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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an apparatus
for transferring an information recording medium ac-
cording to the preamble of claim 1, and especially to an
apparatus for loading a magnet-optical disc, an optical
disc or the like into the inside of a disc player.

Description of the Related Art

[0002] An apparatus for transferring an information
recording medium of the initially mentioned type having
the features of the preamble of claim 1 is known from
EP-A-0 747 899 and from EP-A-0 558 302.
[0003] With respect to a disc transfer apparatus for
loading a cartridge such as a mini disc (MD) into the in-
side of a disc player, there have conventionally been
known the rack-and-pinion type as shown in FIG. 15 and
the lever type as shown in FIG. 16.
[0004] In the rack-and-pinion type, the power of a mo-
tor serving as the power source is transmitted to a pinion
101 through a reduction mechanism comprising a gear
train. The pinion 101 drives a rack 102 so as to transfer
a disc 103, which is connected to the rack 102.
[0005] In the lever type, a lever 104 is provided above
a disc 103 so as to be swingable. The lever 104 is driven
by a motor through a reduction mechanism comprising
a gear train so as to transfer the disc 103, which is con-
nected to front end of the lever 104. The conventional
rack-and-pinion type does not need any space for me-
chanical elements above the disc 103, thus permitting
to reduce the height of a disc player. However, there is
required a long distance L, which is identical with or
more than twice as large as a stroke for transferring the
disc 103. The conventional lever type permits to reduce
the distance L. However, the installation of the lever 104
requires a space having a sector-shape above the disc
103, thus making it impossible to reduce the height of
the disc player.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is therefore
to provide an apparatus for transferring an information
recording medium of the initially mentioned type, which
has advantages of the rack-and-pinion type as well as
the lever type, and more specifically, permits to reduce
not only the height of a player, but also the depth of it.
[0007] This is achieved by an apparatus for transfer-
ring an information recording medium of the rack-and-
pinion type having the features in claim 1.
[0008] Application of the rack-and-pinion type to the
apparatus for transferring the information recording me-
dium permits to reduce the height of the player. The

guide device for guiding the rack in its movement has
the curved portion. As a result, the rack can curve in the
passage for it in the middle, thus permitting to reduce
the depth of the player. The guide device may include a
guide groove into which the rack is fitted, a guide shaft
that pass through the rack and a guide rail.
[0009] The pinion may locate along the curved portion
of the guide device. The pinion has conventionally been
compelled to locate along the linear portion of the rack.
According to the present invention, it is however possi-
ble to locate the pinion along the curved portion of the
guide device, thus permitting to improve degree of free-
dom in placement design of the pinion. When the pas-
sage for the rack is provided with the curved portion hav-
ing a curve angle of about 90' degrees so that the pas-
sage is converted into an L-shape, placement of the pin-
ion along the curved portion can avoid the existence of
useless space and make the transfer apparatus small.
[0010] The rack may have a tooth shape having a
smaller profile than a normal profile, which is adapted
to the pinion. The normal profile means the involute
tooth profile in case of the pinion having the involute
tooth profile, on the one hand, and the cycloid tooth pro-
file in case of the pinion having the cycloid tooth profile,
on the other hand. According to such a structural fea-
ture, improper engagement of the pinion with the rack
can be prevented when the pinion locates along the
curved portion of the rack.
[0011] The rack may have engagement portions with
the pinion, each of which has a triangular shape in a
plan. According to such a structural feature, it is possible
to manufacture easily the rack.
[0012] The guide device may comprise a guide
groove, into which the rack is fitted, and at least part of
the rack, which is received in the guide groove, may
have a tooth profile that is formed into a block-shape so
as to be guided smoothly in the guide groove. According
to such a structural feature, the contact area of the tooth
of the rack, which has the block-shape, with the wall sur-
face of the guide groove becomes larger, thus permitting
to guide the rack in a stable manner.
[0013] The guide groove may have a larger-width por-
tion, which is larger than a height of the rack, and a
smaller-width portion, which is smaller than the larger-
width portion so as to ensure a proper engagement of
the rack with the pinion. According to such a structural
feature, the smaller width portion of the guide groove
ensures a proper engagement of the rack with the pin-
ion, on the one hand, and in the remaining portion other
than the smaller width portion, i.e., the larger-width por-
tion, the sufficient clearance between the guide groove
and the rack causes the rack to move relative to the pin-
ion, on the other hand. Accordingly, the proper drive of
the rack can be ensured and the proper engagement of
the rack with the pinion can also provided without sub-
jecting the rack to a finishing treatment in its tooth profile
in high accuracy.
[0014] The rack may locate for movement in a direc-
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tion away from a head of a player for the information
recording medium. According to such a structural fea-
ture, it is possible to prevent interference of the rack with
the head of the player, thus permitting to make the player
in a smaller size. For example, when the mini disc (MD)
is transferred, a magnetic writing head locates above
the mini disc. The magnetic head moves in a perpen-
dicular direction to a plan along which the mini disc is
transferred. Placement of the rack to escape from the
magnetic head in the plan reduces the height of the play-
er.
[0015] The information recording medium may com-
prise a disc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a perspective view illustrating a disc
changer into which an apparatus of the first embod-
iment of the present invention for transferring an in-
formation recording medium is incorporated;

FIG. 2 is a perspective view illustrating the state in
which a transfer unit is removed from the disc
changer as shown in FIG. 1;

FIG. 3 is a plan view illustrating the transfer appa-
ratus in a state in which a disc has not as yet been
transferred;

FIG. 4 is a plan view illustrating the transfer appa-
ratus in a state in which the disc has already been
transferred;

FIG. 5 is a perspective view illustrating a curved por-
tion of a guide groove serving as a guide device;

FIG. 6 is an enlarged plan view illustrating a flexible
rack and a pinion;

FIG. 7 is a plan view illustrating the transfer unit and
a transfer lever;

FIG. 8 is a plan view illustrating a transfer operation
in case where the disc is inserted in a proper man-
ner;

FIG. 9 is a plan view illustrating a transfer operation
in case where the disc is inserted in an upside-down
improper manner;

FIG. 10 is a perspective view illustrating upper and
lower gear cams;

FIG. 11 is a plan view illustrating the lower portion
of the transfer unit;

FIG. 12 is a side view of the disc changer as shown
in FIG. 1;

FIG. 13 is a plan view illustrating the lower portion
of a playback unit;

FIGS. 14(a) to 14(e) are views illustrating principle
of mechanical operation of the disc changer as
shown in FIG. 1;

FIG. 15 is a plan view illustrating the conventional
disc transfer apparatus; and

