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(57) Absfract

In a2 moving position
detecting apparatus of mobile
element for detecting when the
mobile element moving along
a specified running path has
reached a specified position,
such as a pickup device of a
disk apparatus, without applying
reaction to the mobile element,
move of the mobile element
from the specified position is
lessened and eliminated. The
position detecting apparatus for
detecting the moving position
of a mobile element includes
the mobile element moving
reversibly along a specified
running  path, conductive
electrode disposed along said
running path, detecting electrode
disposed on the mobile element,
and detecting means for
detecting contact or non—contact
between the conductive electrode
and detecting electrode. The
detecting electrode is disposed
50 as to contact or not to contact with the conductive electrode by the move of the mobile clement. The position of the mobile element is
detected by the detecting means. This position detecting means further includes a guide shaft for guiding the move of the mobile element,
and a drive shaft for driving the mobile element. The conductive electrode is disposed on the surface of the guide shaft or the surface of
the drive shaft. The detecting electrode is disposed so as to contact electrically with the conductive electrode from the direction crossing
with the moving direction of the detecting electrode.




of »a nobile elenent includes the nobile elenment noving reversibly along a.
specified running path, conductive electrode disposed al ong %aﬁg% ) ng
pat h, detecti'ng el ectrode disposed on the nobile el enent, n gﬁnﬂ%
means for detecting contact or non-contact bet ween the conductive

el ectrode and detecting el ectrode. The 1 detecting el ectrode is disposed so
as to contact or not to contact with the conductive el ectrode by the nove
of the nobile elenent. The position of the nobile element is detected by
the detecting neans. This position detecting nmeans further includes a guide
shaft,for guiding the nove of the medrapal®yent, and a drive shaft for
driving the nobile elenent. - The conductive electrode I s di sposed on the

surface of the guide shaft or the surface of 'the drive shaft. The
detecting el ectrode is. di sposed so as to. contact electrically with the

conductive elmmd r ogesfitaont ik thdieitid Olpsa8881189 ofM & hmbBe 180\ 1t ¢ ¢ ect t on
of the detecting electrode. 2 8 AU G 2003 DESCRIPTICN End position-

det ect i agdappdiakuappakatusohisiece e riameand 'a di sk apparatus using the
same TECHNI CAL FI ELD The present invention relates to an information
recordi ng and reproduci ng apparatus, and-noire particularly to a noving
position detecting apparatus of a mobi | e el enent used in a di sk apparatus
of the IlkeTEQﬁEiﬁﬁélﬁtﬁhRT In a 'conventional disk apparatus' of nagnetlc
di sk or optical 'disk, a pickup device is noved to an innernost
The present invention relates to an 1nformat10n recording
anﬁ rep:bﬁncing apparatus, and-more partlcularly to a mnving'
position detecting apparatus of a mobile element usea in a‘

dlSk apparatus of the like.

-BACKGROUND ART

In a conventional 'diék appardtﬁs' of magﬁétiﬂ disk or
opticél disk, a pickup device is moved to an innermost
circumferential pqsition_ or outermost circumferential
position of a disk. A position detécting apparatus. detects
when fhe piokup’apbaratus is mbved to a specified position.'
Thus, the specified operation of the pickup apparatus is .done )
,automatically '

" As the'position detecting means, hitherto, a push typé
switch has been used. in this case, when . the pickup
apparatus ié moved to an innermost circumferential position
or outermost circumferential position of a disk, the pickup
apparatus pushes this push type switch from its mOV1n§

direction, thereby detecting that the pickup apparatus has



circunferential position or outernost circunferential position of a disk.

A position detecting apparatus. detects when the pickup.' I f
noved to a specified position. Thus, the specified operatiéﬁiﬁghygizgﬁgLup

apparatus is done automatically. As the position detecting neans,

hitherto, a push type swtch has beerf used. In this case, when the pickup
apparatus is noved to an innernost circunferential position or outernost'
circunferential position of a disk, the pickup apparatus pushes this push

type swdé£dhdd Ohe t $nAB¥MOSt diileainyerdtherebyodeteshi ngrt kadc i@ i ckup
apparatus has 2 8 AUG 2003 2 reached the innernost circunferential position
or out etpsinfererikdbreagiaioposition. In the push type switch, when a

pressi ng C r pecified | e r i knob
Porton. the pRecSid fiby S9PReRReRhbhTH RecRRTbECRoLE SOECY TR
force thamactpenifaede)iofaphiisgritag the t beeswihgh. knMenpbheiopy essieng
knob portion noves nore than a specific distance, an electri¢ contact is

h
opened RFeTFUSLd WOt heCPr e8sPAGCFoPEe OVEF CORGTBr 58I gAML FGH%n is

el imnateshctfon s FRAOr edrt Orhkhesppiddalist @b byyihent hr usiidyy frerce of
the spring. Therefore, when the pressing work force and the reaction force
are notpyeRg ety ykhab apestionhaovies, nayen than reagpeohfi¢odéstbpcehe apush

type S"%df&é‘tﬁfg é@r?t?éfsfé ”9%%1%5 Lorceobyy t hﬁhBhCﬁ%B g@%%%% S (&0t
adj ust ed properly; i he” pickup™ apparatus’is sent 1o the innér most
ci rcunfef etlié aprpesihgokneb peuttdroiDsits cdY miHeten! | &t posirkisenrel tdee di sk
along the radial_ direction of the disk, the push_type switch cannot be

the initial state by the thrusting force of the spring.

Therefore, when the pressing work force and the reaction
force are not mutually balanced, that is, when the reaction
force by the push type switch and the pressing work force by
the pickup apparatus are not adjusted propexrly, if the pickup
apparatus is sent to the innermost circumferential position or
outermost circumferential position o©of the disk along the
radial direction of the disk, the push type switch cannot be
driven. Moreover, 1f the pickup apparatus is driven, the
pickup apparatus may be shifted from the specified position by

the reaction force of the switch after driving.
SUMMARY QOF THE TINVENTION

According to a first aspect of the present invention,
there is provided disk recording and reproducing apparatus
comprising:

a turntable for mounting a disk for recording information
thereon; and

a position detecting apparatus for detecting the relative
positicns of a mobile pickup element and a disk mounted on

said turntable;



driven. Mreover, if the pickup apparatus is driven, the pickup apparatus
may be shifted fromthe specified position by the reaction_force of the
switch after driving. SUMVARY OF THE | NVENTI ON According t o2 fALIG 2@330"
of the present invention, there is provided disk recording and reproducing
apparatus conprising: a turntable for3mounting a disk for recording

I nformation thereon; and a position detecting apparatus for detecting the
relative positions of a nobile pickup elenent and a di sk nounted on said

turntabl e; 28 AU 20081 oahet b Sat skbPDS tdSPa det st ddtgoAPRRE at US
conprises: said nobile elenent reversibly novable along a predeterm ned

runni ng pat h$2%d coftRRiive &lanaide ISPl ongy ki i o lsmGsai @
runni ng%%@cﬁngieﬁnﬂ@é&cﬁmxﬁ&?égﬁge di sposed on said nobile elenment so as

ei t her e contact wt not to make contact with said conductive
el ectrode wid hcondenentveofe lsaitdoriebi despetahealpngnd dsbetciomgofmeaasid or
detecting ejther contact or non- contact between said conductive el ectrode
and saiﬂﬂﬂ'é]t%%tf?%%” el ectrode, to indicate the position of said nobile

element wth sefecenss Locarsbael HiepoReY tdiPNsa i ehehabby e 1LRENROSS i ON
detecting apparatus further includes a guide shaft for guiding the

moveners ofitherndist | Bake| @eswactandl the oxortifct £oe Mkt odbacts aiidposed

on the sald conductive electrode with movement of said mobile

element; and

detecting means for detecting either contact or non-
contact between said conductive electrode and said detecting
electrode, to indicate the position of said mobile element
with reference to a specified position.

