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BACKGROUND

1. Field of the Invention

The present invention relates to a disc recording and/or
reproducing apparatus and an optical pickup apparatus,
particularly relates to a disc recording and/or reproducing
apparatus and an optical pickup apparatus provided with
constitution for preventing an objective lens from being
contaminated.

2. Background of the Invention

For example, in equipment (hereinafter, called an

optical disc drive) for reading information recorded on an

optical disc or recording information on an optical disc by

-radiating a laser beam on an optical disc of a compact disc

(CD) player and others, an optical pickup apparatus provided
with various optical components such as an objective lens, a
beam splitter and a_laser diode is used.

In the above optical pickup apparatus, the positional
relationship among each optical component and optical

characteristics are strictly adjusted so that a laser beam is

a beam spot with desired size and irradiates the recording

For gxappk cokB{ﬁSU}x.ﬁB‘?Bk ﬁg%ggﬁggmer APPARRREsan optical



optical- disc or recording information on an optical disc by radiating a

| aser beam on an optical disc of a conpact disc (CD) player and others, an
optical pickup apparatus provided wth various optical conponents such as
an objective lens, a beamsplitter and a | aser diode is used. In the
above optical pickup apparatus, the positional relationship anong each
opti cal conponent and opti cal characte&%stics are strictly adjusted so
that a | aser beamis a beam spot wth sired size and irradi ates the

recordi Nng surface of an optical disc. 2 surface of an optica
di sc. In an optical disc drive using the above optical pickup

apparatus, a mﬁﬂ“ﬁﬁt EQEiﬁéisaﬁ'?de&'.@eo%kﬁ 'tBECEBBveaBQ%%gESP%S’:U S

very frequently. That Ts, as irntormation cannot be reproduced of recorded

fromon an optical disc ang . ) .
apparatus, a malfunction caused by the optical pickup

apparatus occurs very frequently. That is,-as inf§rmation
cannot be reproduced or recorded from/on an optical disc and
an error occurs in reading information required for
controlling the relative position of an optical pickup
apparatus to an optical disc because dust and others which
get into an optical disc drive adhere on the surface of an
optical component such as an objective lené of an optical
pickup apparatus'and these deteriorate the optical
characteristics of the optical component, most of such
malfunctions are caused.

Therefore, to prevent such a malfunction, there is a
method of prevepting dust and othérs from adhering on an
optical pickup apparatus or a method of constituting so that
dust and others afe difficult to adhere on an optical pickup
apparatus by sealing an optical disc drive as much as
possible to prevent dust and others from getting into the
optical disc drive from outside. The above method may be
used for equipment.constituted by only an optical disc drive,
however, some equipment in which an optical disc drive and

another device are combined cannot be sealed because of heat



an erroer occurs in reading information required for controlling the

rel ative position of an optical pickup apparatus to an optical disc
because dust and others which get into an optical disc drive adhere on the
surface of an optical conponent such as an objective |l ens of an opti cal

pi ckup apparatus and these deteriorate the optical characteristics of the
optical conponent, nost of such nmalfunctions are caused. Ther ef or e,
to prevent such a mal function, there issza nethod of preventing dust and

others from.adRgei BAGORhAN abeRel makhBECKYPnBRPeALYaIQr @ method of _
constituting so that dust and others are difficult to adhere on an optical

pi ckup appar at by ‘seal i,ng an_o hj al disc drive as.nmuch as ossible to
prevent dust ang%&réeh? Pﬂ&% Gefnfg' ' ﬁlfocPP@rlélgt © ;'1c %8_%"."5‘@ om
outsi de. The above nethod may be used for equi pnent constituted by only an
optical di sthemr afe OPtHERdy Bickyprappgaatiend si mokhusedan fo iee@mpdiesc drive
and anot her device are conbi ned cannot be seal ed because of heat
when an optical pickup apparatus is moved outside the
outermost position of an optical disc. However, in the above
method, a drive mechanism and others for opening and closing
a cover are required to be all newly designed, the cost is
increased and the realization is difficult because a drive
mechanism for opening and closing the above cover is required

to be added and distance in which an optical pickup apparatus

is moved is extended.

SUMMARY OF THE INVENTION -

It is therefore an object of the presént invention to
provide an optical disc recording and/or reproducing
apparatus which resolves the above-mentioned problem.

It is another object of the preéent invention to provide
an optical pickup apparatus used for recording and/or
reproduction of an qptical disc which resolves the
above-mentioned problem.

‘According to the present .invention, there is provided an

optical disc recording and/or reproducing apparatus including

a



3 rel ease and the above nethod is not general. There is also a net hod
of covering optical conponents when an optical pickup apparatus is not
used, for exanple when an optical pickup apparatus is noved outside the
outernost position of an optical disc. However, in the above nethod, a
drive nmechani smand others for opening and closing a cover are required to
be all newy designed, the cost is increased and the realization is
difficult because a drive nechanism fort opening and cl osing the above

appar at us e Toy R SRR o BPL £ PEES AbEra iy iy, AL

| NVENTI ON It is therefore_an object of the present inventéon to
a moving mechanism. The carrier mechanism carries a disc

inside and outside the optical disc recording and/or
reproducing apparatus. The optical pickup apparatus radiate;
a beam on a disc carried by the carrier mechanism. The
optical pickup apparatus is provided with an objective lens.
The shutter exposes or covers the upper side of the objective
lens by opening or closing. The shutter is provided on the-
optiqal pickup apparatus so that the shutter can be moved
between a first position for exposing the upper side qf the
objective lens and a second position fof éovering the upper
side of the objective lens. The moving mechanism moves the
shutter between the first and second positions, interlocking
the shutter with recording and/or reproducing operation.
According to the présent invention, there is provided an
optical pickup apparatus used for recording and/or
reproduction of an optical disc including an objective lens,
a shutter, a feed mechanism and a moving mechanism. The
objective lens focuses beams on a disc. The shutter exposes
or covers the upper side of tﬁe objective lens by opening or
closing. The shutter is provided so that it can be moved
betweenla first position for exposing the upper side of the

objective lens and a second position for covering the upper



provi de an optical disc recording and/or reproduci ng apparatus which

resol ves the above-nenti oned problem It is another object of the
present invention to provide an optical pickup apparatus used for
recordi-ng and/or reproduction of an optical disc which resolves the
above-nenti oned probl em According to the present invention, there is
provi ded an optical disc recording ang/or r epr oduci ng apparatus including

a _ 4 carrier nechanism an optical
pi ckup appaidelsf @heheblettaRd 18nBDVi MheEeRANePhahi&nt Movie®l tHRChani sm

carries a disc inside and outside the optical disc recording and/or

reprOdUCin%m&%%%ﬁ?%&%kugh%ppa&B%%E 859%%% %BQ%%%& h %%dk%he§adius of a
disc. The moving mechanism moves the shutter between the
first and second positions, reaéting the shutter against the
operation of the feed mechanism.

According to the present invention, there is provided an
optical disc recording and/or reproducing abparatus including
a carrier mechanism, a chassis, a shutter and a lifting
mechanism. The carrier mechanism carries a disc inside and
outside the.optical disc recording and/or feproducing
appafatus. The chassis'is provided with an optical pickup
apparatus and a disc rotating mechanism. The optical pickup
apparatus is provided with én ocbjective lens and radiates
beams on a disc carried by the carrier mechanism with beams
focused by the objective lens. The disc rotating mechanism -
rotates a disc carried by the carrier mechanism. The shutter
exposes or covers the upper side of the objective lens by
opening or closing. The shutter is provided on the optical
pickup apparatus so that the shutter can be moved between a
first position for exposing the upper side of the objective
lens and a second position for covering the upper side of the
objective lens. The lifting mechanism lifts or lowers the

chassis between a lifted position for rotating a disc carried



a beam:on a disc carried by the carrier nechanism The optical pickup
apparatus is provided with an objective lens. The shutter exposes or
covers the upper side of the objective |ens by opening or closing. The
shutter- is provided on the optical pickup apparatus so that the shutter
can be noved between a first position for exposing the upper side of the
obj ective lens and a second position for covering the upper side of the
obj ective |l ens. The noving nmechani sm noves the shutter between the first

and second positl @ns. ;! GElAgk it MNIRNHLY RO UG ARIEGE o
repr oduci ng-operati on. ccordidg 10 the present rrnvention, théreis
provided an optical pickup apparatus used for recording and/or .

repr oduct i PWEEesh PeSiitdan fiogc sema@diing dheoiiss irptatdmng meghamisier, a
feed mechani sm and a novi ng nmechani sm The objective |ens focuses beans on
a di sc. Thérsinuiet @isex pasesedibyc ey carhd appechadsmf tWhemnlghecti ve | ens
by opening or <closing. The shutter is provided so that it can be noved

bet ween a fdHa¥siROSid 1YeftUq VPRSI 1Wed R PRSIt i@ O11dd by the

lifting mechanism, the shutter is located in the second

position. -

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan showing a state in which the mechanical
chassis of a disc player as a disc recording and/or
reproducing apparatus equivalent to a first embodiment
according to the present invention is located in a lifted
position and a shutter is located in an open position;

Fig. 2 is a plan showing a state ;n which the mechanical
chassis of the disc player equivalent to the first embodiment

_is 10¢ated in a lowered position and a shutter is located in
a closed position;

Fig. 3 is a side view showing schematic constitution
when the mechanical chassis of the disc player equivalent to
the first embodiment is lowered and a disc tray is pulled
out;

Fig. 4 is a side view showing schematic constitution

when



obj ecti-ve |l ens and a second position for covering the upper

5 side of the objective lens. The feed nmechani sm noves the optical pickup
apparatus in the direction of the radius of a disc. The noving nmechani sm
noves t-he shutter between the first and second positions, reacting the
shutter against the operation of the feed nechani sm According to
the present invention, there is provided an optical disc recording and/or
reproduci ng apparatus including a carriZer nmechanism a chassis, a shutter

pr oduci _ _ _ | achassis, ashutte
outstde  nERRpFRERT Al el 64 T HIAT SIRE RS RLr (SHE

chassis is_provided wth an, optjcal _pickup agparatus,aqg a qésc rotating
nechanisnlfWﬁ%to%WP%%}mﬁ?Ekh% lifted and a dis oused;

tray is

Fig. 5 is a ;ide view enlarging the main part when the
mechanical chassis'is located in a lifted posiﬁion;

Fig. 6 is a side view enlarging the main part when the
mechanical chassis is located in a lowered position;

Fig. 7 is a.bottom view showing the shutter in the first
embodiment;

Fig. 8 is a plan showing a case body;

Fig. 9 is a plan showing a state in which the bp;ical
pickup apparatus of a disc player as a disc recording and/or
reproducing apparatus equivalent to a second embodiment
according to the present invention is located in thé
innermost position and a shutter is located in a closed
position;

Fig. 10 is a plan showiﬂg a state in which the optical
pickup apparatus of the disc prlayer as the disc recording
~and/or reproducing apparatus equivalent to the second
embodiment according to the present iﬁvention is located in
the innermost position and the shutter is located in an open
position;

Fig. 11 is a plan showing a state in which the optical

pickup apparatus of the disc player as the disc recording



apparatus is provided with an objective I ens and radiates beans on a disc
carried by the carrier nechanismwth beans focused by the objective |ens.
The disc rotating mechanism rotates a disc carried by the carrier
mechani-sm The shutter exposes or covers the upper side of the objective

| ens by opening or closing. The shutter is provided on the optical pickup
apparatus so that the shutter can be noved between a first position for
exposi ng the upper side of the objective8 |ens and a second position for

covering tleg HPPeFestSu®indg Npopit 66d | &guiwilBent heo | thé | sgcoRghani smlifts
or lowers the chassis between a |ifted position for rotating a disc _
by the. di SEPRLITTRG AEERERHL Sadthe PEeEsuh HleRYiGArie LosdtedrRian AT
di sc rotati ng mechani sm )
the outermost position and the shutter is located in an open
position; -

Fig. 12 is the side view of the main part sho&ing a
state in which the optical pickup apparatus is 1ocat¢d in the
innermost position and the shutter is located in a closed
position;

Fig. 13 is the side view of the main part showing a
state in which the optical pickup apparatus is located in the
‘innermost position and the shutter is located in an open
position;

Fig. 14 is the side view of ﬁhe main part showing a
state in which the optical pickup apparatus is located in the
outermost position and the shutter is located in an open
position;

Fig. 15 is a side view showing schematic constitution
when the mechanical chassis of the disc player equivalent to
the second embodiment is lowered and a disc tray is pulled
out}

Fig. 16 is a side view showing schematic constitution

when the mechanical chassis of the disc player equivalent to

the



froma-disc carried by the carrier nmechanism Wen the chassis is |ocated

in a lowered position at least-by the I|ifting mechanism the shutter is
| ocated in the second position. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 is a plan showing a state in which the nechanica

chassis of a disc player as a disc recording and/or reproduci ng apparatus
equi valent to a first enbodi nent according to the present invention is
|l ocated in a lifted position and a shut2er is located in an open position;:

Fig. 2 1S 200bA@ SROYANfedt SIQLR fteaied & Nes SEChAR) Cok nehiass) s of the

di sc player equivalent to the first enbodinment is located in a | owered

it d a ghutter is located in. | osed _posi tL.on: . Fg 3i
C73e vi ow Show PRSschbbi & BORGOR (YA PB-ERARENS | Rae rEBRERPE 17 i S of

nrca
the disc player equivalent to the first enbodinent is |lowered and a disc
tray i s pubpedgndoembodiment; : '

Fié. 18 is a plan showing the constitution of.a slidef;

Fig. 19 is a plan showing the constitution of the
opticai pickup apparatus; and

Fig. 20 is an enlarged sectional view viewed along a

line XII-XII in Fig. 19.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to drawings, a disc recording and/or
reproducing apparatus equivalent to embodiments according to
the present invention will be described in detail below. 1In
each embodiment described bglow, the disc recording and/or
reproducing apparatus will be described, giving a disc player
for reproducing an optical disc such as a compact disc as an
example. First, referring to Figs. 1 to 8, a disc player
equivélent to a first embodiment according to the present
invention will be described.
First Embodiment

The disc §1ayer 1 is provided with a disc tray 40 and a
mechanical chassis 3 as shown in Figs. 3 and 4. The disc

tray 40 is moved between a position protruded from the



Fig. 4-is a side view show ng schematic constitution when

7 the nechanical chassis of the disc player equivalent to the first
enbodinment is lifted and a disc tray is housed; Fig. 5is a side view
enl argi'ng the main part when the nechanical chassis is located in a lifted

posi ti on; Fig. 6 is a side view enlarging the main part when the
nmechani cal chassis is located in a | owered position; Fig. 7is a

bottom vi ew showi ng the shutter in the 10rst enbodi ment; Fig. 8is a
pl an show GSeri vASEE kO Bousing 2 Rd & pEs it PORMEESEE Ntn acBé aheusnghi ch

the optical pickup apparatus of a disc player as a disc recordi ng and/or
2. An optical disc is loaded onto the disc loading part not
shown of the disc:tray 40 or ejected from the disc loading
part in a state in whiéh thé disc tray 40 is protruded from
the housing as shown in Fig.3. An optical disc carried by
the disc tray 40 is chucked on a disc table described later
by a chucking mechanism not shown in a position in which the
disc tray 40 is housed in the housing 2 as shown in Fig. 4,
the disc table is rotated and data is read from the optical
disc by the optical pickup apparatus described
later.

