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Furthermore, in the prior-art chucking mecha- nism of the optical disc
player, since the movable The present invention relates generally to
optical  chassis is supported on the stationary chassis so that disc
players and, more particularly, is directed to a  it can rotate with an
inclination, the supporting point disc loading apparatus for use in an
optical disc player   5   of the movable chassis must be placed at a
position and in which the skew of an optical disc will be detect-  very
distant from the chucking portion, which makes ed and an optical pickup
head controlled by a tilt ad-  thewhole of the mechanism large in size.
Forthis rea- justing mechanism on the basis of the detected output  son, it
is very difficult to keep a space large enough so that an optical axis of
the optical pickup head be-  to provide therein other mechanism parts and
circuit comes perpendicular to the record surface of the opt-  io  boards.
ical disc.                                           EP-A1-261384 discloses
one of our earlier pro- Japanese Utility Model Laid-Open Gazette No.
posals for a disc loading arrangement on which the 63-55240 describes a
disc loading and chucking    pre-characterizing portion of claim 1 is based
and in mechanism which is applied to most of the existing  which a single
motor is used forthe loading, chucking optical disc players. According to
this previously-pro- 15  and pickup-control. This is done via a mechanism
posed disc loading and chucking mechanism, a disc  which includes a rotable
gear wheel provided with tray on which an optical disc is held is
horizontally  teeth for operating the extension and retraction of the
withdrawn to the disc reproducing position and then,  disc tray and two cam
grooves one for the chucking a movable chassis on which a disc table is
supported  mechanism and one for the skew control. is elevated, whereby the
optical disc is chucked to the   20  EP-A3-185140 and US-A-4701901 disclose
disc disc table.                                       loading mechanisms
in which the extension/retrac- Incidentally, various kinds of optical discs
are  tion mechanism for the disc tray and the chucking now available on the
market, for example, optical vid-  mechanism are linked for single drive.
In US-A- eo disc (i.e., optical video disc (VD)), VD single (opt-  4701901
the drive is also used to track the pick-up ical video disc of small
diameter), compact disc (CD),  25  across the disc. CD single (compact disc
of small diameter) and the   It is an object of the present invention to
provide like. The optical video disc (VD), in particular, is large  an
improved optical disc player. in diameter and weighs much so that, when
this opt-  According to the present invention, there is pro- ical video
disc is chucked on the disc table, the outer  vided an optical disc player
comprising: peripheral portion thereof is unavoidably skewed  30   disc
carrying means movable between an ex- downward by a very small amount due
to its own    tended, disc loading position, outside the player body
weight. To solve this problem, It has been proposed  and a retracted
position in the player body, drive that the optical disc player is provided
with a so-called  means for moving the disc carrying means between tilt
adjusting mechanism bywhich an optical axis of an  the two positions,
elevating means for moving a load- optical pickup head is properly inclined
In accordance  35  ed disc to a playing position and a pickup supporting
with the skewed amount of the optical disc so that the  portion carrying an
optical pickup head, wherein: optical axis of the optical pickup head
becomes per-   the drive means are provided with a rotation pendicular to a
record surface of the optical disc (see  operation member having a drive
cam groove and for Japanese Patent Laid-Open Gazette No. 63-         moving
the disc carrying means between said ex- 261542).
40  tended position and said retracted position; In the prior-art optical
disc player having the opt-  the elevating means are engaged with said ical
pickup head tit adjusting mechanism, the disc  cam groove of the rotation
operation member for mov- loading and the disc chucking are performed by
driv-  ing a player portion in the up and down direction rel- ing one
motor, and the tilt adjustment of the optical  ative to the plane of a
loaded disc; pickup head is performed by driving another motor.   45  the
pickup supporting portion is supported on Further, in the chucking
mechanism of the prior-  said player portion so as to be skewable relative
to the art optical disc player, a movable chassis on which the  surface of
a loaded disc, characterised by disc table is supported on a fixed or
stationary chas-  a cam member rotatable by said rotation oper- sis so that
it can rotate with an inclination, thereby to  ation member and which has
on its periphery a skew move the disc table in the upper and/or lower
direc-  so  cam groove engagable with said pickup supporting tion.
portion, and having an opening portion which oppos- The above-described
optical disc player accord-  es an engaging member provided in said player
por- ing to the prior art includes not only the motor for ef-  tion when
said player portion is moved upwardly, the fecting the disc loading and
disc chucking but also the  cam member being operable to skew said pickup
sup- motor for effecting the tilt adjustment of the optical  55  porting
portion by engagement thereof with said skew pickup head. In otherwords,
this optical disc player is  cam groove. of a two-motor drive system and
therefore it is expen-  Thus, with the present invention an optical disc
sive.                                             player can be simplified
in arrangement and made 2    



3                   EP 0 400 949 B1                 4 less expensive with
incorporated mechanisms made   ous kinds of discs, such as, optical video
disc (VD), compact in size to provide an excellent space factor.  VD single
(optical video disc of small diameter), com- Further freedom in designing
circuit boards and an  pact disc (CD), CD single (compact disc of small di-
outer casing can be increased.                     ameter) and the like.