Preferably, the position detecting apparatus further
includes a guide shaft for guiding the movement of the mobile
element, and the conductive electrode is disposed on the
surface of the guide shaft.

Preferably too, the detecting electrode is disposed so as
to make contact electrically with the conductive electrode
from a direction at an angle to the direction of movement of
the detecting electrode.

With the guide shaft above, the position detecting
apparatus may further include a drive shaft for moving the
mobile element.

Preferably, the conductive electrode is disposed on a
first surface of the surfaces of at least a portion of said
guide shaft;

sald mobile element has a through-hole;

sald guide shaft passes through said through-hole; and

said detecting electrode 1is disposed on said mobile
element so as to make contact with said conductive electrode

at a position proximate the centre of said through-hole.



surface of the guide shaft. Preferably too, the detecting electrode is
di sposed so as to nake contact electrically with the conductive el ectrode

froma direction at an angle to the direction of novenent onBMU&m ng
el ectrode. Wth the guide shaft above, the position detecting apparatus

may further include a drive shaft for 4oving the nobile elenent.
Preferably, the conductive electrode is disposed on a first surface of the
surfaces of at |least a portion of said guide shaft; said nobile el ement

has a throught feteat 5@ty gui deeshafdsRasses dbrosghngai dpphraval- hels; and
said detecting electrode is disposed on said nobile “elenent so as to nake

cont act TwFEre s a¢emeBheict i ve el ectrode at a position proximte the centre

of said through-hal_e. A 003. 4. Al.t ernat | he position det.ecting
appar at us nﬁ% gﬁﬁ?%%e?g%%%p#$%£:ggléhﬁ%e%gﬁ%f%xg%%eﬁ%iéﬂﬁgs?ﬁ% ﬁ%gﬁﬁﬁ%t of
sai d nodlémentet emmait; and a drive shaft for noving said nobile elenment; and

sai d conductive el ectrode qgé be di sposed on the surface of a portion of

said drive shd ¥%V9H?%§%%t$ IWO%b%ﬁn?a%%em%%%}?i%%?@@ﬁ%bt?%@ appar at us nay
further conpid 5@Scandhbvevanahbchebd@ViRg 151 §i5BbLLE of! @MRNtsy Mdh, said

conductive el ectrode di sposed on the surface of a portion of said drive
shaft:; of a portion of said drive shaft.

Alternatively again, the position detecting apparatus may
further comprises a drive shaft for moving said mobile
element; with

said conductive electrode disposed on the surface of a
portion of sailid drive shaft;

said detecting electrode disposed between said mobile
element and said drive shaft; and
salid detecting electrode opefable_ te make contact with the
surface of said drive shaft and said conductive electrode.

In another alternative, the position detecting apparatus
further includes a drive shaft for moving the mobile element,
and an elastic member disposed between the drive shaft and the
mobile element, with the conductive electrode disposed on the
surface of a portion of the drive shaft, the detecting
electrode disposed between said elastic member and said drive
shaft, and said detecting electrode operable to make contact
with the surface of said drive shaft and said conductive
electrode while being pressed by the pressing force of said
elastic member,

In this constitution, application of reaction to the
mobile element is prevented. Moreover, movement of the mobile
element from the specified position is lessened and

eliminated.



said detecting el ectrode di sposed between said nobile elenent and said
drive shaft; and said detecting el ectrode operable to make contact with the
surface of said drive shaft and said conductive el ectrode.

alternative, the position detecting apparatus further incﬁtﬂe?ugepzooa
shaft for noving the nobile elenent, ®=nd an elastic nenber di sposed
between the drive shaft and the nobile- element, wth the conductive

el ectrode di sposed on the surface of a portion of the drive shaft, the

detecting gbeetHedg d&ép‘asege@@rtléi"e%%p%%'td skastye g%@geﬁta“ﬂﬁ@mﬂi%iave

shaft, and said detécting el ectrode operable to make cont act
sur f acetbéreai dsdr bvevsHai @ndltapd coledegcttiivig  elpgetraddess whide b sig
pressed ¥O£an§ress for e of said__elastic nember

hi .
const i tution Cat ?%%%tﬁgﬁaf8tuﬁé ?ﬁﬁﬁl80393ﬁ§m|$%§?ﬁ%vgﬁted

Nbreoveappaﬁaeﬁentom@ribgngvblIe el enent fromthe specified position is
| essened and el im_nated. 8 AUG 2003 5 According to a second aspect of
t he present @i nFERELEN, p%qﬁ%Ra|%9?W%ﬂ#de6eﬁé§ﬁ%béﬁ depgabileg adpardat us f or

di sk rﬁfgagt@gmgﬂgdrggﬁggH§ ggtgpparatus sai d position detecting
apparatus conprising: a nob pi ckup el ement reversibly novable along a

predet er m ned elantngdpabhlden dhepbsedeahohdesaddspusadnglpaghsaid runni ng

th duct trod d th f f t f d
Gl eot rode. Nl dbP!HERETBer 3T BT BOE T odb B SEdeetr ort R CHERRTR &rendnt S0

portion of said electrode holder;

a detecting electrode disposed on said mobile element so
as to make contact with said conductive electrode from a

~direction at an angle to the direction of movement of said

mobile element; and

detecting means for detecting the presence or absence of
electric connection between said conductive electrode and said
detecting electrode, to determine when said mobile element is
positioned at a predetermined position on said running path.

Preferably, the electrode holder includes a guide shaft
disposed along said running path, so that said mobile element
may slide and move; and

said conductive electrode is disposed on the surface of a
portion of said guide shaft.

In this instance, the mobile element may have a through-
hole;

said guide shaft may be disposed by penetrating through
said through-hole; and

each one of said plurality of detecting electrodes may be
operable to make contact with the surface of said guide shaft
within said through-hole.

The detecting electrode may have a plurality of detecting
electrodes;

said plurality of detecting electrodes may be disposed on



as to make contact with said conductive electrode froma direction at an
angle to the direction of novenent of said nobile elenent; %d tin
means for detecting the presence or absence of electric con?ﬁ |§Eﬁgéﬁén
sai d conductive el ectrode and said detecting electrode, to determ ne when
said nobile elenent is positioned at @ predeterm ned position on said

running path. Preferably, the el ectrode hol der includes a guide shaft
di sposed al ong said running path, so that said nobile elenment my slide

and novg; QPgi%ﬁiQfCQQFﬁgﬁéﬂf}ﬁl?ﬁéﬁ&gﬁ;i§ngiSposed on the surface of a

portion of “sal guirde's I's 1nstance, the nobile elenment nmay have
a through- halé; degkedtdugdeaczhaf tmaypyddieech sposedchy oferetthatdatgdthiraugh

sai d through-hogle; _and . each one of sajd plurality of detectin | ectr odes
rmy be CUBCFEBNG PG AGRE SUMAr W 19F (PBCenE g sedpobEPEeguras T R

W thin sgh@uébleaob: bet goddhe detecting el ectrode may have a plurality of
detecting electrodes; said plurality of detecting el ectrodes may be

di sposed onThegeAsct200e draldsor thayi bf sHisPansl | ebenparaldsd sHith

detectipg. ct contact of each detecting electrode of said
pIuraIi%%lgfggé?gﬁ%igg{glectrodes with said conductive electrode. The

el ectrode hokdéulimy beidi sposetrdde bropdeal Ifalrtietth mssai Havenai iy ipsd h.
shaft for transmitting rotary motion from a motor; with

said conductive electrode disposed on the surface of a
portion of said drive shaft.

