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(57) A pickup feeding apparatus 1s comprised of a first rack provided on a pickup supporting member supported so as
to become movable along a guide shaft, a second rack provided slhidably relative to the first rack, a drive force
transmitting gear for transmitting a driving force of a driving source to the first and second racks, a spring member for
spring-biasing one of the first and second racks to the other along the guide shaft of the first and second racks 1n such
a direction that gear teeth of a gear of the drive force transmitting means which are meshed with the first and second
racks are gripped. A disc player 1s also disclosed, in which a disc drive motor and a pickup feeding motor are provided
on the same chassis and the disc drive motor 1s located on the chassis at the position above the pickup moving locus
fed by the pickup feeding device.
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ABSTRACT OF THE DISCLOSURE

A pickup feeding apparatus is comprised of a first rack
provided on a pickup supporting member supported so as to become
movable along a guide shaft, a second rack provided slidably
relative to the first rack, a drive force transmitting gear for
transmitting a driving force of a driving source to the first and
second racks, a spring member for spring-biasing one of the first
and second racks to the other along the guide shaft of the first
and second racks in such a direction that gear teeth of a gear of
the drive force transmitting means which are meshed with the
first and second racks are gripped. A disc player is also
disclosed, in which a disc drive motor and a pickup feeding motor
are provided on the same chassis and the disc drive motor fs

located on the chassis at the position above the pickup moving

locus fed by the pickup feeding device.
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention generally relates to a disc player

and, more particularly, to a pickup feeding apparatus for feeding

an optical pickup head.

Description of the Prior Art

Recently, a portable small disc plaver has been widely used
as a disc playexr, particularly, a compact disc player. A pickup
feeding mechanism portion of such conventional portable small
disc player is arranged as shown in a plan view forming Fig. 1.

Referring to Fig. 1, a pickup head 41 is provided to read
out a recorded signal from a disc (not shown), and this pickup
head 41 is supported to a guide shaft 42 secured to a mechanical
chassis (not shown) so as to move along the guide shaft 42 in the
radius direction of the disc as shown by an arrow A in Fig. 1.

The pickup head 41 is provided with a rack 43 at its side
opposite to the guide shaft 42. The rack 43 is meshed with an
operation gear 44 that 1s rotated by a pickup moving motor (not
shown). When the operation gear 44 is rotated by the motor, a
rotational force of the operation gear 44 is transmitted to the

rack 43 to thereby feed the pickup head 41.
In the thus arranged pickup feeding apparatus, if a backlash
(play between teeth) lies between the rack 43 and the operation

gear 44, a sufficient pickup servo characteristic cannot be

obtained. Therefore, the rack 43 is constructed as a so-~-called
double rack structure in order to prevent the vibration from
being caused due to the backlash. This double rack structure
wlll be explained below with reference to Fig. 2.

As shown in Fig. 2, the rack 43 is composed of a first rack

43a secured to the pickup head 41 and a second rack 43b slidable
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relative to the first rack 43a in the direction parallel to the
pickup head moving direction. The second rack 43b is spring-
biased in one direction by a spring member (compression coil
spring) 45 so that teeth of the operation gear 44 are caught by
the teeth of the two racks 43a and 43b, thereby removing the
backlash.

As described above, in the pickup feeding apparatus of the
standard disc player, the rack must be constructed as the double
rack structure in order to remove backlash occurring between the

rack and the operation gear, and the spring member must be

provided in order to spring-bias one rack, which requires a
spacing of this spring member. This hinders the pickup feeding
apparatus from being miniaturized.

Incidentally, a drive mechanism of a disc player is
generally comprised of a disc drive mechanism for rotating a disc

and a pickup feeding mechanism for feeding a pickup device which

reads out a signal from the disc.

These disc drive mechanism and pickup feeding mechanism
include motors and drive circuits for controlling these motors,
respectively.

Considering the arrangement in which the motors and the
drive cilrcuits are provided in the disc player, the motors and
the drive circuits are independently mounted on the disc player.
To be more concrete, the motor finished as one motor unit is
attached to the mechanical chassis and the driving circuit for
this motor is mounted on a circuit board which is attached to the
mechanical chassis at its portion different from that of the
motor.

As earlier stated, the portable thin-~type disc player

becomes very popular recently and it is requested that the disc
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player is made compact in size and is reduced in thickness much

more. However, since the motor and the circuit board are
independently provided in the conventional disc player as
described above, unavoidably the disc playexr cannot be
miniaturized in size and reduced in thickness as 1s expected.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an improved pickup feeding apparatus in which the
aforenoted shortcomings and disadvantages encountered with the
prior art can be eliminated.