The present invention can be applied to optical   5  Above the stationary
chassis 2 and between its disc players of various kinds and to players
which can  left and right side end portions there is stretched a take
several different types of optical discs.     supporting plate 5 to bridge
the disc tray 4. The sup- The invention will be further described by way of
porting plate 5 is provided at a central portion thereof non-limitative
example, with reference to the accom-  with a rotatable chucking member 6
which is opposed panying drawings, in which:-                  10  to and
magnetically attracted by a disc table that will Figure 1 is a plan view
illustrating an embodiment  be described later. of an optical disc player
according to the present  As shown in Fig. 2, the stationary chassis 2 sup-
invention;                                      ports on a lower surface
thereof a movable chassis 7 Figure 2 is a plan view of the optical disc
player  as a second chassis so that the movable chassis 7 shown In Figure
1, and in which a disc tray is re-  15   may move up and down in the
vertical direction. The moved so as to facilitate the understanding of the
movable chassis 7 is located so as to cross a concave construction thereof;
portion 8 which is formed as a recess portion extend- Figs. 3A and 3B are
side views of the optical disc  ing from the rear end edge portion to the
central por- player shown in Fig. 1 with a part being removed,  tion of the
stationary chassis 2. Also, the movable respectively;
20  chassis 7 is supported to the stationary chassis 2 so Figs. 4A to 4C
are side views of a tilt adjusting  as to move up and down along a pair of
vertical guide mechanism of the optical disc player shown in  shafts 9
vertically projected from the stationary chas- Fig. 1, and to which
reference will be made ion ex-  sis 2. As shown in Figs. 3A and 3B, a
spindle motor plaining an operation of the tilt adjusting mecha-  10 is
secured to the movable chassis 7 as a disc ro- nism, respectively;
25  tating device, and a disc table 11 s attached to the top Fig. 5 is a
plan view of a main portion (I.e., oper-  of a drive shaft of the spindle
motor 10. ation mechanism portion) of the tilt adjusting     As shown in
Figs. 3Aand 3B, the stationary chas- mechanism of the invention, and
illustrating the  sis 2 supports on a lowersurface side thereof an ele-
same In an enlarged scale;                      vating mechanism 12 which
moves the movable Fig. 6 is an expanded view of a cam member for  30
chassis 7 up and down in the vertical direction. The implementing a tilt
operation, and illustrating the  elevating mechanism 12 is formed of a
sliding mem- same In an enlarged fashion; and                ber 13 which
is supported to the lower surface side of Figs. 7 to 9 are plan views of
the optical disc play-  the stationary chassis 2 so as to slide back and
forth er shown in Fig. 1, and to which reference will be  along the lower
surface of the stationary chassis 2. made in explaining an operation of the
optical  35  An overall configuration of the slide member 13 is disc
player.                                    substantialy a housing-shape
whose two side sur- In the figures, reference numeral 1 generally des-
face portions have formed therethrough two elongat- ignates a drive
mechanism of an optical disc playerof  ed openings 14 and 15. As shown in
Figs. 3Aand 3B, the present Invention. Reference numeral 2 generally  the
elongated openings 14 and 15 are so shaped as designates a fixed or
stationary chassis provided as   40  to be extended higher from the front
direction to the a first chassis to which drive mechanism portions and
rear direction with a large inclination, and respective parts are
supported. As shown in Figs.3Aand 3B, the  end portions of the openings 14
and 15 are formed stationary chassis 2 is secured to an outer casing 3
horizontally. The elongated openings 14 and 15 are in via leg portions 2a
thereof.                       engagementwith supporting pins 16 and
17which are The stationary chassis 2 supports on an upper  45  projected
from the two side portions of the movable surface side thereof a disc tray
4 for holding thereon  chassis 7. an optical disc D such that the disc tray
4 may freely  A projected plate portion 13a is formed at the move back and
forth (i.e., in the direction shown by an  front end portion of the slide
member 13 so as to ex- arrow A in Fig. 1) between the disc loading position
tend under the lower surface side of the stationary and the disc
reproducing position. In Fig. 1, the left-  50  chassis 2. A pin 18
implanted on the projected plate handed side portion represents the front
direction  portion 13a is projected to the upper surface side of and the
right-handed side portion represents the rear  the stationary chassis 2
through an ellipse opening 19 direction. The disc tray 4 forms on an upper
surface  formed through the stationary chassis 2, and is then thereof a
concave portion 4a on which the optical disc  in engagement with a cam
groove of a rotating mem- D is loaded. The concave portion 4a of the disc
tray  55   ber which will be described later. 4 is formed of a plurality of
circular, concentric con-  As shown in Figs. 2, 3A and 3B, a pickup
support- cave portions whose diameters become smaller as    ing frame 20
for holding thereon an optical pickup they reach the center so that it can
hold thereon vari-  head 25 Is supported on the movable chassis 7 which 3



5                  EP 0 400 949 B1                6 is moved up and down by
the elevating mechanism  otally provided at the front end portion of the
station- 12. The pickup supporting frame 20 Is pivotally sup-  ary chassis
2, to rotate. In other words, as shown in ported at supporting shafts 21
projected from the two  Fig. 5, an operation gear portion 36 is formed on
the side portions thereof to bearing portions 22 provided  whole periphery
of the upper surface of the rotating at the movable chassis 7, and which
thereby skews   5   operation member 35, and afinal stage gearof the re-
relative to the record surface of the optical disc D.  duction gear train
34 meshes with the operation gear A guide rail 23 is secured tothe pickup
supporting  portion 36. frame 20 along the radial direction of the disc D,
