Tit.1 e END POSI TI ON DETECTI NG APPARATUS OF A MOBI LE ELEMENT, AND A DISK
APPARATUS USI NG THE SAME Abstract I n a noving position detgc%néﬂe ma}
apparatus of ‘nobile elenment for detecting when the nobile

along a specified running path has reached a specified position, such as
a pickup device of a disk apparatus, wilt hout applying reaction to the
nmobi l e el enent, 'nove of the nobile -element fromthe speC|f|ed position is.
| essened and elinmnated. The -position detecting apparatus for ' detecting

t he noving position of a nobile elenent includes the nobile el enent

movi ng DESCRIPTION

End position-detecting apparatﬁs_of a mobile element,

and a disk apparatus using the same

TECHNICAL FIELD
The present invention felates to an information fecording
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 the piokup’apbaratus is mbved to a specified position.'
Thus, the specified operation of the pickup apparatus is .done )
,automatically '

"As the position detécting 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 moving

direction, thereby detecting that the pickup apparatus has



reversibly along a specified running path, conductive electrode disposed
along said running path, detecting electrode disposed on t21@ me 2003

el enent, and detecting neans for detecting contact or non-contact

bet ween the conductive electrode and detecting electrode. The detecting
el ectrode is disposed so as to contactZz or not to contact with the
conductive el ectrode by the nove of the nobile el enent. The position of the
nobile element is detected by the detecting nmeans. This position detecting

neans freddesqi releudesnargysde shadimfarerguidi Nngokhe iBRVecOf Jute rillid e
element, and a drive shaft for driving the nobile elenment. The conductive
el ect r c¥fer ¢ uni BpRiskail apreHel@ur f ace of the guide shaft or the surface of

the drive f T e i NG ct Ls..di d a C
el ectrical Is{/}?vé}%% Eguﬁséch%ﬁé%c?‘?\l/gégf e%?ggd% rg%rgng?ﬁg H?ﬁr%]e{c?iog:%ecﬁo%;%i%hrg
wi th t hehamvepgcdifiedt iion applheddetecthagpekbestingdekndh 8pdbk o2P03 he

DESCRI PTI ON , End positi on: detecting _apparatus. of a bile elenent, and 'a
di sk appa? ST RI STy P‘H’ét%%elSFE@PIKE@AEEFPEEBC?WénHr Eg‘énteliaﬁ\‘féﬁt it Gl at es

to an i fOIMBL 0N FRLRNAI BE apHer ePFPONCT NG, aRPRT akWStcAND- MH&E  the
particularly to a nmoving position detecting apparatus of a nobile el enent
used i rezes$BkI abpelk apastepnt mevieisk o BACKGROUNDSPRT L f icadictaneat i omal

di sk appalatus. of, 9@%%&%&&0 r ,95.’5%88' 3K 1 RePLEKUR QEVICE S
noved tO an innefnos citcunteréntral positi on or outermost

ci rcunfef etlhié apreposhlyi Ghobl pardiisk A posidimnte®t eCti hg appapakds.to
detects = when the pickup.' apparatus is noved to a specified position.

Thus, tHRE sPeti b ohkt dtY o df thRes hink P ephatiat tee | P oo

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, if the pickup apparatus 1is 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;



automatically. As the position detecting neans, hitherto, a push type
switch has been used. In this case, when the pickup apparatus is noved to
an innernost circunferential position or outermost' circun?ef eAUGilzqg:j
position of a disk, the pickup apparatus pushes this push type swt<C
from its noving direction, thereby detecting that the pickup apparatus
has 2 8 AUG 2003 2 reached the innernost circunferential position or
outernost circunferential position. In the push type switch, when a

pressing workhdfEne dad @esos 1odh Siecd i Bty | Speppd t@s dompPps s £5si ng knob
portion, the pressing knob portion is noved by overcom ng the elastic

force (react3h fdrde)lef tHemgiHs ng Havanflshif t cAowWHEle t helgiressiang
knob p i Loy ecific distance, an electric contact is
%fé&% dfﬁ%/@en&%%e %r@%@?’ng force

opened "or cl osed. of the pressing knob portion is

el i m nated, atcbednesiveedliewtrichie ididpadedt alenhy a heotthiwrst bAg Sfadrdce of

the spring.. Therefore, when the pressing work force and the reaction force
are not"WH1RY IRAH4 anced, that is, when the reaction force by the push

type switch andet8et phgssiBatwerk (R sRE drhesP gkeppapRakakienar @ Jiot
adjusted properly, if the pickup apparatus is sent to the innernost

ci rcunfas eft FBRTpdst t Make ocond@cdr nwsth ciorc urdter &at inmkeposputanatofiittiie di sk
v g L200Rha LG8 @ AL LAS Rien CMoRRILL VPSS WLEGR, SR O

driven. reover, | CKup apparatus i's driven, i Ckup appar at us
may be shenidred; farodn t he specified position by the reaction force of the
swtch after driving. SUMMARY OF THE | NVENTI ON, According to a first aspect

of the presetftt®H i 130K hdPE | depPETLBEd FEEREF ectEFHGE arRF r &SFGduci ng

appar al¢sntact 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
mebile 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.