FIG. 16 is a plan view illustrating the other conven-
tional disc transfer apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] Now, embodiments of an apparatus of the
present invention for transferring an information record-
ing medium will be described in detail below with refer-
ence to the accompanying drawings. In the embodi-
ments, the present invention is applied to a disc transfer
apparatus.
[0018] FIGS. 1 and 2 are perspective views illustrating
a disc changer into which the disc transfer apparatus 90
of the embodiment of the present invention is incorpo-
rated. The disc changer is used as a changer for mini
discs (MD) (hereinafter simply referred to as the
"discs"), each of that has a cartridge into which the disc
is received. The disc changer comprises a base unit 1,
a receiving unit 2 for receiving a plurality of discs, for
example, three discs, a playback unit 5 for reproducing
information of the disc and a transfer unit 6 for transfer-
ring the disc received in the receiving unit 2 to the play-
back unit 5. The transfer unit 6 moves up and down to
reach the prescribed position for the disc. Then, the disc
transfer apparatus 90 draws the disc into the playback
unit. FIG. 1 is a perspective view illustrating the disc
changer into which the base unit 1, the playback unit 5,
the receiving unit 2 and the transfer unit 6 are assem-
bled. FIG. 2 illustrates the state in which the transfer unit
6 is removed from the assembled units to show the play-
back unit 5 locating below the transfer unit 6.
[0019] As shown in FIG. 2, the base unit 1 has a bot-
tom plate 1a having a rectangular shape and side walls
1b provided on the opposite side edges of the bottom
plate 1a. Each of the side walls 1b extends from the front
edge of the base unit 1 to its middle portion. The side
wall 1b is provided at its front end with a bearing 1c for
supporting the rotation shaft 5b of the playback unit 5
(see FIG. 12) so that the playback unit 5 can swing
around the rotation shaft 5b. The side wall 1b has a gear-
segment portion 7 formed at the rear end of the side wall
1b. The gear-segment portion 7 engages with a gear 8
provided on the playback unit 5. The central axis of the
gear-segment portion 7 coincides with the central axis
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of the rotation shaft 5b of the playback unit 5 so that the
playback unit 5 can swing while maintaining the engage-
ment of the gear 8 with the gear-segment portion 7.
[0020] The receiving unit 2 is placed on the side walls
1b of the base unit 1 so as to be slidable in the longitu-
dinal direction of the disc changer. Each of the side walls
has a guide rail 12 that extends in the longitudinal direc-
tion of the disc changer to guide the receiving unit 2.
[0021] The base unit 1 has wedge-receiving walls 10
formed on the opposite edges of the rear of the base
unit 1. Each of the wedge-receiving walls 10 has a hole
that has a corresponding shape to a wedge portion 9
projecting from the playback unit 5. The wedge portion
9 is fitted into the hole of the wedge-receiving wall 10.
[0022] The receiving unit 2 has three slots 13 so that
three discs can be stored in a stacking state in the ver-
tical direction. Each of the slots 13 is provided with a
retaining member having a leaf-spring shape for retain-
ing the disc. When the disc is inserted into the slot 13
to reach a prescribed position, the retaining member is
fitted into a hole formed on a shutter that is provided on
the side of the disc, so as to retain the disc in the pre-
scribed position. The receiving unit 2 is provided with a
positional restriction lever 61 for preventing the disc
from being inserted to move beyond the prescribed po-
sition. The positional restriction lever 61 is composed of
a rotatable shaft 61a that is rotatably supported on the
upper surface of the receiving unit 2 and a restriction
bar 61b extending from the rotatable shaft 61a so as to
intersect the slot 13 at its rear end. The positional re-
striction lever 61 can swing along with the upward or
downward movement of the transfer unit 6 so as to en-
sure a space in which the disc can be pulled from the
receiving unit 2 into the transfer unit 6.
[0023] The transfer unit 6 for drawing the disc from
the receiving unit 2 is obtained by providing a load base
50 with the disc transfer apparatus 90 for transferring
the disc as shown in FIG. 1. The load base 50 is provided
at its rear end with a rotation shaft 6a that is supported
by a bearing 5c of the playback unit 5 (see FIG. 9) so
that the transfer unit 6 can swing relative to the playback
unit 5. The load base 50 is also provided at the opposite
side edges with the side walls 50b. The side wall 50b
has a transfer-unit gear 25, which engages with the gear
8 provided on the playback unit 5. The transfer-unit gear
25 is formed as the gear-segment portion having the
central axis that coincides with the central axis of the
rotation shaft 6a. The gear 8 provided on the playback
unit 5 is held between the transfer-unit gear 25 and the
gear-segment portion 7 of the base unit 1 (i.e., the base-
unit gear 7). The side wall 50b also has a hole into which
the wedge portion 9 is fitted. The load base 50 has guide
rails for guiding the drawn disc.
[0024] FIGS. 3 and 4 are plan views illustrating the
transfer unit 6. FIG. 3 illustrates the transfer unit 6 in a
state in which the disc has not as yet been transferred.
FIG. 4 illustrates the transfer unit 6 in a state in which
the disc has already been transferred. The disc transfer