A mechanical chassis 3 is arranged inside the housing 2
of the disc player 1 as shown in Fig. 3. The rear end of
mechanical chassis 3 is supported by the housing 2 so that
the mechanical chassis can be turned, that is, whén the
mechanical chassis is shifted utilizing the rear end thereof
as a supporting point for turning from a state in which the
operation, that is, reproduction is stopped including when
the disc tray 40 is loaded and unloaded to a state in which
the operation, that is, reproduction is executed or when the
mechanical chassis is shifted reversely, the mechanical

chassis is supported so that the front end which functions as

a turned end of the mechanical chassis is wvertically moved



reproduci ng apparatus.equivalent to a second enbodi nrent according to the
present invention is located in the innernost position and a shutter is

| ocated in a closed position; Fig. 10 is a plan showing a state in
whi ch t-he optical pickup apparatus of the disc player as the disc
recordi ng and/or reproducing apparatus equivalent to the second

enbodi nent according to the present invention is |ocated in the innernbpst
position and the shutter is |ocated in d% open position; Fig. 11 is

a plan shamdioiee Seditar italhidHaddios Qin G tuiiakup Bpar of tindfarddie di sc
pl ayer as the disc recording 8

and/or repL QUUEL NG SRRA ALK SR ARl ai & ¥y %P Between a position

in which the disc.tray is pulled out from the hdusing 2 and a
position in which the disc tray is housed in the housing 2
and move the mechanicai chassis 3 vertically. The above
lifting and carrier mechanisms are provided.with a cam
rotated by a motor. A gear for carrying the disc tray 40 by
engaging a cam groove for vertically moving the mechanical
chassis 3 by being fitted to the mechanical chassis 3 and a
rack provided on the rear surface of the disc tray lo_is
formed on the external surface of this cam. After the disc
tray 40 is carried to, for example a position in which it is
housed in the housing 2 by-the gear of the cam and the rack
of the disc tray 40, the cam is_further rotated and the
mechanical chassis 3 is lifted by the cam groove as described
later. To.carry the disc_tfay 40 to a position in which it
is pulled out from the housing 2, first the mechanical
chassis 3 is lowered by the cam groove of the cam and the
disc tray 40 is cariied by the gear and the rack of the

tray 40 by the further rotation of the cam. A state shown in
Fig. 3 is a state in which the lowering of the mechanical
chassis 3 is completed, that is, a state in which the

operation of the mechanical chassis 3 is stopped and a state



enbodi nent according to the present invention is located in the outernost
position and the shutter is |ocated in an open position; Fig. 12 is
the side view of the nain part showing a state in which the optical pickup
apparatus is located in the innernost position and the shutter is |ocated-
in a closed position; Fig. 13 is the side view of the main part
showing a state in which the optical pil@kup apparatus is |ocated in the

i nnernost position and the shutter is located in an open position;

Fig. 14 isihhehfcHetheedist theynddnipaldbadddnwand anleaded,i a whach t he
optical pickup apparatus is located in the outernost position and the

shutter |S<hoga! ¢l FlgansOpena BesEE 2 which thEl Sietinboof ghde View
ﬁ e S O

showi ng schematic conStitution n"the mechanical chassis of the disc
P ayer eauuahent L9 cnhl8:5°5°0d SBRRYLTER! LRaboYE’ed 20ded JhSGnblRY 'S

the mechanical chassis 3 is opérated. For a mechanism for
carrying the disc tray 40 and vertically moving the
ﬁechanical chassis 3, refer to Japanese laid open patent No.
2-66772, U.S. patent No.'5172361 and others.

A disc table 4 rotated by a spindle motor not shown is
provided on the upper surface of the part close to the front
end of the-mechanical chassis 3. An opening 5 which is
substantially in the shape of a rectangle longer back and
forth is provided in the center of the upper surface of the
mecpanical chassis 3.

An optical pickup apparatus 6 is arranged on the side of
the upper surface of the mechanical chassis 3 and in the
opening 5 so that the optical pickup apparatus 6 can be moved
in the direction of the radius of a disc shown by arrows A
and B in Fig. 1 by a feed mechanism 8, being éuided by a feed
shaft 7. The feed mechanism 8 consists of a pinion 11 and
otheré driven by a motor not shown engaged with a rack 10
provided on the right side of a base 9 of the optical pickup
apparatus 6 as shown in Fig. 20 and the optical pickup

apparatus 6 is moved back and forth according to the rotation



out ; - Fig. 16 is a side view show ng schematic constitution -~ when
t he mechani cal chassis of the disc player equivalent to t he

9 second enbodinent is lifted and a disc tray is housed, Fig. 17 is a
bott om'vi ew show ng the shutter in the second enbodi nent; Fig. 18 is
a plan showi ng the constitution of a slider; Fig. 19 is a plan
showi ng the constitution of the optical_pickup apparatus; and Fig.
20 is an enlarged sectional view viewed ong a line XII1-XIl in Fig. 19.

of the pinion 11. The optical pickup apparatus § is located
in the outermost position of an opti§a1 disc when the optical
pickup apparatus @s moved to the rearmost position of the
mechanical chassis 3 in the direcéion shown by an arrow A in
Fig. 1, that is, to the upper end of the opening 5 in Fig. 1
and on the contrary. located in the innermost position of the
optical disc when the optical pickup apparatus is moved to
the forwardest position of the mechanical chassis 3 in the
direction shown by an arrow B in Fig. 1, that is, to the
lower end of the opening S5 shown in Fig. 1. The optical
pickup apparatus 6 is normally located in the innermost
position of an optical disc when reproducing operation is
started and ended.

The optical pickup apparatus 6 consists of various
optigal components such as an objective lens 12, a beam
splitter not shown and a laser diode not shown, these
components are arranged in a predetermined position on the
above base 9 and are covered with a case body 13. Beams
radiated from a laser diode is focused on the signal recorded
surface of an_optical disc with the objective 1ens-12. The
photo detector of the optical pickup apparatus 6 receives
beams reflected on the signal recorded surface of the optical

disc. The regenerative signal of data recorded on the



DESCRI PTI ON OF THE PREFERRED "EMBODI MENTS Referring to draw ngs, a

di sc recording and/or reproduci ng apparatus equival ent to enbodi nents
according to the present invention will be described in detail below In
each enbodi nent descri bed bel ow, the disc recording and/or reproducing
apparatus will be described, giving a disc player for reproducing an
optical disc such as a conpact disc as ay exanple. First, referring to
Figs. 1 to 8, a disc player equivalent to a first enbodi nent according to

the presengptifyBndiol #hél ahcedes£rsDgHal &Erat £6608UhgE8iror, a The disc
player 1 is provided with a disc tray 40 and a nechanical chassis 3 as

B pgtwr"uijg dF}:Qﬁck?ﬂgngrflorTQﬁddLEﬁerst5§¥ égpgéaeeaeﬂags%sgnaoaeﬁhai on

rom

from the above photo detector.

The case body 13 is a cover the dimension in the
directions shown by the arrows A and B in Fig. 1 of which is
shorter than the dimensioﬁ in the direction perpendicular to
the above dimension and which is substantially in the shape
of a little flat octagon when viewed from the top of the
optical pickup apparatus 6 as shown in Figs. 1, 2 and 8 and
is fixed on the base 9 with the case body covering-thg
various optical components. A substantially elliptic hole 15
is formed on the right side of the upper surface 14 of the
case body 13 and the objective lens 12 is exposed outside via
the hole 15. A spring fitting piece 16 and a boss 17 are
respectively formed on the side of the case body 13 on the
side of the disc table 4.

The shutter 18 is formed by integrating a thin plate in
the shape like a rice'scoop bent a little on the right side
halfway, that is, a main part 19 in such a shape that the
lateral width is wider in the rear part, that is, in the
direction shown by the arrow A in Fig. 1, a fitting part 20

extended downward substantially perpendicularly from the

front edge of the main



10 opening of a housing 2 and a position housed in the housing 2. An
optical disc is |oaded onto the disc | oading part not shown of the disc
tray 40 or ejected fromthe disc loading part in a state in which the disc
tray 40 is protruded from the housing as shown in Fig.3. An optical disc
carried by the disc tray 40 is chucked on a disc table described later by
a chucki ng nechani sm not shown in a position in which the disc tray 40 is
housed in the housing 2 as shown in Fig.l1%, the disc table is rotated and -

data is regsrt rogm tdieatopis Cathe dedife in tilfe aPidSadf PLICK Ui S Pedlsl ¢S4
descri bed ater. A nmechani cal chassis 3 is arranged inside the

I
housi ng 2 ' h ' ' e f .
mechani cal ngﬁgu%églﬁgd%&fspisﬁ%g%r%eﬁéﬁé (?ii:ﬁe]t%%uis:él% %e%%gt%%ﬁé?ﬁ{e}q%&: %%i cal
chassis can be _ turned, that _is, when the pechanjcal chassis is shjfted
utilizing FRe FEGR® 7RO% RAAA tREPING PRREE I 4 HOTRECE o1 RrPPFHEIPRM a

state in which the operation, that is, reproduction is stopped including
when close to the front end of the lower surface 21 of the main

part.19 and vertically protruded downward from a little rear
position of the fitting part 20 as shown in Figs. 1, 2 and 7.
The shutter 18 is formed by syﬁthetic resin or metallic
material.

For the form viewed from the top of the fitting part 20,
the wall faces of the fitting part continuing from the front
edge of the main part 19 and the left edge connecting with
the front edge make a right.angle with the main part as shown
in Fig. 7 and form the front wall 23 and the left wall 24
which are substantially in the shape §f a letter L. The
lower part from an intermediate position of the right half of
the_front wall 23 is bent forward perpendicularly and
protruded integrally as a spring fitting piece 25. ‘A pressed
piece 26 is protruded integrally diagonally forward from the
lower end of the left wall 24. A stopper piece 27 is
protruded integrally rightward from the upper part of the
front wall 23.

A slider 28 is as a whole substantially in the shape of

a plate longer back and forth as shown in Figs. 1 and 2 and a



the disc tray 40 is | oaded and unl oaded to a state in which the operation,
that is, reproduction is executed or when the nechanical chassis is
shifted reversely, the nechanical chassis is supported so that the front
end which functions as a turned end of the mechanical chassis is
vertically noved and the nechani cal chassis can be turned. The
lifting and carrier nechanisns carry theedisc tray 40 between a position
in which the disc tray is pulled out fromthe housing 2 and a position in

whi ch the (iS¢ ddrdy 35 dietsRibd Thd iz 1RE #nd Wl dO¥End Sarecimni cal

chassis 3 vertically. The above lifting and carrier nechanisns are

AR S8 X et T R g P I R T Ty
rising upward, that is, in such a shape as is twisted by 90
in a boundary between the main part 29 and the acting part 30
are integratéd. The front end 31 of the acting part 30 is
formed‘a little thicker than thé other part thereof and the
acting face 32 is formed diagonally so that thelfront end
face of the actiné part is dislocated back in the lower part
of the front end face.

The slider 28 is formed by synthetic resin whibh_slides
satisfactorily because the friction coefficient of the
surface is low and in addifion, which is excellent in
abrasion resistance. Long holes 33 1ongei back and forth are
formed in two locations in the main part 29 back and forth in
a straight line and furfher, a pressing shaft 34 is
integrally protruded vertically upward from a part protruded
a little to the-right from the right edge of the main part 29
between the front long hole 33 and a bounda;y between the
main part 29 and the acting part 30.

The slider 28 is attached to the upper surface of the
mechanical chassis 3 by machine screws 35 spirally fitted to
the mechanical chassis 3 through the long holes 33 so that

the slider is guided by the machine screws 35 and slid back



chassis 3 by being fitted to the nmechanical chassis 3 and a rack provided
on the rear surface of the disc tray 40 is forned on the external surface
of this cam After the disc tray 40 is carried to, for exanple a position
in whiech it is housed in the housing 2 by the gear of the camand the rack
of the disc tray 40, the camis further rotated and the nechanical chassis
3is lifted by the cam groove as described later. To carry the disc tray

40 to a position in which it is pullediput fromthe housing 2, first the

meehan Calang’ B33 83‘ thel AURRAA1RK1! BRCRILOBORBYE @A kG a3 MaNdnGe  di sC

tray 40 is carrie gear and the rac _ tray 407by the further

[ over i ng o Rechatiafezavs dRaBeck Sndk 5t dPegher feps Bolesds o

whi ch the operation of the nmechanical chassis 3 is stopped and a state
respectively. When the optiqal pickup apparatus 6 is moved
in the innermost position of an optical disc, the pressed .
piece 26 of the shutter 18 presses the pressing shaft 34 of -
the slidef 28, the slider 28 is moved forward, the acting
part 30 is protruded forwarder than the front end face of the
mechanical chassis 3 and the upper edge 37 of the wall part
36 inside the housing 2 comes in contact with the lower
part of the acting face 32 or approaches it as shown ip Figs.
1 and 5. A shutter driving mechanism 38 ié constituted by
these sliders 28 and wall part 36.