conprising: a turntable for nmounting a disk for recording information
thereon; and a position detecting apparatus for detecting the relative
positions of a nobile pickup elenment and a di sk nmounted on Zeﬂ cAUGMe;
2 8 AUG 2003 3 wherein said position detecting apparatus conprises: said
nobil e el ement reversibly novable alomy a predeterm ned running path; a
conductive el ectrode disposed along a portion of said running path; a
detecting el ectrode di sposed on said nobile elenent so as either to nake

contact withaptefohtiPeIPke eaBt agioditibn Sahdrcopdigt i ¥gpa-aeticodeny th
novenent of said nobile " elenent; and detecting neans for detecting éeither

cont act T o¥th@n-cempEbee: bet ween sai d conductive el ectrode and said

detecting el ectraode, i ngi_ cat 0Shiio ajd bile.ele t wth
reference toé a%glﬁg% f?lré f%ogot%?oﬁ'?ﬂ%?re“?efee}lﬁ yl,go}g%%é% siotrﬁ)oﬁaa%t é%ot%ﬁ:‘ulge
appar ateberfierit hesindi ncl udes a gui de shaft for guiding the novenent of the

nobil e elenent,, and the conductive electrode is disposed on the surface

of the gui de® sPafTe Braferbdr ynewvtRot fridetelrt 1A LPBRRF bR Y s di sposed so

as to make gorvagbnghetycahbytwoll H&ﬁ( q%ldafé%e;@eél AL kede s JIRBA
direction at an angle to the direction of novenent of the detecting

el ectrodie.a Wertidr otiskkidhdfivabovaftt he position detecting apparatus

may further Ai%%fﬁ%%f%é&&vgggfgfttggrpgg{kggnt %teggghgeﬁgﬁg?g@ﬁs 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.



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 enent

has a t hrough-hol e; said guide shaft passes through said t u and
said detecting electrode is disposed on said nobile el errelz Bsg“lﬁozﬂﬂ ke

contact with said conductive electrodes at a position proxinmate the centre
of said through-hole. 2 8 AUG 2003 4 Alternatively, the position detecting
apparatus may further conprise: a guide shaft for guiding the novenent of

sai d nobi | epcelb,eAl; @da2 GLiygq Shaldedior o FOMIHY ga?legeﬁ‘abiir%f&%@{@&t: and

sai d conductive el eCtrode nmay be di sposed on the surface of a poriion of
sai d drikershats. Arpwidetli vebpisdeinn, deftegidsiot | appdetagets nf@appatiadkis may
further rises a drive shaft for _noving said bile, elenent; with said
conductf%ggg?%%gr5ﬁ§9d¥%%%%%ﬂcﬁﬁgtﬁ@pgﬁFﬁgfé d?agg B8PﬁF&ﬁWﬁééﬁﬁ%¥%ﬁgve
shaft; sppdrdetectomprebentytode di sposed between said nobile elenent and
said drive shaft; and said detecting el ectrode operable to make contact
with the sfrfZORde sRIFKR vee bpgnt anae’garalbgﬁdu@pm@la ecthdde. 4n

anot her, aL4ef ALl N84 HREL PRSI HLeR; detecting apparatus further includes a
drive s%aft Tor noving the %D%%?e el ement, and an elastic nenber disposed

bet ween t headr evecshafle hnddehedimpbikd- aébenestidwirtthntihg pantucti ve

| ectrode di .th f ti f the dri shaft, the
Getecting Bl GEOROHE B SposLi bhraBen LA Ooe astfc HERbOT ERRESaitt drd ve

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



shaft, and said detecting el ectrode operable to make contact wth the
surface of said drive shaft and said conductive electrode mﬁél j
pressed by the pressing force of said elastic nenber. In thi ﬁﬁﬁ@%ﬂﬂa
constitution, application of reaction to the nobile elenent is prevented.
Mor eover, novenent of the nobile elemgnt fromthe specified position is

| essened and elimnated. 2 8 AUG 2003 5 According to a second aspect of
the present invention, there is provided position detecting apparatus for

di sk rgcggﬁ{pgnagg ggp&qﬂﬁgifg 2PPALAL Us,ng@1 d position detecting
g: a nobi

apparatus conpri sing: e pickup el ement reversibly novable al ong a
pr edet er m nedidudeitegtpathmeamselnect r deleediol dentdesposedaahondptsaitdinrginni ng

ath; a conductive _el ectrode di.sposed_on the surface of ortion of said
P et r AL Tor e S5 Bes e B St r ool CEbLha BlechradRahris holmsht “so

as to nakggcerivcteVethrs@ebd conductive el ectrode froma direction at an

angle to the direction of novenent of said nobile elenent; and detecting

means for déheceilegtopdeprasianie BaY absefdsnsisece| eet Pec Pegaddetli o et ween

sai d C0%9#8t£¥§nf$ céggge and said detecting electrode, to determ ne when
[ S

said no e elenen positioned at a predeterm ned position on said

runni ng pattisePuglerabklayd tdieeel mnds odel ek d€Eurithelrudesy ahgue da shaifte
di sposed along%said runpi n ath, so that said nobile elenent. nmay slide

