DI SC CLAMP MECHANI SM FOR DI SC APPARATUS BACKGROUND OF THE | NVENTI ON
1. Field of the Invention 5 The present invention relates to a disc
drive such as a CD player, and nore particularly to a disc clanp
mechani sm capabl e of thinning a disc drive. 10 2. Description of the
Rel ated Art An exanpl e of a conventional disc clanp nechanismfor
a CD player is showmn in Figs. 7Ato 9B. As shown in Figs. 7A and 7B, a
disc notor 3 is fixedly nmounted on a main chassis (not shown), and a
turntable 4 is fixedly connected 15 to é'rotary shaft of the disc notor

3. A clamper | .d fl a Ing chassis 1 holds a
canper 8 overDggc EiﬁéptHFﬁpﬁgigﬂ4k§ﬁeREganggngghgsuncIanped, as shown in
Fig. 7B. 20 A lift mechanismfor the clanper holding chassis 1 is
shown in Fig. 8 and Figs. 9A and 9B. Shafts 1a, 1la... nmount ed upri ght

on side walls gEKb%BU&PaEBe&HEO&ngﬂT ON chassis 1 are inserted into cam
ga,... 0 Sl

grooves b5a, ers and 6. 25
1. Field of the Invention

5 The present invention relates to a disc drive such as
a CD player, and more particularly to a disc clamp

mechanism capable of thinning a disc drive.

10 2. Description of the Related Art
&n example of a conventional disc clamp mechanism for
a CD player is shown in Figs. 7A to 9B. As shown in Figs.
7R and 7B, a disc motor 3 is fixedly mounted on a main
chassis (not shown), and a turntable 4 is fixedly connected
15 +to a rotary shaft of the disc motor 3. A clamper holder 2
fixed to a clamper holding chassis 1 holds a camper 8 over

the turntable 4 when a disc 7 is unclamped, as shown in

Fig. 7B.

20 A lift mechanism for the clamper holding chassis 1 is
shown in Fig. 8 and Figs. 9A and 9B. Shafts la, la...
mounted upright on side walls of <the clamper holding
chassis 1 are inserted into cam grooves 5a, b5a,... of
sliders 5 and 6.

25



2 L The sliders 5 and 6 are driven back and forth rel ative to

the main chassis by an unrepresented drive nechani sm As the sliders 5
and 6 nmove, the clanper holding chassis 1 is rai sed and | ower ed. The
shafts 1a, 1la,... are also 5 inserted into vertical grooves (not shown) of
t he main chassis. In the disc unclanp state shown in Fig.

7B, .the cl anper holding chassis 1 is at a raised position. The 10

disc 7 is transported by an unrepresented transport mechani smto
a position over the turntable 4 via a spate bet ween the turntable 4 and
cl anper 8. Thereafter, as the cl anper_hol ding chassis 1 is |owered, the

cl anper hol der 2 The sliders ﬁeaéﬂaﬁp@?e gl em back anshforthaneladdykes
spaced 15 apart fromthe_ clanper 8 8.is.then

attracted byt ﬁﬁ&hé??tnfﬁpéésbﬁ bY'aﬁtHP?%HFﬁ%ﬁﬂEF% gﬁlgguggfgaPﬁémblsc 7
between the ¢la r d turntabl e Thi.s st at state of
the disc 208 s?%&?sﬁﬁﬁﬂ?ﬁﬁ1 iapd ﬁAm°V?heibFaﬁ&§HPﬁFégo%aﬁggf8@%@5 b

the disc notqr_ 3, and.an prese ted | ckup el e t ks fed
al ong a di sc ¥adtarsgaf &% ﬁ"f%r‘?de]'pr 039‘ Sifhed ?3 v i ngg‘lag ta%esodl sC
7. 5 inserted into vertical grooves (not shown) of the main

chassis.

In the disc unclamp state shown in Fig. 7B, the

clamper holding chassis 1 is at a raised position. The

10 disc 7 is transported by an unrepresented transport
mechanism to a position over the turntable 4 via a space
between the turntable 4 and clamper 8. Thereafter, as the
clamper holding chassis 1 is lowered, the clamper holder 2
places the clamper 8 on the turntable 4 and becomes spaced

15 apart from the clamper 8.

The clamper 8 is then attracted by a mggnetic force of

the turntable 4 to squeeze the disc 7 between the clamper

8 and turntable 4. This state is a clamp state of the disc

20 7 as shown in Fig. 7A. The clamped disc 7 is rotated by
the disc motor 3, and an unrepresented optical pickup
element is fed along a disc radial direction to reproduce

data recording in the disc 7.

25 Unclamping the disc 7 is conducted by raising the



25 . “Uncl anping the disc 7 is conducted by raising the

3  clamper holding chassis 1 fromthe position shown in Fig. 7A. The
cl anper holder 2 is nade of a thin plate in order to prevent a contact
with.the disc 7 and turntable 4 while the disc 7 is clanped. 5

In the conventional disc clanp nechani sm descri bed above, the clanper 8
greatly lowers toward the turntable 4 fromthe bottom surface of the

cl anper hol ding chassis 1 in the disc unclanp state. It is therefore
difficult to 10 provide a |large space batween the clanper 8 and turntable
4. Fromthis reason, the disc 7 may contact the clanper 8 or turntable
4 while it | ckampephekiingochaesis st fromythe ppsigippgshown ips Fig. |
alift stroke of the clanper holding chassis 1 is made | arge,, a | arge

space can be Ty mthealanger holdemperis madeg ofn@ tyim dpdey InQRdRE in
this case, a height of the apparat us becones | e. - 0 .The
appl i cant of thiRreYART AiGIHATE st thp g shisc 7 aﬁ)&‘ﬁrﬁ%"éﬁ o B ide354
whi ch propose aégjsc ;Ianp chanismfor a disc apparatus capabl e of

solving the & 1sc 7 AP LaPehd providing a | arge space between a
cl anper aqg

In the conventional disc clamp mechanism described

above, the clamper 8 greatly lowers toward the turntable 4
from the bottom surface of the clamper holding chassis 1 in

the disc unclamp state. It is therefore difficult fo

10 provide a large space between the clamper 8 and turntable
4. From this reason, the disc 7 may contact the clamper 8

or turntable 4 while it is transported and the disc 7 may

be damaged.