apparatus 90 includes a transfer unit-driving motor 70,
a gear train 71 for transmitting the power of the transfer
unit-driving motor 70 in a reduced speed, a flexible rack
73 engaging with the last pinion 72 of the gear train 71,
a transfer plate 74 connected to the flexible rack 73 and
a transfer lever 53 pivotably connected to the transfer
plate 74. The flexible rack 73 is fitted into a guide groove
75 formed on the load base 50. Drive of the transfer unit-
driving motor 70 causes the rotational power of the mo-
tor 70 to be transmitted to the pinion 72 in a reduced
speed so that the pinion 72 drives the flexible rack 73.
When the flexible rack 73 slides along the guide groove
75, the transfer plate 74 slides together with the flexible
rack 73. As a result, the transfer lever 53 swings to fit
into a fitting hole 60a of the disc 60 to transfer the disc
60 to a prescribed position in the inside of the changer.
[0025] The guide groove 75 has the arcuate curved
portion 75a so that the guide groove 75 itself is formed
into an L-shape. The curved portion 75a has substantial
the same radius of curvature as the outside diameter of
the pinion 72. The pinion 72 locates along the curved
portion 75a. Such a location of the pinion along the
curved portion 75a permits to avoid the existence of use-
less space between the pinion 72 and the curved portion
75a so as to make the transfer apparatus small. The pin-
ion 72 has an arc, which is identical with a quarter of the
periphery of the pinion and locates along the curved por-
tion 75a.
[0026] FIG. 5 illustrates the curved portion 75a of the
guide groove 75 and the pinion 72 locating along the
curved portion 75a. The curved portion 75a is provided
with a guide wall 75a locating in the inner peripheral
side. The guide wall 75a has a cut-out 76 from which
the teeth of the flexible rack are exposed. The pinion 72
engages with the teeth of the flexible rack 73, which are
exposed from the cut-out 76.
[0027] FIG. 6 is an enlarged plan view illustrating the
pinion 72 and the flexible rack 73, which locates in the
guide groove 75. The flexible rack 73 is formed of syn-
thetic resin and has flexibility so as to bend freely. The
flexible rack 73 is provided with the teeth, each of which
has the upper portion 73a and the lower portion 73b.
The upper portion 73a has a triangular shape so as to
engage with the pinion 72. The lower portion 73b has a
block-shape so as to be received in the guide groove
75. When the pinion 72 locates along the curved portion
75a in the manner as mentioned above, the pinion 72
pulls the flexible rack 73 so as to drive it. The tooth of
the pinion has the involute tooth profile so as to engage
with the gear train 71. Use of a flexible rack having the
involute tooth profile, which is adapted to the pinion 72,
causes an improper engagement, resulting in an im-
practicable drive of the rack. On the contrary, use of the
flexible rack 73 provided with the tooth having the trian-
gular shape so as to provide the smaller profile than the
normal profile, which is adapted to the pinion 72, does
not cause any improper engagement when the rack is
pulled by the pinion 72. When the tooth of a flexible rack
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has the triangular shape also in its lower portion, any
stable guidance of the flexible rack in the guide groove
75 cannot be provided. When the lower portion 73b of
the tooth of the flexible rack 73 has the block-shape, the
contact area of the lower portion 73b of the flexible rack
73 with the guide wall 75b becomes larger so as to pro-
vide a stable guidance of the flexible rack 73.
[0028] The guide groove 75 has a narrowed portion
in the vicinity of the terminal point 75c of the engage-
ment zone of the flexible rack 73 with the pinion 72. Such
a narrowed portion of the guide groove 75 ensures a
proper engagement of the flexible rack 73 with the pinion
72, resulting in transmission of the driving power of the
pinion 72 to the flexible rack 73 in a proper manner. The
remaining portion 75d of the guide groove 75, which has
an arc locating behind the terminal point 75c, has a larg-
er width than the narrowed portion 75c to provide a larg-
er-width portion 75d. Such a structure ensures a rela-
tively large clearance between the flexible rack 73 and
the wall of the guide groove 75d so that the flexible rack
73 is kept in a loose state. More specifically, the flexible
rack 73 can move relative to the pinion 72 within the
range of the above-mentioned clearance. Accordingly,
the proper drive of the rack can be ensured and the prop-
er engagement of the rack with the pinion can also pro-
vided without subjecting the rack to a finishing treatment
in its tooth profile in high accuracy. Incidentally, a linear
passage 75e locating ahead of the terminal point 75c
has a proper clearance so as not to cause the flexible
rack 73 to move in a zigzag direction.
[0029] As shown in FIGS. 3 and 4, a write magnetic
head 23 locates above the drawn disc 60. The shutter
60c of the drawn disc 60 is opened and a disc body 60d
received in the cartridge is exposed. The magnetic head
23 can be moved substantially above the exposed disc
body 60d by means of a cam device described later in
a direction perpendicular to a plane along which the disc
60 is transferred. The flexible rack locates so as to es-
cape from the magnetic head 23. It is therefore possible
to make the changer in a smaller size.
[0030] FIG. 7 illustrates the transfer plate 74 and the
transfer lever 53. The transfer plate 74 has a rectangular
shape and is fixed to the flexible rack 73 by means of
the conventional fixing means such as a screw. The
transfer plate 74 is provided in the center of its upper
portion with a pin 74a. The transfer lever 53 is connected
to the pin 74a so as to be swingable. The transfer plate
74 is provided on its lower portion with a pair of guide
pins 74b. The guide pins 74b are fitted into a transfer
plate-guide groove 91 that is formed on the load base
50 so as to be slidable along the transfer plate-guide
groove 91 (see FIG. 8). The transfer lever 53 with hatch-
ing in FIG. 7 is formed into an L-shape in the plan. The
transfer lever 3 is provided on its one end with a hook
portion 53a, which can engage with the pin 74a, and on
the other end with a pawl 53b, which can fit into the fitting
hole 60a of the disc 60. The transfer lever 53 is provided
on its lower portion with a pin 53c that serves as a portion

to be guided, which is to be fitted into the cam groove
92 serving as a guide member, formed on the load base
50 (see FIGS. 8 and 9). The pin 53c has a straight por-
tion 94, which is obtained by cutting the cylindrical shape
partially. A coil spring 93 locates between the transfer
plate 74 and the transfer lever 53 so as to push resiliently
the transfer lever 53 in a direction A in FIG. 7.
[0031] FIGS. 8 and 9 illustrate a disc insertion-error
detection mechanism. The disc insertion-error detection
mechanism prevents the disc 60 from being transferred
when the disc 60 is inserted into the receiving unit 2 in
an upside-down improper manner. The depth of the re-
cess portion of the disc, into which the transfer lever 53
is to be fitted when the disc 60 is inserted into the re-
ceiving unit 2 in an upside-down improper manner, is
not identical with the depth of a recess portion of the
disc 60, into which the transfer lever 53 is to be fitted
when the disc 60 is inserted into the receiving unit 2 in
a proper manner. The disc insertion-error detection
mechanism utilizes this fact and causes the pin 53c to
engage with the cam groove 92 unless the swing angle
of the transfer lever exceeds the prescribed value. The
cam grove 92 has an inclined portion 92b for withdraw-
ing the pawl 53b of the transfer lever 53 to a standby-
position, a linear portion 92c by which the pin 53c of the
transfer lever 53 is guided after the swing angle of the
transfer lever 53 exceeds the prescribed value, and a
stop portion 92d serving as the restriction member, with
which the pin 53c engages when the swing angle of the
transfer lever 53 does not exceed the prescribed value.
[0032] Description will be given below of transfer op-
eration of the disc in case where it is inserted in a proper
manner. The transfer lever 53 moves rearward from the
standby-position (that is denoted by (a) in FIG. 8) to-
gether with the transfer plate 74 as shown in FIG. 8. The
transfer lever 53, which is resiliently pressed on the in-
ner wall surface 92a of the inclined portion 92b by
means of the coil spring 93, swings by a prescribed
amount of angle along with the rearward movement of
the transfer plate 74, with the result that the pawl 53b is
fitted into the fitting hole 60a of the disc 60 (that is de-
noted by (b) in FIG. 8). The further rearward movement
of the transfer plate 74 causes the pin 53c to move to
the linear portion 92c of the cam groove 92 so that the
transfer lever 53 moves to the insertion completion po-
sition (that is denoted by (c) in FIG. 8). The disc is trans-
ferred to the prescribed position in this manner.
[0033] Description will be given below of operation in
case where the disc is inserted in an upside-down im-
proper manner. The transfer lever 53 moves rearward
from the standby-position (that is denoted by (a) in FIG.
9) together with the transfer plate 74 as shown in FIG.
9. Although the transfer lever 53, which is resiliently
pressed on the inner wall surface 92a of the inclined por-
tion 92b by means of the coil spring 93, swings, the
swing angle of the transfer lever 53 does not exceed the
prescribed value due to the small depth of the recess
portion 95 of the disc 60 as denoted by "b" in FIG. 9. In
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such a state, even when the transfer plate 74 moves
rearward, the pin 53c engages with the stop portion 92d
of the cam groove 92, thus restricting the rearward
movement of the transfer lever 53. Provision of the
straight portion 94 on the pin 53c ensures a proper en-
gagement of the pin 53c with the stop portion 92d. When
the disc insertion-error detection mechanism is not pro-
vided, the transfer lever 53 may engage with the shallow
recess portion 95 to transfer the disc 60. In case of such
an erroneous transfer of the disc, when an error is de-
tected based on the other error detection factors to re-
store the disc to the original position (in the receiving
unit 2), no problem is caused. The restoration operation
is carried out, unlike the transfer operation, by means of
the transfer lever 53 on the basis of the position of the
recess portion 97 formed on the shutter 96 of the disc
60. The engagement position of the transfer lever 53
with the disc in such an erroneous transfer state is dif-
ferent from that in a proper transfer state so that the disc
cannot be returned completely, thus keeping the disc in
an improper position, i.e., in the middle of the receiving
unit 2. The disc insertion-error detection mechanism has
a function of permitting to transfer only the disc 60 that
is inserted in a proper manner, without providing any de-
vice for detecting the insertion direction of the disc 60 in
the receiving unit 2. It is therefore possible to simplify
the structure of the receiving unit 2.
[0034] Description will be given in detail below of the
gear train 71 of the disc transfer apparatus 90. The gear
train 71 includes a gear pulley 77 to which the rotational
power of the transfer unit driving motor 70 is transmitted
by a belt, a gear 78 engaging with the gear pulley 77, a
lower gear cam 79 engaging with the gear 78, an upper
gear cam 80 that is provided above the lower gear cam
79 so as to be coaxial with it, and a pinion 72 engaging
with the upper gear cam 80. The lower gear cam 79 as
the driver and the four followers serve as kinematic pair.
More specifically, the rotation of the lower gear cam 79
causes 1 the rotation of the pinion 72, 2 the forward
or rearward movement of the pawl 57 from the transfer
unit 6 (see FIG. 11), 3 the movement of the magnetic
head 23 in the vertical direction and 4 warp of the leaf
spring 81 placed on the upper surface of the disc 60 (see
FIG. 11).
[0035] 1 First, description will be given below of the
rotation mechanism of the pinion 72. The pinion 72 en-
gages with the upper gear cam 80 as described above.
The rotation of the upper gear cam 80 suffices in order
to rotate the pinion 72. FIG. 10 illustrates the upper gear
cam 80, the lower gear cam 79 and a press cam 82. The
lower gear cam 79 engages with the gear 78 and is ro-
tated by driving the transfer unit driving motor 70. The
lower gear cam 79 has on its upper surface a groove
83. The groove 83 has an inner peripheral side arcuate
groove 83a, an outer peripheral side arcuate groove 83b
and a connection groove 83c connecting these arcuate
grooves 83a, 83b to each other. The upper gear cam 80
is provided with a selection device 84 for selectively