9
and ﬁnv%?agﬁd_ 5iH?%%ﬁ%hE¥}% EPERTY dBet QN gf s pBsRdorCt he"stitf ace of a
portion of gaid QA& &afd - clectrode 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:



In this instance, the nobile el ement nmay have a through- hole; said guide
shaft may be di sposed by penetrating through said through-hole; and each

one of said plurality of detecting el ectrodes may be operablg o quq%
contact with the surface of said guide shaft wthin said thrdough-hole. e

detecting el ectrode may have a plurality of detecting electrodes; said
plurality of detecting electrodes nmay be disposed on 2 8 AUG 2003 6 a
portion of said nobile elenment; and said detecting neans may detect contact

of each detegctimslgilel ecldnede: OfreSiré iRy ahbi¥bot deiseyi N edcdiodes with
said conductive electrode. The el ectrode hol der may be di sposed to be
paral | eFURRi®g BAFR running path. Usefully, said el ectrode hol der further

h a grj it L o] kQn ; r; with
o) o conduct onapSERrE £ RoLERRE HLbbOToR L BN TREL AT AR HRERT L I,
drive shafta Hetekitdngass,edthedwbiispetedepn nmid nedbibitlee aclehiedt so

converting device for converting . the rotary notion fromsaid drive shaft
into a?ﬁn?&%ﬁﬁarqﬁwwﬁ esﬁ%?ﬁﬁhﬁl%lg e rnno?e§8r§ﬁﬁ% &PBRE Sai'tt funni ng
path; widiysakgndeteetbngcakettbade RAWMY moRbhidd | tyrof sdetiectidiie

el ectrodes; said plurality of detecting el ectrodes di sposed between said

drive s%ksme%ha agl d mobi | e el ement; said plurality of detecting el ectrodes
di sposed 'ndé@égtiﬂat'ﬂgaﬁgnV55£|rgbég%@fﬁa Eggkher 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;

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.



sai d detecting neans operable to detect when said detecting el ectrode
contacts with said conductive electrode. Further a spring i ed
bet ween said drive shaft and nobile elenent; with said m)tm g@r@mbgsm
device pressed to said drive shaft and nobile elenent by a spring force;
and said plurality of detecting el ectr®des disposed in said notion

converting device so as to make contact with the surface of said el ectrode
hol der. According to a third aspect of the present invention, there is

provi ded posTié oardebeCénarm: appar aes hovebsk oreCoidli Aepand reQRIRGHCT ng
apparatus, conprising: 2 8 AU G 2003 7 a nobile el enent reversibly novabl e

al ong PRPeENEi BdSCEYRARNGOBAER: TR JRIUCPTMRN o| 80t £bEE dhepeemciiuy sai d
runni nngaé{kﬂpflgleé&Ctl ng el ectrode di sposed on said nobile element so as
either to nake contact with or not to nake contact with said conductive

el ect rode wiThe mmognient obngaicd ingbi devietenbnt ; thied sdeteméntg earshd or

detecting ejther contact or_.non- contact between said conductive el ectrode
and sairﬁgra’ei‘:éc?ﬁﬁlﬁen | 88 de E8tPRb Rt ileﬁérﬁ(;?l tHoh B SaMECRDbiII%

el enentehat tihe ed€F@reerd oia SPREI{Fegyposition; wherein said nobile

el ement has a pickup device for use in a disk apparatus for perform ng at

| east one ofWhekdrdi putabity epf odaERAGiNGf BeARS ane PrlfOtVﬁ@leelnb@di gdhe
i nventigp, ., 3“%5{#@9 8V§Lo%iﬁ%0té and, . Prgie é?&'sé?é ot;her &{?Eé tt%“ ous
resul ts occur ecting elec rode dISpOS d"on he mob
cont acteddie cbhnelncbyvehel egtriode fgammse disestt Don abfaﬂhangbeltlon 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.



to the direction of novenent of the nobile elenent. It hence prevents a
reaction to the nobile elenment. Mreover, novenent of the { | t
fromthe specified position is reduced or even elim nated. @im Eﬁﬁé

el ement gui de shaft for the novenent of the nobile elenent and the

el ectrode hol der may be comon, so that the structure is sinplified. Were
there are a plurality of detecting ne§§s, nore secure detection is

reali zed. The detecting el ectrodes cam be disposed in the nobil e el enent
form ng the through-hole directly by driving or other neans, and the
structure is_sinplified. 2 8 AUG 2003 8 The drive shaft for the novenent of
the mobile efEhent Gnd #He &Eidct rodéPholrder wge bBlewanvichema tival nhe
struct i SySkpRl i fied. - i ONn_Go ti0ng. devi for _t t of
The by TE ST obiar Re e ey Bhe T ne Cel e iSe A8V bES ket e BRAIRE Tie
st ruct wppasasispdf fnaoll 1 \helenentpl sitabn tin ofiglet€cti ng neans are provi ded
and the drive shaft and nobile elenent are pressed in contact with each
ot her by the spring, secure detection of the position of the nobile