15 If a 1lift stroke of the clamper holding chassis 1 is
made large, a large space can be formed between the clamper
8 and turntable 4. However in this case, a height of the

apparatus becomes large.

20 The applica;lt of this application filed JP Patent
Application No0.9-27354 which proposes a disc clamp
mechanism for a disc apparatus capable of solving the above
problems and providing a large space between a clamper and
a turntable in a disc unclamp state even if the apparatus

25 is made compact. This disc clamp mechanism for a disc



a turntadble in a disc unclanp state even if the apparatus 25 is nade
conmpact. This disc clanp mechanismfor a disc

4 apparatus is shown in Figs. 10A to 14. The operation principle
of this disc clanp nechanismfor a disc apparatus wi |l be descri bed.
In Figs. 10A to 14, el enents having simlar functions to those of the .
conventional nmechanism 5 described with reference to Figs. 7A to 9B are
represent ed by using identical reference nunerals, and the detailed
description thereof is omtted. 4 In this exanmple, a clanper

hol der 2 is nmade of a plate 10 spring. A contact portion of the cl anper
hol der 2 wit hagparat®s adgersouns daf @igd upear dd nia.di sthanwpmatsio e.
In this state, the bottom surface of the clanper 8 held by the

cl anper hol dggréndsplai cfdthiglHrsd baampheebbahbemsfiof axalisc agpipaxradiverper
hol di ng chassis 1. Fig. 10B shows a clanp 15 state of a.disc 7.

Wth referenceild Begslestiritbed.4, IheFigs.t AOAC|ttpi4, elemepitgehapring

defornmed will be described. Fig. 12E shows the shape of the cl anper
hol der 2. Thesitmbheer fuocddens tes thosr oHr theccooyeptignalt geghandsnend
portion. In_a natural state not applied with a force, the clanper
hol der 2 i% deschpihed:gbthiepiexenee o t‘ﬁ‘@%ur?"ac?é’ HAB ke FeRRRIgVieDa i s

by using identical reference numerals, and the detailed

description thereof is omitted.

In this example, a clamper holder 2 is made of a plate

10 spring. A contact portion of the clamper holder 2 with a
clamper 8 is deformed upwérd in a disc unclamp state. In
this state, the bottom surface of the clamper 8 held by the
clamper holder 2 is raised higher than the bottom surface

of a claméer holding chassis 1. Fig. 10B shows a clamp

15 state of a disc 7.

With reference to Figs. 11 to 14, the way the clamper
holder 2 is deformed will be described. Fig. 12E shows the
shape of the clamper holder 2. The clamper holder 2 has a

20 projection- 2a at its distal end portion. In a natural
state not applied with a force, the clamper holder 2 is
bent two steps so that the surface of the projection 2a is

lower than its base end portion.

25 The fixed end portion of the clamper holder 2 is fixed



| ower than its base end portion. 25 The fixed end portion of the

cl anper holder 2 is fixed 5

to alever 9 showmn in Fig. 11. The lever 9 is rotatively fitted in the
cl anper hol ding chassis 1 and is rotated by a slider 5 as shown in
Figs. 13 and 14. 5 More specifically, a shaft 5b nmounted upright on
t he . slider 5is inserted in a vertical groove (not visible in Fi gs.
13 and 14) formed in a bent portion of the |lever 9. As shown in Fig.
13, as the slider 5 nakes the cl anper 5hol di ng chassis 1 rise, the |ever
9is rotated in the 10 clockw se direction as viewed from a higher

posi tion, tohar tagens9skbomrni inFFdg.141.as Thiee lsiviede? s tieely

cl anper hol ding chassis 1 lower, the lever 9 is rotated in t he

count er - cl ockfil ttedi iecthencismperwbdlfling ghhsgher 1 andpdsi tiagipted by
VWhile the lever 9 is rotated as the clanper holdin chassis 1 is

rai sed or | owereliderrb|asiskeowntinnFigst ht3 and l4ver 9 and cl anper
hol di ng chassis 1 deforns the proj ection 2a of the clanper hol der 2
fixed to the lever 9. 20 Figs. 12A to 12D show a deformati on of

he proj i on i
the projectio More specifically, a shaft 5b mounted upright on the

slider 5 is inserted in a vertical groove (not visible in
Figs. 13 and 14) formed in a bent portion of the lever 9.
As shown in Fig. 13, as the slider 5 makes the clamper
holding chassis 1 rise, the lever 9 is rotated in the
10 clockwise direction as wviewed from a higher position,
whereas as shown in Fig. 14, as +the élider 5 makes the
clamper holding chassis 1 lower, the lever 9 is rotated in

the counter-clockwise direction as viewed from a higher

position.
15
While the lever 9 is rotated as the clamper holding
chassis 1 is raised or lowered, a relative motion of the
lever 9 and clamper holding chassis 1 deforms the
projection 2a of the clamper holder 2 fixed to the lever 9.
20