The shutter 18 is attached to the case body 13 in the
following state as shown in Figs. 1 and 2. The shutter is
attached to the case body 13 by inserting the turning shaft
22 in a hole in the center of the boss 17 of the case body 13
so that the shutter can be turned and a coil spring 39 is
stretched between the spring fitting piece 16 of the case
body 13 and the spring fitting piece 25 of the shutter 18.

At this time, the main part 19 is located with it covering a
part of the upper surface 14 of the case body 13, the stopper

piece 27 comes in contact with the front of the case body 13

and prevents the case body from being turned counterclockwise



12 in-which the disc tray 40 is | oaded and unl oaded, a state shown in
Fig. 4 1s a state in which the lifting of the nechanical chassis 3 is
conpleted, that is, a state in which the mechanical chassis 3 is operated.
For a rrechanismfor carrying the disc tray 40 and vertically noving the
mechani cal chassis 3, refer to Japanese |aid open patent No. 2-66772, U.S.
patent No. 5172361 and ot hers. A disc table 4 rotated by a spindle
notor not shown is provided on the upgdr surface of the part close to the

front endim@h YHRWERL E3nC ¥heC 335! Wihick 1 ORBRISRE Audhite) the tensile
substantially in the shape of a rectangle |onger back and forth is

provi ded kn the er of..the upper surf ce of t@?. mechani cal chassis 3.
An opti cal %C&@&e%’ﬁarcﬁl&s BN, A%, WRSSREE de of S .RESFFSEr surface
of the mechanical chassis 3 and in the opening 5 so that the optical
pi ckup apmEiresfeu2®% isnwnsatdyy@rotruded diagonally forward on the left
side of the case body 13, comes in contact with the pressing
shaft 34 of the slider 28 located ahead of the pressed piece,
if the optical pickup apparatus 6 is located in the innermost
position of an optical disc, the slider 28 is pressed and
moved in the direction shown by the arrow B in Fig. 1 because
the spring of the coil spring 39 acts via the pressed piece
26 and the pressing shaft 34 and the acting face 32
elastically éomes in éontact with the upper edge 37 of the
wall part 36 or approaches it.
The operation of' the disc player 1 and the operation of
the shutter in accordance with this will be described below.
As shown in Fig. 3, an optical disc 41 is 1oadéd or
unloaded onto/from a disc loaded surface thereof not shown
with the disc tray 40 pulled out.from the front of the
housing 2 (in a pulled-out position). The front end of the
" mechanical chassié 3.is held with it lowered when ﬁhe disc
tray 40 is located in a pulled position. The shutter 18
closes the hole 15 of the case body 13. The optical disc 41
is reproduced with the disc tray 40 puiled in the housing 2

(in a pulled-in position) as shown in Fig. 4.



-

in the-direction of the radius of a disc shown by arrowms A and Bin Fig. 1
by a feed nechanism 8, being guided by a feed shaft 7. The feed nechani sm
8 consists of a pinion 11 and others driven by a notor not shown engaged
with a-rack 10 provided on the right side of a base 9 of the opti cal

pi ckup apparatus 6 as shown in Fig. 20 and the optical pickup apparatus 6
I s noved back and forth according to the rotation

13 of the pinion 11. The optical pickud9pparatus 6 is |located in the

out er st posi fHh @n dMsHFIGBlorlitE pépFb IR AHd GPtiddICkiiARpParad us is
moved to the rearnost position of the nechanical chassis 3 in the
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of the the disc player l.after the disc tray 40 reaches a pulled-in
position, the front end of the lowered mechanical chassis 3
is raised as shown in Fig. 4, the disc table 4 is also raised
accor¢in§ly, the upper surface thereof comes in contact with
the lower surface in the center of the optical disc 41, the
optical disc 41 is lifted from the disc loaded surface of the
disc tray 40 when the disc tabie 4 is a little lifted. At
this time, the shutter 18 is moved in a position in.which the
hole 15 is exposed. 1In this state, the optical disc 41 is
chucked by the disc table 4 and a chucking mechanism not
shown, as the disc table 4 is rotated by the spindle motor,
the optical disc 41 is rotated and the optical pickup
apparatus 6 moved in the innermost position of the optical
disc 41 on the mechanical chéssis 3" is moved in the radial
direction of the optical disc 41 by the feed mechanism 8 so
as to read a signal from the optical disc 41.

When an instruction to stop the reproduction of the
opticél disc 41 is input via the operatbr console of the disc
player 1, the rotation of the disc téble 4 is stopped, the
optical pickup apparatus 6 is simultaneously moved to the

innermost position of the optical disc 41 by the feed



optical- disc when the optical pickup apparatus is noved to the forwardest

position of the nechanical chassis 3 in the direction shown by an arrow B
in Fig. 1, that is, to the Iower end of the opening 5 shown in Fig. 1. The
optical- pickup apparatus 6 is nornally located in the innernost position

of an optical disc when reproducing operation is started and ended.

The opti cal pi ckup apparatus 6 consists of various optical conponents such

as an objective lens 12, a beam splittéP not shown and a | aser di ode not

shown, thes@chHONBRNENthall Bravit R Ntie HeieIFANeshyosid iPHn the
above base 9 and are covered with a case body 13. Beans radiated froma

| aser dio i C . Slgn ecpr f | cal disc
"with the gg?%c{él%eé{f%g%r?%z%g%%éﬂpﬁ?% %gtlg%?%)?é%%é '?%gt(gp%%a?gp# ckup
apparatus 6 receives_ beans reflected on the signal recorded surface of the

optical dlerdedrnriRencrhsthe digmatray Hita r}RABFEFRELLOn to

eject the disc is issued, the disc tray 40 is moved from the
pulled-in position to the pulled-out position by the carrier
mechanism of the disc tray not shown after the optical disc
41 is loaded onto the disc loaded surface of the disc tray 40
in addition to the operation when the instruction to stop
reproduction is issued.

| The main part 19 of the shutter 18 is moved betwgen the
closed position for covering the hole 15 to hide the
objective lens 12 of the optical pickup apparatus 6 as shown
in Figs. 2 and 6 and the open position for exposing the
objective lens 12 without covering the hole 15 as shown in
Figs. 1 and 5 on.the upper surface 14 of the case body 13 by
the shutter driving mechanism 38 whgn the front end of the
mechanical chassis 3 is lifted or lowered in each operation
of the disc player 1.

When the opticé;'pickup apparatus 6 is moved to a
position corresponding to the innermost of the optical disc
41, the preséed piece 26 of the shutter 18 and the pressing
shaft 34 come in confact as shéwn in Figs. 1 and 5, force for

moving the slider 28 in the direction shown by the arrow B in



14 optical disc and an error signal of a focusing error, a tracking error
and others are generated based upon output fromthe above photo detector.
The case body 13 is a cover the dinension irn the directions shown by the
arrows -A and Bin Fig. 1 of which is shorter than the dinmension in the
direction perpendicular to the above dinmension and which is substantially
in the shape of a little flat octagon when viewed fromthe top of the
optical pickup apparatus 6 -as shown in2kigs. 1, 2 and 8 and is fixed on

the base 9p\gthythg éﬁéﬁg?ﬁé& 69 VER NEpi kg Hﬁéh9ﬂ§t988'ﬁ§|tﬁQQD@BRE&ét
substantially elliptic hole 15 "is forned on the right side of the upper
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respectlvegg nggeglgntagepggggegfpiggecggeaggdzhéBpggsLEgg shaft 34,
and the lower bart of the acting face 32 elastically comes in
contact with the upper edge 37 of the cam 36 or approaches
it. The upper edge 37 of the cam 36 inside the housing 2 is
relatively lifted with it elastically in contact with the
acting face 32 of the slider 28 as the front end of the
mechanical chassis 3 is lowered. At this time, as the
acting face 32 is displaced forward as it is lifted, phe
acting face is pressed by the upper edge 37 of the cam 36,
the acting face 32 is displaced backward and the slider 28 is
moved backward. As a result, the pressing shaft 34 of the
slider 28 presses the pressed piece 26 of the shutter 18
backward, the shutter 18 is turned clockwise when viewed from
the top with the turning shaft 22 as the center and moved in
the closed position shown in Figs. 2 and 6.

In the meantime, as the front end of the mechanical
chassis 3 is lifted, the upper edge 37 of the cam 36 is
relatively lowered. At this time, as the acting face 32 of
the slider 28 is elastically in contact with the upper edge
37 of the cam 36 by the pressure of the coil spring 39 which

acts via the pressed piece 26 of the shutter 18, the slider



side of- the disc table 4. The shutter 18 is fornmed by integrating a
thin plate in the shape like a rice scoop bent a little on the right side
hal fway, that is, a main part 19 in such a shape that the | ateral w dth
is wider in the rear part, that is, in the direction shown by the arrow A
“in Fig. 1, afitting part 20 ext ended downward substantially

perpendi cularly fromthe front edge of the main

15 part 19, that is, the edge on the skde of the .disc table 4 shown in

Fig. 1 ank& jmrdraafuding Inefved eftgavanahrectiheg frdrit drie dff atte edge and a
turning shaft 22 located in a position close to the front end of the | ower

surface 21, olnd{ifdBidhadid 3% ANt MELd | Gald YerRild e HOWyaids from a

little rear

counterclockwise when viewed from the top and as a result, is
automatically returned to the open pésition és shown in Figs.
1 and 5. |

As described above, in the disc player 1 equivalent to
the first embodiment, the upper edge 37 of the cam 36 inside'
the housing 2 is relatively lifted or lowgred as the front
end of the mechanical chassis 3 is lowered or lifted,
moreover comes in contact with the slider 28, the dbn;act
between the upper edge 37 of the cam 36 and the acting face
32 of the slider 28 is transmitted to the slider 28 and moves
the slider back and férth so as to move the shutter 18.
Second Embodiment

Next, referring to Figs. 9 to 20, a disc player'Sl
equivalent to a second embodiment according to the presen£
invention will be described. The disc player 51 is provided
with a disc tray 54 énd a chassis 53 as shown in Figs. 15 and
16. The disc tray 54 is moved between a position in which it
is protruded from the opening of a housing 52 as shown in
Fig. 15 and a position in which it is housed in the housing
52 as shown in Fig. 16 by the moving mechanism not shown of

the disc tray. An optical disc is loaded or unloaded



position of the fitting part 20 as shown in Figs. 1, 2 and 7. The shutter
18 is forned by synthetic resin’or netallic material. For the form
viewed fromthe top of the fitting part 20, the wall faces of the fitting
part continuing fromthe front edge of the main part 19 and the |left edge
connecting wwth the front edge nake a right angle with the main part as
shown in Fig. 7 and formthe front wal 323 and the left wall 24 which are
substantially in the shape of a letter L. The |ower part from an :

i nter medi i HOYdn ¥hePlaildte 1dlind'PdrOfnot hdwP B e Vehd Eidsd SLRBPise

forward perpendicularly and protruded integrally as a spring fitting piece
25. A pressed | ece 26 i s pr.otruded inteqrally. di.agon forwagd fromthe
| oner end 3t & réoﬁ%ltorbvdﬂ Vg'hl.ctkhlgl% ¢ g?rea@é SZ&; .| p‘fa)ﬁo%/(?_u%td M®grally
rightward fromthe upper part of the front wall 23. A slider 28 is

as a whol ekeidrusimal33 as: shawnhiapFid. 1% plAs sshowyein pBtk. akll. famth as
shown in Figs. 1 and 2 and a :

optical disc carried by the disc tray 54 together with a disc
table described later is chucked by a chucking mechanism not
shown provided in the housing 52 in a position in which the
disc tray 54 is housed in the housing 52 and data is read
from the optical disc by an optical pickup apparatus
described later.

A mechanism for carrying and lifting the disc frgy 54
and the mechanical chassis 53 shall be constituted as in.the
above first embodiment.

The mechanical chassis 53 is arranged inside the housing
52. The rear end of the mechanical chassis 53 is supported
by the housing 52 so that the mechanicai chassis can be
turned.

That is, the disc player 51 is constituted so that the
front end which functions as the turning end of the
mechanical chassis is vertically moved utilizing the rear end
thereof as a supporting point for turning when the disc tray
5S4 is loaded or unloaded. A state shown in Fig. 15 is a
state in which the lowering of the mechanical chassis 53 is

finished, that is, a state in loading and unloading, and a



16 mai-n part 29 extended horizontally and an acting part 30 protr.uded
forward fromthe front end of the main part 29 and rising upward, that is,
in such a shape as is twisted by 90 in a boundary between the main part 29
and the acting part 30 are integrated. The front end 31 of the acting part
30 is fornmed a little thicker than the other part thereof and the .acting
face 32 is forned diagonally so that the front end face of the acting part
is dislocated back in the |ower -part of24he front end face. The

slider 28 i dordiRnPYimWildetie 1€ oS hiiesh &Rt Ifachyy idy digeause
the friction coefficient of the surface is low and in addition, which is

excellent in, abrasjon resjstance. ong .hol es .33 l.onger hack and forth are
mechan{ca éha551s 1s 1nfgheé, that 1s§)a statezan wﬁﬁéh

the mechanical chassis.53 is operated, that is, reprodﬁction
is executed and reproduction is stopped except in loading and
unloading. The front end of the mechanical chassis 53 is
vertically moved by a mechanism not shown,.being interlocked
with the movement of the disc tray 54 as in the above first
embodiment.

In the disc player 51, it is because reproduction can be
started promptly when an optical disc on the disc tfay 54 is
reproduced as it is without exchanging the optical disc that
the front end of the mechanical chassis 53 is not lowered
except in the loading and unloading of the disc tray 54.

A disc table 55 rotated by a spindle motor not shown is
provided on the upper surface of a part close to the front
end of the mechanical chassis 53. An opening 56 longer back
and forth substantially in the shape of a rectangle is
provided in the center of the upper surface of the mechanical
chassis 53.