el ementgprecresnt i gestrWerega | ubricant is provided for noving the nobile

el ement snoot hly, disturbance of electric conduction by the lubricant is
prevent ed, dFEEREPOseMbedisentise abbithe emefdng paslbiodetdsitemting
accurat%%armg%%%&fy %e%n-EH% N:L vghgiorji 'a&:earé;peScsi“:‘iimcI allly

per specti've view of a noving position defecting apparatus-o mobi e

el enentdescaibednbaiwent of the invention

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.-2 is a partially cut-amay perspective view of the vin Ssition
detecting apparatus of nobile elenent in the enbodiment ”% Bt M&@@ﬁﬂl on.
Fig. 3 (a) and Fig. 3 (b) are side views schematically show ng the
operating state of the noving position qupcting apparatus of nobile
el enent in the enbodinent of the invention. Fig. 4 is an essenti al
perspective view of -a noving position detecting apparatus. of nobile
el enent in other - enbodi nent of the invention. Fig. 5is a partially
cut-away sectional view of the noving position detecting apparatus of
mobi |'e ekppamatstsowaompribieg. 4. RiE&WCAEOOTO B gasbt rehibad dlianertt ,(b)
are side views schematically showi ng the operating state of the noving
posi ti onedecdswidey hapgerat udacf #bbi |2 el @datactshgwnelacEirgded. SPEGEFIC
DESCRI PTI ON Exenpl ary enbodi nents of the noving position detecting ‘ :
appar at udedeahimd e melagydentllst. t Heh nvend org ardrispecighait | y10 descritized
bel ow. Exenpl ary Enbodi ment 1 As an exenpl ary enbodi ment of the noving
posi t i onelg@te@denhrabperat 48 of4hwob? | elacdmdinginehble nedemeat, quids ckup
device of _a di sk apparatus is described below Fig. 1 is a perspective view
of essenfP@ttFarid: ofba ABG @y copdvetdnededeqtinafianppar avts the mahile
el ement i _an _exenplary . enbod| nmen o% the invention, Fig. 2 is a partial
nagn!fie&aqme _éﬁgfﬁé :F@_%@sié?p aget Bctihs tafphrdeu s \aRii: 9. 1.
In Fg. %h%r%q: Fti,-:g'anzd éhgeggl\{ﬁnglo%%ﬁ.let Ie%.%rggﬁg Cétlur.]ge element 4b. The '
conductive electrode 7 is disposed at a specified position of
the surface of the mobile element guide shaft A4a. The -
detecting electrodes 5, 6 have a first detecting electrode 5
and a second detectihg electrode 6. 'The detecting means lla,
.11b have first deteéting means lla and second detecting means
llb( The mobile element has a mbtion converting device (not
shown) fp:,converting the rotary motion of'theAdrive shaft
into a linear motion.  The mobile element itself has a
funiction 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 pickup '
device 3 has a pickup 8, and the disk (not shown) is mounted
on a turntable 2. The disk has a function of information
medium for recording and reproducing information.  'Two

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

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



2 8 AU G 2003 10 apparatus conprises a pickup device 3 as nobile elenent,

el ectrode hol ders 4a, 4b, 7 detecting electrodes 5, 6, detegt gg 4H§J
11la, 11b, and a drive shaft 10. The electrode holders 4a, 4 I ncl udi ng
nobi |l e el ement guide shafts 4a, 4b, and ; conductive el ectrode 7, and the
mobi | e el ement guide shafts 4a, 4b have™a first nobile el ement QUIde

shaft 4a and a second nobile el enent guide el ement 4b. The conductive

el ectrode 7 is disposed at a specified position of the surface of the
mobi | e' el ement gui de shaft 4a. .The detecting electrodes 5, 6 have a first

det ect i ngesledstartioe Sthuough $heondspeictdivieng ehectigadholesThe. detrgelsieng
nmeans lla, |1 b have first detecting neans 1la and second detecting neans

11b. Thegwdliel eskaBtendahastla abt ilemstorvave i ag slevfgce . Conip @ Ef e .
converting the rotary notion of the drive shaft into a |linear notion. The:
nobi | e eheResondusdiivenarateriahct | @heofpimkimnievicer Bi reameslide Ehd
nobi |l e el enment noves al ong the %llde shaft while being driven by the
dri vi ng MP¥ec@lema Hdrasqg wigimfghaftfhet®dpi cup. device 3 is made of a
non- conductlve material. The pickup device has a relatively |light weight.
The pi ckup \ﬁ%f‘éi ?%%Warsﬁcl%&pfas dmbve hehafsk isndispesed peraddetfed
on a turnta?ﬁ}1 The d|s§ as a function of information nediumfor -
recor di n§® ?ﬁﬁwgﬂﬁg?né TS iR i ofPr TRBYD toukpedoresey H#d fPndd in .
t he pick %_VI T i.de shafts 4a,..4b_are dis osed arallel to
each ot hgfgv‘% %3' ﬁﬁ’%?lﬁl r:'at‘?q@:lcefﬁo%hatrﬁ ?Esbgl?iti Fhown) ..
t hr ough- Qﬁ% %ﬂc}h ui Igi 4b a Ega a.surface
conposed o }1 5t %}Srr%&%ctsfj\%ésgna‘se% éngﬁ%e pl"é ﬁ% 9' e F&’g and
The plckup dev1ce 3 is reversibly slidable along the
guide shafts 4a, 4b depending on the rotating direction of
the feed screw rod 10. | o
On the surface at a specified position in the
1ongitudiha1 direction of the first. guide shaft 4a of the two
guide shafts 4a, 4b, a conductive electrode 7 made of a
conductive material is disposed. In this embodiment, the
- conductive electrode 7 is disposed on the surface at 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 detecfingleléctfdde“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 .