transmitting the rotation of the lower gear cam 79 to the
upper gear cam 80. The selection device 84 is formed
into a uvula palatina-shape and has a leaf spring 84a
and a pin 84b provided on the tip end of the leaf spring
84a. The pin 84b is inserted into a groove 83 formed on
the lower gear cam 79. The press cam 82 is placed on
the upper surface of the upper gear cam 80. The press
cam 82 is fixed to the transfer unit 6. The press cam 82
also has on its lower surface a groove 85 into which the
pin 84b is inserted. The groove 85 has an arcuate
groove 85a, an inner peripheral side groove 85b extend-
ing inside from the one end of the arcuate groove 85a
and an outer peripheral side groove 85c extending out-
side from the other end of the arcuate groove 85a.
[0036] The selection device 84 provides the first mode
in which the upper gear cam 80 can rotate together with
the lower gear cam 79, the second mode in which only
the lower gear cam 79 can rotate but the upper gear
cam 80 cannot rotate and the third mode in which neither
upper gear cam 80 nor lower gear cam 79 cannot rotate.
[0037] First, description will be given below of the first
mode in which the upper gear cam 80 can rotate togeth-
er with the lower gear cam 79. When the pin 84b is re-
ceived in the arcuate groove 85a of the press cam 82,
the pin 84b locates in the middle position without moving
in any direction of right-hand side or left-hand side. In
this state, the pin 84b is fitted into the middle of the con-
nection groove 83c of the lower gear cam 79. The lower
gear cam 79 can rotate together with the upper gear cam
80 in such a state.
[0038] Description will be given below of the second
mode in which only the lower gear cam 79 can rotate
but the upper gear cam cannot rotate. When the upper
gear cam 80 rotates together with the lower gear cam
79 and then the pin 84b moves to the outer peripheral
side groove 85c of the press cam 82, the rotation of the
upper gear cam 80 is stopped. The pin 84 moves toward
the outer peripheral side to come in the outer peripheral
side arcuate groove 83b of the lower gear cam 79 so
that the lower gear cam 79 rotates by a larger rotational
angle than that of the upper gear cam 80, which corre-
sponds to the length of the outer peripheral side arcuate
groove 83b. When the upper gear cam 80 rotates to-
gether with the lower gear cam 79 and then the pin 84b
moves to the inner peripheral side groove 85b of the
press cam 82 in the similar manner, the rotation of the
upper gear cam 80 is stopped. Even when the rotation
of the upper gear cam 80 is stopped, the lower gear cam
79 rotates by a larger rotational angle than that of the
upper gear cam 80, which corresponds to the length of
the inner peripheral side arcuate groove 83a.
[0039] Description will be given below of the third
mode in which neither upper gear cam 80 nor lower gear
cam 79 cannot rotate. When the pin 84b moves to the
end of the groove 85 of the press cam 82, the rotation
of the upper gear cam 80 is stopped as described above.
Then, only the lower gear cam 79 can rotate. When the
end of the groove 83 of the lower gear cam 79 reaches
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the pin 84b, the rotation of the lower gear cam 79 is also
stopped.
[0040] Description will be given below of the entire op-
eration of the upper gear cam 80 and the lower gear
cam 79. The drive of the transfer unit-driving motor 70
causes only the lower gear cam 79 to rotate at the first
stage. Then, the upper gear cam rotates together with
the lower gear cam 79. Then, the rotation of the upper
gear cam is stopped and only the lower gear cam 79
rotates. Then, the rotation of the lower gear cam 79 is
also stopped. The drive of the transfer unit-driving motor
70 in the reverse direction causes the same operation
as mentioned above.
[0041] 2 Description will be given below of the mech-
anism for projecting the pawl 57 from the transfer unit
6. The lower gear cam 79 is provided on the lower sur-
face with a groove 79a as shown in FIG. 11. A swing
lever 86 has a cam-engaging pin 86a that is inserted
into the groove 79a. The swing lever 86 is provided at
the tip end with the pawl 57. The rotation of the lower
cam gear 79 causes the cam-engaging pin 86a to slide
along the groove 79a. As a result, the swing lever 76
swings around the swing support point 86b so as to
project or withdraw the pawl 57 from the transfer unit 6.
The pawl 57 is fitted into any one of positional determi-
nation openings 58 that are provided so as to corre-
spond to the slots 13 (see FIG. 12). When the transfer
unit 6 is lifted to a prescribed level in accordance with
instructions of a user, the transfer unit-driving motor 70
operates to project the pawl 57 so as to make a posi-
tional determination of the transfer unit 6 in the vertical
direction. The pawl 57 has a tapered tip end. The pawl
57 can be fitted into the positional determination open-
ing 58 even when the transfer unit 6 locates in a position,
which is slightly different from the prescribed position.
[0042] 3 Description will be given below of the mech-
anism for moving the magnetic head 23 in the vertical
direction. The lower gear cam 79 is provided with a
groove 79b. A head-moving cam 87 has a cam-engag-
ing pin 87a that is inserted into the groove 79b. The ro-
tation of the lower cam gear 79 causes the cam-engag-
ing pin 87a to slide along the groove 79b. As a result,
the head-moving cam 87 swings around the swing sup-
port point 86b. A head-moving lever 24 (see FIG. 2)
comes into contact with the head-moving cam 87. Ac-
cordingly, the swing of the head-moving cam 87 causes
the magnetic head 23 to move in the vertical direction.
The drive of the transfer unit-driving motor 70 causes
the magnetic head 23 to approach the disc 60 during
the recording mode for the disc 60 and to withdraw from
the disc 60 during the reproduction mode.
[0043] 4 Description will be given below of the mech-
anism for warping the leaf spring 81, which is placed on
the upper surface of the disc 60. The lower gear cam 79
is provided with a periphery cam 88 having a specific
contour curve. A leaf spring-lever 89 is pressed on the
contour of the periphery cam 88 by means of a spring
90. The rotation of the lower gear cam 79 causes the