In this case, the mobile element may include a motion
converting device for converting the rotary motion from said
drive shaft into a motion for moving said mobile element
reversibly along said running path; with

sald detecting electrode having a plurality of detecting
electrodes;

said plurality of detecting electrodes disposed between
said drive shaft and said mobile element;

sald plurality of detecting electrodes disposed in said
motion converting device; and

said detecting means operable to detect when said
detecting electrode contacts with said conductive electrode.

Further a spring may be disposed between sald drive shaft
and mobile element; with

said motion converting device pressed to said drive shaft
and mobile element by a spring force; and

said plurality of detecting electrodes disposed 1in said
motion converting device so as to make contact with the
surface of said electrode holder.

According to a third aspect of the present invention,
there 1is provided position detecting apparatus for disk

recording and reproducing apparatus, comprising:



Useful ly, said electrode holder further may have a drive shaft for
transmtting rotary notion froma notor; with said conductive el ectrode

di sposed on the surface of a portion of said drive shaft. In2taiAU@sm03
the nmobile elenment may include a notion converting device for converting
the rotary notion fromsaid drive shaft into a notion for noving said
nobi l e el ement reversibly along said running path; with said detecting

el ectrode having a plurality of detecting electrodes; said plurality of

detecting ehechsiwtlps dispesad hehweenbisai flodhbre shabhgand saidd-imhid e
el enment; said plurality of detecting el ectrodes disposed in said notion
conver tT W e i B@thand sai d detecting neans operable to detect when said

detecting e,echbrafee 200! aELec YAl §2LH-C0NNTLEYCSELBCLIRANg BUERDET @

spring may be di sposed between sai rve s an menf; with
sai d noti onacdeterting dhacde qiesdespotsedabd draivt sblaile atdmapli |

el emrent_by a ri force; and said pJurality of detecting el ectrodes
disposéﬁsiﬁlggga q%btwﬁﬁecdﬁvg?¥ﬁhgngQi§E? O%stpofﬁﬂﬁé gBﬁFQEF\M%@Pthe
surf aces®fd sat@naheclvede chekdebdeACGard] NondPeed i r graspasly Ofndditle
present invention, there is provided position detecting apparatus for disk

recordi?&ﬁ%ﬁ@ﬁfeﬁm@ducing apparatus, conprising: 2 8 AU G 2003 7 a mobile
el ement revgrsLlyngovablgsal P9 aSPee {ifd o UM "L R or non-

contact between said conductive electrode and said detecting
electrode, to indicate the position of said mobile element
with reference to a specified position;

wherein said mobile element has a pickup device for use in
a disk apparatus for performing at least one of recording and
reproducing information.

In the embodied invention, with the above aspects and
preferred or other options, various results occur.
The detecting electrode disposed on the mobile element may
contact the conductive electrode from a direction at an angle
to the direction of movement of the mobile element. It hence
prevents a reaction to the mobile element. Moreover, movement
of the mobile element from the specified position is reduced
or even eliminated.

The mobile element guide shaft for the movement of the
mobile element and the electrode holder may be common, so that
the structure is simplified.

Where there are a plurality of detecting means, more secure
detection is realized.

The detecting electrodes can be disposed in the mobile element
forming the through-hole directly by driving or other means,

and the structure is simplified.



a conductive el ectrode di sposed along said running path; a detecting

el ectrode di sposed on said nobile elenent so as either to e EEEEL
with or not to make contact with said conductive electrod tAm t
of said nobile elenent; and detecting neans for detecting either contact
or non- contact between said conductiv@e el ectrode and said detecting

el ectrode, to indicate the position of said nobile elenmrent wth reference
to a specified position; wherein said nobile el enent has a pickup device

for use in ehdiskisppasraitts For peld ondvragert bEasthonfoBl1kecrGidiy and
reproducing information. In_the enbodied invention, with the above aspects

and praferERE Bhesthedeoprilses, ANt iRrisCeBBRRt sSecEhrt The ddrawtiung

el ectrogd %Lﬁﬁ$§§gggn the nobile element nay contact the conductive
eIectrod% roma direction at an angle to the direction of novenent of the

nobi | e el enefite Intothiencecoprexenny adeeacti afoit o thiee mobehenel ementthe

Mor eover venent f the bile element fromthe specified position is
reducedné%£f%v§ﬁe@FPﬁiﬁ%F%dHR%hgeﬁ%EFFﬁgeF&ﬁgﬁFogﬁi %haf t CPEFORne SO
novenenthHf the sthdterel esestngndribeg, el ectrode hol der nay be common, so
that the structure is sinplified. Were there are a plurality of detecting

means, nore WeRiR 2 BbeEetiby PE fehPrzéng Mhendekset prgvdkect rodeshzan be
0 shossLie | RaTRU LackemTL LoLLTe Uik Loreuakenoie OERLLL B, ¢
each other by the spring, secure detection of the position of
the mobile element is realized.
Where a lubricant is provided for moving the mobile
element smoothly, disturbance of electric conduction by the
lubricant is prevented, and the position of the mobile element

can be detected accurately.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an essential perspective view of a moving
position detecting apparatus of mobile element in an
embodiment of the invention.

Fig. 2 is a partially cut-away perspective view of the
moving position detecting apparatus of mobile element in the
embodiment of the invention.

Fig. 3 (a) and Fig. 3 (b) are side views schematically
showing the operating state of the moving position detecting
apparatus of mobile element in the embodiment of the
invention.

Fig. 4 1is an essential perspective view of a moving
position detecting apparatus of mobile element in other
embodiment of the invention.

‘ Fig. 5 1is a partially cut-away sectional view of the
moving position detecting apparatus of mobile element shown in

Fig. 4.



The drive shaft for the novenent of the nobile elenent and the el ectrode
hol der may be comon, so that the structure is sinplified. i%h&ﬁ&%ﬁ
converting device for the novenent of the nobile elenment a 9‘3 ng
el ectrode may be common, so that the structure is sinplified. Were a
plurality of detecting neans are provided and the drive shaft and nobile
el enment are pressed in contact wwth each other by the spring, secure
detection of the position of the nobiTe elenent is realized. Were a

| ubricant is provided for noving the nobile elenent snoothly, disturbance

of electric conduction by the lubricant is prevented, and the position of
the mobil e ef¥hent Gdn HeddEiget & deturdtel §idBRYEFWDESCRISNE O R YTHE
DRAW N i 1o i specti,ve i f i.ng si,ti 0
dot ect 1 onste 5P s R, Sy EEERRE e dolih g pBaTRERRY A o,
Fig. 2 apprarpausiaf | polcule asbgmerer sggeown ven vikegw o4. the noving position
detecting apparatus of nobile elenent in the enbodinment of the invention.
Fig. 3 (a) and Fig. 3 (b) are side views schematically show ng the

oper at i gpEStEte ofsdderPoyg Ng position detecting apparatus of nobile
el enent in the enbodi nent of the invention. Fig. 4 is an essenti al

per specti ve ®¥aWpAry sHFHCsdmepdsi t PEn W eBPVAH Japp@s it Len ofdetmsidiag
el enent _ | L EN e jhnv. i i 5_i rti.all
ut - vl e T, EURBEA B e 1nehe A £ VO | Peht Bon ard S lie vty
nobi | e adsaretited Heslow N

Exemplary Embodiment 1

As an exemplary embodiment o©of the moving position
detecting apparatus of mobile element of the invention, a
pickup device of a disk apparatus is described below.
Fig. 1 is a perspective view of essential parts of a moving
position detecting apparatus of mobile element in an exemplary
embodiment of the invention. Fig. 2 is a partial magnified
view of the moving position detecting apparatus shown in Fig.