and  A gear portion 37 is formed around the outer per- a sliding member 24
is supported by the guide rail 23  ipheral portion of the rotating
operation member 35 so as to slide along the guide rail 23. The optical
pick-  10  over a predetermined range to drive the disc tray 4 up head 25
is secured to the sliding member 24 in an  (see Fig. 1). More precisely, in
this embodiment, the opposing relation to the record surface of the optical
gear portion 37 is formed around substantially the disc D. While the
sliding member 24 with the optical  semicircular portion of the rotating
operation member pickup head 25 secured thereto is moved by a pre-de-  35
and the remaining semicircular portion is formed termined drive mechanism,
such drive mechanism is  15  as a geneva stop portion 38. not shown in this
embodiment.                        A cam groove 39 is formed on the lower
surface Further, a detecting device 26 Is provided on the  portion of the
rotating operation member 35 and, this sliding member 24 in the vicinity of
the optical pickup  cam groove 39 is in engagement with the pin 18 of the
head 25 as a tilt sensor for detecting a skewed con-  above-noted elevating
mechanism  12. This cam dition of the optical disc D. Forexample, in this
detect-  20  groove 39 is composed of a loading area 39a, a ing device 26,
a light source such as a light emitting  chucking area 39b and a tilt area
39c. The loading diode (LED) or the like emits a light beam toward the
area 39a is used to implement the loading of the opt- optical disc D, and
areflected-back light from the opt-  ical disc D, the chucking area 39b is
used to chuck the ical disc D is received by two-divided photo-detectors
optical disc D to the disc tray 4 and the tilt area 39c such as
photo-diodes, whereby the amount in which  25  Is used to adjust the tilt
of the optical pickup head 25. the optical axis of the optical pickup head
25 is tilted  The loading area 39a is formed as an arcuate shape relative
to the optical disc D, i.e., the skewed amount  so that it extends about
the rotation central shaft 35a of the optical disc D is detected on the
basis of a dif-  of the rotation operation member 35 along its outer
ferential output signal from the two-divided photo-di-  peripheral portion.
The chucking area 39b forms an odes.
30  arc which very suddenly approaches the rotation cen- An engagement
lever 27 is projected from the  tral shaft 35a of the rotation operation
member 35 front end face portion of the pickup supporting frame  from the
end portion of the loading area 39a. Further, 20. When this engagement
lever 27 is engaged with  the tilt area 39c forms an arc about the rotation
cen- a cam member, which will be described later, the tilt  tral shaft 35a
of the rotation operation member 35 in adjustment of the optical pickup
head 25 is per-  35  the vicinity thereof. formed. The pickup supporting
frame 20 is rotated    An idle gear 40 is pivotally supported to the sta-
and biased by a pre-determined biasing device such  tionary chassis 2 in
association with the disc tray that, in the normal condition, the front end
portion  drive gear portion 37 of the rotation operation mem- thereof,
i.e., the end portion thereof from which the  ber 35. The idle gear 40 is
integrally composed of a engagement lever 27 is projected is biased
upwards.  40  large-diameter gear portion 40a provided at the upper
Referring to Fig. 5, let us describe an operation  portion thereof and a
small-gear portion 40b provided mechanism 30 which moves the disc tray 4,
moves  at the lower portion thereof. During the disc loading the movable
chassis 7 in the upper and lower direc-  period, the disc tray drive gear
portion 37 of the rota- tion and which skews the pickup supporting frame
20.  tion operation member 35 meshes with the small- Members of the
operating mechanism 30 are respec-  45  gear portion 40b, whereas the
large-gear portion 40a tively provided on the upper surface side of the
sta-  incessantly meshes with a rack gear portion 41 tionary chassis 2
except the motor.              formed on the lower surface side of the disc
tray 4 in As shown in Fig. 5, a motor 31 is secured to the  the same
direction as the direction In which the disc lower surface of the
stationary chassis 2 at a pre-de-  tray 4 moves, i.e., in the front and
rear direction. termined position thereof as a driving source. A drive  50
Further, a tilt operating cam member (hereinafter shaft of the motor 31 is
projected through the upper  simply referred to as a cam member) 42 is
pivotally surface of the stationary chassis 2, and a pulley 32 is  provided
on the stationary chassis 2 at the position attached to the top of the
drive shaft of the motor 31.  corresponding tothe engagementlever27 of the
pick- A revolution of the pulley 32 by the motor 31 is  up supporting frame
20. A cam groove 43 is formed transmitted through a drive belt 33 to
reduction gear  55  on the peripheral surface of the cam member 42. train
34 which is provided as transmission mecha-  More specifically, as shown in
Fig. 6, this cam groove nisms. The reduced revolution of the reduction gear
43 has a shape whose height successively changes train 34 causes a rotating
operation member 35, piv-  and has formed at one end portion thereof an
opening 4    



7                  EP 0 400 94 B1                  8 portion 43a which
opens widely in the downward di-  the disc tray drive gear portion 37 of
the rotation op- rection. The engagement lever 27 of the pickup sup-
eration member 35 is released from the small-gear porting frame 20 engages
with the cam groove 43,  portion 40b of the idle gear 40 andthe geneva stop
adjusting the tilt angle of the optical pickup head 25.  portion 38 is
opposed to the small-gear portion40b, A gear portion 44 is formed unitarily
with the up-   5   resulting in the rotation operation member 35 and the
per portion of the cam portion 42, and this gear por-  disc tray 4 being
separated from each other from a tion 44 meshes with the operation gear
portion 36 of  power standpoint the rotation operation member 35. In
otherwords, the  In this fully-withdrawn state of the disc tray 4, the cam
member 42 is rotated by the motor 31 via the ro-  disc tray 4 is locked by
a pre-determined locking de- tation operation member 35.