leaf spring-lever 89 to swing along the contour of the
periphery cam 88. The leaf spring 81 is provided on its
upper surface with a projection that comes into contact
with the leaf spring-lever 89. The swing of the leaf
spring-lever 89 causes the leaf spring 81 to warp down-
ward. The rotation of the transfer unit-driving motor 70
causes the leaf spring 81, which is placed on the upper
surface of the disc 60, to warp so as to press the disc
60 downward. The playback unit 5 is provided with a
tapered positional determination projection and a detent
projection. When the transfer unit 6 is moved downward
and the disc 60 is placed on a turntable of the playback
unit 5, there is made a positional determination to place
the cartridge of the disc 60, to which a downward resil-
ient force is applied by means of the leaf spring 81, in a
proper position. The playback unit 5 is provided with a
record prevention-protrusion switch for preventing infor-
mation from being recorded on the disc on which the
other information has already been recorded. The pro-
trusion switch automatically operates when a premas-
tered disc or a disc 60 in which a non-recordable mode
is maintained by means of a write inhibition device is
placed on the playback unit 5. The leaf spring 81 locates
in the vicinity of the protrusion switch in order to ensure
a proper operation of the protrusion switch.
[0044] The playback unit 5 to make record or repro-
duction of information is swingably mounted on the base
unit 1. The playback unit 5 comprises a playback base
15 having a rectangular shape, a spindle motor driving
system 4 for driving the disc to rotate, a pickup driving
system 16 on which an optical pickup 3 for reading in-
formation recorded on the disc 60 is mounted, and a
magnetic recording head system 19 for applying mag-
netic field modulation to the disc 60.
[0045] The spindle motor driving system 4 is a well-
known mechanism having a spindle-driving motor and
a turntable that is directly connected to the rotation shaft
of the spindle-driving motor.
[0046] The pickup driving system 16 is a well-known
mechanism that is composed of a guide shaft 17 se-
cured on the playback base 15, a pickup 3 guided by
the guide shaft so as to be linearly movable, and a driv-
ing mechanism 20 for reciprocating the pickup 3. A pick-
up-driving motor causes, in cooperation with such a
pickup driving system 16, the pickup 3 to move in the
diametrical direction of the disc 60.
[0047] The magnetic head system 19 is obtained by
providing a leaf spring 22 on a stay 21 projecting from
the pickup 3, and providing the magnetic head 23 on the
front end of the leaf spring 22. There is provided below
the magnetic head a head-moving lever 24 for warping
upward the leaf spring 22, so as to be swingable. The
head-moving lever 24 swings so that the magnetic head
23 comes into contact with the disc 60 during the record-
ing mode for the disc 60 and to withdraw from the disc
60 during the reproduction mode. The head-moving le-
ver 24 is swung by means of the above-described head-
moving cam 87.
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[0048] The playback unit 5 has on its opposite ends
swing support points 5b, 5c that are pivotably connected
to the base unit 1 and the transfer unit 6, respectively.
More specifically, the playback unit 5 is provided at its
front end with a swing support shaft 5b, which is sup-
ported by the bearing 1c of the base unit 1. As a result,
the playback unit 5 can swing relative to the base unit 1
around the swing support shaft 5b. The playback unit 5
is provided at its rear end with the bearing 5c, which
supports a swing support shaft 6a of the transfer unit 6.
As a result, the transfer unit 6 can swing relative to the
playback unit 5 around the swing support shaft 6a. The
playback unit 5 is provided on the opposite side surfaces
of its central portion with gears 8, which are rotatably
supported by shafts 8a so as to engage with the gear-
segment portions 7 of the base unit 1 and the transfer-
unit gears 25. The gears 8 also engage with synchroni-
zation gears 26 provided on the opposite side surfaces
of the playback unit 5. The synchronization gears 26 are
fixed to the opposite ends of a shaft so as to rotate in-
tegrally with each other. Accordingly, the pair of gears 8
also rotates in the same velocity.
[0049] FIG. 13 is a plan view illustrating the lower por-
tion of the playback unit. The playback unit has three
motors serving as the driving source. The first is a spin-
dle-driving motor 31 for rotating the above-mentioned
turntable 4, the second is a pickup driving motor 32 for
driving the above-mentioned pickup 3 and the third is a
playback unit-cam driving motor 30 for swinging a cam
33 provided on the playback unit. When the playback
unit-cam driving motor 30 is driven, the rotational veloc-
ity of it is reduced by a gear train 45 and the cam 33
having on the outer periphery the gear teeth rotates. The
change in the rotational direction of the playback unit-
cam driving motor 30 causes the cam 33 to be recipro-
cated between two positions that are indicated by solid
lines and two-dot chain lines in FIG. 13. The cam 33 as
the driver and three followers serve as kinematic pair.
More specifically, the swing of the cam 33 causes 1
the forward and rearward reciprocal linear movement of
the receiving unit 2 relative to the base unit 1, 2 the
reciprocal swing motion of the playback unit 5 relative
to the base unit 1 and 3 the movement of the wedge
portion 9 to project or withdraw relative to the playback
unit 5.
[0050] 1 First, description will be given below of the
mechanism for making the forward and rearward recip-
rocal linear movement of the receiving unit relative to
the base 1. The cam 33 is provided with a groove 34.
An ejection lever 35 having an L-shape is provided on
its end with a cam engaging pin 35a, which is inserted
into the above-mentioned groove 34. The swing of the
cam 33 causes the cam engaging pin 35a to slide along
the groove 34. Accordingly, the ejection lever 35 swings
around a swing support point 35c. The reciprocal swing
motion of the cam 33 causes the ejection lever 35 to be
reciprocated between two positions that are indicated
by solid lines and two-dot chain lines in FIG. 13. The