1.

In Fig. 1 and Fig. 2, the moving position detecting



Fig.-4. 2 8 AUG 2003 9 Fig. 6 (a) and Fig. 6 (b) are sidevie

schematical |y showing the operating state of the noving @8 x‘dﬁ 2808cting
apparatus of nobile el enent shown in Fig. 4. SPECI FI C DESCRI PTI ON Exenpl ary
enbodi nents of the noving position detectiing apparatus of nobilée el enent
of the invention are specifically described bel ow. Exenplary Enbodi nent 1
As an exenpl ary enbodi nent of the noving position detecting apparatus of
nmobi | e el enent of the invention, a pickup device of a disk apparatus-is
described below. Fig. 1 is a perspective view of essential parts of a

novi ng pppiatiadmsdetempirigesppar gilskwp riEidee el3enast maobhbe eXedrgmearty,
enbodi nent of the invention. Fig. 2 is a partial magnified, view of the
movi ng pedecitawdiet boflidegsappar at 4, shbwn detécying. éheétgodésantl, Figg. 2,

t he novi ng position detecting 2 8 AU G 2003 10 apparatus conprises a pickup
devi ce 3dgdesidinge &eansnt llael edi¥nde ansl der s divelb, shaffet eb@i ng The |

el ectrodes. 5, 6, detecting neans l1lla, 1lb, and a drive shaft 10. The

el ect r od&1R&ItFRAe Aplders 74ancl4Rl ng mdpcladdnshenebile delesieattt guiale 4b,
and a conductive electrode 7, and the nobile elenent guide shafts 4a, 4b
have a fFPSEtRortde EPendR dui GRNAYRbIVes1818ed o dechndaRBhithe ol

ui de el enqent 4b. The. onductive el ectrode 7 is disposed at a specified
gositioneg%men guiga éhaéks &a, Eb have a first mé%ile elemené)guide

' shaft 4a and a sééond mobile element guide element 4b. The
conductivé.electrode 7 is disposed at a specified position of
the surface of the mobiie' element guide shaft A4a. The -
detecting electrodes 5, 6 have a first detecting electrode 5
and a second detectihg electrode 6. 'The detecting means i;a,
.11b have first deteéting means lla and second detecting means
llb( fhe mobilelelemént'has a mbtion converting device knot
shown) fp:,converting.the rotary motion of'theAdrive shaft
into a Ilinear motion.  The mobile element itself has a
function of motion - converting device. The mobile element
moves along the guide shaft while being driven by the driving
force of the drive shaft; |
The pickup.devicé 3 is made of a non-conductive materiai.
The pickup device has a relatively 1ight_weight. The pibkup._'
device 3 has a éickup 8, and the disk (not shown) is mounféd
on a turntable 2. The disk has a function of'information
medium £for recording and reproduciﬂg information.  Two

through-holes 9 are formed in the pickup device 3. Two guide

shafts 4a, 4b are disposed parallel to each other by



t he ‘'surface of the nobile' elenent guide shaft 4a. The detecting .
el ectrodes 5, 6 have a first detecting electrode 5 and a seﬁc@_d&@}@@ﬂ@%g
el ectrode 6. The detecting neans 1la, .llb have first detecting nmeans 1lla
and second detecting neans 11lb. The nnbi&g el ement has a notion converting
device .(not shown) for. converting the rotary notion of the drive shaft
into a linear notion. The nobile elenent itself has a function of notion
converting device. The nobile elenment noves along the guide shaft while
being driven by the driving force of the drive shaft'. The pickup. device
3 i s nadpeoktradma oritrmt givethat efdsalectiiee pthkopgHeniodeshas. a makatkl vel y -
|l ight weight. The pickup. device 3 has a pickup 8, and the disk (not shown)
i s mount ggiden shafikst dbl.e 40 Fhe ldiawit Hasve BunoitHacel confpeset ief a
medi um for recording and reproducing informati-on. Two through-holes 9 are:
for med i RopheopdaiiveeviaeBialwo Fhiedpickhyf tdevice 4b care ditfesend
parallel to each other by 2 8 AU G 2003 11 penetrating through the
respect i F@Vehd@ate Hidlase guigkreshaffis dstits 4a, 4b at | east have a
surface conpgsed of a non--conductive material. The pickup- device 3 can
slide and mBveFeRbnICrREsECGuilPe ahaA¥tvaashabt As ckbspesed peraldeds
drive shaft d gg;gllel to these guide.shafts 4a, 4b, and the

e

I.s di spos .
feed scr& PSR gglg? %5 A3 ot 4P ed@Bf Fhfeakeqdcsgprad 1o alfodsr .
(10t SOUersHIB PR IPAES Goho £l SRGB0S0 oLl S Leshossron
4a, 4b deRendGaf ddVa dP R P b A FS i fla &6 E8Y 608t Soa
10. The pickup'devicg 3 is reversibly slidable alonglthe
guide shafts 4a, 4b depending on the rotating direction of
the feed screw rod 10. | o
On the surface at a specified pbsition in the
1ongitudiha1 direction of the first.guide<shaft 4a of the two
guide shafts 4a, 4b, a- coﬁductive electrode 7 made of a
conductive material is disposed. In lthis embodiment, the
- conductive electrode 7 is disposed on the surface a£ the end
in the longitudinal direction of the first guide shaft 4a.
This conductive electrode 7 is grounded. Near the end of the
through-hole 9 penetrating through the first guide shaft 4a,
the two ‘detecting electrodes, that is, first detecting 
electrode 5 and second detecfinglelécfféde“e are adjustably
driven into the pickup device 3. Two detecting electrodes:5, .
6 are disposed so that the leading ends of. the two detecting
electrodes 5, 6 may press the first guide shaft 4a to the

inner wall of the through-hole 9 while abutting against the .



the 'surface at a specified position in the longitudinal direction of the
first. guide shaft.4a of the two guide shafts 4a, 4b, a con gtgngﬁazqga
el ectrode 7 nade of a conductive material is disposed. In th t,
the conductive electrode 7 is disposed ga the surface at the end in the

| ongi tudinal' direction of the first gui dé shaft 4a. This conductive

el ectrode 7 is grounded. Near the end of the through-hole 9 penetrating

t hrough the first -guide shaft 4a, the two 'detecting electrodes, that is,
first detecting electrode 5 and second detecting el ectrode 6 are

adj ust ablsprfaire v the offiletpigalide daeifte 4h, ThoomehathallyeliaEresdat 5,

6 are disposed so that the | eading ends of the two detecting electrodes 5,
6 may presgadisidigst dliade $haf tthéa pickupe deviner Jakbvels tWieile the

t hrough-hole .9 while abutting.against the 2 8 AU G*' 2003 12 surface of
the first-epfding sanfls o£ thenfivchaldeteditfing calectirodet iSonsnd Tsaicons] 't he
pi ckup device 3 noves while the |eading ends of .the first detecting

el ect r odéletantdine cotectsedecti agecrentreddn@ aricl cthecsunfacet bt be
surface of the first gui-de shaft 4a fromthe direction crossing with. the
movi ng diffdctt ofudfie: i Ftekdp JEamtethe| flinpctinnugiossiag. withe the
direction crossi with the_moving, direction of the | ckup device-3 is, .
for exanfle g r i%ﬁquéﬂéoﬁiF%%t Hekup flegies éoﬁ@thﬁtFBFPuﬂPrﬁ°ﬂﬁegdiskn

d he, ble 2, . ' [ ' he i
Ci T ount erht o AR SHITRL T S8 G EL UM Eporte® o VP SHraRAeh noh Ry
devi e ERLPES I £l ed 111 1.t 1s detect by .th i ti
ot coti nd aandh arutroe s P 0FCePdibe (T Hhohir BRbTET 3p8tseRy, Fhna ™