10  vice (not shown) so that it is inhibited from moving. An operation of
the optical disc player thus con-  In the above-described loading
operation, in ac- structed according to this embodiment will be descri-
cordance with the rotation of the rotation operation bed next
member 35, the operation pin 18 of the elevating When the disc tray4
isfullywithdrawn to thefore-  mechanism 12 relatively moves within the
loading most moving position, i.e., the disc loading position,  15  area
39a of the cam groove 39. In that case, however, as shown in Fig. 7, the
disc tray drive gear portion 37  the loading area 39a of the cam groove 39
is formed of the rotation operation member 35 and the small-  as the arc
about the rotation central shaft 35a of the gear portion 40b of the idle
gear 40 are meshed with  rotation operation member 35 as described
hereinbe- each other, accordingly, the rotation operation mem-  fore, so
that the position of the operation pin 18 in the ber 35 and the disc tray 4
are meshed with each other  20  front to rear direction is not changed.
Consequently, via the idle gear 40 so that they are coupled together  the
sliding member 13 of the elevating mechanism 12 from a power standpoint
is not operated, keeping the movable chassis 7 at the Under this condition,
the operation pin 18 of the  same lower position. elevating mechanism 12 is
engaged with the starting   After the above-described loading operation is
portion of the loading area 39a of the cam groove 39  25  completed, the
motor 31 is continuously driven, caus- of the rotation operation member 35,
causing the slid-  ing the rotation operation member 35 to rotate in the
ing member 13 to be located at the rear position.  clockwise direction
(i.e., the direction shown byan ar- Therefore, as shown in Fig. 3A, the
supporting pins 16  row B in Fig. 8). When the position in which the oper-
and 17 of the movable chassis 7 are engaged with the  ation pin 18 is in
engagement with the cam groove 39 front edge lower portions of the
operation rectangular  30  is moved from the loading area 39a to the
chucking openings 14 and 15 of the slide member 13, placing  area 39b, the
operation pin 18 is guided along the the movable chassis 7 at the lower
position.     groove-shape of the chucking area 39b and moved Under the
condition that the movable chassis 7 is  forward (see Fig. 9).
Consequently, the slide member placed at the lower position, as shown in
Fig. 4A, the  13 moves forward, urging the engagement positions engagement
lever 27 of the pickup supporting frame   35  of the supporting pins 16 and
17 of the movable chas- 20 supported on the movable chassis 7 are made dis-
sis 7 relative to the operation rectangularopenings 14 tant from the cam
member42 in the vertical direction,  and 15 to move from the lower position
to the high in other words, the cam member 42 and the engage-  position as
shown in Fig. 3B. In other words, the mov- ment lever 27 are not in
engagement with each other,  able chassis 7 is supported by the guide
shafts 9 so whereby the rotation operation member 35 and the  40  that it
can move only in the vertical direction and it is pickup supporting frame
member 20 are distant from  inhibited from moving in the front and rear
direction. each other from a power standpoint.              Thus, when the
slide member 13 moves forward, the From the above-described state, when the
motor  inclined edges of the operation rectangular openings 31 is rotated
in one direction, for example, in the pos-  14 and 15 push the supporting
pins 16 and 17 of the itive direction, the rotation operation member 35 ro-
45  movable chassis 7 in the upward direction, causing tates in the
clockwise direction (i.e., the direction  the movable chassis 7 to be
lifted in the vertical di- shown by an arrow B in Fig. 7), whereby the idle
gear  rection. When the movable chassis 7 is lifted as de- 40 rotates in
the counterclockwise direction (i.e., the  scribed above, the disc table 11
lifts the optical disc direction shown by an arrow C in Fig. 7),
transmitting  D on the disc tray 4 and urges the optical disc D the
rotation of the rotation operation member 35  50  against the chucking
member 6 thereby to perform through the idle gear 40 to the disc tray 4. As
a result,  the chucking operation in which the disc D can be re- the disc
tray 4 moves rearwards (i.e., the direction  produced. shown by an arrow D
in Fig. 7), carrying the disc D to  During the period in which the movable
chassis 7 the disc reproducting position (i.e., the position  is moved in
the upper direction as described above, shown in Fig. 8). Therefore, the
disc loading operation  55  as shown in Fig. 4B, the engagement lever 27 of
the Is carried out.                                  pickup supporting
frame 20 supported on the mov- When the disc tray 4 is fully withdrawn and
the  able chassis 7 enters the cam groove 43 of the cam disc loading
operation is ended, as shown In Fig. 8,  member 42 from the underside of
the opening portion    9                   EP 0 400 949 B1
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43a so as to engage with the cam groove 43. In this  ical pickup head is
performed byanother motorforex- operation, the rotation of the cam member42
and the  clusive use, which provides a decreased manufactur- movement of
the movable chassis 7 are synchronized  Ing cost and an inexpensive optical
disc player. with each other so that, when the movable chassis 7   Further,
in the optical disc player of this embodi- is moved upward, the engagement
lever 27 properly   5   ment, since the chucking mechanism portion is ar-
opposes the opening portion 43a of the cam groove  ranged such that the
movable chassis 7 with the spin- 43.