nove al ong these guide shafts 4a, 4b. A feed screwrod 10 as drive shaft is
di sposed parallel .to these guide shafts 4a, 4b, and the feeﬁ%aﬁ?ﬂwe%adﬂso
is reversibly rotated by a gear 1 coupled to a notor (not s h

pi ckup device, 3 is always engaged with e feed screw rod 10. The pickup
device 3 is reversibly slidable along thé™ guide shafts 4a, 4b dependi ng on
the rotating direction of the feed screw rod 10. the surface at a ‘
specified position in the longitudinal direction of the first. guide shaft
4a of the two qguide shafts 4a, 4b, a conductive el ectrode 7 nade of a
conduct i wanfiiae iaf tkedfipsteduilie shiastentndi femh, mhbealtonduEifierent

el ectrode 7 is disposed on the surface at the end in the | ongitudinal

di rect i odligfeatierfs r st Tpatdeishafthedapickinp s dearichect 3 veoRleact wiailbe 7 the
grounded. Near the end of the .through-hole 9 penetrating through the first
gui de sha@ading endst wf 'the efiray cledeotuidus, elaatrode 5 randdekeeonidg

el ectrode 5 and second detecting electrode 6 are .adjustably' driven into

t he pi ck iSRG IGD elagbredectt rRg epatrcsdeg Witls the susPased oo thieat
the | eading ends of the two detecting electrodes 5 6 may press the first
gui de sha‘fﬂgfssza gBidenshafihefandizomf thee direstighpmorsosging | withutthieng

against the 2 8 AU G /' 2003 12 surface of the first guide shaft 4a, from

mut ual | y T e‘ﬁfre%ﬂr%‘tt?‘%n 1S TRHEETR, AR FRCBi ki Zaei EBTUGHrEOLfhidl -

(e | oo 3Rl e cDBhadll S0 ELoSha A S AIS SSEoRS kel

oS SORR AT 10, 0 ot ATy SELATE bR R

di recti onin t d6ns Bl EhtPoAPViEenS the: algk RS &n"tA0! taRAkander 511 On-
the pickup device 3 moves to the innermost circﬁmference 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



such constitution, wth the disk nounted on the turntable 2, he picku
device '3 noves to the innernost circunference and outernos biﬁdﬂﬁf é ce
of the disk. When the pickup device 3 has reaches a specified position, it
is detected by the position detecting apparatus. That is, the relative
posi tions-of the pickup 8 and di sk arg3detected. In this constitution, when
t he pickup device 3 noves and the first detecting electrode 5 and second
detecting electrode 6 are noved to the position contacting with the

conductdyesedecsd 0de cbrasashomn b FGp 3 (aéy'-tﬁgse'oee%é'ﬁorpongﬂctﬂsvi ty
t akes place -between the first detecting electrode 5 and conductive
el ect r ctlenf7i rmgydl bbetedhe theckgpcordidet ett hag elogeidr ode a6 spediddrdlct i ve

el ectrqode .7.. This ect.ric conducti i s detected by .the first detecting
means 1% HritPSecond Het Wtg i %q%lnsfefr]ﬁeocsttldl%etnée&nscor?&?cti &t t he

first dedtesdtiingy eheois ol aitecondust | vige Bl Sthgdend , ussdbet ween the
second detectjng el ectrode 6 and 28AUG2003 13 conductive el ectrode 7, or
both. By thisiTfet@etyor2sisheen EBnfigmed thar Bfke thiec gy iddwince wharss

moved {thds SRECLLL Oohg PORLLL PacdSs ! B LEESLABLECIAG TS ohk Alld,eS econd

detecting neans | mreters or the e may be use arly, as shown
i n Fi g.el3qtyqdat 7 helgadirtiiconsomherteion hése nadedt esbtanined ebetoden G heb are
renote fromthe coﬂd%cti%e Ieé:tro electric conduction is not

7
obt ai nétf et WeEh THE %t tIng eﬁ‘ré‘gte?%‘éc%l,v% SREToticli ve el ectrode 7.
Accor di ngl y, addoeteteety Ng b dte RS eris Ohy it eramnialcdd | i Mg lla,