Figs. 12A to 12D show a deformation of the projection
2a of the clamper holder 2. Figs. 12A to 12D are drawn
assuming that a weight of the clamper 8 is not applied to
the clamper holder 2. The clamper holding chassis 1 is

25 raised in the sequential order of Figs. 12A to 12D. As



2a of the clanper holder 2. Figs. 12A to 12D are drawn assum ng t hat
a weight of the clanper 8 is not applied to the cl anper holder 2. The

cl anper holding chassis 1 is 25 raised in the sequential order of Figs.
12A to 12D. As . 6 shown, the
projection 2a of the clanper holder 2 deforns al ong the notion
direction of the clanper holding chassis 1. -5 Accordingly, as
shown in Fig. 10A, the bottom surface of the clanper 8 becones hi gher
than the bottom surface of t he cl anp& hol ding chassis 1 in the unclanp
state of a disc 7. It is therefore possible to forma |arge space

bet ween t he shawpsr thearpr@jectinmb2a dfatbeprcdampert Heoldexr i defprfmsom
contacting the clanper 8 or turntable 4 and being damaged while the
disc 7 is alpagsphe awption dipedtbawraf thetebixuwper haddéngnpbasEdsdi ng
chassis 1 necessary for reserving the space becones small so that the
di sc apparatds can be made conpact. 15 The di sc clanp nechani sm
proposed in JP Patent Application No.9-27354 descri bed above has a
sufficient space between the turntable 4 and clanper 8 when a disc is

| oaded or _unl oaded. However,, as shown in Figs. B an 0. .10C, since the
cl anper hdl der 2 %?ﬁﬂ£§EHQ$¥ajaﬁe R fﬁng . 18A' tge Bottom surface

of the clamper 8 becomes higher than the bottom surface of
the clamper holding chassis 1 in the unclamp state of a
disc 7. It is therefore possible to form a large space
between the clamper 8 and a turntable 4 and prevent the
10 disc 7 from contacting the clamper 8 or turntable 4 and
being damaged while the disc 7 is +transported.
Furthermore, a stroke of the clamper holding chassis 1
necessary for reserving the space becomes small so that the
disc apparatus can be made compact.
15
The disc clamp mechanism proposed in JP Patent
Application No.9-27354 described above has a sufficient
space between the turntable 4 and clamper 8 when a disc is
ioaded or unloaded. However, as shown in Figs. 10B and
20 10C, since the clamper holder 2 is positioned between the
clamper 8 and disc 7 in the disc clamp state, a gap A
(shown in Fig. 10C) between the clamper holder 2 and
clamper 8 and a gap B (shown in Fig. 10C) between the
clamper holder 2 and disc 7 are difficult to be made

25 sufficient during the disc rotation.



clanmper 8 and disc 7 in the disc clanp state, a gap A (shown in Fig.
10C) between the cl anper hol der 2 and cl anper 8 and a gap B (shown in
Fig. 10C) between the cl anper holder 2 and disc 7 are difficult to be
made. 25 sufficient during the disc rotation.

7 Therefore, abnormal friction sounds between the cl anper

hol der 2 and cl anper 8 or disc danages to be caused by a contact

bet ween the cl anper holder 2 and disc 7 nmay occur dependi ng upon
variations in sizes of conponents, 5 var¥ations in thicknesses of discs,
rotation plane fluctuations and the like. SUMVARY OF THE

| NVENTI ON Thereforent | dhrermabeefirigddonn FoeRdst bedvwasy e the
problens. It js an qbject of the present .invention_ to _ﬁéqé;de a dj sc

cl anp mechani SIRTRRT heftder £Haad clampesaf er disg: dypages) IHRES pace
bet ween a cl er and. a turntable in a disc unclanp stgte.even if the
appar at us i Sabrryp anﬁﬂﬁtéﬁﬁpgﬁweﬁﬁd%’ﬁpé:&aémﬁr ;I?%i‘}g‘?ﬁ in?gaﬁgcgr’nsgc{} F&dXeen
15 the cl anper _hol der and.cl anper and be%meen t.he cla hol der. and

di sc while t NG E5c PG RePOR VarISLIONR  dYi P T er8§e CRUPEHCRES 4 he
present inyenflion.iions 'URM € enS W38T 41 S§;ELAMP TRGAMILEM (P anfk di SC

fluctuations and the like.

SUMMARY OF THE INVENTION
The invention has been made in view of the above
10 problems. It is an object of the present invention +to
provide a disc clamp mechanism for a disc apparatus capable
of providing a large space between a clamper and a
turntable in a disc unclamp state even if the apparatus i.s
made compact, and capable of preventing a contact between
15 +the clamper holder and clamper and between the clamper

holder and disc while the disc is rotated.