dle motor 10 is moved up and/or down in the vertical Under the condition
that the pickup supporting  direction relative to the stationary chassis 2,
the opt- frame 20 rotates about the supporting shaft 21 in ac-  ical disc
player of this invention can be made compact cordance with the ascension of
the movable chassis  10  In mechanism as compared with the prior-art
optical 7 and the movable chassis 7 isfullymoved upward re-  disc player in
which the movable chassis 7 is rotated suiting in the disc chucking
operation being finished,  with an inclination relative to the stationary
chassis 2. as shown in Fig. 4C, the engagement lever 27 of the  Therefore,
as is clear from the figures of the inven- pickup supporting frame 20 is
completely engaged  tion, a wide spacing can be provided within the outer
with the cam groove 43 of the cam member 42. If the  15  housing 3, whereby
the portion In which the circuit skew of the disc D is detected by the skew
detecting  board or the like is incorporated can be increased in device 26
during the reproduction of the disc D, the  size sufficiently. This leads
to the Increase of free- motor 31 Is rotated in the clockwise direction or
in the  dom In designing the circuit board and the outer hous-
counterclockwise direction on the basis of the detect-  ing. ed signal from
the skew detecting device 26, whereby   20  Having described a preferred
embodiment of the the cam member 42 is rotated through the rotation op-
invention with reference to the accompanying draw- eration member 35. Thus,
the pickup supporting    ings, it isto be understood that the invention is
notlim- frame 20 is guided by the cam groove 43 and is    ited to that
precise embodiment and that various skewed about the support shaft 21 in
the direction  changes and modifications could be effected by one shown by
an arrow E in Fig. 4C. Consequently, the   25  skilled In the art without
departing from the scope of optical axis of the optical pickup head 25
provided on  the invention as defined in the appended claims. the pickup
supporting frame 20 is inclined with a prop- er inclination angle
corresponding to the skew of the disc D. In otherwords, the tilt angle of
the optical pick-  Claims up head 25 is adjusted so that the optical axis
of the  30 optical pickup head 25 is placed at a right angle rela-  1. An
optical disc player comprising: tive to the recording surface of the disc
D. More pre-     disc carrying means (4) movable between cisely, the
optical axis of the optical pickup head 25  an extended, disc loading
position, outside the is placed in the direction vertical to the signal
record-  player body and a retracted position in the player ing surface of
the disc D.                   35      body, drive means (31 to 34) for
moving the disc In the aforenoted operation in which the tilt angle
carrying means (4) between the two positions, of the optical pickup head 25
is adjusted, the rotation  elevating means (12 to 18) for moving a loaded
operation member 35 is rotated within the range in   disc to a playing
position and a pickup supporting which the operation pin 18 of the
elevating mecha-   portion (20) carrying an optical pickup head nism 12 is
in engagement with the tilt area 39c of the   40  (24,25), wherein: cam
groove 39 as shown in Fig. 2. Further, the tilt area   the drive means (31
to 41) are provided 39c is formed as the arc extended about the rotation
with a rotation operation member (35) having a central shaft 35a of the
rotation operation member 35  drive cam groove (39) and for moving the disc
as described hereinbefore. As a result, the positions  carrying means (4)
between said extended posi- of the operation pin 18 in the front to rear
direction is  45  tion and said retracted position; notchanged stall
sothatthe elevating mechanism 12          the elevating means (12 to 18)
are engag- is made inoperative, maintaining the movable chassis  ed with
said cam groove (39) of the rotation op- 7 at the elevated position, i.e.,
maintaining the disc  eration member (35) for moving a player portion
chucking condition.                                  (13) in the up and
down direction relative to the In the optical disc player of this
embodiment,  50  plane of a loaded disc; since the single motor 31 can
perform all operations       the pickup supporting portion (20) is sup-
such as the movement of the disc tray 4 (disc load-   ported on said player
portion (13) so as to be ing), the ascension of the movable chassis 7
(chuck-  skewable relative to the surface of a loaded disc, ing) and the
skew of the pickup supporting frame 20  characterised by: (tilt adjustment
of the optical pickup head), the ar-  55  a cam member (42) rotatable by
said rota- rangement of the optical disc player of the invention  tion
operation member (35) and which has on its can be simplified as compared
with the prior-art opt-  periphery a skew cam groove (43) engagable ical
disc player in which the tilt adjustment of the opt-  with said pickup
supporting portion (20), and hav- 6    9                   EP 0 400 949 B1
10 



43a so as to engage with the cam groove 43. In this  ical pickup head is
performed by another motorforex- operation, the rotation of the cam member
42 and the  clusive use, which provides a decreased manufactur- movement of
the movable chassis 7 are synchronized  ing cost and an Inexpensive optical
disc player. with each other so that, when the movable chassis 7   Further,
in the optical disc player of this embodi- is moved upward, the engagement
lever 27 properly   5   ment, since the chucking mechanism portion is ar-
opposes the opening portion 43a of the cam groove  ranged such that the
movable chassis 7 with the spin- 43.