An optical pickup apparatus 57 is arranged on the side
of the upper surface of the mechanical chassis 53 and above
the opening 56 so that the optical pickup apparatus can be

moved in the radial direction of an optical disc by a feed



formed-in two locations in the main part 29 back and forth in -a-straight
line and further, a pressing shaft 34 is integrally protruded vertically
upward froma part protruded a little to the right fromthe right edge of
the main part 29 between the front I ong hole 33 and a boundary between the
main part 29 and the acting part 30. The slider 28 is attached to

t he upper surface of the nmechani cal glassis 3 by nmachine screws 35
spirally fitted to t he nechani cal cha55|s 3 through the | ong holes 33 so
that  t hemetharisms5gui beindyygbhdeddshi acfeseding Shafinds8li d back

17 and forth on the nechanical chassis 3 by relatively noving the nmachine

screws 35 back @pd f@éahmééhéﬂfsxho;“)@ DQ'ﬁfo@f?de&eﬁP@ﬁtéV%&k ggen the

optical pickup apparatus 6 is noved

provided on the r}ght 51de of a rack part 61 which is a
rectangular area substantially longer back aﬁd forth on the
right side of a base 60 of the optical bickup apparatus 57
except a part cut out 62 at the rear end of the right side, a
pinion 64 engaged with the rack 63 and driven by a motor not
shown and others. The feed mechaniém 59 moves the opticai
pickup appagatusl57 in the radial direction of an optical
disc in accordance with the rotation of the pinion 64.

The optical pickup apparatus 57 is moved between when it
is moved to the rearmost position of the mechanical chassis
53 shown in Fig. 11, that is, the outermost position of an
optical disc and in the méantime, when the optical pickup
apparatué is moved to the forefront of the mechanical chassis
53 shown in Fig. 9, that is, the innermost position of the
optical disc'by'the feed mechanism 59. The optical pickup
apparatus 57 is moved to the inner position of an optical
disc when the reproduction of the optical disc is stopped.

A guide groove 65 extended from the front end to the
rear end as shown in Fig. 9 or 20 is formed in the
substantial center in the direction of the width of the upper

surface of the rack part 61. T-shaped projections 66 each



i n the innernost position of an optical disc, the pressed piece 26 of the
shutter 18 presses the pressing shaft 34 of the slider 28, the slider 28
is moved forward, the acting part 30 is protruded forwarder than the front
end face of the nechanical chassis 3 and the upper edge 37 of the wall
part 36 inside the housing 2 cones in contact with the lower part of the
acting face 32 or approaches it as shown in Figs. 1 and 5. A shutter
driving nmechanism 38 is constituted by 2Bhese sliders 28 and wall part 36.

The shutt [ t 0 .t A% y‘&éi. : f.ql 1.0w NG, te as
shown in g{pés'. f%ﬁj,o?%ghsﬁtﬁ]?er I'S é&gtst ac tJ'éig‘t%lc})]delt]ﬁ(e lglase 0 ﬁfg by

insertingﬂ%ge turning shaft , 22 in_.a hole in_,the center of .the boss 17 of
the case Wy Betteln T ke dibegrkler REAF A YRR A5 Y™ ddti ng 39

S stretched between the spring fitting piece 16 of the case body 13

and t he spfigg 20 tin nyveilexmtdond dthe gngitsronicloseite Hike tfrmnt tdred nai n
part 19 is located with it covering a part of the upper surface 14 of the
case body didd 4 NhSositifielclodd &6 thie GERS éid CONtAE hide tHodvoOngs of the

case body 13
and further as shown in Fig. 19, a spring fitting projection
67 provided with a substantially cylindrical convex portion
67a protruded backward is integrally protruded in a little
forward position between £hese T-shaped projections 66.

A slider 68 is attached to the rack 61 so that the
slider can be slid back and forth.

The slider 68 is.formed by a substantially rectangular
plate a little longer than the longitudinal length of the
rack part 61 as shown in Fig. 18 and a part different in a
level 69 extended from the front end to the rear end is
formed a little on the right side of the'ﬁﬁber surface
thereof. The slider 68 is divided into the upper part 70 and
the lower part 71 by this part different in level 69. Long
holes 72 and 73 longer back and forth the respective shapes

" of which are different are formed in two locations in the
lower part 71 with the long holes separated to some extent
back and forth in a straight line. Referring to the long
hole 72 on the front side, the transverse opening width of

the front half 72a is formed so that it is approximately the



and prevents the case body from being turned countercl ockw se

18 when viewed fromthe top, which is caused due to the tensile force of
the coil spring 39 and unnecessary. The pressed' piece 26 is greatly
protruded diagonally forward on the left side of the case body 13, cones
in contact with the pressing shaft 34 of the slider 28 | ocated ahead of
the pressed piece, if the optical pickag apparatus 6 is located in the

i nnernmost  position of an optical disc, “the slider 28 is pressed and noved

|n the dirggifods Sopun By the PLEPvhB1EMIbY o lsbBERUREial g SPIing Of the
coil spring 39 acts via the pressed piece 6 and the pressing shaft 34 and
the act | ng.taeea3Peafl asticall, oaaesal D o0k e, Ll 1B°HRRER §H98n37 ©f

wall surface directed forward of the rear opening edge and

this part functions as a spring fitting part 74. The long

hole 73 on the rear side is formed substantially in the shape

of a 1ettef T when viewed from the top and the opening width

at the rear end is formed so that it is formed approximately

twice as wide as that of the front part 73a to be a wider

part 73b.

The long holes 72 and 73 are formed so that the width of
the rear half 72b and that of the wider part 73b of the long
hole 73 are respectively substantially the same as the width
of each top 66a of the above T-shaped projéctions 66 and the
width of the front ﬁalf.72a and that of the front part 73a
are respectively formed substantially the same as that of
each lower part except each top 66a of the T-shaped
projections 66.

A rack 75 is formed on the right side of the above upper
part 70. A cylindrical acting projection 76 as shown in
Figs. 9 and 13 is integrally protruded upward substantially
in the center in the longitudinal direction at the left edge

of the slider 68.

As described above, the slider 68 ié provided on the



The operation of the disc player 1 and the operation of the shutter in
accordance with this will be described bel ow. As shown in Fig. 3, an
optical disc 41 is |loaded or unloaded onto/froma disc | oaded surface

t hereof- not shown wth the disc tray 40 pulled out fromthe front of the
housing 2 (in a pulled-out position). The front end of the  nechanical
chassis 3 is held with it | owered when e disc tray 40 is located in a
pul | ed position. The shutter 18 closes the hole 15 of the case body 13.
The opticakagkspastt ehiSoreRhedepedcuit bith8pdappakh@s487p8bl edaknthie
housing 2 (in a pulled-in position) as shown in Fig. 4.

19 Vhen,an lnatrueti guba 1epiaduce e aRlees ol 3¢ 4ldisc bPyh bY

bei ng oper at'éd On an Operator consol e Not Shown

the feed direction of the optical pickup apparatus 57. That
is, the 1oﬁer part 71 of the slider 68 is fitted to the guide
groove 65 in the rack part 61 by aligning the rear half 72b
of the long hole 72 and the wider part 73b of the long hole
73 of thé slider 68 with the respective T-shaped projections
66 of the rack part 61 so that the lower part of the slider
can be slid, the tops 66a of the T-shaped projections 66 are
respectively protruded upward thrbugh.the rear half 72b of
the long hole 72 and the wider part 73b of the long hole 73
and the spring fitting projection 67 is located in the rear
half 72b of the long hole 72 so that the spring fitting
projection is opposite to the spring fitting part 74. When
the slider 68 is slid backward, that is, in the direction
shown by an arrow in Fig. 9 until the T-shaped projections 66
are respectively located in the front half 72a and the front
part 73a which are both narrower parts of.the long holes 72
and 73, the slider 68 can be moved on the rack part 61 in the
directions shown by the arrows C and D in Fig. 9 with it

put among the rack part 61 and the tops 66a of the T-shaped
projections 66, being guided by the guide groove 65 and the

T-shaped projections 76 relatively slid in the front half 72a



the disc player 1 after the disc tray 40 reaches a pulled-in position, the
front end of the | owered nmechanical chassis 3 is raised as shown in Fig.

4, the disc table 4 is also raised accordingly, the upper surface thereof
conmes i'n contact with the |ower surface in the center of the optical disc
41, the optical disc 41 is lifted fromthe disc | oaded surface of the

disc tray 40 when the disc table 4 is a éittle lifted. At this tinme, the
shutter 18 is noved in a position in whfeh the hole 15 is exposed. In this

state, theampttal f:60e pglrt S73£NE kgtte Moriderdlies 1M #3Nd a chucking
mechani sm not shown, as the disc table 4 is rotated by the spindle notor,

the optical disg 417 S.. i ' t din
t he i nner nost p%s?‘%}ions%ﬁﬁgﬁoa%jc%%@a%%c&%h gingrﬁ%‘%]é%%%érﬁca org%;r!ggeles 3
is nmoved in the radial direction of the optical disc, 41 by the_ feed
mechani sm B82€% Past 1ol rang %P%iiﬁ%&nqr%ﬁﬁ?{hgcﬁﬁ?lﬁﬁtkﬁ%ﬁ:%h“and 74 ofren an

I nstruction to stop the reproduction of the optical disc 41 is input via
t he oper at thecshidé¢e 68, thethii ends thereof are supported by the convex

portions by engaging both ends with the convex portions 67a
and 74a. As a result, the slider 68 is bressed in the
direction shown by.the arrow C in Fig. 9 by thé pressure of
'.the coil spring 77 on the rack part 61 and the spring fitting
projection 67 comes in contact with the front edge of the
rear half 72b of the loﬁg hole 72. At this time, Ehe.rack 75
of the slider 68 and the rack 63 of the rack part 61 of the
base 60 are located vertically and as the rack 75 of the
slider 68 can be a little dislocated in the direction shown
by the arrow D in Fig. 9, they are respectively engaged with
the pinion 64 without a backlash;
Various optical components such as a beam splitter and a
laser diode respectively not shown are arranged in a
predetermined position on the left side of the above base 60
in addition to the oﬁjeqtive lens 78 in the optical pickup
~apparatus 57 and the periphery is covered with.a case body
79. A turﬁing shaft 81 for supporting a shutter described
later so that the shutter can be turned is protruded at the

base of the rack part 61 at the rear end of the base 60 and



pl ayer :1, the rotation of the disc table 4 is stopped, the optical pickup
apparatus 6 is sinultaneously noved to the innernbst position of the
optical disc 41 by the feed 20

mechani'sm 8, the front end of the nmechanical chassis 3 is |owered and the
optical disc 41 is loaded onto the disc |oaded surface of the disc tray
40. When an instruction to eject the disc is issued, the disc tray 40 is
moved fromthe pulled-in position to tB@ pulled-out position by the

carrier n&¢hane sgic tdRadlice tHaycdws voaym afiershdenophieay. disc 41 is
| oaded onto the disc | oaded surface of the disc tray 40 in addition to the
ﬁgf[}aggﬂ‘ %&xﬂ{ %iés‘ﬁ t”féiréxﬁrtﬁé’ éﬁﬁ@ct%@?@&‘f&“{]é’ at& kéé_&éé’d on the 'N€
signal recqrded surface of an optical disc. The beams
reflected by the optical disc_are received by a photo
detector of the optical pickup apparatus 57. A regenerative
signal and various error signals of an optical disc ére
generatéd based upon the output from the photo detector.,
The case body 79 is formed by a substantially octagonal
cover when viewed from the top of the optical pickup
apparatus 57 as shown Figs. 9 to 12 énd fixed on the base 60
with it covering various optical components. A substantially_
elliptic hole 82 is formed on the right side of the upper
surface 80 of the case body 79 and the objective lens 78 is
exposed outside via the hole 82. Beams are radiated towara
an optical disc through this hole 82.
The shutter 83 consists of a main part 84 formed by a
thin plate for example so that the top of a rice scoop is
-bent to the right horizontally from a boundary between the
top and the handle when viewed from the top of the optical
pickup apparatus 57 as shown in Figs. 1 to 4 and 17, a
cylindrical part 85 integrally protruded from the center of
the rear end of the main part 84 downward and a pressed part

86 protruded from the right edge of a part in which the



cl osed -position for covering the hole 15 to hide the objective lens 12 of
the optical pickup apparatus 6 as showmn in Figs. 2 and 6 and the open
position for exposing the objective lens 12 without covering the hole 15
as shown in Figs. 1 and 5 on the upper surface 14 of the case body 13 by
the shutter driving nmechani sm 38 when the front end of the nmechanical
chassis 3 is lifted or lowered in each operation of the disc player 1.
When the optical pickup apparatus 6 is 3jpved to a position corresponding

Shut tor 10CERBIRECat oBafRobEarb Gsridea’ HE PREDIER:LRATGE L il |

and 5, force for nnving the slider 28 in the direction shown by the arrow
Bin part 84 and the above three parts arye integrated using

synthetic resin. :

As shown in Fig. 17, pressed pieces 87 are integrally
protruded from-the front end and the rear end of the pressed
part 86 downward. The lernigth of the cylindrical part 85 is a
little longer than the height when the case body 79 is
attached onto the baée 60. A hole 84a is also provided in a
position corresponding to the inner hole of the cylindrical
part 85 in the main part 84 and the hole 84a is opén to the
upper surface of the main part 84.

The shutter 83 formed as described above is attached to
the optical pickup apparatus 57 in the following state as
shown in Figs. 9 to 12.

That is, the cylindrical part 85 is fitted to the
turning shaft 81 of the base 60, a part for preventing from
falling is provided at_the upper end of the turning shaft 81
protruded upward from the hble 84a of the main part 84 by a
suitable method and the acting projecﬁion 76 of the slider 68
is located between the pressed pieces 87 of the pressing part
86. Therefore, the shutter 83 is turned clockwise or
counterclockwise with the turning shaft 81 of the base 60 as

the center of turning by the change of the position of the



Fig. 1-is energized by the spring transmtted by this contact of the coi
spring 39 because the spring of the coil spring 39 acts via the pressed
pi ece 26 and t'he pressing shaft 34, and the |lower part of the acting face
32 elastically comes in contact with the upper edge 37 of the cam 36 or
approaches it. The upper edge 37 of the cam 36 inside the housing 2 is
relatively lifted with it elastically |Q contact with the acting face 32
of the slider 28 as the front end of the mechani cal chassis 3 is | owered.

