage (16a) ou la première
portion guidée (24a) est formée sous forme
rectiligne ;
la deuxième portion de guidage (16b) ou la deuxième
portion guidée (25a) est formée sous forme
curviligne ; et

la première portion guidée (24a) et la deuxième por-
tion guidée (25a) sont guidées par la première por-
tion de guidage (16a) et la deuxième portion de gui-
dage (16b), respectivement, afin de déplacer le pla-
teau (14) entre la position sortie et la position rentrée.

3. Mécanisme de déplacement de plateau selon la re-
vendication 1 ou 2, dans lequel
le lecteur de musique (100) peut être placé sur le
plateau (14) de telle sorte qu’il s’étende dans la di-
rection avant-arrière du plateau (14) lorsque le pla-
teau (14) est dans la position sortie.

4. Mécanisme de déplacement de plateau selon l’une
quelconque des revendications 1 à 3, comprenant :

une plaque d’engrenage (29) supportée à rota-
tion sur le plateau (14) ;
un engrenage réducteur (28) supporté à rotation
sur la plaque d’engrenage (29) pour réduire la
vitesse du mouvement du plateau (14) ; et
une crémaillère (18) formée sur la base d’unité
(13) et pouvant s’engager avec l’engrenage ré-
ducteur (28),
l’engrenage réducteur (28) s’engageant avec la
crémaillère (18) lorsque le plateau (14) est dé-
placé de la position rentrée vers la position sor-
tie, et
l’engrenage réducteur (28) étant désengagé de
la crémaillère (18) lorsque le plateau (14) est
déplacé de la position sortie vers la position ren-
trée.

5. Mécanisme de déplacement de plateau selon la re-
vendication 4, dans lequel
la plaque d’engrenage (29) a une saillie fonctionnelle
qui glisse sur la base d’unité (13) lorsque le plateau
(14) est déplacé ; et
une force de rotation dans la direction de déplace-
ment de l’engrenage réducteur (28) à l’écart de la
crémaillère (18) est appliquée à la plaque d’engre-
nage (29) par une force de friction générée entre la
saillie fonctionnelle et la base d’unité (13) lorsque le
plateau (14) est déplacé de la position sortie vers la
position rentrée.

6. Mécanisme de déplacement de plateau selon l’une
quelconque des revendications 1 à 5, comprenant
en outre :

un levier de verrouillage (46), dans le plateau
(14) dans la position rentrée ; et
un ressort de précontrainte (42) appliquant une
force au plateau (14) pour le déplacer de la po-
sition rentrée vers la position sortie,
le plateau (14) étant déplacé de la position ren-
trée dans la position sortie par la force de pré-
contrainte du ressort de précontrainte (42) lors-
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que le plateau (14) est déverrouillé ou est libéré
du levier de verrouillage (46) dans la position
rentrée.

7. Appareil audio embarqué comprenant :

un boîtier (2) ayant une ouverture au moins sur
l’un de ses côtés ;
une base d’unité (13) disposée dans le boîtier
(2) et ayant un espace interne formé en tant
qu’espace de réception (13b) ; et
un plateau (14) pouvant être déplacé entre une
position rentrée dans laquelle la base d’unité
(13) est reçue dans l’espace de réception (13b)
et une position sortie dans laquelle un lecteur
de musique (100) ayant une forme substantiel-
lement rectangulaire peut être placé sur le pla-
teau (14) et dans laquelle une partie du plateau
(14) est sortie de l’unité de base (13),
caractérisé en ce que
le plateau (14) peut être déplacé par rapport à
la base d’unité (13) de telle sorte que les orien-
tations du plateau (14) par rapport à la base
d’unité (13) dans les positions rentrée et sortie
soient différentes l’une de l’autre d’un angle de
90° substantiellement.

8. Appareil audio embarqué selon la revendication 7,
dans lequel
une première portion de guidage (16a) et une
deuxième portion de guidage (16b) sont prévues soit
sur la base d’unité (13) soit sur le plateau (14) ;
une première portion guidée (24a) supportée de ma-
nière coulissante par la première portion de guidage
(16a) et une deuxième portion guidée (25a) suppor-
tée de manière coulissante par la deuxième portion
de guidage (16b) sont prévues soit sur la base d’unité
(13) soit sur le plateau (14) ;
la première portion de guidage (16a) ou la première
portion guidée (24a) est formée sous forme
rectiligne ;
la deuxième portion de guidage (16b) ou la deuxième
portion guidée (25a) est formée sous forme
curviligne ; et
la première portion guidée (24a) et la deuxième por-
tion guidée (25a) sont guidées par la première por-
tion de guidage (16a) et la deuxième portion de gui-
dage (16b), respectivement, afin de déplacer le pla-
teau (14) entre la position sortie et la position rentrée.

9. Appareil audio embarqué selon la revendication 7
ou 8, comprenant en outre :

un panneau avant (3) supporté à rotation sur le
boîtier (2) pour exposer et fermer l’ouverture du
boîtier (2) ;
une section de connecteur (5) prévue à l’inté-
rieur du boîtier (2) et située sur un côté du boîtier

(2), la section de connecteur (5) ayant une borne
de connexion (5a) ; et
une portion de bornes (3b) connectée à la borne
de connexion (5a) de la section de connecteur
(5) lorsque l’ouverture du boîtier (2) est fermée
par le panneau avant (3),
le lecteur de musique (100) pouvant être placé
sur le plateau (14) dans la position sortie et situé
à côté de la section de connecteur (5) de telle
sorte que le lecteur de musique (100) s’étende
dans la direction avant-arrière de l’appareil (1).

10. Appareil audio embarqué selon la revendication 9,
dans lequel
le lecteur de musique (100) placé sur le plateau (14)
est reçu derrière la section de connecteur (5) dans
la position rentrée de telle sorte qu’il s’étende dans
la direction transversale de l’appareil (1).
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