More specifically, it is an object of the present invention
to provide a pickup feeding apparatus in which a space can be
saved.

It is another object of the present invention to provide a
pickup feeding apparatus in which mechanisms can be miniaturized
mnore.

It is still anotherxr object of the present invention to
provide a pickup feeding apparatus in which a freedom can be
increased from a design standpoint.

It is a further object of the present invention to provide
an improved disc player which can remove the above-mentioned
shortcomings and disadvantages of the prior art.

It is yet a further object of the present invention to
provide a disc player in which spaces for locating motors and
circuit boards can be saved considerably.

It is still a further object of the present invention to
provide a disc player which can be miniaturized more and which
can be reduced in thickness more.

According to a first aspect of the present invention, a

pickup feeding apparatus 1s comprised of a first rack provided in
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a pickup supporting member supported so as to become movable
along a guide shaft, a second rack provided slidably relative to
the first rack, a drive force transmitting gear for transmitting
a driving force of a driving source to the first and second
racks, a spring member for spring-biasing one of the first and
second racks to the other along the guide shaft of the first and
second racks so that gear teeth of the drive force transmitting
means are caught by teeth of the first and second racks.

In accordance with a second aspect of the present invention,
a disc player is also disclosed, in which a disc drive motor and
a pickup feeding motor are provided on cilrcuit boards secured to
a chassis and one of a coil and a magnet of each of the motors 1is
mounted on the circuit board.

The above, and other objects, features and advantages ot the
present invention will become apparent from the following
detailed description of illustrative embodiments to be taken in
conjunction with the accompanying drawings, in which like

reference numerals are used to identify the same or similar parts

in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view 1llustrating an example of a

conventional pickup feeding device;

Fig. 2 is a schematic diagram showing a double rack
structure of the conventional pickup feeding device;
Fig. 3 is a fragmentary perspective view lllustrating a mailn

portion of an embodiment of a pickup feeding device according to

the present invention in an exploded fashion;
Fig. 4 1s a plan view of Fig. 3;
Fig. 5 is a perspective view of a disc drive mechanism of a

disc player to which the present invention is applied;
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Fig. 6 is an exploded perspective view of Fig. 5.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will now be described in detail with
reference to Figs. 3 to 6.

As shown in Figs. 5 and 6, there is provided a disc drive
mechanism 1 of a portable disc player and of which mechanism
parts are mounted on a mechanical chassis 2. A plurality of
supporting apertures 3 are bored through the mechanical chassis
2, and the mechanical chassis 2 is supported at its supporting
apertures 3 to an outer casing of the disc player by means of a
spring member (not shown) in a floating condition.

A disc drive mechanism and a pickup feeding mechanism are
arranged on the mechanical chassis 2, and the disc drive
mechanism and the pickup feeding mechanism will be described more
fully below. The disc drive mechanism is constructed as follows.

Referring to Figs. 5 and 6, a turntable 4 is provided to
hold thereon a disc (not shown), and this turntable 4 is

rotatably supported to a bearing portion 6 implanted on the

mechanical chassis 2 by means of a shaft 5 protruded from the
central portion of the turntable 4. In the turntable 4, a
plurality of supporting ball members 7 are resiliently protruded
from the circumferential surface area of a central convex portion
4a of the turntable 4 which is engaged with the central aperture
of the disc so that, when the central aperture of the disc is
engaged into the central convex portion 4a of the turntable 4
against resilient force of the supporting ball members 7, the
disc can be simply and reliably supported on the turntable 4.

As shown in Figs. 5 and 6, a motor 8 is provided to rotate
the turntable 4, and this motor B is directly constructed on a

circuit board 9 on which a motor driving circuit for the motor 8
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is formed. More specifically, the circuit board 9 on which motor
driving circuit assembly parts are mounted is secured to the
mechanical chassis 2 by a screw 10, and a stator coil 8a of the
motor 8 is secured to the circuit board 9, while a rotor magnet
8b is secured to the lower surface of the turntable 4 in an

opposing relation to the stator coil Ba.

As shown in Fig. 6, the circuit board 9 has formed
therethrough an escape aperture 11 into which the bearing portion
6 is inserted, whereby the circuit board 9 can be located under
the turntable 4 without disturbing the bearing portion 6, thus

the space being saved.

On the other hand, the pickup feeding mechanism is arranged
as follows.

As shown in Figs. 3 to 5, a pickup device 12 has an
cbjective lens 12a provided on an upper surface thereof, and a
signal recorded on the disc is read out by laser beams emitted
through the objective lens 1l2a.

The pickup device 12 is supported by a guide shaft 13
secured to the mechanical chassis 2 so that the pickup device 12
can be moved along the guide shaft 13 in the radial direction ot
the disc.