dle motor 10 is moved up and/or down in the vertical Under the condition
that the pickup supporting  direction relative to the stationary chassis 2,
the opt- frame 20 rotates about the supporting shaft 21 in ac-  ical disc
player of this invention can be made compact cordance with the ascension of
the movable chassis  10  in mechanism as compared with the prior-art
optical 7 and the movable chassis 7 is fully moved upward re-  disc player
in which the movable chassis 7 is rotated sulting in the disc chucking
operation being finished,  with an inclination relative to the stationary
chassis 2. as shown in Fig. 4C, the engagement lever 27 of the  Therefore,
as is clear from the figures of the inven- pickup supporting frame 20 is
completely engaged  tion, a wide spacing can be provided within the outer
with the cam groove 43 of the cam member 42. If the   15  housing 3,
whereby the portion in which the circuit skew of the disc D is detected by
the skew detecting  board or the like is incorporated can be increased in
device 26 during the reproduction of the disc D, the  size sufficiently.
This leads to the increase of free- motor 31 Is rotated in the clockwise
direction or in the  dom in designing the circuit board and the outer hous-
counterclockwise direction on the basis of the detect-  ing. ed signal from
the skew detecting device 26, whereby   20  Having described a preferred
embodiment of the the cam member42 is rotated through the rotation op-
invention with reference to the accompanying draw- eration member 35. Thus,
the pickup supporting    ings, it isto be understood that the invention is
not lim- frame 20 is guided by the cam groove 43 and is    ited to that
precise embodiment and that various skewed about the support shaft 21 in
the direction  changes and modifications could be effected by one shown by
an arrow E in Fig. 4C. Consequently, the   25  skilled in the art without
departing from the scope of optical axis of the optical pickup head 25
provided on  the invention as defined in the appended claims. the pickup
supportingframe20 is inclinedwith a prop- er inclination angle
corresponding to the skew of the disc D. In otherwords, the tilt angle of
the optical pick-  Claims up head 25 Is adjusted so that the optical axis
of the   30 optical pickup head 25 is placed at a right angle rela-  1. An
optical disc player comprising: tive to the recording surface of the disc
D. More pre-     disc carrying means (4) movable between cisely, the
optical axis of the optical pickup head 25  an extended, disc loading
position, outside the is placed in the direction vertical to the signal
record-  player body and a retracted position in the player ing surface of
the disc D.                    35      body, drive means (31 to 34) for
moving the disc In the aforenoted operation in which the tilt angle
carrying means (4) between the two positions, of the optical pickup head 25
is adjusted, the rotation  elevating means (12 to 18) for moving a loaded
operation member 35 Is rotated within the range in    disc to a playing
position and a pickup supporting which the operation pin 18 of the
elevating mecha-    portion (20) carrying an optical pickup head nism 12 is
in engagement with the tilt area 39c of the   40  (24,25), wherein: cam
groove 39 as shown in Fig. 2. Further, the tiltarea    the drive means (31
to 41) are provided 39c is formed as the arc extended about the rotation
with a rotation operation member (35) having a central shaft 35a of the
rotation operation member 35  drive cam groove (39) and for moving the disc
as described hereinbefore. As a result, the positions  carrying means (4)
between said extended posi- of the operation pin 18 in the front to rear
direction is  45  tion and said retracted position; not changed at all so
that the elevating mechanism 12      the elevating means (12 to 18) are
engag- is made inoperative, maintaining the movable chassis  ed with said
cam groove (39) of the rotation op- 7 at the elevated position, i.e.,
maintaining the disc  eration member (35) for moving a player portion
chucking condition.                                   (13) in the up and
down direction relative to the In the optical disc player of this
embodiment,  50  plane of a loaded disc; since the single motor 31 can
perform all operations       the pickup supporting portion (20) is sup-
such as the movement of the disc tray 4 (disc load-   ported on said player
portion (13) so as to be ing), the ascension of the movable chassis 7
(chuck-  skewable relative to the surface of a loaded disc, ing) and the
skew of the pickup supporting frame 20   characterised by: (tilt adjustment
of the optical pickup head), the ar-  55  a cam member (42) rotatable by
said rota- rangement of the optical disc player of the invention  tion
operation member (35) and which has on its can be simplified as compared
with the prior-art opt-  periphery a skew cam groove (43) engagable ical
disc player in which the tilt adjustment of the opt-  with said pickup
supporting portion (20), and hav- 6    ing an opening portion (43a) which
opposes an      on vorgesehen let, 



engaging member (27) provided in said player             die Hebemnittel
(12 bis 18) mitderAntriebs- portion (13) when said player portion (13) Is
nockennut (39) des Drehbetitigungsteins (35) moved upwardly, the cam member
being oper-         zum Bewegen eines Splelerteils (1 3) in der Auf- able
to skew said pickup supporting portion by   5  warts- und Abwartsrichtung
relativ zu der Ebene engagement thereof with said skew cam groove
elner eingelegten Platte in Eingriff stehen, (43).