According to one aspect of the present invention,

there is provided a disc clamp mechanism for a disc

20 apparatus for clamping or unclamping a disc by moving a
clamper holding chassis near to or remote from a turntable,

the clamper holding chassis holding a clamper with a
clamper holder, wherein: a lever is rotatively supported by

the clamper holding chassis and moved in cooperation with

25 a motion of the clamper holding chassis; and a contact



20 apparatus for clanping or unclanping a disc by noving a cl anper

hol di ng chassis near to or renote froma turntable, t he cl anper
hol di ng chassis holding a clanper with a cl anper hol der, wherein: a

| ever is rotatively supported by t he cl anper hol di ng chassis and noved
I n cooperation with 25 a notion of the clanper holding chassis; and a
cont-act 8 portion of the

cl anper holder with the clanper is displaced =~ in a notion direction of

t he cl anper hol ding chassis and a cl afper radial direction relative to
t he cl anper hol ding chassis, in cooperation with a notion qf the |ever

relative 5 PORHECiPEe FéPAPRY Ralderwith the clamper dis ddspdagedy
nmechani sm for, a di s¢c .a atus,, the cl er hol der, may.be nade of a

pl ate springi® 2 mpti o iFeqtdon of é’lh%ﬁagg‘@ﬁé'n?‘?ﬂ?ﬁ&g é:hd‘is&'sa &t us,

t he contagt. portion.of.tRe cl er _hqlder is noved in-a I,r:8ction
away fromt héﬁc?im% ran’aanha]a gf‘F%E?%ﬂ g\ﬁgﬁ P’gmsto ttﬁecc?rgﬁsgr h lgﬁ‘ P8he .
disc is ol ampgdec. s 18 BRUEELESCREPTLEN OF, JHELDRANNGS 1over ro1ofide L 1S
a plan view show ng t he mai parf of "a di sc clanmp nmechanismfor a CD

pl ayer, wigdh rded al . | een through, according an
P o rTEmsst Oft%?r']tg{éa R B faing S

In the disc clamp mechanism for a disc apparatus, the

clamper holder may be made of a plate spring.

10 In the disc clamp mechanism for a disc apparatus, the
contact portion of the clamper holder is moved in a
direction away from the disc and in a direction away from

the clamper when the disc is clamped.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view showing the main part of a disc
clamp mechanism for a CD player, with pagtial components
being seen through, according an embodiment of the
invention.
20
Fig. 2 is a side view of the disc clamp mechanism

shown in Fig. 1, with partial components being seen

through.

25 Fig. 3 is a plan view showing the main part of the



I nvention. 20 Fig. 2 is a side view of the disc clanp nechanism

shown in Fig. 1, with partial conponents being seen t hr ough. 25
Fig. 3is a plan view showing the main part of the di sc

cl anp nmechanismin another state, with a parti al conponent s bei ng seen
t hr ough. Fig. 4 is a side view of the disc clanp nechanism 5
shown in Fig. 3, with partial conponents being seen t hr ough.

Fig. 5is a plan view showing the main part of the di sc cl anp nmechani sm
in another state, with a partial 10 conp®nents bei ng seen through.

Fig. 6 is a side view of the disc clanp nechanism shown in Fig. 5, wth
partial conpohist s dlempg meehanismt impughotheg state, whiths a7pantiadB are
front views showi ng an outline of the structure of a conventional disc

cl anp mechanieempenrents being seen through.

Fig. 4 is a side view of the disc clamp mechanism
5 shown in Fig. 3, with partial compohents being seen

through.

Fig. 5 is a plan view showing the main part of the
disc clamp mechanism in another state, with a partial

10 components being seen through.

Fig. 6 is a side view of the disc clamp mechanism

shown in Fig. 5, with partial components being seen

through.
15
Figs. 7R and 7B are front views showing an outline of
the structure of a conventional disc clamp mechanism for a
CD player.
20 Fig. 8 is a plan view of the disc clamp mechanism

shown in Figs. 7A and 7B.

Figs. 92 and 9B are side views illustrating the

operation of the disc clamp mechanism shown in Figs. 7A and

25 7B.



CD player. - 20 Fig. 8 is a plan view of the disc clanp nechanism
shown in Figs. 7A and 7B. Figs. 9A and 9B are side views

illustrating the operation of the disc clanp nmechani smshown in Figs. .
7A and 25 7B. 10 Fi gs.

10A to 10C are front views show ng an outline of the structure of
anot-her conventional disc clanp nechani sm for a CV player, Fig. 10
showi ng a disc unclanp state, Fig. 10B showi ng a disc clanp state and
Fig. 10C showing the 5 details of a C pd@ion in Fig. 10B. Fi g.
11 is a plan view of the disc clanp nmechani sm shown in Figs. 10A to
10C. 10 FiEfegs 120K ol 10Caprepfiront| vieds shewbng|anyautlking of
the operation of the disc clanp nechanism and Fig. 12E is a plan view
showi ng a cl dfperstruckurefof anathrr danyentionpdc i lamp mechanism g
13 is a perspective view of the disc clanp mechani sm - .

for a CV player, Fig. 10 showing a disc unclamp state, Fig.

10B showing a disc clamp state and Fig. 10C showing the

5 details of a C portion in Fig. 10B.

Fig. 11 is a plan view of the disc clamp mechanism

shown in Figs. 10A to 10C.

10 Figs. 12A to 12D are partial side views illustrating
the operation of the disc clamp mechanism, and Fig. 12E is

a plan view showing a clamper holder of the disc clamp

mechanism.

15 Fig. 13 is a perspective view of the disc clamp

mechanism.