di sk are fRiCéGMstitution, with the disk mounted on the turntable 2,

the pickup device 3 moves to the innermost circumference and
outermost circumference of the disk. When the pickup device
3 has reacheg_a specified poéition. it is detected by the
'position 'detectingA apparatus. | That is, the 'relétive
.positionS'of the pickup 8 and.disk'are detected.
In this cqnsﬁitution, when the pickup device 3 moves and
'thé 'first ‘detecting electrode 5 and secohd. detecting
electrode 6 are moved to the position confacting-with the
conductive electrode 7 as shown in Fig. 3 (a), an electric
conductivity takes -place -between the Ffirst detecting
electrode 5 ‘and conductive electrode 7, and between 'the'
second detecfing electrode .6 and conductive éledtrbde 7.
This electfic conduction is detected by the first detecting
means lla and second detecting means 11b to detgét-conductidn :
between the first detecting electrode 5 and conductive

electrode 7, or between the second detecting electrode 6 and



In this constitution, when the pickup device 3 noves and the first
detecting el ectrode 5 and second detecting electrode 6 are ﬁeAUG 7003
position contacting with the conductive electrode 7 as shown in Fig. 3
(a)," an electric conductivity takes place -between the first detecting
el ectrode 5 and conductive el ectrode 73 and between 'the second detecting
el ectrode .6 and conductive electrode 7. This electric conduction is
detected by the first detecting means 1la and second detecting nmeans lib

to det egdnGonoised i @echebweem theg f igsty det ectipg; gl %fétre%dﬁ%%,angg FEN

conductive electrode 7, or between the second detecting electro
28AUGR Co fBreehdubeiveahel epiclode devdcebol hhaBy molvies! det eet ispyciiftidds

confirned that the pjck device .3 h ved to a specified osition, As
the fi Rt Het@ting alr@lell L se{‘%h%qudéq edts rrér}r‘?s Iaﬁ“di? SRt s or
the |i ke=teyt hey Ukeths SiTH) adiifet &8s sbOWhé N Ftd. mdy (Y . udédt he positions

where these detecting electrodes 5_6 are renote fromthe conductive
el ectrode 7,58Mekd¥ie cdhdeReyBnipsFagt 8bt(Ri nedthéhe & stiftd ongetdi&tieng

el ectrodgss o, ahd; con i eetrgd . di y t i it

w th anmet e%sd% ot hrg(éJ QE%{;%%(??%% ?réagssf%a,ré%%g,% if{}g}—nsté}gfﬁ%?lﬁ@ﬁ% t he
pi ckup eldestipeds Vs mdteatvied candinet specibi ecbtposihtaoned Theteaboditient i s
constituted so as to obtain an electric conduction betwen the detecting
el ect ro%eetse%ﬁl%g a?%ec%%% t?’\/egec'l”é t?‘b‘a%u%t%%ne%%%t]ﬁ?%%uﬂ' devi ce has
noved to thewcspetiddrg, pasytitediindiotid | M@l tBuddHeCORSE i g#tHean, to
the contrary, it may be also effective to constitute so as to set in

non- corfftic@ g &t HEeNfhehlfeachithy atspbei fqaafirmed that the pickup

device 3 1s not moved to the specified position.

The embodiment is constituted so as to obtain an electric
conduction between the detecting electrodes 5, 6 and
conductive electrode 7 when the pickup device has moved to the
specified position, but not limited to this constitution, to
the contrary, it may be also effective to constitute so as to
set in non-conducting state when reaching a specified
position.

In the embodiment, the conductive electrode 7 is disposed
onn the guide shaft 4a as electrode holder, and the conductive
electrode 7 and electrode holder 4a are shared, but not
limited to this constitution, the electrode holder 4a and the
conductive electrode 7 may be independently disposed mutually.

Also in the embodiment, the conductive electrode 7 is

disposed on the first guide shaft 4a, but not limited to this



position. In the embodi nent, the conductive electrode 7 is disposed on the

gui de shaft 4a as el ectrode hol der, and the conductive ele o]
el ectrode . hol der 4a are shared, but not Ilimted to this coggpieﬁggéﬁmgahe

el ectrode hol der 4a and the conductive g{fctrode 7 may be independently
di sposed nutually. Also in the enbodi nent; " the conductive electrode 7 is
di sposed on the first guide shaft 4a, but not limted to this 28AUR003 14
constitution, the conductive electrode 7 may be al so di sposed on the.
second gui de shaft 4b. Exenpl ary Enbodi ment 2 A noving position detecting

appar at ucaistbbit for| ethRaet cohfuothee eileaphade enbedi MmhtaXfo tdesposed
I nventi.on i s described below while referring to the acconpanyi ng draw-.ngs.

Sane const ithenseebrdegtidasshafthebpr ecedi.-ng - enbodi nent are identified
wi th same reference nunerals, -and the description- of the same constituent”
elements is omtted. Fig. 4 is an essential perspective view of the noving
posi tion detecting- apparatus of nobile elenent in exenplary enbodi nment-2
of the inventExemplagy Bnbedimest(2), and. Fig. 6 (b) are partial magnified
views of the poving. position ,detecting apparatus shown in Fig.. 4. In

Fig. 4 and Fi®%. mgVipFe nasfitiPpodeteroning: enparatuppafamedidenpelensnt ,
pi ckup deyice 3 as nobile elenment, nobile el ement guide shafts_4a, 4b, a
drive shaf? BNeLoFHRAALIAF Y| YEpodiment @ft dhe ninveetdeni A Meseribad The -
conducti ve flectﬁg_es 5 .6, . .

; ‘below w e réferring to the accompanying drawings. Same
constituent elements as in the preceding -embodiment ‘are
identified with same reference numerals, and the description
of the same constituent gleﬁents is omitted.

Fig. 4 is an essential perspective view of the moving

‘ pqsitipn detecting- apparatus of mobile element in exemplary
embodiment 2 of the invenfion. Fig. 5, Fig. 6 (ai, af;d i“ig.
6 (b) are partial magnified views of the moving position

detecting apparatus shown in Fig. 4.

In Fig. 4 and Fig. 5, the moving position detecting
apparatus comprises a pickup device 3 as mobile element,
mobile element guide shafts 4a, 4b, a drive shaft 10, &
conductive electrode 7, detecting electrodes 5, 6, and
detecting means 11a7 The-cdnﬁuctive. eleéttode,? is disposed
at a specified position on the surface of the feed screw iod

.10 as drive shaft. A rack 12 and & spring 13 are disposed
between the pickup device 3 and feed screw rod 10. The rack -