The pickup device 12 is moved by a motor 14. As shown 1in
Figs. 5 and 6, a gear 15 is attached to the motor 14 and this
gear 15 is meshed with an operation gear 19 through a plurality
of reduction gears 16, 17 and 18. These reduction gears 16, 17
and 18 and the operation gear 19 are pivotally supported by
shafts 16a, l7a, 18a and 19%a implanted on the mechanical chassis
2, respectively, as shown in Fig. 6.

As shown in Figs. 3 to 5, a rack 20 is provided on the

pickup device 12 side, and this rack 20 is meshed with the
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operation gear 19, whereby the rotational force of the motor 14
is transmitted to the rack 20 through the reduction gears 16, 17,
18 and the operation gear 19, thus the pickup device 12 being
moved.

Similarly to the above-mentioned disc drive motor 8, the
motor 14 as the driving source of the pickup device 12 1s
directly constructed on a circuit board 21 on which its drive
circuit is formed. More specifically, as shown in Fig. 6, the
circuit board 21 on which pickup feeding circuit assembly parts
are mounted is secured to the mechanical chassis 2 by means of
SCTEeWS 22, and a stator coil l4a of the motor 14 is secured on
this circuit board 21, while a rotor magnet 14b is rotatably
supported to a bearing portion 23 implanted on the mechanical
chassis 2 by a shaft 14bl protruded from the central portion of
the rotor magnet 14b in an opposing relation to the stator coil
l4a. The gear 15 which is meshed with the reduction gear 16 1is
integrally secured to the central portion of the upper surface of
the rotor magnet 14Db.

The circuit board 21 has formed therethrough escape
apertures 24 and 25 into which the shafts l6a to 1%a and the
bearing portion 23 are inserted, respectively, whereby the
circuit board 21 can be located on the mechanical chassis 2
without disturbing the shafts 16a to 19a and the bearing portion

23, thus the space being saved.
While in this embodiment coils of the motors are secured to

the circuit boards, reverse arrangements are also possible. That
is, the magnets are secured to the circuit boards.

As described above, according to the disc player of this
embodiment, since the disc drive motor 8 and the pickup feed

motor 14 are directly arranged on the circuilt boards 9 and 21
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which are secured to the mechanical chassis 2, the spacing in
which the motors 8 and 14 and so on are located can be
considerably saved and the disc player can be made small in size

and reduced in thickness remarkably.

The construction of the rack 20 in the pickup feeding

mechanism portion will be explained.

As shown in Fig. 3, the rack 20 is composed of a first rack
20a secured to the pickup device 12 by means of screws 26 and a

second rack 20b slidable relative to the first rack 20a in the
direction parallel to the pickup feeding direction. That is, the
rack 20 is constructed as a so-called double rack.

The first rack 20a has formed therethrough an insertion
through-hole 27 into which the guide shaft 13 is inserted. 1In
other words, according to the arrangement of this embodiment, the
pickup device 12 is supported to the guide shaft 13 by means of
the first rack 20a.

The second rack 20b is spring-biased to the first rack 20a
by a compression coil spring 28 in one direction parallel to the
pickup feeding direction, thereby preventing the rack 20 and the
operation gear 19 from being vibrated due to backlash
therebetween.

The compression coil spring 28 for removing the backlash 1is
provided on the first rack 20a at its position through which the
guide shaft 13 is inserted. More precisely, according to this
embodiment, an accommodating concave portion 29 is formed on the
first rack 20a by cutting away the intermediate poxtion of the
insertion aperture 27. The compression coil spring 28 1S
inserted into this accommodating concave portion 29 and the guide

shaft 13 is inserted into the compression coil spring 28 as shown

in Fig. 4.
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As shown in Fig. 4, the compression coil spring 28 acts in
the expanding direction between an engaging member 30 protruded
on the second rack 20b and one end face of the accommodating
concave portion 29 to thereby spring-bias the second rack 20b in
one direction (in the left of Fig. 4) parallel to the guide shaft
13. Consequently, the teeth of the operation gear 19 are
caught by the teeth of the two racks 20a and 20b, thereby removing
the backlash.

As described above, according to this embodiment, since the
pickup device 12 is supported by the guide shaft 13 by means of
the rack 20 and the compression coil spring 28 for removing
backlash is provided within the rack 20 at its position in which
the guide shaft 13 is inserted into the compression coil spring
28, the space can be utilized effectively and as a result, the
pickup feeding device can be miniaturized more.

As set out above, according to the pickup feeding device of
the present invention, since the spring member for removing the
backlash is provided within the rack at its position in which the
guide shaft is inserted into the spring member, the space
occupied by the spring member can be substantially removed and
the space can be saved as compared with the prior art
accordingly. There is then the advantage that the pickup feeding
device can be minliaturized more.