Fig. 14 is a perspective view showing another state of
the disc clamp mechanism.
20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
A disc clamp mechanism for a CD player according to ah
embodiment of +the invention will be described with
reference to the accompanying drawings. Figs. 1 to 6 show

25 +the main part of +the disc clamp mechanism of the



Fig.. 14 is a perspective view show ng another state of

the disc clam

nechanism 20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

A disc clanp mechanismfor a CD player according to an enbodi nent of
the .invention will be described with reference to the acconpanying
drawings. Figs. 1 to 6 show 25 the main part .of the disc clanp nmechani sm
of the enbodi nent. As the conventional disc clanp

mechani sm a | ever 9 of the disc clanp nechanismof this enbodinent is

fitted in a clanmper holding chassis 1, akd rotated as the

cl anper
hol di ng chassis 1 is raised and | overed. | n Fha 5 1, 3 and 5, the |ever
i s not shownembodiment. Asc|theperonngnitiongl aécmclamm &ﬁ?bs%'ﬁst‘fb id
rotatively supported by a shaft 9a npunt ed upright_on the eve
pi n 1c nount bevepr Bght dhet dise shpep mechangsm L c"P’r'h’ﬁl%mqu’é“‘?’hée’rT ed
into a cam groove 10c of the cl anper hol der As. the |ev S _noved
rel ative to £h&tefladper cj-*““ﬁ@FdPﬁédé-ﬁgsﬁhé’sflstﬁe cﬂ%p‘é?t%foq"geafs Jf)h
rotates about _the shaft 9a. f anper IS th a
proj ection 16&2mger;hpldinggachpsshsr 81§n’gg ?%ﬁqe%? %mﬁ%]l"?% #d%bgyo

abutting on protrudi.n
g gn progruding PQRL 903%eLP; LOLIRIRBLAE

10

15

20

25

A clamper holder 10 made of a plate spring is
rotatively supported by a shaft 9a mounted upright on the
lever 9. A pin lc mounted upright on the clamper holding
chassis 1 is inserted into a cam groove 10c of the clamper
holder 10. As the lever 9 is moved relative to the clamper
holding chassis 1, the clamper holder 10 rotates about the
shaft 9a. The clamper holder 10 is provided with a
projection 10a for raising a clamper 8 and projection parts
10b for abutting on protruding portions 1lb formed on the

clamper holding chassis 1.

Figs. 1 and 2 show the state while a disc is
transported between the clamper 8 and a turntable (not
shown). In this state, the clamper holding chassis 1 is at
a raised position, and the lever 9 is at a position that
the lever is rotated in the clockwise direction relative to
the clamper holding chassis 1. Therefore, the clamper
holder 10 is ét a position that the clamper holder 10 is

rotated about the shaft 9a in the counter-clockwise



cl anper” hol di ng chassis 1. Figs. 1 and 2 show the state while a

disc is transported between the clanper 8 and a turntable (not 20
shown). In this state, the clanmper holding chassis 1 is at a raised
position, and the lever 9 is at a position that the lever is rotated
in the clockwi se direction relative to t he cl anper hol di ng chassis 1.
Therefore, the cl anper hol der 10 is at a position that the clanper

hol der 10 is 25 rotated about the shaft 9a in the counter-clockw se

12 direction, and the projection 10a hters under the cl anper 8.
The cl anper holder 10 is deforned upward by the cl anper hol di ng chassi s
1 so that thediregpieng andrtheroleption 10a gnkert anlancdie (HERper

8 and disc 7 is therefore 5 |ong. As the disc 7 is transported

to a predet er®i nethe clappen ibéﬂd?@c?og“@ ifedefirrrgd WPYREE RYichhe slamger o
conventional nechanisnsg), sliders 5 and 6 ot shown,, refer 1
convent i onal %ﬁﬂhﬂgsﬂ%%‘s%%%rf SRVERRE sthe gfg]ta“ﬂl?“f"ervg] 1%I%?rf’p%‘?&ab}§?hg A
chassis 1 lowers,and the |ever ghtog(ither 8 vviéh\ﬂt.he cl angper 1{101!”d 6réL0
rotates in thSTEbAREEr PEFESH sthe ClafpPer: iHn2as W &%d’ f FSm W HIGHE

position. g 4,14,

As the disc 7 is transported to a predetermined
position above the +turntable (not shown, refer to
conventional mechanisms), sliders 5 and 6 (not shown, refer

10 to conventional mechanisms) start moving so that the
clamper holding chassis 1 lowers and the lever 9 together
with the clamper holder 10 rotates in the counter-clockwise

direction as viewed from a higher position.

15 Figs. 3 and 4 show the intermediate state during
rotation. The clémper holder 10 deformed by the clamper
chassis 1 is released from a pushing forcg by the clamper
holding chassis 1. Thérefore, the clamper holder 10 takes
a free state and its projection 1l0a moves lower than the

20 clampei holding chassis 1 and becomes spaced apart from the
clamper 8. The clamper 8 is +therefore lowered to a
position where the disc 7 is squeezed, and the clamp state

is established.

25 The lever 9 further rotates so that the clamper holder



15 .- Figs. 3 and 4 show the internedi ate state during rotation.

The cl anper hol der 10 defornmed by the clanper chassis 1 is rel eased
froma pushing force by the clanper hol di ng chassis 1. Therefore, the
cl anper hol der 10 takes a free state and its projection 10a noves

| ower than the 20 clanper hol ding chassis 1 and becones spaced apart from
t he cl anper 8. The clanper 8 is therefore lowered to a position
where the disc 7 is squeezed, and the clanp state -~ is established.

25 The lever 9 further rotates so tiht the clanper hol der

13 10 rotates about the shaft 9a in the clockw se direction by a
reaction betieerotirtesabaunbotie hafin@apin theaplockyise diFereten AW 10a

i s spaced apart fromthe clanper 8. The protrudi ng portions Alb' and | b
rai se the praj eeactiopabetwesn] Otheseam careeve hh@ct pBApPdPediG APAOREDf t he
cl anper hol der 10 is node upward noved apart fromthe disc_7.