11b, it is confirmed that the pickup device 3 is not noved to the
speci f iFsing ofieanife bhdodilEnt 1§ cbhstdanftiemmesh fbato Ut aipdckmp

el ect 1 Gy GANdCHd QL PElIRED theglet §6Ld 18 £ 463 L AdEs, 5. 6 and

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



conductive el ectrode 7 when the pickup device has noved to the specified
position, but not limted to this constitution, to the congrgrﬁgjsu% be
al so effective to constitute so as to set in non-conductin tate

reaching a specified position. In the eg? di ment, the conductive el ectrode
7 is disposed on the guide shaft 4a as ctrode hol der, and the
conductive electrode 7 and el ectrode hol der 4a are shared, but not

limted to this constitution, the el ectrode hol der 4a and the conductive
el ectrode 7 may be independently disposed nutually. Also in the enbodi nent,
t he conduminsii ehtionpdehd tonddegposedleatildad i7 siayWslaasdmidi dposbyt

not limted to this 28AUG003 14 constitution, the conductive electrode 7
may be alwo thepssedndogutidle skraftd4pui de shaft 4b. Exenpl ary Enbodi ment 2
A novi ng position detecting apparatus of nobile etenent in other exenplary
enbodi nent of the. -invention is described below while referring to the
acconpanyi ng draw ngs- Sane constituent elements as in the preceding

- enbodi ment dixemplanyi Enkoddimentsane reference nunerals, -and the
description of the sane constituent elenents is omtted. Fig. 4.is an
essential perdpBeVing mositgion hdeheothny pENianaimsieoEcmobg-leappbement of
mobi | e el gment _in exenpl ary. enbodi ment-2 of the invention. Fig. 5 .Fig. 6
(a), and ¥t gOthgr( pFregndg3ar t¢mpoREBANE | OF ﬁ%l@?eahéomﬁmgge%sibegn

bosi (1 on WRLDR: MY L% phaF AFELR B0t | SBE ARORRRIELYHC ARRb| | cSate

oS SBRLLFCRLER®rL) GHLAEs PRl o4l el Bl dFn g " U hoddin SR SR
identified with same reference ‘numerals, and thé description
of the same constituent gleﬁents is omitted. |

Fig. 4 is an essential perspective view ofl the moving

‘ pqsitipn detecting- apparatus of mobile e]_-ement in exemplary
.embodiment.z of the invenfion. Fig. 5, f‘ig. 6 (ai, a@d-'Fig.
6 (b) are partial magnified views of the moving- position
detecting apparatus shown in Fig. 4.

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

.10 as drivé shaft. A rack 12 .and'a spring 13 are disposed
between the piékup device é 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



detecting neans 1la. The conductive el ectrodes 5, 6, and electrode 7 is

di sposed at a specified position on the surface of the feedé? ew ,n ﬂ b% as
drive shaft. A rack 12 and a spring 13 are disposed betwee &Ld*“fg 0 '
device 3 and feed screw rod 10.. The rack,.12 has a function as notion o
converting device. The rack 12 is always pressed and engaged with the

pi ckup device 3 and 28AU&XR003 15 feed screw rod 10 by the, spring 13 as an
el astic nenber. The rack 12 has a function of converting :the rotary

notion of the feed screwrod 10 into a sliding notion of the pickup device
3. On theeedrsarevarod 3pebyf tbd pesiimigorl Dfad hen fetdsBLcemembed . 10Tha
conductive electrode 7 of a conductive material is formed, and this

conduct i ¥@ck| b3t hadeaj §ugcbdndedf Toavesdricigttilve vbeatyodetisndospaned,

for exanple,_ on the surface . at the end of the feed screw'rod 10. As shown
in Fig. eed( fEreWe o ity dgtterta ogbtd Engomartd ogi sgosEte i pigkup dbviike rack
12. The_feed screw rod 10 and detecting electrode 5 are pressed by the
spring 13; and the detecting electrodes 5 6 contact wth the surf ace of
the feed scr Ml%ﬁd 10. The detecting electrode is cgggosed of a plurality
of el ect rode®®of Pfj pUrLags: &k ih FREGEEF8dePISiAd OB @ndthiet Beefingcrew

el ectrodg 6. .The _first guide shaft 4a_and second guide shaft 4b are
di spose %gréareF 6 %ﬂﬂuéleeﬁﬁPQFcKude€WQQ?QP9¥9Yﬁﬂ@ﬁtﬁyiﬁﬁelﬁirst

S, SoBbknd, b e SR, U PG | BT BB S
?EnEP?Oﬁé%é&ﬁétﬂ$etQiecgﬂbﬁg iQahﬁﬁp%%ed@lfé¥“££$%§1éPbéhcéﬂé L
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 composedrof 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. In the
enbodi neRtectrods Sonardt @anduarisie aphesitaode c72 18 AUBtadosd.. - This
electric conductiqn is detécted.by the detécting means 1ia,
and it is cdnfirmed that the pickup device 3 has moved to the
specifie@ position. ) _ v_ |
| 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