At this tiseting phejeaciong7éacausadi bydilel moeeméntwafdthe siiderl| 68t ed,
the acting face is pressed by the upper edge 37 of the cam 36, the acting

face 32 isg aged C agg the slider 28 is noved backward. As a
resul t, theg%§§é5§ tﬁ% #?ﬁggno the slider 28 presses t he pressed piece

26 of the shutteg 18 bac t he shutg r %g S turn gockmn when
vi ewed from th&PEoPPHAFER tﬁéCFHPnFHBaEH A8 Wﬁge RF Feqhd ved in

the cl osed position shown in Figs. 2 and 6. In the neantine, as the
front end Gronkeendchasition shawni $n3Fig.| LPye§hathisuppePosdgaon7ier t he

camseis reading a table of contents (TOC) in which the time codes of
an optical disc (a compact disc in case an thical disc is a
compact disc) are recorded and the outermost position of the
optical disc shown in Fig. 12 when the disc p;ayer 51 is
operated and designed so that the respective positions are
detected by a detecting mechanism such as a limit éwitch.

The operation of the disc player 51 and the operation of
the shutter 83 in accordance Qith the operation of the disc
player will be described below.

As shown in Fig. 15, an optical disc 88 is loaded or
unloaded onto/from a disc loaded surface not shown of the
disc tray 5S4 with the disc tray 54 pulled out from the front
face of the housing 52 (in the pulled-out position). In this
pulled-out position of the disc tray 54, the front end of the
mechanical chassis 53 is held with it lowered. At this time,
the shutter 83 closes the hole 82 of the case body 79. The
optical disc 88 is reproduced with the disc tray 54 pulled in

the housing 52 (in the pulled-in position) as shown in Fig.

16.



relatively lowered. At this tine, as the acting face 32 of the slider 28
Is elastically in contact wwth the upper edge 37 of the cam 36 by the

pressure of the coil spring 39 which acts via the pressed piece 26 of the
shutter 18, the slider 22 28 is

gradual ly noved forward as the front end of the mechanical chassis 3 is
lifted, the shutter 18 is turned countexl|ockwi se when viewed fromthe top
and as a result, is automatically returned to the open position as shown
in Figs. 1 andréferring #s thecréepeddaboien ofi the dbsical afibsc 188,

equi valent to the first enbodi ment, the upper edge 37 of the cam 36 inside

the housingneni gn' %é{:ﬂiéuoh' {:Bege?i?{igg@r€Hea§p{:§]8air&5]§c gad; of the

mechani cal chassi s [ ower ed or

issued in the pul;ed—in positién of the disc tray 54, the
lowered front end of the mechanical chassisl53 is lifted by a
lifting mechanism not shown, hereby the disc table 55 is also
lifted, the upper surface thereof comes in contact with ghe
lower surface in the center of the optical disc 88, the
optical disc 88 is lifted from the disc loaded surface of the
disc tray 54 because the disc table 55 is a little lifted
from there. Afterward, the optical disc 88 is chuékeq by a
chucking mechaﬁism not shown and the disc table 55 and also
rotated in accordance with the rotation of the disc table 55
by a spindle motor.

When the operation of-the disc player 51 is stopped
including when the disc player is powered off, the optical
pickup apparatus 57 is defined so that it.is always held in
the innermost position of the optical disc 88 on the
mechanical chassis 53 as shown in Figs. 10 and 13 and at this
time, a limit switch 89 for detecting that the optical pickup
apparatus 58 reaches the innermost position of the optical
disc is on.

The optical pickup apparatus 57 stopped in the innermost

position of the optical disc 88 is moved a little backward by



mor eover comes in contact with the slider 28, the contact between the
upper edge 37 of the cam 36 and the acting face 32 of the slider 28 is
transmitted to the slider 28 and noves the slider back and forth so as to

nove the shutter 18. Second Enbodi nent Next, referring to Figs. 9 to
20, a disc player 51 equivalent to a second enbodi nent according to the
present invention will be described. The disc player 51 is provided wth

a disc tray 54 and a chassis 53 as show? in Figs. 15 and 16. The disc tray
54 is novethdefewm® mec0fiidn @9 ivhtill athe tlinik EwWiltialtesh fimdfieedpeni ng
of a housing 52 as shown in Fig. 15 and a position in which it is housed

e UL CIGLED SRS S b0, 8 Dl B AR SO O
again.and stopped:in the front end position. The above front
end position is a position in which TOC described above is
read and the shutter 83 is moved to the open position in
which the hole 82 of the case body 79 is exposed. Afterward,
the optical pickup apparatus 57 ié suitably moved in the
radiél direction of the optical disc 88 in the range between
the innermost position and the outermost position of the
optical disc 88 by the feed mechanism 59 so as to réa@ a
signal.

Next, when an instruction to stop the operation is
issued while the optical disc 88 is reproduced, the rotation
of the disc table 55 is stopped, the optical pickup apparatus
57 is simultaneously moved in the direction shown by the
arrow D in Fig. 9 by the feed mechanism 59, the front end of
the mechanical chassis 53 is simultaneously lowered and the
optical disc 88 is loaded onto the disc loaded surface of the
disc tray 54. When an instruction to eject the disc is
issued, the disc tray 54 is moved from the pulled-in positién
shown in Fig. 16 to the pulled-out position shown in Fig. 16
after the optical disc 88 is loaded onto thé diéc loaded

surface of the disc tray 54 in addition to the operation when



23 onto/fromthe disc |oading part not shown of the disc tray 54 in a
position in which the disc tray 54 is pulled out from the housing 52 as
shown in Fig. 15. As shown in Fig. 16, an optical disc carried by the disc
tray 54 together with a disc table described later is chucked by a
chucki ng mechani sm not shown provided in the housing 52 in a position in
which the disc tray 54 is housed in the housing 52 and data is read from
the optical disc by an optical pickup agparatus described later.- A
mechani sm faor ioatiryictd candd istopnd st s stiesic t Aay inétrand ione toe sltaritca
chassis 53 shall be constituted as in the above first enbodi nent.

The mechanialr dhitaich 5 IrdtidReabn 1Y) o MR 0B anb Bl ear end

of the mechani cal chassis 53 1 s support by "t he "housing 52 so that the

T cr e BRI o Waioe are Mol )8 URIILY o2 '

shown when a user operates a switch on an operator cogsole
not shown of the disc player 51.

At this time, the 6§tical pickup apparatus 57 is moved
in the direction shown by the arrow D in Figs. 9 and 11 on
the meéhanical chassis 53 by the feed mechanism 59. Even if
the optical pickup apparatus 57 reaches the innermost
position of the optical disc and the limit switch 89 is
turned on, a predetermined time feed mechanism 592 further
continues to be operated.

That is, when the optical pickup apparatus 57 is further
moved a little in the inner direction of the disc exceeding
the innermost position of the disc by the feed mechanism 59
after the limit switch 59 is operated, the engagement between
the rack 63 and the pinion 64 is released because they reach
the cut-out part 62 and the pinion is engaged with only the
rack 75 of the slider 68. Therefore, only the slider 68 is
further moved in the inner direction of éhe disc by the
rotation of the pinién 64, compressing the coil spring 77 and
the acting projection 76 is accordingly moved in the inner

direction of the disc. As a result, this movement is



front end which functions as the turning end of the mechani cal chassis is
vertically noved utilizing the rear end t hereof as a supporting point for
turning when the disc tray 54 is |oaded or unloaded. A state shown in
Fig. 15 is a state in which the |lowering of the mechanical chassis 53 is
finished, that is, a state in |oading and unl oading, and a

24 state shown in Fig. 16 is a state in3&hich the lifting of the

mechani cal chassis 53 is finished, that is, a state in which the

mechani cal tedwmsritedB ts thersthethet 83 via tleprmbsdednpars 8&esfitggde and
reproduction is stopped except in |loading and unloading. The front end of

Lgfnm%ha 1]96?{?( ’h astovﬁﬁé'&ééifﬁ{% %ﬂe@é’xé’n@@ha@hé”ém%té{mw

g interlocked mn e novenent he disc tray 54 as in the above

first is turned clockwige when viewed from the top of the optical
pickup apparatus 57 with the turning shaft 81 as the center,
the main part 84 is moved to the closed position for covering
.the hole 32 as shown in FPigs. 9 and 12 to hide the objective
lens 78 of the optical pickup apparatus 57 on the upper
surface 86 of the case body 79 and the rotation of the pinion
64 is stopped.

When an instruction to reproduce the disc plajer_Sl is
issued in a state in which the operation is stopped, the
pinion 64 starts to be rotated to the contrary to the above
description, at first only thé slider.68 is moved in the
difection shown by the arrow D in Fig. 9 and the acting
projectidn 76 is also moved in the direction shown by the
arrow D, that is, in the outer direction of the disc
accordingly. As a result, this movement is transmitted to
the shutter 83 via the pressed part 86, the shutter 83 is
turned counterclockwi;e when viewed from the top of the
optical pickup apparatus 57 with the turning shaft 81 as the
center, the movement of the slider 68 on the rack part 61 is
stopped with the spring fitting projection 67 of the rack

part 61 in contact with the front edge of the rear half 72b



enbodi rent . In the disc player 51, it is because reproduction can be
started pronptly when an optical disc on the disc tray 54 is reproduced as
it is without exchanging the optical disc that the front end of the
mechani‘cal chassis 53 is not | owered except in the |oading and unl oadi ng
of the disc tray 54. A disc table 55 rotated by a spindle notor not
shown is provided on the upper surface of a part close to the front end
of the mechanical chassis 53. An openi n@756 | onger back and forth

substanti abkythB 188gShape 9b énaeﬁhénﬂlaﬁn' §arer gyi gedeh8 theceeptes 9§ the
upper surface of the nechanlcal chassi s . An optical pickup

mechan o) neRed Fe' B3BER Bgh, an"bhfen, %%ﬁ 185880 Fnkbe; Ra85 ,bBRK) 73 ckup

appar atus can be moved in the radial direction of an optical disc by a
f eed is not covered, that is, to the open position in which the

objective lens 78 is exposed as shown in Figs. 10 and 17.

When the pinion 64 further continues to be rotated, the
only movement of only the slider 68 is stopped with the
spring fitting projection 67 in contact with_the front'edge
of the rear half 72b of the long hole 72, the front edge of
the front half 72a of the long hole 72 and the front edge of
the long hole 73 respectively press thé T-shaped projections
76 on the front side of the rack part 61 in the outer
direction of the disc, hereby the slider 68 and the rack part
60 are moved in the outer direction of the disc togeﬁher, the
teeth of the pinion 64 are released from the cut-out part 62
of the réck part, engaged with the rack 63 and the overall
optical pickup apparatus 57 is further moved in the direction
shown by the arrow D in Fig. 9, that is, in the outer
direction of the disc.

As described above, as the feed mechanism for moving the
optical pickup apparatus also functions as a mechanism for
moving a shutter opening/closing mechanism for opening or
closing the shutter and as optical pickup moving means in the

disc player equivalent to the second embodiment, a mechanism



25 nmechani sm 59, being guided by a feeding shaft 58. The feed
mechanism 59 is provided with a rack 63 provided on the right side of a
rack part 61 which is a rectangular area substantially |onger back and
forth on the right side of a base 60 of the optical pickup apparatus 57
except a part cut out 62 at the rear end of the right side, a pinion 64
engaged with the rack 63 and driven by ggndtor not shown and others. The
feed mechani sm 59 noves the optical pickup apparatus 57 in the radial

di rection fir ProprtGalg e A dik ast AHB R W4 pikupPtaigarmtals themi ni on
64. The optical pickup apparatus 57 is noved between when it is

1 “that 1S AF A Y ng WEAELIRT Y o OO Sectd Wilihed 71O

meanti me, when the optical pickup apparatus is noved to éhe forefront of
t he mechant® Wb LIRPORENtS, FRER AE pe shytker | Pering{¢HRFiRZEL position
of the

mechanism and the shutter are added and only a part of
control means for the feed mechanism'is changed.

In the above each embodiment, the constitution that the
shutter is arranged between an optical disc and the end of
the case body on the upper surface éf the case body is
described as an example, however, the shutter may be also
arranged between the inner surface of the case body and the
objective lens. In the above embodiments, the constitution
that when the optical pickup apparatus is located in the
innermost position of an optical disc, the upper surface of
the objective lens is covered with the shutter is described,
however, when reproduction is stopped, the optical pickup
apparatus is moved to the outermoét position of the disc and
the upper surface of the objective lens may be also covered
with the shutter in the positibn. In‘the above embodiments,
the disc player for reading data recorded on an optical disc
is described as an example, however, the present invention
can be also applied to an optical disc recording apparatus
for recording data on an optical disc or an optical disc

recording and/or reproducing apparatus.



optical disc by the feed nechanism 59. The optical pickup apparatus 57 is
noved to the inner position of an optical disc when the reproduction of
the optical disc is stopped. A gui de groove 65 extended fromthe
front end to the rear end as shown in Fig. 9 or 20 is forned in the
substantial center in the direction of the width of the upper surface of .
the rack part 61. T-shaped projections fi each :
26 upper part of “which is protruded substantially in the shape of a letter-
T are integral | yhprptesdnt ipvention wavVhei varfo@sl¢Otrangformédain ons of
a position close to the front end and a position close to the rear end in
(he Oul de 9hgO¥EnGa. 1adntUb! AL 8580PYGE! Bnfl freddne 23 AOLROGRI 1L A0,

a substantia

proj ection ded Wit Iy cylin Fical caonvex portion

greatly deviated .