This state iprofieatipn Mi0gs is apaced ppark fromikhe clapperyBsc 7The
rotated. As shown in Fig. 5 the projection 10 1(2% of the cl anmper jgol der
10 i s spacedpapirudipgmpordions dbyapd 1P paispadig REMRGTSHP BAG 3s
shown in Fig. 6, the projection,is spaced, by a.long_di nc m t he
di sc 9. iLPb; ande P sP pﬁgé‘itbl & oP ?%98?3%3% g‘gg a?:fgi b%&%me(g}]gnﬁég

holder 10 is mode upward moved apart from the disc 7.

This state is shown in Figs. 5 and 6. In this state,

the disc 7 is rotated. As shown in Fig. 5, the projection

10 10a of the clamper holder 10 is spaced apart from the
clamper 8 in a radial direction, and as shown in Fig. 6,
the projection is spaced by a long distance D from the disc

7. It is therefore possible to prevent a contact between

the disc 7 and clamper holder 10 and between the clamper 8

15 and clamper holder 10. Unclamping the disc is performed by

the reversed operations described above.

The invention is not limited only to the embodiment
described above. For example, the projection of the

20 clamper holder may be deformed upward in a free state, and
it may be lowered as the lever is moved in the disc clamp

state.

The cam groove for rotating the clamper holder may be

25 formed in the clamper holding chassis, and a pin engaging



the disc 7 and clanper hol der 10 and between the clanmper 8 15 and cl anper

hol der 10. Uncl anping the disc is perfornmed by the reversed operations
descri bed above. The invention is not limted only to the
enbodi nment descri bed above. For exanple, the projection of the 20
cl anper hol der may be deformed upward in a free state, and it my be

| onered as the lever is noved in the disc clanp state. The

cam groove for rotating the clanper h0|dih may be 25 formed in the clanper
hol di ng chassis, and a pin engagi ng
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hol der. e ol sC clanp nechani Sm f

appar at us of Ihd M MEN 0, since the bottom surface of t he cl amper
can be nadel#%ﬁﬁ?éﬁumulé e bottom surface of t he cl anper hol di ng

chassis in the disc unclanp state, a di stance between 't he cl anper and
turntabl e can be nade | ong so that it is possible to prevent a contact

of the disc 10 widdbrdfity ¢bared disc tdlahpblchaiifdmgfokhea disie
transportation and any damage to be caused by the contact.

5 apparatus of this invention, since the bottom surface of

the clamper can be made higher than the bottom surface of

the clamper holding chassis in the disc unclamp state, a

distance between the clamper and turntable can be made long

so that it is possible to prevent a contact of the disc

10 with the clamper or turntable during the disc

transportation and any damage to be caused by the contact.

Furthermore, even during the disc rotation, it is
possible to reliably prevent a contact between the clamper

15 holder and clamper and between the clamper holder aﬁd disc,
because a distance between the clamper holder and disc can

be maintained sufficiently long.



Furthernore,” even during the disc rotation, it is possible to reliably
prevent a contact between the clanper 15 holder and cl anper and between
t he cl anper hol der and di sc, because a di stance between the clanper
hol der and di sc can be mai ntained sufficiently |ong.

VWHAT IS CLAI MED | S: 1. Adisc clanp nechanismfor a disc apparatus
havi ng a novabl e nmenber for holding a clanper with a cl anper hol der,

t he novabl e nenber being noved in a directjon near to or 5 away froma
turntable on which a disc is placed, thel cl anper hol der having a

cl anper contaﬁégg % §ﬂﬂ¥ﬁé3d#$ cl anper and being noved in a sane
ectlon

direction as of the novabl e nenber near to or away

fromthe ur nt.a erein;: cl t, rtion
é t()1JJ.sc (f' reng)[ In(t)%cl'ba*nlsmdf rmvabﬁkgc ?‘rat%%n }ﬁa(i)tl zly

noves i n the ti sal near to or

fromthe rﬁb’&gfxfgl dﬂ)ﬁa h%lrcﬁ%td %SCQQI%egong)ha %,{, ggaho der,

rotation center axirs O anper. ani sm

for a disc ap@géaha§ i%oﬁ@dﬂér bein rfdvdld" fn &haiﬁbEtlon near to d¥en a
di sc is clanped, sal cl anper contact” portion

5 away from a +turntable on which a disc is placed, the
clamper holder having a clamper contact portion with the
clamper and being moved in a same direction as the motion
direction of the movable member near to or away from the

turntable, wherein:

10
said clamper contact portion moves in the motioh
direction of said movable member near to or away from the
turntable and in a direction near to or away from a
rotation center axis of said clamper.
15

2. A disc clamp mechanism for a disc apparatus according

to claim 1, wherein:

when a disc is clamped, said clamper contact portion
20 moves away from said clamper and/or disc in order for said

clamper contact portion not to contact said clamper and/or

disc; and

when the disc is unclamped, said clamper contact

25 portion moves toward said clamper in order to hold the clamp.
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20 noves away from said cl anper and/or disc in order for said cl anper
contact portion not to contact said clanper and/or di sc; and
when the disc is unclanped, said clanper contact 25 portion noves toward
said.clanper in order to hold the clanp. '
16 3. A disc clanp nechanismfor a disc apparatus according to
claim1, wherein: when a disc is clanped, said clanper contact
portion 5 noves in a direction away frOﬁ)the rotation center axis of
said clanper after or sinultaneously whe % he novabl e menber is noved
near to said . jurntable: d .. said cl r.c pQrti .noves
in a directié% a&%ygli% ??%%?s%?ﬁh?ﬁ?ﬁ?ag?g gf?ér%oPpggkgﬁ%gnggﬁgﬁyl en
t he cl amg &Mn@q;, gméd_ié}{}xpoves in the direction away from t he
o]

rotation center axis sal d clanper. 4. A disc clanmp nmechanismfor a
di sc apparatus according 15 to claim1l, wherein when a disc is unclanped,
after or si mul t aneously when said cl anper contact portion noves in

a direction near tyhdh'St@isON;i&eBiShpadi SsafasendmpbaMdntact potdidn
novabl e menber noves in a direction away from said