ejection lever is provided on the other end with a receiv-
ing unit-engaging pin 35b, which is inserted into a slotted
hole formed in the receiving unit 2. The swing motion of
the ejection lever 35 causes the receiving unit 2 to line-
arly move relative to the base unit 1. The receiving unit
2 is provided on its under surface with a pair of racks 36
extending in the horizontal direction (see FIG. 12). The
racks 36 engage with synchronization pinions 37 pivot-
ably supported on the playback unit 5. According to such
a structure, it is possible to maintain the balance of the
receiving unit 2 at the right and left-hand sides when the
receiving unit 2 moves forward or rearward.
[0051] 2 Then, description will be given below of the
mechanism for making the reciprocal swing motion of
the playback unit 5 relative to the base unit 1. The cam
33 has a stair portion 38 with three steps. The stair por-
tion is placed on a pin 39 projecting from the base unit
1 in a perpendicular direction to the cam 33 (see FIG
13). When the cam 33 swings, it runs on the pin 39 as
the sequential first to third steps (see FIG. 13). The play-
back unit 5 to which the cam 33 is mounted, swings per
se at the three stages. In order to ensure a prescribed
swing angle of the playback unit 5, it is necessary to
cause the cam 33 to stop when the pin 39 reaches the
landing of the stair portion 38. In view of this fact, there
are provided three switches 40 for detecting the swing
angle of the cam 33.
[0052] 3 Then; description will be given below of the
mechanism for moving the wedge portion 9 to project or
withdraw relative to the playback unit 5. The cam 33 is
provided on its middle portion with a groove 41, into
which a cam engaging pin 42a provided on the one end
of a link 42 is inserted. The reciprocal swing motion of
the cam 33 causes the link 42 to swing around the swing
support point 42c from the position indicated in the solid
lines to the position indicated in the two-dot chain lines
in FIG. 13. The wedge portion 9a is provided on the other
end of the link 42 so as to serve as revolute pair. The
swing of the link 42 causes the wedge portion 9a to
project or withdraw from the playback unit 5. A link 43
is provided also between the wedge portion 9a and the
wedge portion 9b to serve as revolute pair so that the
wedge portions 9a, 9b can project or withdraw in a bi-
laterally symmetrical manner. Each of the wedge por-
tions 9a, 9b has a tapered tip end that is fitted into a
fitting hole formed on the wedge-side wall 10 of the base
unit 1 and another fitting hole formed on the other
wedge-side wall 46 (see FIG. 1) of the transfer unit 6. In
case of no provision of a wedge portion 9, when the disc
changer is placed upside down, the playback unit 5 may
swing, with the result that an element between the trans-
fer unit 6 and the base unit 1 expands and contracts like
an accordion. Accordingly, the element between the
transfer unit 5 and the base unit 1 may be kept in an
expanded state when the disc changer is transported.
It is however possible to kept the playback unit 5 and
the transfer unit 6 in their appropriate positions relative
to the base unit 1 by providing the wedge portions 9a,
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9b that can project from the playback unit 5.
[0053] FIGS. 14(a) to 14(e) illustrate principle of me-
chanical operation of the changer. In the disc changer
of the present invention, the single motor, i.e., the play-
back unit-cam driving motor 30 performs an ejection op-
eration of sliding the receiving unit 2 forward or rearward
relative to the base unit 1 to eject simultaneously the
plurality of discs, for example, three discs as well as a
selection operation of moving the transfer unit 6 to the
prescribed position for the disc 60 in the vertical direc-
tion. First, the selection operation will be described. The
receiving unit 2 receives three discs 60. The transfer unit
6 moves vertically so as to keep a parallel state with the
base unit 1 in accordance with the position of the re-
ceived disc 60. The position of the transfer unit 6 in the
vertical direction can be adjusted by the stair portion 38
of the cam 33. The stair portion 38 has the three steps.
The swing angle of the playback unit 5 can be adjusted
at three steps by causing the cam to run on the pin 39
of the base unit 1. FIG. 14(a) illustrates an upper disc
selection mode in which the transfer unit 6 locates in a
position of the upper disc 60. FIG. 14(b) illustrates a mid-
dle disc selection mode in which the transfer unit 6 lo-
cates in a position of the middle disc 60. FIG. 14(c) il-
lustrates a lower disc selection mode in which the trans-
fer unit 6 locates in a position of the lower disc 60. FIG.
14(d) illustrates a play mode in which the transfer unit 6
locates in the lower most position. In such a play mode,
reproduction process of information of the disc 60 is car-
ried out. The cam 33 appears to slide on the playback
unit 5 in FIGS. 14(a) to 14(d). The swing motion of the
cam 33 is practically carried out as described above.
[0054] The gear 8, which engages with the transfer
unit-gear 25 of the transfer unit 6, supports the one end
of the transfer unit 6 and the bearing 5c of the playback
unit 5 supports the other end (i.e., the rotation shaft 6a)
of the transfer unit 6. The downward movement of the
transfer unit 6 is provided by operating the stair portion
38 of the cam 33 to turn the playback unit 5 in the clock-
wise direction. The turn of the playback unit 5 in the
clockwise direction causes the gear 8, which engages
with the base unit-gear 7, to move downward while turn-
ing in the clockwise direction. The gear 8 also engages
with the transfer unit-gear 25 and the turn of the gear 8
in the clockwise direction causes the transfer unit-gear
25 to move downward. As a result, the transfer unit-gear
25 moves by a distance, which is about twice as much
as the moving distance of the rotation shaft 8a of the
gear 8.
[0055] In the disc changer of the present invention,
the ratio of the distance "l" from the swing support point
5b of the playback unit 5, which locates in the base unit
side, to the rotation shaft 8a of the gear 8 relative to the
distance "L" from the swing support point 5b locating in
the base unit side to the swing support point 6a locating
in the transfer unit side (i.e., l/L) is determined as about
"1:2". As a result, the swing support point 6a of the trans-
fer unit 6 can move downward by a distance which is