67a protruded backward is integrally protruded in a little forward
position between these T-shaped projections 66. A slider 68 is
attached to the rack 61 so that the slider can be slid back and forth.
The slider 68 is formed by a substantially rectangular plate a little

| onger than the longitudinal length of the rack part 61 as shown in Fig.
18 and a part different in a |evel 694tended fromthe front end to the
rear end is formed a little on the right side of the upper surface

thereof. The slyger P8 dsathuipded.into the upper part 70 and the | ower
part 71 by this part different in level 69. Long holes 72 and 73 | onger

back and forth fhe r specElve S ferent are formed in

two | ocations inh"the +ciér$agi ﬁf?ﬂrﬁhﬁglﬁﬂ8?35lﬁgp§8 BF4PEd to some

extent back and forth in a straight line. Referring to the long hole 72
on the froApPParadtus; heorprhsiBEse opening width of the front half 72a is
formed so that it is approximately the
a carrier mechanism for carrying a disc inside and
_oﬁtside said apparatus;
an optical pickup apparatus provided with an objective
lens for radiatiné beams on the disc carried by said carrier
mechanism;
a shutter proviaed to said optical pickup apparatus so
that said shutter can be moved between a first positign for
exposing the upper surface of said objective lens and a
second position for closing the upper surface of said
objective lens for exposing or closing the upper surface of
sadid objective lens; and
a moving mechanism for moving said shutter between said
first position and said second position according to
recording and/or reproducing operation.
2. An optical disc recording and/or réproducing
apparatus according to Claim 1, wherein:
| said moving mechénism moves said shutter from said
second position to said first position in recording or

reproduction; and

said moving mechanism moves said shutter from said first

-_—
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27 half of that of the rear half 72b, a substantially cylindrical
projection 74a directed forward is fornmed on the wall surface directed
forward of the rear opening edge and this part functions as a spring
f|tt|ng part 74. The long hole 73 on the rear side is fornmed substantially
in the shape of a letter T when viewed fromthe top and the opening wdth
at the rear end is fornmed so that it is forned approximately tw ce as w de
as that of the front part 73a to be a wigler part 73b. The | ong hol es-

72 and 73 sg,t 8 r I that of

t he wi der gég%egéﬂg P ?ﬁ l%ﬁégﬁﬁ“$9§€§9é?éé$%%pgc }V§I§Ss % |aIIy t he
sane as the w of _.each top 66a of {he aboye T-shaped prOJectlons 66 and
the widt h°BFSf-ﬁ€ PRt aaaﬁragvza H}ﬁds?h‘ét C%’Fr%ﬁ% PeohenpsERt 73a are
respectively forned substantially the sane as that of

3. An optical disc recordlng and/or reproduc1ng
apparatus according to Claim 2, wherein:

said apparatus is further provided with a lifting
mechanism for lifting or lowering said optical pickup
apparatus between a lifted position for radiating beams on a
disc carried by said carrier mechanism and a lowered position
under said lifted position when a disc is being carried by
said carrier mechanism and/or when recording or reﬁroduction
is stopped: and

said moving mechanism moves said shutter according to
the operation of said lifting mechanism.

4. An optical disc recording and/or reproducing
apparatus according to Claim 3, wherein:

said moving mechanism moves said shutter to said second
position when said optical pickup apparatus is moved from
said lifted position to said lowered position by said_lifting
mechanism.

5. An optical disc recording and/or reproducing
apparatus according to Claim 4, wherein:

said moving mechanism moves said shutter to said first

position when said optical pickup apparatus is moved from

IO g “‘ﬁﬁ]‘imi’ii:ﬂifi‘ i




each | ewer part except each top 66a of the T-shaped projections 66.

Arack 75 is formed on the right side of the above upper part 70. A
cylihdrical acting projection 76 as shown in Figs. 9 and 13 is integrally
protruded upward substantially 1in the center in the longitudinal direction

at the left edge of the slider 68. As descri bed above, the slider
68 is provided on the 28 rack part

42
61 of the optical pickup apparatus 57 so that the slider can be noved in

the radi al sgi § eLéh@Pe@i pds it 56n Ofo | Said Nei f €64 éf@iéﬁmb fsii@ DPELLRY
pi ckup apparatus 57. That 1s, the lower part 71 of the slider 68 is fitted

to the QUIggc hk O9ve 65 in the rack part 61 py al‘igning the rear half 72b

6. An optipal disc recording and/or reproducing
apparatus according to Claim 5, wherein: .

said moving mechanism is provided with a moving member
for moving said shutter from said first position to said
second position against pressure by a pressing member when
said optical pickup apparatus is moved from said lifted
position to said lowered position by said pressing member.for
pressing said shutter toward said first position and said
lifting mechanism.

7. An opﬁical disc recording and/or reproducing
apparatus according to Claim 6, wherein:

said moving mechanism is further provided with a cam
member for operéting said moving member when said optical
pickup apparatus is lifted or lowered between said lifted
position and said lowered position by said lifting mechanism.

8. An optical disc recording and/or reproducing-
apparatus according to Claim 2, Qherein:

said apparatus is further provided with a feed mechanism
for'moving said optical pickup apparatus in the radial

direction of a disc; ‘and

said moving mechanism moves said shutter according to

tn L LN T
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of the-long hole 72 and the wi der part 73b of the long hole 73 of the
slider 68 with the respective T-shaped projections 66 of the rack part 61
so that the |lower part of the slider can be slid, the tops 66a of the
T-shaped projections 66 are respectively protruded upward through the rear
half 72b of the long hole 72 and the wi der part 73b of the long hole 73
and the spring fitting projection 67 is |located in the rear half 72b of
the long hole 72 so that the spring fitﬂ?ng projection is opposite to the -
spring fitthegoparhtién Vheeaibhgeshi sleehBBikm.Sl i d backward, that is, in
the direction shown by an arrowin Fig. 9 until the T-shaped projections

66 are respectbvelyAho%ggggahnP&?ﬁegﬁgggdﬁgbgg%§2o@g%gbggdhkgﬂ& part 73a

whi ch are both narrower rts o ong e~slider 68
can be noved on the rack part 61 in the directions showm by the arrows C
and D in FiePPaFalush accorfdngatonGlefd BackPEIeiNG1 and the tops 66a of the
T-shaped projections 66, being guided by the guide groove 65 and the

T- shaped pr o] ectsadids meFrimgl ateicheini sgl ndbviers tsiad & isbtt tiead f£rofa said

second position to said first position when said optical
pickup apparatus is moved to a further inner position across
the innermost-position'of a disc by said feed mechanism.

10. An optical disc recording and/or reproducing
apparatus according to Claim 9, wherein:

said feed mechanism is provided with a motor, a pinion
to which driving force from the motor is transmitted and a
first rack provided to said optical pickup apparatus and
engaged with said pinion; and

said moving mechanism is brovided with a second rack .
engaged with said pinion'and attached to said first rack so
that the second rack can be moved.

11. An optical disc recording and/or reproducing
apparatus according to Claim 10, wherein:

said apparatus is further provided with a detecting
mechanism for detecting that said optical pickup apparatus
reaches said innerﬁost position by said feed mechanism; and

said feed mechanism further moves said shutter from said

first position to said second position by moving said second

This Sheet Has Been Replaced
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29 and-the front part 73a of the long holes 72 and 73. A coil spring
77 is located with it conpressed anong the rack part 61 and the spring
fitting projections 67 and 74 of the slider 68, both ends thereof are
supported by the convex portions by engagi ng both ends with the convex
portions 67a and 74a. As a result, the slider 68 is pressed in the
direction shown by the arrow Cin Fig. by the pressure of the coil
spring 77 on the rack part 61 and the sg?ing fitting projection 67 cones
i n cont actraek hih hehd riomteedderedtidre of eardhsd fby2sabd pheidwngfbet eiy?2.
At this tine, the rack 75 of the slider 68 and the rack 63 of the rack

part 61 ofjfhgerbegsa a5 £ 4 088t EEL V&G LhEShaNi 8R0cRaL1 814 t{8apf the
slider 68 can be a little dislocated in the direction shown by the arrow D

n Fig. 9’p£QE¥pa£Sb£§§€§§t£¥§£ e§" gggdiﬁﬁégmost position.

12. An optical piékup apparatus used for the recording
and/or reproduction of an optical disc, comprising:

an objective lens for focusing beams on an disc;

a shutter provided so that the shutter can be moved
between a first position for exposing the upper surface of
said objective lens and a second position for closing the
upper surface of said objective lens for exposing or closing
the upper surface of said objective lens; |

a feed mechanism for moving said optical pickup
apparatus in the radial direction of a disc; and

a moving mechanism for moying said shutter between said
first position and said segond position according to the
operation of said feed mechanism.

13. An optical pickup apparatus according to Claim 12,
wherein:

said moving mechanism moves said shutter from said
second position to said first position when said optical
pickup apparatus is moved to a further inner position across

the innermost position of a disc by said feed mechanism.

14. An optical pickup apparatus according to Claim 13,

i
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the pinion 64 w thout a backl ash. Various optical conponents such as
a beamsplitter and a |aser diode respectively not shown are arranged in a
predeterm ned position on the left side of the above base 60 in addition
to the-objective lens 78 in the optical pickup apparatus 57 and the
periphery is covered with a case body 79. A turning shaft 81 for
supporting a shutter. described |ater SQ that the shutter can be turned is
protruded at the base of the rack part 81 at the rear end of the base 60

and wherein: 30 on the right side of the
case body 79 as shown in Fig. 19. Beans radiated fromthe objective |ens

78 are focused %Q&h)fe eéﬂﬂ%‘éﬁaﬁ%ﬂ@@pé&i&&& v?ftlgnaq{?é'}ia&ﬂl &igthidde
beans reflecte %y fe optica I'sc are recelved by a photo

to which driving force from the motor is transmitted and a
first rack provided to said optical pickup apparatus and
engaged with said pinion; and

said moving mechanism is provided with a second rack
engaged with said pinion and attached to said first rack so
that the second rack can be moved.

15. An optical piqkup apparatus according to Claim 14,
wherein: |

said apparatus is furthér provided with a detecting
medhanism for detecting that said optical pickup apparatus
reaches said innermost position by said feed mechanism; and

said féed mechanism moves said shutter from said first
position to said second position or from said second position
to said first position further by moving said second rack in
the inner direction of a disc by said pinion after it is
detected by said detecting mechanism that said optical pickup
apparatus reaches said innermost position.

16. An optical pickué apparatus-according to Claim 14,
wherein:

said feed mechanism is provided with a bressing member

for pressing either of said first rack and said second rack

R
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detector of the optical pickup apparatus 57. A regenerative signal and
various error signals of an optical disc are generated based upon the
output fromthe photo detector.. The case body 79 is forned by a
substantially octagonal cover when viewed fromthe top of the optical

pi ckup apparatus 57 as shown Figs. 9 to 12 and fixed on the base 60 wth
It covering various optical conponents.4% substantially elliptic hole 82
is formed on the right side of the upper™ surface 80 of the case body 79

and the ohjifcthealimnstich | for exdiseth® W BakskMd sh therkhede Sze Hgaes are
radi ated toward an optical disc through this hole 82. The shutter 83

consi sts | farmed by a thin plate for exanple so that the
top of a ?El%@(rs%(&)&opé?{sd %Zek}llt&'gb the right horizontally from a boundary
between the top and the hand] e when viewed fromthe top of the optical

pi ckup appar at us’ 57 2% %ﬁﬁﬁﬁéﬂrP*ﬁﬁs?eq9¥@PW9a%QPﬁﬁ? LePEQRREHRY cal part 85
integrally protruded fromthe center of the rear end of the main part 84
downwar d apbarpresseempak$ing: '

a carrier mechanism for carrying a disc inside and
outside said apparatus;
| a chassis provided with an optical pickup apparatus
provided with an objective lens for radiating beams on a disc
carried by said carrier mechanism in a state focused by said
objective lens and a disc rotatiﬁg mechanism for rdta?ing a
disc carried by said carrier mechanism;

a shutter provided to said optical pickup apparatus so
- that the shutter can be moved between a first position for
exposing the upper surface of said objective lens and a
second position for closing the upper surface of said
objective lens for exposing or closing the upper surfade of
said objective lens; and

a lifting mechanism for lifting or lowering said chassis
between a lifted position for rotating a disc carried by said
carrier mechaniém by said disc rotating mechanism and a
lowered position for separating said disc rotating mechanism
from a disc carried by said carrier mechanism, wherein:

said shutter is located in said second position when
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86 protruded fromthe right edge of a part in which the

31 cylindrical part 85 is protruded at the rear end of the main part 84
and the above three parts are integrated using synthetic resin. As
shown rn Fig. 17, pressed pieces 87 are integrally protruded fromthe
front end and the rear end of the pressed part 86 dowward. The |ength of

the cylindrical part 85 is a little Iogger t han the hei ght when the case
body 79 is attached onto the base 60. hole 84a is also provided in a

position cydiRsRMAMESIG i@ Thrate@inhel aoerdi pydiividn el 1epatt L85 in the
main part 84 and the hole 84a is open to the upper surface of the main

part 84. said-Qﬁiéﬂﬂﬂjﬂ@bﬁgiiEQL”Ed as described above is attached to

18. An,opt%cal disc recording and/or reproducing
apparatus according to Claim 17; wherein: )

said apparatus is further provided with a moving
mechanism for moving said shutter from said first position to
said second position when said chassis is moved from said
lifted position to said lowered pqsition,

19. An optical disc recording and/or reproducing
apparatus according to Claim 18, wherein:

said moving mechanism moves said shutter from said
second position to said first position when said chassis is
moved from said 1oweréd position to said lifted position.

20. An optical disc recording and/o; reproducing
apparatus according to Cléim 18, wherein:

said moving mechanism moves said shutter from said
second position to said first position when recording or
reproducing operation is started while said chassis is
located in said lif;ed position.

21. An optical disc recording and/or reproducing
apparatus according to Claim 20, wherein:

said apparatus is further ﬁrovided with a feed mechanism

for feeding said optical pickup apparatus in the radial

_—
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the optical pickup apparatus 57 in the followi ng state as shown in Fi gs.

to 12.

That is, the cylindrical part 85 is fitted to the turning

9

shaft 81 of the base 60, a part for preventing from falling is provided at

t he upper end of the turning shaft 81 protruded upward fromthe hol e 84a
n part 84 by a suitable nethod and the acting projection 76 of

of the i
the slider
part 86.

count er cl odkreeceivnt bf thedisepni agdshaft 81 of the base 60 as

turning by

68 is |located between the pygessed pieces 87 of the pressing
Therefore, the shutter 83 is turned cl ockwi se or

t he change of the position of the

the center of

32, acting prol ggtaoBndPeeaU38 nB¥elNE-BRYEHRA' £0LstNBoshdER €8 sgiaven by

t he pinion

second position or from said second posltlon to said first
position by said moving mechanism when séid optical pickup
apparatus is moved to the innermost position of a disc by
said feed mechanism.