12 has a function as motion converting device. The rack 12

is alwgys pressed and engaged with the pickup dévice 3 and



and el ectrode 7 is disposed at a specified position on the-surface of the
feed screwrod 10 as drive shaft. A rack 12 and a spring 13 ?Elﬂuﬁ)ﬁaﬁ%
bet ween the pickup device 3 and feed screw rod 10. The rack ;
function as notion converting device. Thﬁgéack 12 is always pressed and
engaged with the pickup device 3 and 28AU2003 15 feed screw rod 10 by the,
spring 13 as an elastic nmenber. The rack 12 has a function of converting
:the rotary notion of the feed screwrod 10 into a sliding notion of the

pi ckup device 3. On the surface at a specified position of the feed screw
rod 10, Beedngorevwveod| 6t bydéhg sbrdngoiducis ven nel&£stat membber negheand
this conductive electrode is grounded. The conductive electrode is

di sposedraekrlaxhapl 8, functhonsoff soaveattitie el vétahe heedoacoewthed 10.
As shown-_in Fig. 5,. the detecting electrodes 5, 6-are d?sposed in part of
the rackfeed s¢Revwf ¥ed J& émtor 191 d@indemottiong of ethe oplecKupr depiessed
by the spring 13, and the detecting electrodes 5, 6 contact wth the surf
ace of tfhe feed screw rod 10. The detecting electrode is conposed of a
plurality of elggtrode% of first detecting electrode 5 and second
detecting el %Rt FBBeSETLane At & IRAGLELRE! Positine Kol gieed shakw 4b

are dispoged parallel tq.each .other. The pickup device 3 is held by the
first guﬁp‘g‘g gﬂaf? Eﬁ’ngt’f(ﬁ’%g'é’(?or?dl TRAR AT PE4R canfycetivs grateriakodsbt e -

oo B! A S| RO SAEOIS U0, R B AR 1,
a functi@dn@ictive electrode is disposed, for example, on the surface
at the end of the feed screw rod 10. As-shown'in Fig. 5, the
detecting electrodes 5, 6 ‘are disposed in part of the rack 12.
The féed screw rod 10 énd detecfing electrode 5 aré pressed
by the spring ;3, and the dgtecfing electrodes 5,.6 contact
| with the suffaCe of the feed'scréw réd 10. Thefdetectiﬁg
éleCtrode ;s composed of a plurality of electrodes of first
detecting electrode 5 and Second‘deteéting electrode 6.

The first guide shaftr4a and second guide éhéft 4b are
dis?osed parallel to each other. The pickup device 3 is held
by the first guide shaft 4a and second guide shaft 4b,.and.is'
reveréibly movable along the firét guide shaft 4a and second

guide shaft 4b. A lubricant is applied on the surface of the
. guide shafts 4a, 4b, and this lubricant has a function of
smoothing the move of the moﬁile‘element.

From the direction crossingrwith the moving direction of -
the pickup device 3, the pickup device 3 moves with- the

detecting electrode 5 kept in contact with the surface of the.



snoot hing the nove of the nobile elenment. Fromthe direction crossing with
the noving directi-on of the pickup device 3, the pickup deve

with- the detecting electrode 5 kept in contact with the suzmcémeZ
8 AU G 2003 16 feed screw.rod 10: The direction crossing with the noving
direction of the.pickup device 3 is, forléxanple, a right- angle direction.
In this constitution, as the pickup device 3 noves, and, .as. shown in '
Fig. ‘6 (a), when the detecting electrode-5- is noved to the positi.on
contacting with the conductive electrode 7, an electric conduction between

(et s6s4ntacrBleciddie, 5 otk COBELINE SLECLLRE Ture ORLA RGN <

el ectric conduction 1s. I Ng e

confi r megh +Eat1she ol WF?g&k%S( %‘Jﬁﬁ’ﬂﬁe‘iéro tbhe e?t%g&ilf ; edap.ociiéﬁmitqn'

Simlarly, as . shown in _ e st'ate of gtectin
el ectrodgndldeperbbhgoh om t he conductive electrode 7, -electric
conduction is not obtained between the detecting electrode 5 and

conducti ve efgcthogdecénsheeardiong Yas bihe IgiBRbbNAUdvidy 3 NRo98keCHNRY

means 1la, it is confirmed that the pickup device 3'is not noved to the
speci f i edls pahiotinonin TR . erdodla Feniwtich CERE! iddticrk S0yt Bakdthadd est i

conduct i on between the detecting el ectrode 5 and conductive electrode 7 is
obt ai nednewed t ke pitheip pevittons rmrdchdining hewlpeci firasl pesniduetiveut
not limted to this constitution,. to the eontrary, it nmay be constituted
so that ehectwedeti’hg apl eelectris arshdwetichi veetiest rdate 7détetdiing
conduct when the pickup device has reached the specified position. Co
electrode 5 and conductive electrode 7 is obtained. - This
electric conductiqn is detécted.by the detécting means 1ia,
and it is cdnfirmed that the pickup device 3 has moved to the
specifi.e.d position. ) _ | _ |
| Similarly, as shown in Fig. 6 {b), in the state of £he‘
deteqting elaectrode 5 départing from the ébnductive electrode
- 7. electric conduction is not obtained between tﬁe detecting.
electrode 5. and conductive electrode 7. Accordingly, by
detectiﬁg it by the detecting means 1la, it is confirmed that
the pickup device 3 is not moved to the speéified poéition;
This embodiment 4is constituted so fhét the electfic
conduction bepweén the detecting electrode 5 and conductive
glectrodé 7 is obtained when fhg pickup_device.is moved td
_ the specified position, but nofhlimited to this constitutibhr h
to the contrary: it may be constituted so that the detecting
~electrode 5 and conductive electrode 7 do not conduct when .

the pigkup device has reached the specified position.

In the embodiment, it is constituted to obtain electric



In the enbodinent, it is constituted to obtain electric 2 8 AUG 2003 17
conduction between one detecting electrode 5 and conductive I ,
but not limted to this constitution, it may be also effec i%eAtq)Gmg
constitute so as' to obtain electric _coqﬁrction between a plurality of
detecting el ectrodes and conductive el ectrode 7. I'NDUSTRI AL APPLI-CABI LI TY
.in the constitution of the noving position detecting apparatus of nobile
el ement of the invention, the detecting electrode disposed on the nobile
el ement contacts with the conductive electrode fromthe direction of

cr ossi ng asindudtticon nbetwegerdi rent | @stettihg wikdter-clemenkndl kddivetive
constitution,- application of-reaction to the nobile elenent Is. prevented,
and the medestufodde? nobat eneltedrnti fadonmd hehspeebhisedtup@sht i ot sy assened
and elimnated. Since the nobile el enent guide shaft and el ectrode hol der--
are shar &sq heeffeciive e v t bensbiitngeposiot i as detoeclobtginapeareitiSid S
sinmplified. As the feed screw shaft and nobile el enent are pressed to

cont act - PN nfepresdure, pinewraiddiv i off clettdntimabi bbectlodent dsl
detected accurately. In the constitution of the lubricant disposed on the
surface PRGN RLLPREFOA 2t ur bance of electric conduction by the

| ubricant is prevented, and the position of the nobile el enment can be
detected accurately. 2 8 AUG 2003 18 CLAI M5

INDUSTRIAL APPLICABILITY
.In the constitqtion of the moving ﬁosition detecting
apparétus of mbbile element of the invention, the detectiﬁg
electrodg-disposed on the mobile element contacts ﬁith fhe
conductive electrode from the direction of créssing with the
. moving direction of the mobile element. Iﬁ this coﬁstitutioﬁ;
_applicatibﬁ of reaction to the ﬁobile element ié preventéd,
énd_ the move of thé :mobile element - from the specified
position is lessened and eliminated.
| Since ;he.mqbile element guide shaft and electrbde holder
are shared, the structure of the moving position detecting
apparatus is simplified.

As the feed screwrshaft'and mobile element are pressed to
cbqtact.by the spring pressure, the-positibn of the mobile‘
eleﬁent is detected accuratelf.~ '

In the constitution of the lubiicant disposed on the
surface of the guide shaft, disturbance of electric -
conduction by the lubricant is prevented, and the position of

the mobile element can be detected accurateély.