Further, in the pickup feeding apparatus of this embodiment,
since the spring member is inserted by the guide shaft, the
spring member can be prevented from being disengaged from the
rack without a complicated spring supporting mechanism. In
actual practice, there can be achieved various effects, such as

the miniaturized mechanism, increased freedom in designing and SO

On.
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Furthermore, according to the disc player of the present
invention, since the disc drive motor and the pickup feed motor
are respectively provided on the circuit boards secured to the
chassis, the space within the disc player can be saved
considerably so that the entirety of the disc player can be
miniaturized as compared with the conventional disc playexr.

Furthermore, since each of the motors is arranged such that
either of the coil and magnet is secured to the circuit board,
the disc player of the present invention can be reduced in
thickness as compared with the conventional disc player in which
the motor finished as the motor unit is secured to the mechanical
chassis.

In addition, since the motors and the circuit boards are
integrally formed, the assembly process can be reduced and hence
the disc player of the present invention can be manufactured at
low cost. Also, a freedom in designing can be increased.

Having described preferred embodiments of the present
invention with reference to the accompanying drawings, 1t 1is to
be understood that the invention is not limited to those precise
embodiments of the invention and that various changes and
modifications thereof could be effected by one skilled in the art
without departing from the spirit or scope of the novel concepts

of the invention as defined in the appended claims.
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THE EMBODIMENT OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A pickup feeding apparatus comprising:

(a) a first rack provided on a pickup supporting member supported so as to
become movable along a guide shaft;

(b) a second rack provided slidably relative to said first rack;

(c) drive force transmitting means for transmitting a driving force of a driving
source to said first and second racks; and

(d) spring-biasing means accommodated within one of said first and second
racks adjacent said guide shaft, said guide shaft being inserted in an opening in said
one of said first and second racks for spring-biasing said one of said first and
second racks to the other of said first and second racks in such a direction that gear
teeth of a gear of said drive force transmitting means, which 1s meshed with said

first and second racks, are gripped.

2. The pickup feeding apparatus according to claim 1, in which said guide shaft

is inserted in said spring-biasing means.

3. The pickup feeding apparatus according to claim 2, in which said first rack
has formed therethrough an accommodating concave portion 1n which said
spring-biasing means 1s accommodated and wherein said opening in one of said first
and second racks 1s an insertion through-hole for said guide shaft is bored through

sald first rack so as to communicate with said accommodating concave portion.

4. The pickup feeding apparatus according to claim 3, in which said second
rack has formed a protruded portion which is located within said accommodating
concave portion of said first rack when said second rack is located on said first rack

and said spring-biasing means is located between said protruded portion and one

end face of said accommodating concave portion.

gt
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5. The pickup feeding apparatus according to claim 1, in which said

spring-biasing means is a compression coil spring.

6. A disc player comprising:

(1) first rack provided on a pickup supporting member supported so as to
become movable along a guide shatft;

(2) a second rack provided slidably relative to said first rack;

(3) drive force transmitting means for transmitting a driving tforce of a driving
source to said first and second racks; and

4) spring-biasing means accommodated within one of said first and second
racks adjacent said guide shaft, said guide shaft being inserted through an opening
in said one of said first and second racks for spring-biasing said one of said first and
second racks to the other of said first and second racks in such a direction that gear
teeth of a gear of said drive force transmitting means, which 1s meshed with said

first and second racks, are gripped.

7. A pickup feeding apparatus comprising:
(a) a first rack provided on a pickup supporting member supported so as to
become movable along a guide shaft;
(b) a second rack provided slidably relative to said first rack;
(¢) drive force transmitting means for transmitting a driving force of a driving
source to said first and second racks;
(d) spring-biasing means inserted with said guide shaft for spring-biasing one of
sald first and second racks to the other along said guide shaft of said first and
second racks in such a direction that gear teeth of a gear of said drive force
transmitting means, which 1s meshed with said first and second racks, are gripped;
and

said first rack has formed therethrough an accommodating concave portion
in which said spring-biasing means 1s accommodated and an insertion through-hole
for said guide shaft is bored through said first rack so as to communicate with said

accommodating concave portion.

12
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8. The pickup feeding apparatus according to claim 7, in which said second
rack has formed a protruded portion which is located within said accommodating
concave portion when said second rack is located on said first rack and said
spring-biasing means 1s located between said protruded portion and one end face of

saild accommodating concave portion.

9. The pickup feeding apparatus according to claim 7, in which said

spring-biasing means 1S a compression coil spring.

13
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