22. An optical pickup apparatus according to Claim 21,
wherein:

said feed mechanism is provided with a motor, a pinion
to which d;iving force from the motor is transmitted and a
first rack provided to said'optical pickup apparatus and
engaged with said pinion} and

said moving mechanism is provided_with a second rack
engaged with'said pinion and attached to said first rack so

that the second rack can be moved.

23. An optical pickup apparatus according to Claim 22,
wherein:

said apparatus is further provided with a detecting
mechanism for detecting that said optical pickup apparatus
reaches said innermost position by said feed mechanism; and

said feed mechanism moves said shutter from said first
position to said second position or from said second position

to said first position by further moving said second rack in

S
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The optical pickup apparatus 57 is noved between the front end position
showmn in Fig. 10, that is, a position for reading a table of contents
(TOC) in which the tinme codes of an optical disc (a conpact disc in case
an optical disc is a conpact disc) are recorded and the outernpbst position
of the optical disc showm in Fig. wQ&p the disc player 51 is operated
and designed so that the respectlve positions are detected by a detecting
mechani sm sych,as a SWi t E 8 ration_of %he dis¢ player 51
and the op& 3tF8ﬂe5fleﬁ8t%ﬂBt? agdisq 8¥cﬁ? nR&GPPR2E Erob rafion of
the disc player will be described bel ow As shown in Fig. 15, an
opti cal di det8gted byasgaddofdetaatidndenechavismothatdsgsd) gngeqa%upiakepnot
shown of the disc tray 54 with the disc tray 54 pulled out. fromthe front
face of theppewsitog Peachest kaipulihfdrAavktppditicadh. | n this pul | ed-out
position of the disc tray 54, the front end of the nechanical chassis 53
is held wth it |owered. At this time, the shutter 83 closes the hole 82
of the case body 79. The optical -disc 88 is reproduced with.the disc tray
54 pulled in , -

i




t he housing 52 (in the pulled-in position) as shown in Fig. 16.

33 Referring to the reproduction of the optical disc 88, when an
i nstruction to reproduce the optical disc 88 is issued in the pulled-in
position of the disc tray 54, the |oweged front end of the nechani cal

chassis 53 is |ifted by a I|ifting nmechani smnot shown, hereby the disc
table 55 is also lifted, the upper surface t hereof conmes in contact with
the |ower surface in the cen ical disc 88, the optical disc

88 is lifted fromtRESH §ECF’39&§&" wPI/QBe %PQWCW%CA?I?W% because the

disc table 55 is a little lifted fromthere. Afterward, the optical disc

88 is chucked by a chucki Mummmwnnmmmmume di sc table 55 and
al so

ABSTRACT .

An optical disc recording and/or reproducing” apparatus
includes a carrier mechanism, an optical pickup apparatus, a
shutter and a moving mechanism. The carrier mechanism
carriesa disc inside and outside the apparatus. The optical -
pickupapparatus radiates beams.on a disc carried by the
carriermechanism. The opticel pickup apparatus is_provided
with an objective lens. The shutter exposes or closés the
upper surface of the objective lens. The shutter is provided
to the optical pickup apparatus so that the shutter can be
moved between a first position for exposing the upper surface
of the object?ve lens and a second position for ciosiﬁg the
upper surface of the objective lens. The moving mechanism
moves the shutter between the first position and the second

position according to recording and/or reproducing operation.

Figure 2



rotated in accordance with the rotation of the disc table 55 by a spindle
not or . When the operation of the disc player 51 is stopped including
when the disc player is powered off, the optical pickup apparatus 57 is
defined so that it is always held in the innernost position of the optical
disc 88 on the nechanical chassis 53 as shown in Figs. 10 and 13 and at
this tinme, alimt switch 89 for detecting that the optical pickup

appar atus 58 reaches the innernost posid¥ildn of the optical disc is on.

The optical pickup apparatus 57 stopped in the innernopst position of the
optical disc 88 is noved a little backward by

34 the feed nechanism 59 until the limt switch 89 is turned
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of f, noved forward until the Iimt switch 89 is turned on again and
stopped in the front end position. The above front end positionis a
position in which TOC descri bed above is read and the shutter 83 is noved
to the open position in which the hole 82 of the case body 79 is exposed.
Afterward, the optical pickup apparatus 57 is suitably noved in the

radial direction of the optical disc 88 in the range between the innernost
position and the outernost position of the optical disc 88 by the feed
mechani sm59 so as to read a signal. 2714 Next, when an instruction to
stop the operation is issued while the optical disc 88 is reproduced, the
rotation of the disc table 55 is stopped, the optical pickup apparatus 57
i s simultaneously noved in the dig=ectfo ho y the arrow D in Fig. 9 by
t he feed nmechanism 59, the front End Lf he g€chani cal chassis 53 is

si mul t aneously |l owered and the optical disc 88 is | oaded onto the disc

|l oaded surface of the disc tray 54. Wen an instruction to eject the disc
S
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i ssued, the disc tray 54 is noved fromthe pulled-in position shown in

Fig. 16 to the pull ed-out posi-tion showmn in Fig. 16 after the optical disc
88 is loaded onto the disc | oaded surface of the disc tray 54 in addition
to the operation when 35 an
instruction to stop is issued. An instruction to start reproduction, an
instruction to stop reproduction and an instruction to eject a disc are

i ssued by a controller not shown mhe% §4user operates a switch on an
operator, console not shown of the dig pl ayer 51. At this tinme, the
optical pickup apparatus 57 is noved in the direction shown by the arrow D
in Figs. 9 and 11 on the nechanical chassis 53 by the feed nmechani sm 59.

Even if the optical pickup apparF—us|57G eacgs t he i nner nost

2 40
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positi-on of the optical disc and the limt switch 89 is turned on, a
predeterm ned tinme feed nechanism 59 further continues to be operated.

That is, when the optical pickup apparatus 57 is further noved a little in
the inner direction of the disc exceeding the innernost position of the
disc by the feed nechanism59 after the |imt switch 59 is operated, the
engagenent between the rack 63 and the pinion 64 is rel eased because they
reach the cut-out part 62 and the piﬁﬁ%ﬁis engaged with only the rack 75
of the slider 68. Therefore, only the slider 68 is further noved in the

i nner direction of the disc by the rotation of the pinion 64, conpressing
the coil spring 77 and the acting projection 76 is accordingly noved in
the inner direction of the disc. As a result, this novenent is

F'1'G,




36 transmtted to the shutter 83 via the pressed part 86 of the shutter
83 fitted to the acting projection 76, the shutter 83 is turned cl ockw se
when viewed fromthe top of the optical pickup apparatus 57 with the
turning shaft 81 as the center, the main part 84 is noved to the cl osed
position for covering the hole 32 as shown in Figs. 9 and 12 to hide the
objective lens 78 of the optical pickup apparatus 57 on the upper surface
86 of the case body 79 and the rotatiﬁqu the pinion 64 is stopped.

When an instruction to reproduce the di'sc player 51 is issued in a state
in which the operation is stopped, the pinion 64 starts to be rotated to
the contrary to the above descri péo0n, firn only the slider 68 is
noved in the direction shown by e qrr Dig Fig. 9 and the acting
projection 76 is also noved in the direction shown by the arrow D, that

is, inthe outer direction of the disc accordingly. As a result, this
novenent is transmtted to the shutter 83 via the pressed part 86, the
shutter 83 is

26 23 25 '
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turned countercl ockwi se when viewed fromthe top of the optical pickup
apparatus 57 with the turning shaft 81 as the center, the novenent of the
slider 68 on the rack part 61 is stopped with the spring fitting
projection 67 of the rack part 61 in contact with the front edge of the
rear half 72b 37 of the long hole
72 and the main part 84 of the shutter 83 is noved to a position in which
the hole 82 of the case body 79 is not covered, that is, to the open
position in which the objective |ensg/4s exposed as shown in Figs. 10
and 17. When the pinion 64 further continues to be rotated, the only
nmoverment of only the slider 68 is stopped with the spring fitting

projection 67 in contact with th nt ge f the rear half 72b of the
| ong hole 72, the front edge of 1

/53
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the front half 72a of the long hole 72 and the front edge of the long hole
73 respectively press the T-shaped projections 76 on the front side of the
rack part 61 in the outer direction of the disc, hereby the slider 68 and
the rack part 60 are noved in the outer direction of the disc together,
the teeth of the pinion 64 are released fromthe cut-out part 62 of the

rack part, engaged with the rack 63 and the overall optical pickup
apparatus 57 is further noved in the dirmction shown by the arrow D in
Fig. 9, that is, in the outer direction of the disc. ‘As descri bed

above, as the feed nmechanismfor noving the optical pickup apparatus also
functions as a nmechani sm for novi ng a shutter opening/closing mechani sm

for opening or closing the shu S 0 pi ckup .novi ng neans in
t he di sc pl ayer eqU|vaIent to }Ee 4 n“&EDnent a mechani sm
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38 for preventing the Iens of the optical pickup apparatus from being
contam nated can be realized by partial design change in which conponents
such as the shutter opening/closing nmechanismand the shutter are added
and only a part of control neans for the feed mechanismis changed.

In the above each enbodi nent, the constitution that the shutter is
arranged between an optical disc and the end of the case body on the upper
surface of the case body is deScribeS%gi an exanpl e, however, the shutter
may be al so arranged between the inn 4dirface of the case body and the
objective lens. In the above enbodi nents, the constitution that when the
optical pickup apparatus is located in the i nnernost position of an
optical disc, the upper surface bj ec e lens is covered with the’
shutter is described, however, E%. 1 duci Qn i s stopped, the opti cal

pi ckup apparatus is noved fo th outernDsf position of the disc and

/53




t he upper surface of the objective lens may be al so covered wth the
shutter in the position. In the above enbodi nents, the disc player for
readi ng data recorded on an optical disc is described as an exanple,
however, the present invention can be also applied to an optical disc
recordi ng apparatus for recording data on an optical disc or an optical

di sc recording and/ or reproduci ng apparat us. -

39 The present invention may bequqlously transforned in the range in
whi ch the object of the present |nvent|on is not greatly deviated.
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40 - WHAT |'S CLAIMED | S: 1. An optical disc recording

and/ ok reproduci ng appar at us, conpri sing: a carrier mechani sm

. for carrying a disc inside and out si de sai d appar at us; an
opti cal pickup apparatus provided with an objective | ens for radiating
beans on the disc carried by said carrier mechani sm a
shutter provided to said optical pickﬁggﬁgparatus SO that said shutter
can be noved between a first position r exposi ng the upper- surface
of said objective lens and a second position for closing the upper -
surface of said objective |l ens for exposing or closing the upper
surface of sai d objective lens; and a novi ng nmechani sm for
novi ng said shutter between said first position and said second

position according to
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recordi ng and/ or reproduci ng operation/and 2. An optical

di sc recordi ng and/ or reproducing apparatus according to Caim1l, wherein:
sai d nmovi ng nmechani sm noves said shutter fromsaid second position to
said first position in recording or reproduction; and sai d
novi ng nmechani sm noves said shutter fromsaid first.

41 position to said second position when a disc is carried outside said
apparatus by said carrier nmechanism 11/24 An optical disc recording

and/ or reproducing apparatus according to Caim1l wherein: - said
apparatus is further provided with a lifting mechanismfor lifting or

| owering said optical pickup
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apparatus between a lifted position for radiating beans on a disc carried
by sakd carrier nechanismand a | owered position under said |ifted
position when a disc is being carried by said carrier nechani sm and/ or
when recording or reproduction is stopped: and sai d novi ng nechani sm
noves said shutter according to the operation of said |ifting mechani sm
3. An optical disc recording and/or reproducing apparatus according to
Claim 2, wherein: - sai'd novi ng mechani sm noves said shutter to said
second position when said optical picd@plépparatus is noved from said
lifted position to said | owered position by said lifting nechanism

4. An optical disc recording and/or reproducing apparatus according to

Cl ai m 3 wherein: sai d novi ng nechani sm noves said shutter to said

first position when said opti Ca'FFi cruGappalaSB is noved from

FI1G. 16
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42 said |lowered position to said lifted position by said lifting

mechani sm 5. An optical disc recording and/or reproducing apparatus
according to Claim4, wherein: sai d novi ng mechanismis provided with
a nmoving nenber for noving said shutter fromsaid first position to said
second position agai nst pressure by a pressing nenber when said optical

pi ckup apparatus is noved fromsaid lifted position to said | owered
position by said pressing menber for = prggs ng said shutter toward said

first position and said |ifting nechanism 6. An optical disc
recordi ng and/ or reproducing a;Fﬂr al/chcor i to Caimb5 wherein:
sai d noving nmechanismis furtherl provi Wt cam
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menber. for operating said noving nenber when said optical pickup apparatus
is lifted or |owered between said lifted position and said | owered

positiion by said lifting mechani sm An optical disc recording
and/ or~ reproduci ng apparatus according to Caim1 wherein: sai d
apparatus is further provided with a feed mechani sm for noving said
optical pickup apparatus in the radial lL,rection of a disc; and sai d
novi ng nmechani sm noves said shutter accérélng to
43 the operation of. said feed nmechani sm . An optical disc recordlng
and/ or reproducing apparatus a rdl % 97 wher ei n: said
novi ng mechani sm noves sai d shut sai d
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— 11025171 Mo =ef-
SHEEDL \sai d +f i rst positi on when said optical pickup apparatus
her inner position across the innernost position of a
chanism - 9. An optical disc recording and/or
atatus according to Claima8, wherein: said feed
*ddd with a notor, a pinion to which driving force from
ted and a first ggck provided to said optical pickup

engaged with said pinion; and sai d noving nechanismis
provided with a_second rack engaged with said pinion and attached to said
first rack so WHEE Fh&EIAER ¥3ck can be noved. 10. An optical disc

recordi ng and/ or reproducing apparatus according to Caim9, wherein:
sai d apparatus 1s f Uk hepticalidiest wedoxd ey edfor rashedicing or
detecting that said optical pickup apparatus reaches said innernost

posi ti on bynSashd£ed-smebedisgl and sai d feed nmechani sm further
noves said shutter fromsaid first position to said second position by

moving said Secgngarrier mechanism for carrying a disc inside and
oﬁtside said apparatus;

an optical pickup apparatus prqvided with an objective
lens for radiatiné beams on the disc carried by said carrier
mechanism;

a shutter providéd to said optical pickup apparatus so
that said shutter can be moved between a first position for
exposing ﬁhe upper surface of said objective lens and a
second position for closing the upber surface of said
objective lens for exposing or closing the upper surfaée of
said objective lens; and

a moving mechanism for moving said shutter between said

first position and said second position according to

recording and/or reproducing operation/; av1d~

said moving mechanism moves said shutter from said
second position to said first position in recording or

reproduction; and

said moving mechanism moves said shutter from said first.