about twice as much as the moving distance of the ro-
tation shaft 8a. More specifically, the transfer unit-gear
25 and the swing support point 6a of the transfer unit 6
can move downward by the same distance so that the
transfer unit 6 can move linearly, maintaining a parallel
posture with the base unit 1. Under the function of the
synchronization gear, the pair of gears 8 provides the
same movement so as not to make different movement
from each other. Consequently, the four corners of the
transfer unit 6 can move downward by the same dis-
tance.
[0056] An ejection operation will be described. When
the transfer unit is kept in a descent state and the play-
back cam driving motor 30 is driven to turn the cam 33,
there occurs over-stroke of the cam 33 to turn the ejec-
tion lever 35. The turn of the ejection lever 35 causes
the receiving unit 2 to slide so as to carry out an ejection
operation.
[0057] Finally, the entire operation of the disc changer
will be described. The operations 1 to 6 after the in-
sertion of disc 60 before the reproduction of information
recorded on the disc will be described in time sequence.
[0058] 1 With respect to the ejection operation, the
playback cam driving motor 30 of the playback unit 5 is
driven and the receiving unit 2 is moved forward relative
to the base unit 1. The receiving unit 2 comes into con-
tact with a front cover pivoted on an audio equipment to
open the front cover, along with the movement of the
receiving unit 2. In this state, a plurality of discs 60 are
received by an insertion operation of a user. The posi-
tional restriction lever 61 that is provided on the receiv-
ing unit restricts an insertion distance of the disc 60.
When the disc 60 is received in a prescribed position,
the supporting member is fitted into the hole of the shut-
ter so as to support the disc 60. Then, the receipt com-
pletion lamp lights up.
[0059] 2 After the disc is inserted, the playback unit-
cam driving motor 30 of the playback unit 5 operates in
the reverse direction to move the receiving unit 2 rear-
ward relative to the base unit 1. The front cover of the
audio equipment closes along with the rearward move-
ment of the receiving unit 2.
[0060] 3 With respect to the selection operation, the
playback unit 5 swings in accordance with the user's in-
structions of selection of a certain disc 60 and the trans-
fer unit 6 moves upward to the position of the disc 60 to
be transferred. The positional restriction lever 61 for re-
stricting the insertion distance of the disc 60 swings
along with the upward movement of the transfer unit 6
so that the disc 60 can be transferred from the receiving
unit 2 to the transfer unit 6.
[0061] 4 With respect to the disc-loading operation,
the drive of the transfer unit-driving motor 70 of the
transfer unit 6 causes the pawl 57 to project from the
transfer unit 6 so as to come into the positional determi-
nation opening 58 of the receiving unit 2. The further
drive of the transfer unit-driving motor 70 causes the
transfer lever 53 to engage with the fitting hole 60a of

15 16



EP 1 074 987 B1

10

5

10

15

20

25

30

35

40

45

50

55

the disc 60, resulting in the withdrawal of the disc 60
together with the transfer lever 53. The shutter engaging
plate provided on the transfer unit 6 engages with the
shutter during the withdrawal operation of the disc 60,
to open the shutter. When the withdrawal of the disc 60
is completed, the pawl 57 projecting from the transfer
unit 6 withdraws from it. The leaf spring presses the disc
60 downward. When the record on the disc 60 is carried
out, the further drive of the transfer unit driving motor 70
causes the magnetic head 23 to be pressed down.
When only the reproduction of information recorded on
the disc 60 is carried out, the magnetic head 23 is kept
in the withdrawal state without driving the transfer unit
driving motor 70.
[0062] 5 The drive of the playback unit-cam driving
motor 30 causes the transfer unit to move down. The
disc 60 is placed on the turntable 4 of the playback unit
5. The further drive of the playback unit-cam driving mo-
tor 30 after completion of the decent operation of the
transfer unit 6 causes the wedge portion 9 to project
from the playback unit 5 so that the playback unit 5 and
the transfer unit 6 is secured to the base unit 1.
[0063] 6 Then, the turntable 4 of the playback unit 5
turns and the pickup 3 moves in the diametrical direction
of the disc 60 to carry out the reproduction of information
recorded on the disc 60.
[0064] Now, description will be given below of an op-
eration of discharging the disc 60 after the completion
of reproduction of information.
[0065] 1 The drive of the playback unit-cam driving
motor 30 causes the wedge portion 9 to withdraw after
the completion of the reproduction of information. The
further drive of the playback unit-cam driving motor 30
causes the transfer unit 6 to move upward to the original
position in which the disc 60 has been received.
[0066] 2 With respect to the disc-unloading opera-
tion, the transfer unit driving motor 70 is driven after the
completion of the moving operation of the transfer unit
6 to a prescribed position, with the result that the pres-
sure of the leaf spring to the disc 60 is released. The
further drive of the transfer unit driving motor 70 causes
the pawl 57 to project from the transfer unit 6 so that the
transfer unit 6 engages with the receiving unit 2. The
further drive of the transfer unit driving motor 70 causes
the disc 60 to move forward together with the transfer
lever 53 so as to return the disc 60 to the receiving unit
2. The supporting member engages with the hole of the
shutter of the cartridge during the returning operation of
the disc 60 to the receiving unit 2, to close the shutter.
The further drive of the transfer unit driving motor 70
causes the pawl 57 to withdraw from the transfer unit 6.
[0067] 3 The drive of the playback unit-cam driving
motor 30 causes the transfer unit 6 to move down. The
further drive of the playback unit-cam driving motor 30
causes the wedge portion 9 to project from the playback
unit 5 so that the transfer unit 6 and the playback unit 5
are secured to the base unit 1.
[0068] 4 The further drive of the playback unit-cam

driving motor 30 causes the ejection lever 35 to press
the receiving unit 2 forward so as to carry out the election
operation.
[0069] The embodiment of the present invention is de-
scribed as the apparatus for transferring the disc. The
present invention is not limited only to the disc transfer
apparatus, but may be applied to any other transfer ap-
paratus for an information recording medium so long as
the information recording medium is transferred with the
use of the rack and pinion mechanism.
[0070] According to the present invention as de-
scribed in detail, the apparatus comprises the features
of claim 1. The use of the rack and pinion mechanism
in the information recording medium transfer apparatus
makes it possible to avoid the existence of useless
space above the disc, thus reducing the height of the
apparatus. The curved portion of the guide device for
guiding the flexible rack makes it possible to curve the
flexible rack in the running passage of the flexible rack,
thus permitting to improve degree of freedom and re-
duce the depth of the apparatus.

Claims

1. An apparatus for transferring an information record-
ing medium, comprising:

a rack (73) having flexibility;
a pinion (72) for driving said rack (73); and
a guide device (75) for guiding said rack (73) in
movement thereof, said guide device (75) hav-
ing a curved portion (75a) for receiving said
rack (73),

characterized in that it comprises a transfer
lever (53) adapted to engage with said information
recording medium (60), said rack (73) is adapted to
move said transfer lever (53) in order to transfer
said information recording medium (60) from an un-
loaded position to a loaded position and vice versa.