Di sk recordi ng and reproduci ng apparatus conprising: a turntable for

mounting a disk for recording information thereon; and a posgaowgtmang
apparatus for -detecting the relative positions of a nobile J Fk I t

and a di sk nounted on said turntable; whgrein said position detecting
apparatus conprises: said nobile el enent reversibly novabl e along a
predeterm ned running path; conductive el ectrode disposed along a portion
of said running path; detecting el ecELAIMSdi sposed on said nobil e el enent
so as either to make contact with or not to make contact with said
conductive electrode with novenent of said nobile elenent; and detecting

means for tlet edDiskgecordiRy and réprotiuding HppafMs mMRIngen said conductive
el ectrode and said detecting electrode, to indicate the position of said

nobi | e el enent afurAtable faranewnting a diskdor reenadingdnformation thateentand

apparatus of clai ; 0 . SAl | 1.0 .ecting aratus. further
conprises a guia(ftliei:IB é??]t!'%n }[A/a? geﬁt'ﬂau%%ﬁﬁlzérrr@\e}%ﬁéﬁg Be geggﬁ’emﬂ?#'@n@l nént ;
and sai d anabilepickep elanentaied bslisk sooststl on shidetugtabree of a portion of
said guide shaft. 3. T,Be di sk apparatus of claim 2, wherein said detecting

el ectrode is . JYR§FEdLSRId Posiiondetgriing pRparatusCOBHsESt with sai d
conductive el ecdy: : | g%tr'- o} e i f
novenent of t he(\sta(rljﬁe)'?@%%lllérzg‘ égpgﬂﬂtﬁ 0 e#IBQ{. %@Bﬁggngp%a'?%t@&%ﬁ%ﬁ Jﬁﬁ?@g
wher ei n sgiadh;posi ti on detecting apparatus further conprises a drive shaft
for noving said nobile. el nt . _The,dj sk apparatus of claim2, wherein
sai d conductivé &9 C?Wﬁg?g@r%%%ﬁegﬁe%ﬁ‘c’&gfq B&tlog ﬁélfbnm"?%@a%r faces of
2 8 AUG 2003 1 detedtingsticetrBas dispostd vai ShidlUindBils binent Fodal TS to
el enent has a through-hole;

make contact with or not to make contact with said conductive electrode with

movement of said mobile element; and

detecting means for detecting either contact or non-contact between said
conductive electrode and said detecting electrode, to indicate the position of said

rmobile element with reference to a specified position.

2. Thedisk apparatus of claim 1, wherein
said poéition détecting apparatus further comprises a guide shaft for
- guiding the movement of said mobile element; and
said conductive electrode is disposed on the surface of a portion of said
guide shaft.

3. The disk apparatus of claim 2, wherein said detecting electrode is
disposed so as to make electrical contact with said conductive electrode from a
direction at an angle to the direction of movement of the detecting electrode.

4, The disk apparatus of claim 2, wherein said position detecting apparatus
further comprises a drive shaft for moving said mobile element.

5. The disk apparatus of claim 2, wherein

said conductive electrode is disposed on a first surface of the surfaces of



sai d guide shaft passes through said through-hole; and said detecting

el ectrode is disposed on said nobile elenent so as to nake ezﬁtégaj\?ﬁd‘s
sai d conductive el ectrode at a position proximte the centr S

t hrough-hole. 6. The di sk apparatus of glgaim 1, wherein said position

detecting apparatus further conprises: a guide shaft for guiding the _
movenent of said nobjle elenent; and a drive shaft for noving said nobile

el ement; aftleast @ PeBivnelsaid guidecshafde i s di sposed onfthle _sur]laca’hof a
ortion of saide.ri me N | SKpapparatus of claim 1, erein
gai d position d%?’gc't'%‘@g%%yaeﬁt%@gafﬁ'?‘r@?'he%gpri ses a drive shaft for
movi ng sai d nobshid guideneingft passeh W(ﬁ@%wba?dethﬁil.?ﬁﬁél@?ahé di sposed on the
surface of a portion of said drive shaft; said detecting electrode is
di sposed bet weeSRid sledesting electspdarisndisppsed enisaidimobie siement smdsdainbke

_ _ obdesliamnont sodsdaimsle
i ve. snar oo Reef 6 cell ERFIRIE AP A ¥ be¥idort bliaiodfo B 63660 & seid

1, wher ei nthsaiigh-holei. t i on det ecting apparatus furt her conprises: a drive
shaft for noving said nobile elenent; and an el astic nenber disposed. _
bet ween said nobile elenent and drive shaft; said conductive electrode is

di sposed th rd: i- drive shaft; said detecting
el egt rodeo?'s d?g?)%gfed tm%tgﬁwgac?édﬁg1'2&?fé%llfrenber and said drive shaft;

and 2 8 AU G 20%8d positishdledetting apparetiecfurthee compoises:abl e t o make cont act
wth the surf acg gﬁfde sh_aft for guiding the movement of said mobile element: and
a drive shaft for moving said mobile element; and

said conductive electrode is disposed on the surface of a portion of said
drive shaft.

7. The disk apparatus of claim 1, wherein

said position detecting apparatus further comprises a drive shaft for
moving said mobile element;

said conductive electrode is disposed on the surface of a portion of said
drive shaft;

said detecting electrode is disposed between said mobile element and
said drive shaft; and |

said detecting electrode is operable to make contact with the surface of
said drive shaft and said conductive electrode.

- 8. The disk apparatus of claim 1, wherein
said position detecting apparatus further comprises:
a drive shaft for moving said mobile elementﬁ and
‘an elastic member disposed.betweén said mobile element and drive shaft;
said conductive electrode is disposed on the surface of a portion of said
drive shaft;

said detecting electrode is disposed between said elastic member and
said drive shaft; and



said drive shaft and said conductive el ectrode while being pressed by the
pressing force of said elastic nenber. 9. Position detecti ngganmgﬁ ?ﬂdg)r
di sk recordi ng and reproduci ng apparatus, said position det [

apparatus conprising: a nobile pickup elogment reversibly novable along a
predeterm ned running path; an el ectrode hol der di sposed al ong said

runni ng path; a conductive el ectrode disposed on the surface of a portion
of said electr8did drfpaing eleatiodecisi operablecto obkedcaptasewithntheasuamebbt e

el ement so tact, with said conductivye electrode froma
di rection %@aaﬁﬁ\é%ﬁ %?@hgg'&’l PQEBV%WG ecﬁfﬂﬁé leppeing; gressisd) byetherent ;
and det ect prgsingdforcd of sdigefidticitieinb@r pr esence or absence of electric
connection between said conductive el ectrode and said detecting el ectrode,

to determ ne when said nobile elenent is positioned at a predeterm ned

position Sap .k ' nat he ,pbpsitign detecting apparatus of
claimo, \C/:g'er e?ﬁg%@?'gweef%é@oéj’é’ai%%& r g'r% Irﬁ%@'r@ %ﬂff Be&feﬁ%?'ﬁgap@a&*@a.

al ong sai dsaidposiion dHEﬂin@?);ﬁé?étusﬁé&lﬁpﬂQHQJ e element nmay slide and nove;
and said conductive electrode is disposed on the surface of a portion of
said - gui de shaftMobie pickuposlement aerassibiyhgnayable aslongofa qradetetminsder ei n
sai d det e%bﬂ&ﬁaﬁtrode has a plurality of detecting el ectrodes; said
plurality o ecting electrodes are disposed on a portion of said nobile

el enent; and sainieketredeiholeradispostel siohg sakhtumpingpathach det ecting
el ectrode of sai E?C@Ddyégal i té of d%ecti r&g el ectrodes wth said conductive
el ectrode. 2 8 A H¥e Aleqloderdispesgd o th iswfacag of @ aicitiers off saidai m
10, wher eidlectrode holder;
a detecting electrode disposed on said mobile element so as to make
contact with said conductive electrode from a direction at an angle to the direction
of movement of said mobile element; and

detecting means for detecting the presence or absence of electric
connection between said conductive electrode and said detecting electrode, to
determine when said mobile element is positioned at a predetermined position on
said running path.