5 moves in a direction away from the rotation center axis of

said clamper after or simultaneously when the movable

member is moved near to said turntable; and

said clamper contact portion moves in a direction away
10 from said +turntable after or simultaneously when the
clamper contact portion moves in the direction away from

the rotation center axis of said clamper.

4. A disc clamp mechanism for a disc apparatus according
15 to claim 1, wherein when a disc is unclamped, after or
simultaneously when said clamper contact portion moves in
a direction near to a rotation center axis of said clamper,

said movable member moves in a direction away from said
turntable.

20

5. A disc clamp mechanism for a disc apparatus according

to claim 1, wherein:

When a disc is clamped, said movable member and said

25 clamper holder are at positions where said movable member

-
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turntable. 20 5. A disc clanp nmechanismfor a disc apparatus

accordi ng to claim1, wherein: When a disc is clanped,:
sai d novabl e nenber and said 25 clanper holder are at positions where said
novabl e menber 17 and said

cl anper hol der are away fromthe turntable and sai d cl anper contact
portion is away fromsaid cl anper; and when a disc is uncl anped,
sai d novabl e nenber and said 5 cl anpery-hol der are at positions where
sai d novabl e nenber and sai d cl anper holder are away fromsaid

turntabl e anting sﬁﬁhdthﬁﬁgﬁ'KﬁlﬁéﬁtaﬁérthQif%dﬁ%%héot%%hdaﬁhém%ﬁd
6. A disc clanp nechanismtor a disc apparatus according 10 to claim1l,

wherei n sai d £d fdREanpthdontad@gedraion Rkabkay froffsa)d clamper; ahdli sc
cl anp nmechani sm for a disc apparatus according to claim1, wherein said
cl anper contact portion is a 15 protrusion extending toward the rotation
center axis of sai d cl anper.
when a disc is unclamped, said movable member and said
5 clamper holder are at positions where said movable member
and said clamper holder are away from said turntable and

said clamper contact portion is near to said clamper.

6. A disc clamp mechanism for a disc apparatus according
10 +to claim 1, wherein said clamper holder is made of a plate

spring.

7. A disc clamp mechanism for a disc apparatus according
to claim 1, wherein said clamper contact portion is a
15 protrusion extending toward the rotation center axis of

said clamper.

8. A disc clamp mechanism for a disc apparatus for holding
a clamper with a clamper holder, comprising:

20

a turntable on which a disc is placed:

a movable member which mounts said clamper and said
clamper holder and is moved in a direction near to or away

25 from said turntable; and

* c L M $ *



8. A disc clanp nechanismfor a disc apparatus for hol ding a cl anper

with a clanper hol der, conprising: 20 a turntable on which a
disc is placed; a novabl e nenber which nounts said clanper and
sai d cl anper holder and is noved in a direction near to or away 25
fromsaid turntable; and 18

sai d cl anper hol der for clanping and uncl anpi ng the di sc by novi ng near
to or anay fromsaid turntable, said 1§Ianper hol der having a

cl anper contact portion for contacting said cl anper,

5
wher ei id cl . t ' ' . ' |
ey fromsai d ¢ upandn e Nl &k "BUES cilnBing. SHd SEMnBER LReO"
ﬁgvi

rotation cengegcay nédd £628PChwaylGrom shid Ar@hi€abiéPsaid
mechani sm f or cfaﬁgisng ancﬁ SC on a tt'flqraﬁiagloén of %1 QItS(_I a%parat ﬁgl

conprising: clamper hodd&®vahhgingTs" BehRgefOVabheabl ?FQEEQSEioﬁoBear
to 15 or away fromthe turntable and having an opening with a
diameter at beathdtingtkalidaelampeaneter of the cl anmper;

5
wherein said clampef contact portion moves in a
direction near to or away from said turntable and in a
direction near to or away from a rotation center axis of
said_clamper.
10

9. A disc clamp mechanism for clamping a disc on a

turntable of a disc apparatus, comprising:

a movable member being movable in a direction near to
15 or away from the turntable and having an opening with a

diameter at least larger than a diameter of the clamper;

a rotary member rotatable relative to said movable

member in position alignment with the opening of said

20 movable member, said rotary member having an opening with
a diameter at least larger than the diameter of the

clamper; and

a clamper holder for holding the clamper by extending

25 through the opening of said movable member, said clamper

_—
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a rotary nmerber rotatable relative to said novabl e menber in position
alignnment with the opening of said 20 novable nenber, said rotary nenber

havi ng an opening with a dianeter at |east larger than the dianmeter of
t he cl anper; and a clanper hol der for hol ding the cl anper
by extending 25 through the opening of said novable nenber, said cl anper
19 hol der nmoving in a direction near to or away fromthe turntabl e
in cooperation with a rotation of said rq&gry menber , 5 wherein
sai d cl anper hol der has a cl anper contact portion which is novable in a

di ti . f { t t

and in o | pbder sRVREe. i B, SARSFY, BRET R BE) 3R | £BoRo T o
clanp mechani sm.acGor di Qﬁ t&o%@:laﬁ@l%n whegei § a."otat:l.on of“@%@.da x%-l_sé:ri}s

cl anped, sai d clanper d ves i n the irection near to the

turntabl e as gmﬁgfotary menber rotates in cooperation with a notion of
sai d novabl e 15 nefrber; and