2. The apparatus as claimed in claim 1, wherein said
pinion (72) is located along said curved portion
(75a) of said device (75).

3. The apparatus as claimed in claim 2, wherein said
rack (73) has a tooth shape having a smaller profile
than a normal profile, which is adapted to said pin-
ion (72).

4. The apparatus as claimed in claim 3, wherein said
rack (73) has engagement portions with said pinion
(72), each of said engagement portions having a tri-
angular shape in a plan.

5. The apparatus as claimed in claim 4, wherein said
guide device (75) comprises a guide groove, into
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which said rack (73) is fitted, at least part of said
rack (73), which is received in said guide groove,
having a tooth profile that is formed into a block-
shape so as to be guided smoothly in said guide
groove.

6. The apparatus as claimed in claim 5, wherein said
guide groove has a larger-width portion, which is
larger than a height of said rack (73), and a smaller-
width portion, which is smaller than said larger-
width portion so as to ensure a proper engagement
of said rack (73) with said pinion (72).

7. The apparatus as claimed in any one of claims 1 to
6, wherein said rack (73) is located for movement
in a direction away from a head of a player for said
information recording medium (60).

8. The apparatus as claimed in any one of claims 1 to
7, wherein said information recording medium (60)
comprises a disc.

Patentansprüche

1. Vorrichtung zum Transportieren eines Informati-
ons-Aufzeichnungsmediums, aufweisend:

eine Flexibilität aufweisende Zahnstange (73),
ein Ritzel (72) zum Antreiben der Zahnstange
(73), und
eine Führungseinrichtung (75) zum Führen der
Zahnstange (73) bei einer Bewegung dieser,
wobei die Führungseinrichtung (75) zum Auf-
nehmen der Zahnstange (73) einen gekrümm-
ten Abschnitt (75a) aufweist,

dadurch gekennzeichnet, dass sie einen
Transporthebel (53) aufweist, der zum in Eingriff
bringen mit dem Informations-Aufzeichnungsmedi-
um (60) angepasst ist, wobei die Zahnstange (73)
zum Bewegen des Transporthebels (53) angepasst
ist, um das Informations-Aufzeichnungsmedium
(60) von einer Entladen-Position zu einer Geladen-
Position und umgekehrt zu transportieren.

2. Vorrichtung gemäß Anspruch 1, wobei das Ritzel
(72) entlang des gekrümmten Abschnitts (75a) der
Einrichtung (75) angeordnet ist.

3. Vorrichtung gemäß Anspruch 2, wobei die Zahn-
stange (73) eine ein schmaleres Profil als ein Nor-
malprofil aufweisende Zahnform aufweist, welche
an das Ritzel (72) angepasst ist.

4. Vorrichtung gemäß Anspruch 3, wobei die Zahn-
stange (73) Eingriffsabschnitte mit dem Ritzel (72)
aufweist, und wobei jeder der Eingriffsabschnitte in

einer Ebene eine Dreiecksform aufweist.

5. Vorrichtung gemäß Anspruch 4, wobei die Füh-
rungseinrichtung (75) eine Führungsnut aufweist, in
welche die Zahnstange (73) eingepasst ist, wobei
zumindest ein Teil der Zahnstange (73), welcher in
der Führungsnut aufgenommen ist, ein Zahnprofil
aufweist, das in einer Blockform ausgebildet ist, so
dass es in der Führungsnut gleichmäßig geführt ist.

6. Vorrichtung gemäß Anspruch 5, wobei die Füh-
rungsnut einen Abschnitt größerer Weite, welcher
weiter als eine Höhe der Zahnstange (73) ist, und
einen Abschnitt kleinerer Weite aufweist, welcher
schmaler als der Abschnitt größerer Weite ist, um
einen korrekten Eingriff der Zahnstange (73) mit
dem Ritzel (72) zu gewährleisten.

7. Vorrichtung gemäß einem der Ansprüche 1 bis 6,
wobei die Zahnstange (73) zur Bewegung in eine
Richtung weg von einem Kopf eines Wiedergabe-
gerätes für das Informations-Aufzeichnungsmedi-
um (60) angeordnet ist.

8. Vorrichtung gemäß einem der Ansprüche 1 bis 7,
wobei das Informations-Aufzeichnungsmedium
(60) eine Scheibe aufweist.

Revendications

1. Appareil de transfert d'un support d'enregistrement
d'informations, comprenant :

une crémaillère (73) présentant une certaine
flexibilité ;
un pignon (72) destiné à guider ladite crémaillè-
re (73) ; et
un dispositif de guidage (75) destiné à guider
ladite crémaillère (73) dans son déplacement,
ledit dispositif de guidage (75) présentant une
portion incurvée (75a) destinée à recevoir ladi-
te crémaillère (73),

caractérisé en ce qu'il comprend un levier de
transfert (53) adapté peut s'engager avec ledit sup-
port d'enregistrement d'informations (60), ladite
crémaillère (73) étant adaptée pour déplacer ledit
levier de transfert (53) afin de transférer ledit sup-
port d'enregistrement d'informations (60) d'une po-
sition non chargée vers une position chargée et in-
versement.

2. Appareil selon la revendication 1, dans lequel ledit
pignon (72) est placé le long de ladite portion incur-
vée (75a) dudit appareil (75).

3. Appareil selon la revendication 2, dans lequel ladite
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crémaillère (73) a une forme dentée dont le profil
est plus petit qu'un profil normal, qui est adapté
audit pignon (72).

4. Appareil selon la revendication 3, dans lequel ladite
crémaillère (73) comporte des portions d'engage-
ment avec ledit pignon (72), chacune desdites por-
tions d'engagement ayant une forme triangulaire
dans une vue en plan.

5. Appareil selon la revendication 4, dans lequel ledit
appareil de guidage (75) comprend une gorge de
guidage, dans laquelle est montée ladite crémaillè-
re (73), au moins une partie de ladite crémaillère
(73), qui est reçue dans ladite gorge de guidage,
présentant un profil denté qui est conformé en bloc
de manière être guidé sans à-coups dans ladite gor-
ge de guidage.

6. Appareil selon la revendication 5, dans lequel ladite
gorge de guidage comporte une portion de plus
grande largeur, qui est plus large qu'une hauteur de
ladite crémaillère (73), et une portion de plus petite
largeur, qui est plus petite que ladite portion de plus
grande largeur de manière à garantir un engage-
ment correct de ladite crémaillère (73) avec ledit pi-
gnon (72).

7. Appareil selon l'une quelconque des revendications
1 à 6, dans lequel ladite crémaillère (73) est placée
de manière à se déplacer dans une direction s'écar-
tant d'une tête d'un lecteur dudit support d'enregis-
trement d'informations (60).

8. Appareil selon l'une quelconque des revendications
1 à 7, dans lequel ledit support d'enregistrement
d'informations (60) comprend un disque.
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