17 conduction bet ween one detecting electrode 5 and conductlve el ectrode
7, but not limted to this constitution, it may be also ef F}q (ga
constitute so as' to obtain electric conduction between a pIura ?ﬂ
detecting el ectrodes and conductive ele ode 7. | NDUSTRI AL APPLI CABI LI TY
.in the constitution of the noving positi 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
crossing with the noving direction of the nobile elenent..In thi's

const i t utdcoriuctzippl | batweanoforrecagéteotingt ka goatridd eb egRAL dohdudtemant ed,
and the nove of the nobile elenment fromthe specified position is |essened
and el i medacdthodst nte bhe nofi Nereltenkento gthile ebabtitndiehectitogmyhalgler
are shared, the structure of the noving position detecting apparatus is -°
sinplifi @dsons efffedigiate sctew shagtikntenvisiol e as ertent obtaipr essledbtimic
contact-by the sprlng gressure the position of the nobile elenent is

det ect ed PRveRa conglivmaliidy obft Keladiringaneldcspoded ama he

surface of the gU|de shaft, di sturbance of electric conduction by the

| ubr i cantCoREYGieiemtetecERRAehd- position of the fobile el ement can be
detected accurately. 2 8 AUG 2003 18 CLAI M5 Di sk recordi ng and reprodUC|ng
apparatus conprising: a turntable for nounting a disk for recording

ol ative posiAORELRAt AFRREEBEERERD ol cront “and a di sk mount ed on sai d
turntable; 35 the constitution of the moving position detecting -
apparatus of moblle element of the invention, the detecting
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 electrode 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.



wherein said position detecting apparatus conprises: said nobile el enent

reversi bly novabl e al ong a predeterm ned running path; cond i
el ectrode di sposed al ong a portion of said running path; de%gt mﬁ 2003

el ectrode di sposed on said nobile eleneng so as either to make contact
with or not to nake contact with said conductive electrode with novenent
of said nobile elenent; and detecting neans for detecting either contact or
non- contact between said conductive ELAMBode and said detecting

el ectrode, to indicate the position of said nobile element with reference
to a specified position. 2. The di sk apparatus of claim1l, wherein said

posi tion dit ectDish reppairii and teirbbatingHppar A0S cantPisiigy;shaft for guiding
the nmovenment of said nobile el enent; and said conducti've el ectrode is
di sposed on t hed #iipfabie fasimeuniing a diskdor segardingdniosmatian thereonTard di sk

t f cl.ai ; Iys i j .ectrode,i di d
ke o act r i astlion"aefeob bl for BBIHAG] b8 Foltilve PoRRERSCor 8ot on
at an anglmobite pickupicleméniamdb diskvmaRnteddn 6hid tdaitable; ng el ectrode. 4. The

di sk apparatus of claim.2, wherein said position detecting apparatus
further conpri w&e@"ﬂ??'ﬁep%ﬂm3@8@“%@%@% eOmBHses el ement. 5. The disk

Frret surface orienooulty FEEnERErgB HpKE IR b Podefotingr HtnRg,
sai d gui dgpadimaft; said nobile el ement has a through-hole; said guide shaft

passes through said, through-hole;. and sajd detecting electrode is disposed
on said npbil eae?%#”@c‘??%&trq Resefiaiwaap itiop of saif jewing pathe

electrode at aDgalddtlg Ble@tfbiB!dishOfd 8R! t4dOhobfit blofBhe WBNalAiffer Go The

di sk apparatus of claim1, wherein said positio tecting apparatus
further conpike sestact 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



a guide shaft for guiding the novement of said nobile elenent; and a drive
shaft for noving said nobile elenent; and said conductive el r |

di sposed on the surface of a portion of said drive shaft. #%FPAEEQDUS
apparatus of claim1, wherein said positfgon detecting apparatus further
conprises a drive shaft for noving said nobile el enent; said conductive

el ectrode |s di sposed on the surface of a portion of sald drive shaft;
sai d det ectt lggstd periiasef said guideoshait;bet ween said nobile el enent and said

drive shaft; an | e operabl e to nake contact with
t he surface of ga’a?hg%&?%@méﬁ'i%tagfn@g%he%nduct|ve el ectr ode. ? TEe di sk
apparatus of cl saithguide\biesife| asmmr@@hbaiﬂr’thﬁtﬁlﬁﬁﬁélﬁ af@paratus turther
conprises: a dri veghshaft fgr sai d nobile el e?rent and an el astic

nmovi N
menber di spos edsalﬁéi&MWgs%leatr@%la ‘%SBO%W sardjmhsleeelehant s0 asdo anake

d t on of said rive
Shart: oo P HECOM eld N ARANE CIB0DAE s A PSS P RRlE Il cBies B e and
sai d dri vethstuagh-holend 2 8 AU G 2003 20 said detecting el ectrode is operable

to make contact with the surface of said drive shaft and said conductive
electrode whil e being pressed by the pressing force of said elastic

menber. 9. PosiThegi ‘gﬁq g di sk recording and reproducing
apparatus, said possfiﬁ %et ecting appg%"aétmus conprising: a nobile pickup

el ement rever si$aig positiabl detedtingyapparatdefuehet oethprisesni ng pat h; aln rod
I I d nn at a con uctlve el ectrode
i sposed on t n SHIEEER 0P gaffihd fhstmavediarny of Said mobls sloment; 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



el ectrode holder; a detecting el ectrode di sposed on said nobile elenment so
as to make contact with said conductive electrode froma dl%ﬁ%@ﬁ?b@
angle to the direction of novenment of said nobile elenent; _

nmeans for detecting the presence or absepce of electric connection between
sai d conductive el ectrode and said detecting electrode, to determ ne when

said nobile el ement is positioned at a predetermined position on said
runni ng path. 182idTdriegkrg eientrodet iscopergblepinmmkescaritact with the surfice 5f sai d

el ectrode dag. a.gui de shaft disposed al.ong said running path,
so t hat salgﬁhrrgﬂ‘i"% géi-leql@%@ﬁlt S%ﬁ/ CSPaH‘g“V&n&‘%Fg e X‘&'@esgﬁﬁ'gcﬁfﬁﬁ_f@ﬂl b¥ the

el ectrode presdirgiforcsobsnid bfastidrhampepf a portion of said guide shaft. 11.
The position detecting apparatus of claim9, wherein said detecting