-
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r direction of a disc by said pinion after it 1is

det ecti ng nmechani smthat said optical pickup apparatus
DSt posi tion. 11. An optical pickup apparatus

 ng and/or reproduction of an optical disc, conprising:

pr focusing beans on an disc; . a shutter provided

can be noved between a first position for exposing the

sai d objective |lens a.g a second position for closing the
upper surface of said objective |ens for %xp03|ng or closing the upper

surface ofpgﬁ%ﬂlﬁbj§@t$§édléﬁ§°nd posipierecvhemchaiisem torcaovied said
optical pickup apparatus in the radial direction of a disc; and
outside said apparatus by said carrier mechanism.

Q_ﬁ:. An optical disc recording and/or reproducing
apparatus accofding to Claim,é! whefeinﬁ
said apparatus is further provided with a lifting
mechanism for lifting or lowering said optical pickup
apparatus between a lifted position for radiating beams on a
disc carried by said carrier mechanism and a lowered position
under said lifted position when a disc is being cérried by
said carrier mechanism gnd/or when recording or feproduction
is stopped: and
said moving mechanism moves said shutter according to
the operation of said lifting mechanism.
4. An optical disc recording and/or reproducing
9
apparatus according to Claim #; wherein::
said moving mechanism moves said shutter to said second
position when said optical pickup apparatus is moved from
said lifted position to said lowered position by said lifting
mechanism.
Z{S{ An optical disc recording and)or reproducing
apparatus according to Claim f?gwhereiﬁ:
said moving mechanism moves said shutter to said first

position when said optical pickup apparatus is moved from
_—
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novi ng said shutter between said first position and
ond p05|t|on according to the operation of said feed nechani sm 2,
A\n\ optical pickup apparatus according to Claim12
i vi ng mechani sm noves. said shutter fromsaid second
firgt position when said optical pickup apparatus is
ner position acro§§ the innernost position of a disc
cal

by mechani sm 19. An op p|ckup apparatus accordlng to
Claim13

feed nechafitst 1%“'?)’?%‘?“%%%!1%?’1‘1 % frid Lt ?Fltt’o°w36r§?fr‘?vlrh5t’f%gce

fromthe notor is transmtted and a
mechanism.

SAK An optical disc recording and/or reproducing
apparatus according to Claim p’ ,4wherein:
said moving mechanism is provided with a moving member
for moving said shutter from said first position to said
second position against pressure by a pressing member when
said optical pickup apparatus is moved from said lifted
position to said lowered position by said pressing member for
pressing said shutter toward said first position and said
lifting mechanism.
6‘21 An optical disc recording and/or reproducing
apparatus according to Claim #'5 wherein:
said moving mechanism is further provided with a cam
member_for operating said moving member when said optical
pickup apparatus is lifted or lowered between said lifted
position and said lowered position by said lifting mechanism.
'quﬁ An optical disc recording and/or reproducing
apparatus according to Claim } wherein:
said apparatus is further provided with a feed mechanism
for moving said optical pickup apparatas in the radial

direction of a disc; and

said moving mechanism moves said shutter according to

TS




pl n T and shi d noving mechanismis provided with a second rack

ehg g%ﬁv@@'ﬁ‘\%ﬁd pinion and attached to said first rack so that the
sqcqnd”rack can b ved. An optical pickup apparatus according
t | erein: said apparatus is further provided with a
detecting ne | for detecting that said optical pickup apparatus

re ald innernost position by saidgheed nmechanism and said feed

mechani sm npves said shutter fromsaid first position to said second
posi ti on ofther gReEationcedngapdstfepdnmechaBip®-first position further by
novi ng said second rack in the inner direction of a disc by said pinion
after it is epéct ednbyppsiicdlddisct regomrdihgnasdy bbarepabduephical pi ckup
appar atus reaches said i nnernost position 14. An optical pickup

appar at us agrRrditie bectraifyléo Eﬂﬁiﬁi y7wherein:

said moving mechanism moves said shutter from said
second position to said first position when said optical
pickup apparatus is moved to a furthe: inner position across
the innermost position of a disc by said feed mechanism.

q.lﬁ. An optical disc recording and/or reproducing

apparatus according to Claintﬁcgmmerein:

said feed mechanism is provided with a motor, a pinion
to which driving force from the motor is transmitted and a
first rack provided to said optical pickup apéaratus and
engaged with said pinion; and

said moving mechanism is brovided with a second rack
engaged with said pinion and attached to said first rack so
that the second rack can be moved.

|0 1*. An optical disc recofding and/or reproducing

apparatus according to Claim }ﬂf‘whérein:

said apparatus is.further provided with a detecting
mechanism for detectiné that said optical pickup apparatus
reaches said innermost position by saia feed mechanism; and

said feed mechanism further moves said shutter from said

first position to said second position by moving said second

U




ef—sard 11 rist} rack and said second rack ) y g

461 i %ﬁhlo renmoving a backl ash between the other rack an

sakd pﬁﬂf&ﬁhr 6l An optical disc recording and/or reproducing o

appafgat us,.. corp+si n a carrier nechanismfor carrying a disc inside
out si de sai d appar at us; a chassis provided with an opti cal

pi dkup—apparatas  provi ded with an obje¢4|ve Iens for radlatlng beans on a

disc carrie b) id carrier, nechani s e fogcused sai d

obj ecti ve ’f%%% %’hdaée oSy o‘ﬁ’af‘?ﬁb"%c‘{’%\ s‘%’r abYo?%’rarﬁl%l Riattenrited

by said carrier mechanism

is detected by said detecting mechanism that said optical

%EPEWMﬂﬁhSHE@-}s provided with a pressing nenber for pressing

pickup apparatus reaches said innermost position.
\ 1Z. An optical pickup apparatus used for the recording
and/or reproduction of an optical disc, comprising:

an objective lens for focusing beams on an disc;

a shutper provided so that the shutter can be moved
between a.first position for exposing the upper surface of
said objective lens and a second position for closing the
upper surface of said objective lens for exposing or closing
the upper surface of said objective lens;

a feed ﬁechanism for moving said optical pickup
apparatus in the radial direction of a disc; and

a moving mechanism for mOying said shutter between said.

first position and said second position according to the

operation of said feed mechanism;/; aud

said moving mechanism moves said shutter from said
second position to said first position when éaid optical
pickup apparatus is moved to a further.inner position across
the innermost position of a disc by said feed mechanism.

. _ |
‘1;42 An optical pickup apparatus according to Claim }é!
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SRRAL Eﬁbﬁﬁégﬁ [ 0 said optical pickup apparatus so that the shutter

] beh a first position for exposing the upper surface of
and a second position for closing the upper surface of
¢n$ for exposing or closing the upper surface of said
eRs—zmd alifting mechanismfor lifting or |Iowering said
between a llifted position for rotating a disc carried by said
Cal+ef—mreTtiani sm by said disc rotating4gechanismand a |owered position
for separatjng said disc rotating nechanism froma disc carried by said
carrier me¥ ﬁﬁ?éﬂf wher ei n: said shutter is located in said second
posi tion when 47 said chassis is
| ocated in a | o9piddfpedi nechanishebstpbgvided with a motor, a pinion

OO0 umLmOow
D
(7]

to which driving force from the motor is transmitted and a
first rack provided to said optical pickup apparatus and
engaged with said pinion; and

said moving mechanism is provided with a seéond rack
engaged with said pinion and attached to said first rack so
that the second rack can be moved.

‘3J£ﬁ An optical pickup apparatus according to Claim 147

wherein:

said apparatus is furthér provided with a detecting
mechanism for detecting that said optical pickup apparatus
reaches said innermost position by said feed mechanism; and

said feed mechanism moves said shutter from said first
position to said second position or from said second position
to said first position further by moving said second rack in
the inner direction of a disc by said binion after it is
detected by said detecting mechanism that said optical pickup
apparatus reaches said innermost pqsition.

)4vt6: An optical pickup apparatus.according to Claim }4!1

wherein:

said feed mechanism is provided with a pressing member

for pressing either of said first rack and said second rack

I n;:_g@g I




Tnagtgnl sm; and 10. An optical disc recording and/or

B us according to Claim17, wherein: sai d appar at us
ith a nmoving mechani sm f or novi ng said shutter from
0 said second position when said chassis is noved
lifted pogition to said | owered position, 16. An optical
reproducing apparatus according to Caim 15,

whey ei n: ' ving mechani sm noyes said shutter fromsaid second
postt To said first position when said chassis is noved from said

| ower ed pdnt tthen digrectiidn i fardeusrinom backlezh Aretosératheli sthercor di ng
and/or reproducing apparatus according to Caim 15, wherein: ~said
Movi Ng nMectsdk ERdEd S gutter from said seconq position to sa|q
first position when recording or reproducing operation is started while

sai d ChaSSis i gﬁi ﬂfhéf“&&ééféé%%fﬁmﬂé é%d/or reé&odun Q?t'ca' di sc

recordi ng ang repro

i sy fgrther prOV|deo
salfd\fi¢3to0D49% o
n1sa|d

apparatus, comprising:

a carrier mechanism for carrying a disc inside and
outside.said apparatps;

a chassis provided with an optical pickup apparatus
provided with an objective lens for radiating beams on a disc
carried by said carrier mechanism in a state focused by said
objective lens and a disc rotatiﬁg mechanism for rotating a
disc carried by said carrier mechanism;

a shutter provided to said optical pickup apparatus so
that the shutter can be moved between a first position.for
exposing the upber surface of said objective lens and a
second position for closing the upper surface of said
objective lens for exposing or closing the upper surface of
said objective lens; and

a lifting mechanism for lifting or lowering said chassis
between a lifted position for rotating a disc carried by said
carrier mechaniém by said disc rotatiné mechanism and a
lowered position for separating said disc rotating mechanism
from a disc carried by said carrier mechanism, wherein:

said shutter is located in said second position when

—— e
——
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a eqQoraitly o Caim 17, wherein: said apparatus is further
pP vi \i P ks ﬁ;\nechanisnl for feeding said optical pickup apparatus

i nithe radi al 48 direction of a disc; and said shutter
S veQ?TﬂGﬁfﬁaﬁd fijrst position to said second position or fromsaid
secpnfd position saj d first posi tion by said noving nmechani sm when

sai ' apparatus is noved to the innernost position of a
dis chani sm 197 An optical pickup apparatus

according to daim 18, wher ei n: E said feed nmechanismis provided
with a not &aida ghiagisds is logapedc Andei liowgredr postitden s Asest by
transmtted and a

said lifting mechanism/; and

apparatus _according to Claim 17, whereins
said apparatus is further provided with a moving
mechanism for moving said shutter from said first position to
said second position.when said.chassis is moved from said
lifted position to said lowered position.
Wflgi An optical disc recording and/or reproducing
apparatus according to Claim‘;gﬂquherein:
said moving mechanism moves said shuttér frém said
secgnd position to said first position when said chassis is
moved from said lowered position to said lifted position.
lqzﬂi An optical disc recording and/o; reproducing
apparatus according to Claim ;SJSQherein:
éaid moving mechanism moves said shutter from said
second position to said first position when recording or
reproducing operation is started while said chassis is
located in said 1if;ed position.
'%‘ZI. An optical disc recording apd/or reproducing
I -
apparatus according to Claim 20, wherein:
said apparatus is further provided with a feed mechanism

for feeding said optical pickup apparatus in the radial



fitspemackpHDWIHEEE o sai d optical pickup apparatus and engaged with
saif d ppi-atom—and " sai d novi ng nechanismis provided Mﬁthka second
ragk. e wWith said pinion and attached to said first rack so

t hat tI‘Qk‘S@ﬁﬂ%a:k can be noved. 20. An optical pickup apparatus
acqdoriding . to Claim19, wher ei n: said apparatus is further
prqvided with a detegting mechani sm for detecting that said optical

pi Akp—appear-atus reaches said innerggst position by said feed
mechani sm _and sai d feed nmechani sm noves said shutter fromsaid
first dbeeetbon tof sajdisecomd position or from sai d second position
to said first position by further noving said second rack in

49 said shutter is moved from said first position to said

second position or from said second position to said first
position by said moving mechanism when said optical pickup
apparatus is moved to the innermost position of a disc by

said feed mechanism.

18
A 2Z2. BAn optical pickup apparatus according to Claim 2%

wherein:

said feed mechanism is provided with a motor, a pinion
to which driving force from the motor is transmitted and a
first rack provided to said optical pickup apparatus and
engaged with said pinion; and

said mo§ing mechanism is provided'with a second réck
engaged with'said pinion and attached to said first rack so

that the second rack can be moved.

qD.zsi An optical pickup apparatus according to Claimfzak
wherein:
said apparatus is further provided with a detecting
mechanism for detecting that said optical pickup apparatus
reaches said innermost position by said feed mechanism; and
said feed mechanism moves said shﬁtter from said first
position to said second position or from said second position

to said first position by further moving said second rack in

N R O 1
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emprqm of a disc by said pinion after it is detected by said
¢ BE AT

chani'sm't hat said optical pickup apparatus reaches said

ne

rnost position.
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the inner direction of a disc by said pinion after it is
detected by said detecting mechanism that said optical pickup

apparatus reaches said innermost position.
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