5 wherein said clamper holder has a clamper contact
portion which is movable in a direction near to or away
from a rotation center axis of the clamper and in a

direction near to or away from the turntable.
10 10. A disc clamp mechanism according to claim 9, wherein:

when a disc is clamped, said clamper holder moves in
the direction near to the turntable as said rotary member
rotates in cooperation with a motion of said movable

15 member; and

thereafter the clamper contact portion moves in the
direction away from the rotation center axis of the clamper
and in the direction away from the turntable in order for

20 said clamper holder not to contact the clamper and/or disc.
11. A disc clamp mechanism according to claim 9, wherein:

when a disc is unclamped, said rotary member rotates

25 in cooperation with a motion of said movable member, and

———————
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thereafter the clanper contact portion noves in the di recti on away

fromthe rotation center axis of the cl anper and in the direction away
fromthe turntable in order for 20 said clanper holder not to contact the
cl anper and/or disc. 11. A disc clanp mechani smaccording to claim
9, wherein: “when a disc is unclanped, said rotary nenber
rotates 25 in cooperation with a notion of said novabl e nenber, and

20 sai d clanper contact portion noves in the direction near to t he
turntable and in the direction near to tR8 rotation center of the

cl anper; and thereafter said clanper hol der noves .in the

direction Sad\ﬁafltaf“@ﬁrt ﬁ@nitGFi‘?t BpFtion movesin Yhe)direq fd'r‘?ﬁ‘ REEFakPsm
according to a|n18 or erein said Lanper hol der
plate spring® eloturntalige aﬁddilgc fﬁ?ean% bﬂ?sﬁﬁe&d‘co‘?%l b tEOgF‘&F‘ﬁ’% or

9, wherei n _t he & er contact t|on IS a protrusion ext endi ng
toward the r&&%%n @ % ta%‘gcl anper . 15 14. A disc clanp
mechani sm according to cIa|n18 or 9,

5 thereafter said clamper holder moves in the direction

away from the turntable.

12. A disc clamp mechanism according to claim 8 or 9,
wherein said clamper holder is made of a plate spring.

10
13. A disc clamp mechanism according to claim 8 or 9,
wherein the clamper contact portion is a protrusion

extending toward the rotation center axis of the clamper.

15 14. A disc clamp mechanism according to claim 8 or 9,

wherein:

said clamper holder has a cam groove operating in

cooperation with a rotation of said rotary member;

20
the cam groove includes an arc first cam groove in
parallel to the opening of said rotary member and a second
cam groove continuous with the first .cam groove and not in
parallel to the opening;
25

) Y



wher ei n: ' sai d cl anper hol der has a cam groove operating in
cooperation with a rotation of said rotary nenber; 20 the cam
groove includes an arc first cam groove in parallel to the opening of
said rotary nenber and a second cam groove continuous with the first
cam groove and not in parallel to the opening; 25

21

sai d novabl e nenber has a pin inserted into the cam gr oove,;

sai d novabl e nmenber has a protruding portzilon for 5 noving said novabl e

menber away from said cl anper hol der;

sai d clanper holder is

noved in the directl, near, £ o or away_fraqm sai d novabl e r a
reaction of the f istagt%n mov%ﬁ JrEERer aﬁﬁst Re Bdih Jtnoseoret%cgulé%t bggg © %%‘at i on
of said 10 rox:taorv;é_nenber; said clanper holder is noved in the

O r

direction nedf

by a

or away fromthe rotation center axis of the clanper
reaction of the second cam groove and the pin; and

said movable member has a protruding portion for

5 moving said movable member away from said clamper holder;

said clamper holder is moved in the direction near to
or away from said movable member by a reaction of the first
cam groove and the pin to be caused by a rotation of said

10 rotary member;

said clamper holder is moved in the direction near to
or away from the rotation center axis of the clamper by a
reaction of the second cam groove and the pin; and
15
the clamper contact portion is moved in the direction
near to or away from the turntable by a reaction of the

protruding portion and said clamper holder.

20 15. A disc clamp mechanism according to claim 12, wherein

said clamper holder comprises:
a first flat portion having a cam groove;

25 a second flat portion having the clamper contact
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15 ' ‘the clanper contact portion is noved in the direction near

to or awnay fromthe turntable by a reaction of the protrudi ng portion
and said cl anper hol der. 20 15. A disc clanmp nechani smaccording to
claim12, wherein sai d cl anper hol der conpri ses: a first
flat portion having a cam groove; 25 a second flat portion having

t he cl anper contact 22

portion; and athird flat portjon coupled to the first and
second flat portions at different and4 s, 5 wherein the third
flat portion reacis wth.a peri pheral menber to nove the clanper

contact port iR 28e direction near to or away from said clanper
hol der. 10

a third flat portion coupled to the first and second

flat portions at different angles,

5
wherein the +third flat portion reacts with a “
peripheral member to move the clamper contact portion in
the direction near to or away from said clamper holder.
10
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