derAblastertrageteil (20) aufdern Splelerteil (13) derart gehalten lat, daB
er relativ zu der Ober- 2. An optical disc player according to claim 1,
fur-  ffiche einer einglegten Piatte chrfigstaellbar lat, thercomprising a
tilt sensor (26) provided on said  10  gekennzolchnet durch optical pickup
head (24, 25), and wherein said           ein Nockentell (42), das mittels
des Dreh- cam member (42)is rotated on the basis of a de-   betltigungsteis
(35) drehbar lst und an seinere tected output from said tilt sensor (26) so
that   Umfang eine SchrigUtellnockennut (43) hat, die said optical pickup
supporting portion (20) can be  mit dem Abtastertrageteil (20) in Eingriff
treten skewed.                                    15      kann, und elnen
rffnungsteil (43a) hat, der el- nem in dem Spielerteil (13) vorgesehenen 3.
An optical disc player according to claim 1 or 2,   Eingreifteil (27)
gegenrlbersteht, wenin der Spie- wherein said drive cam groove (39) of the
rotation  lerteil (13) aufwllrts bewegt ist, wobei das operation member
(35)is comprised of a loading    Nockenteii betfligbar ist, um den
Abtastertrage- area (39a) corresponding to the movement of  20    teil
durch  Eingreifen  desselben  in  die said carrying means (4), a chucking
area (39b)      Schrlgstellnockennut (43) 8chrigzustelien. continuous to
said loading area (39a) for moving said elevating means (12 to 18) in the
up and   2. Optischer Plattenspieler nach Anspruch 1, der down direction
and a tilt area (39c) communicat-   fernereinen Neigungssensor (26)
umfalft, derauf ed with said chucking area (39b) said cam mem-  25  dem
optischen Abtastkopf (24, 25) vorgesehen ber (42) being rotatable to skew
said optical pick-  ist, und bei dem das Nokkenteil (42) auf der up
supporting portion (20) when the elevating      Grundlage eines erfalten
Ausgangssignals des means (12 to 18) is engaged with the tilt portion
Neigungssensors (26) gedreht wird, so daN der (39c) of the drive cam groove
(39).                Abtastertragtael (20) far den optlschen Abtast- 30
kopf schriggestelit werden kann. 4. An optical disc player according to
claim 1, 2 or 3, wherein said carrying means (4) includes a   3.