10.  The position detecting apparatus of claim 9, wherein
said electrode holder includes a guide shaft disposed along said running
path, so that said mobile element may slide and move; and

said conductive electrode is disposed on the surface of a portion of said
guide shaft.

11.  The position detecting apparatus of claim 9, wherein
said detecting electrode has a plurality of detecting electrodes;
said plurality of detecting electrodes are disposed on a portion of said
mobile element; and
‘ said detecting means detects contact of each detecting electrode of said
plurality of detecting electrodes with said conductive electrode.



said nobile el ement has a through-hole; said guide shaft is disposed by f
penetrating through said through-hole; and each one of sai

detecting el ectrodes is operable to nake contact with the QJH‘ ﬁ@tﬂm& d
gui de shaft within said through-hole. 134 The position detecting apparatus
of claim9, wherein said electrode holder is disposed to be parallel with

said running path. 14. The position detecting apparatus of claim13,
wher ei n saig\ el Elae pogition sletiestinguapperatusast chainy 10,evisdrefd for transmitting

i . . - i i | de is di d
the surface of SopEBreiectRas Siidiohaiei ' Ts. The posi tion detect i ng
appar atus of clgaifnglitle ¥4 B disgEded Wth@tr&t‘ixfggﬁ?%?glfQéMC{ﬁFoL@hgﬁc}l\%;gQ%af t

converting device for converting the otary from sal \ _
into a notion feRcChemengl saidd phosiity cofetieteeiing elevteodédliy opepalgeswi thakenni ng

ath; sai 4 e o has a plural ity of detecting electrodes;
gai d plur gﬁﬁé&yh@g}ee%ﬁﬁ?& %F%‘?SH@(?ES Wﬁrﬂ%‘pﬁ?é% BHENENP-sai d drive
shaft and said nobile element; said plurality of detecting electrodes are
di sposed i{u),3 said notion converting device; and said detecting nmeans is

operabl'e tb-det H@ Pagitian sietecting: apparatyscofadaino Bewhersin aaid elﬂ}cta‘olde;l‘icﬂt:ileSr
conductiv %s | NOS L tecting apparatus of claim 15,
further cgﬁgﬁl Si %gqg b?é‘%ﬁ@%ﬁﬁ%%@éﬁ”%@&ﬁ@gﬁ said drive shaft and nobile

el enent; wherein said notion converting device is pressed to said drive

shaft and bi | el enent. by a spring force, and said plurality of _
det ecti ng Eectﬁ&%@gs' Q%dﬁf‘%ﬁyﬂgétpﬁaﬁa giod claimi bh whegeinuG 2003 22 converting

device so as t GiRbRcHBALHId fLRhEPRas H'drRESHAR fﬁﬁirgngﬁﬁﬁ% ?&%&‘ NBh

from a motor; and ’

said conductive electrode is disposed on the surface of a portion of said
drive shaft.

15.  The position detecting apparatus of claim 14, wherein

said mobile element includes a motion converting device for converting the
rotary motion from said drive shaft into a motion for moving said mobile element
reversibly along said running path;

said detecting electrode has a plurality of detecting electrodes;

said plurality of detecting electrodes are disposed between said drive shaft
and said mobile element;

said plurality of detecting electrodes are disposed in said motion
converting device; and

said detecting means is operable to detect when said detecting electrode
contacts with said conductive electrode.

16.  The position detecting apparatus of claim 15, further comprising a spring
‘ disposed between said drive shaft and mobile element; wherein
said motion converting device is pressed to said drive shaft and mobile
element by a spring force: and

said plurality of detecting electrodes are disposed in said motion



17. Position detecting apparatus for disk recording and reproducing
apparatus, conprising: a nobile elenent reversibly novabl e&ﬁoﬂf’ﬁ zqqa
specified running path; a conductive el ectrode disposed al nHi ng
path; a detecting el ectrode di sposed on-said nobile elenent so as either to
make contact with or not to nmake contact wth said conductive el ectrode

with novenent of said nobile elenent; and detecting nmeans for detecting

ei ther contaverting denicesu as to inekesentaotwith therstviabs\ séicfélbbﬂd@e dBfHeyai d
detecting electrode, to indicate the position of said nobile elenent with
reference to a specified position; wherein said nobile el ement has a pickup

d f f
recording and T oo neokec PRt B aREraBiPar redBilo Mkt

det ecti ng epmpristgs of nobile el ement for detecting when the nobile el enent
novi ng al ong a reached a speC|f|ed p05|t|on

fledr nni n Pathhs
such as a pi ckﬁﬁ@é‘ 5e‘fﬁrg'P a'BBM?@ Lﬁong\ﬁtsrﬂ’(%‘t leggpnpinggPatheact i on to
the nobile el e”ﬁ%ndﬁ@tﬁé @l%cfr@@e E!R;?bls@d%i S4id nf.tﬁl’ﬁﬁgt nspecified position

is lessened and elimnated. The ition et ecting paraatus for detecting
the noving postdeaciing @leﬁimdeed!speaed\ton Balmduﬂ)slehelenwntlso elsesithdér fovi ng

reversibly fie nn| ath conducti ve~ | ect rode, di sposed
al ong sai dm%luﬁ &?@ %‘pﬁ’ﬁh éf ﬁgéf Q'Ettapt)a’@thdﬁlﬂo%%'&jﬁ“’?k@e (Pé’V’P
el enent, amdveaieit bf 8gidTAaDik elbﬂierﬂeémtl ng contact or non-contact between

t he conductl ve electrode and detecti ng, el ectrode. The detecting el ectrode
i s di sposed so dgtecting srans fosdetestingoeither cantasl emnemeontash betweer said

el ectrode &yndudevaRNéctRide At T8R! d e Bldbtrod8 to indicate the position of said
mobile element with reference to a specified position;
wherein said mobile element has a pickup device for use in a disk

apparatus for performing at least one of recording and reproducing information.



position of the nobile element is detected by the det ecti ng means. This
position detecting neans further includes a guide shaft foQL ;ﬂg ggus
nove of the nobile elenent, and a drive shaft for driving t )

el enent. The conductive el ectrode is dispdsed on the surface of the guide
shaft .or the surface of the drive shaft. The detecting electrodeis .
di sposed so as to contact electrically with the conductive electrode from
the direction crossing with the noving direction of the detectlng

I r ode.
el ect ABSTRACT

In a movmng p051t10n detecting apparatus of moblle
element :Eor detectlng when the. mobile element moving along a
spe01f1ed running path has reached a spe01f1ed position, such
as a plckup device of a disk apparatus, without applying
reaction_to the mobile element, move of the mobile element
from-the specified position is lessened and eliminated. The |
'position detecting apparatus for detecting_ the moving
position of ai‘mobile element . includes. the mobile element
moting re‘versi-blf along .a specified running path, conduct_j._ve'
electrode d:tsposed_ along '_said‘ running patn de.teot;ing
electrode disposed on the mobile element, and detect:l.ng means
for detectlng contact oxr . non-contact between the conductlve'
electrode and detecting . electrode. The detedting electrode
is disposed S0 as to - contact or not to contact with the
conductive electrode by the‘move of the mobile element. The
‘position of the mobile element is detected ‘by the detecting
means. - This -position_ detecting means further includes a
Quide shaft for guiding the move 0of the mobile element,'and.a
‘drive shaft for driving the mobile element, The,conductive'
electrode is disposed on the surface of the guide.shaft.or
‘the surface of the drive. shaft. The detecting electrode is
disposed so as to contact electrically-with-the conductive
electrode from the - direction crossing with the moving

direction of the detecting electrode.