OptischerPlattenspieier nach Anspruch I oder2, disc tray (4) having a
concave portion (4a) on     be! dam die Antriebbnockennut (39) des Drehbe-
which an optical disc can be loaded and said ro-   titigungstells (35) aus
einemn Einlegabereich tation operation member (35) is provided with a   35
(39a), welcher der Bewegung des Plattentrage- gear portion (37) to drive a
rack (41) of said disc  teils (4) entspricht, einemr  Einspannbereich tray
(4) to move said disc tray (4).               (39b), der sich an den
Enlnegebereich anschlieaat, zum Bewegen der Hebemittel (12 bis 18) in der
Aufwarts- und der Abwirtsrichtung und einem K   Patentansprfache
40      Nelgungsbereich (39c) besteht, der mit dem Einspannbereich (39b) in
Verbindung steht ist, 1. Optischer Plattenspieler, der umnfaft
wobei das Nockenteil (42) drehbarist, um denwAb- em
Platentragemittsaagernittel (4), dasaz atastertrageteil (20) far den
optAschen Abtastkopf einer ausgefahrenen Position, namlich der Plat-
schragzustelien, wernn sich die Hebemnittel (12 bis teneinlegeposition, die
sich augerhalb des Sple-  45  18) in Eingrlff mit dem Neigungsbereich (39c)
der lerkorpers befindet, und einer eingefahrenen Po-   Antriebsnokkennut
(39) befinden. sition Innerhalb des Spielerkorpers bewegbar ist,
Antriebsmlittel (31 bis 34) zum Bewegen des Plat-  4. Optischer
Plattenspleler nach Anspruch 1,2 oder tentragemnittels (4) zwischen den
zweil Positio-   3, bei dm das Plattentragermittel (4) einen Plat- nen,
Hebemittel (12 bis 18) zumn Bewegen einer  5o  tenboden (4) enthAlt, der
einen konkaven Teil eingelegten Platte zu einer Abspielposition und    (4a)
enthalt, auf dem eine optische Platte abge- einen Abtastertrageteil (20)
zum Tragen eines      legt werden kann, und das Drehbetltigungstell
opastschn Abtastkopfs (24, 25), wobei              (35) mit einem
Zahnradteiil (37) zum Treiben einer die Antriebsmittel (31 bis 41) mit
elnemZ     Zahnstange (41) des Plattenbodens (4) versehen
Drehbettigungs(teil (35) versehen sind, das enne  5(  ist, um den
Plattenboden (4) zu bewegen. Antriebsnockennut (39) hat und zum Bewegen des
Plattentragemittels (4) zwischen der ausge- fahrenen Position und der
eingefahrenen Positi- 7    Revendlcatlons
3. Lecteur de disque optique, selon l'une ou l'autre des revendications 1
et 2 dana loquel laditb gorge 



1. Lecteur de disque optique, comprenant:            de came (39) de
Iorgane d'actionnement de ro- - des moyens porto-disque (4) mobiles entre
tation (35) comprend une zone de chargement une position d6ploy6e de
chargement de   5   (39a) qul correspond au mouvement desdits disque, A
1'ext6rdeur du corps du lecteur, et  moyens porte-ddsque (4), und zone do
mandrina- une position retractee A l'int6rieur du corps  go (39b) contigue
A ladite zone de chargement du lecteur,
(39a) pour deplacer lesdits moyens de souleve- - des moyens d'entratnement
(31 A 34) pour     ment (12 A 18) dane la direction montant/des- d6placer
les moyens porte-disque (4) entre io  condanto, et une zone de basculement
(39c) qui les deux positions,                          communique avec
ladite zone de mandrinage - des moyens de soulevement (12 A 18) pour
(39b), ledit 6l6ment de came (42) pouvant 6tre deplacer un disque charge
jusqu'A une po-    tourn6 pour mettre ladite partie porte-lecteur (20)
sition de lecture, et                        en blais lorsque les moyens de
soulevement (12 - une partie porte-lecteur (20) qui porte une  15  A 18)
sont engages avec la partie de basculement tete de lecture optique (24,
25), dane I-   (39c) de la gorge de came (39). quel: - les moyens
d'entratnement (31 A 41) sont  4. Lecteur de disque optique, selon l'une
quelcon- pourvus d'un organe d'actlonnement de ro-    quo des
revendications 1, 2 ou 3, dane esquel lea- tation (35) qul possede une
gorge de came   20  dits moyens porte-disque (4) comprennent un K>
dentratnement (39) destin6e A d~placer los    plateau A dlsque (4) qui
prisdnte uno partle moyens porte-disque (4) entre ladito posi-   concave
(4a) sur laquelle on peut charger un dis- tion deploy6e et laditb position
retractie;  quo optique, et ledit organ. d'actionnement de - les moyens de
soulevement (12 A 18) sont     rotation (35) est pourvu d'une partle dent6e
(37) engages avec ladite gorge de came (39) de   25  pour entratner une
cremaillbre (41) dudit plateau l'organe d'actionnement de rotation (35)
A disque (4) afin de deplacer ledit plateau a dis- pour deplacer une partie
de lecture (13)     quo (4). dans la direction montanteldescendante par
rapport au plan d'un disque charge; - la partie porte-lecteur (20) est
supportee 30 sur ladite partie de lecteur (13) de maniere A pouvoir 6tre
miss en biais par rapport A la surface d'un disque charge, caracterisa par:
- un element de came (42) capable d'etre mis  35 en rotation par ledit
organ. d'actionnement de rotation (35), et qul presentb sur sa pe- ripherie
une gorge de came d'inclinaison (43) capable d'Atre engag6e avec ladite
partbe portb-lecteur (20), et pr6sentant une  40 partie d'ouverture (43a)
qui eat oppos6e A un element d'engagement (27) pr6vu dana ladite partie de
lecture (13) lorsque ladito partle de lecture (13) est d6plac6e vers le
haut, I'el6ment de came pouvant tre ao-  4S thonne pour mettre ladite
partle portb-leo- teur en biais par engagement de cello-ci avec ladite
gorge de came (43) d'indinai- son. 50 2. Lecteur de disque optique, selon
la revendication 1, comprenant en outre un capteur d'inciinaison (26) prevu
sur ladite tote de lecture optique (24, 25), et dana lequel led it lement
de came (42) est tourne sur la base d'un signal de sortie dteoctoe  55 par
ledit d~tectour d'indiinaison (28), de sorte la- dite partie portb-lectbur
(20) pout etre mise en bials. 8    