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

i | ect j ortion ,of said bile el enent; and
ot d det oot ng. osian HefdnbRtalalR B ABkurSTeha s forepRuting abraras:
pl ural ity sdidgesition ddectirrapeatustdphghg: conductive electrode. 2 8 AU G
2003 21 12. The positi oné?et ecting apparatus of claim 10, wherein said

mobi | e el ement Ha&0RIIEhPISHYR- Alseents severgibiienevatile alongi spgredeteymined
penet rat i nginhiH; R. said through-hole; and each one of said plurality of
detecting el ectrodes is operable to make contact with the surface of said

gui de shaft wi tdn electio detl"tmldnrgﬁsﬂm:deei?igag s?ﬁ)wnmmd_ 'glb@tg;?et gcti ng ﬂop?r a't??\
of claim9, wherein sai.d electrode holder is disposed to be parallel w
sai d running pal @@P{iﬁeelggigtp ?ﬂsm%tqnn@%@'&fafﬁ;@f;ﬁ st TTIanStS?IQ
wher ei n sadld de hol der further has a drive shaft for transmitting
rotary mtioﬁmﬁg?nﬂa%mt or; and said conductive el ectrode is disposed on
the surface of @& dsteetingnelsictrodeddisposed 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.



drive shaft. 15. The position detecting apparatus of claim 14, wherein said
nobi |l e el ement includes a notion converting device for conv &r@"mg
rotary notion fromsaid drive shaft into a notion for novi n? [ DD3

el ement reversibly along said running path; said detecting el ectrode has a
plurality of detecting electrodes; said plurality of detecting el ectrodes

are di sposed between said drive shaft and said nobile elenent; said
plurality - dellepoaitjopidetestingeapparatusi cfmbsied? 0,rwiserieth not i on  converting

device; and sai d, Cti means i s, operaple to detect when said detecting
el ectrode contg%&ﬁ%’tené}gme@?gaﬁﬁj@f&@' Pl€ct rode. 16. The position
detecti ng apparsiidguide shar @ dj h | & Iy] di SRO

bet ween said dri ve@shaft and m%%?%%ﬂﬁgéﬁ%ﬁf{?ém{ @F@%ﬁggfﬁéh%ﬁh%agb%ﬁ@rti ng
device is presselFh oneadlisaid plurslityfof detbciingi dlectredesrtntopeyatiie sty hittke

force; an | | of detecting,.electrodes are dj sposed in said
notion 2 &Wé@&{%é%ﬁ%i’%qﬂ 94 %@f@f{'ﬂ&‘gs{a@ RUGBNRlct with the
surface of said electrode holder. 17. Position detecting apparatus for disk

recording gnd reproduci ng apparatus, conprising: a nobile el enent
rever si bl yl%rovathe pasitiag detegling apraratusnoefi ciainp 8t Wherein saidieleicirode dichddrr ode

di sposed %Q’%"%@“%rb%r@{%ﬁ’e’@@w%@gﬂﬁﬁﬁ@éﬁ% el ectrode di sposed on said

nobi | e el ement” so as "€l with or not to nake contact

wi th-said conductive el ectrode with novenent of said nobile elenent; and
detecting neans_for detecting either contact or non-contact between said
conduct i ve'%el ei'f'?eoB%S' %dgﬁ‘%nﬂé{%@ﬁ’tﬁg of claimr B avherein ndi cate the position

¢ Cd bi | . A Do wh .
cai d mobi 1 o el o SRetoa8ltdudtLRRERtSs ke R o GAnPRRtg Sanh RN,
per f or m ndron @ meatar; and of recordi ng and reproducing i nformation.

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



ABSTRACT In a noving position detecting apparatus of nobile el enent for
detecti ng when the nobile el enent noving along a specified Nk

has reached a specified position, such as a pickup device gaawgkmﬂg
apparatus, w thout applying reaction te-the nobile elenment, nove of the
nobile elenment fromthe specified position is |essened and elimnated. The
position detecting apparatus for detecting the noving position of a nobile
el enent i ncoodarting ldevivetsd as & maksicontact ndthrtie ausialb \of @bRNeledtr68E Goldep d
runni ng path, conductive~ electrode disposed along said running path,
detecting electrode disposed on the nobile el enent, and detecting neans
for detecti C j . el ectrode and
detecting grgct ?gggﬁh'lﬁe‘gg{ae t rl]'gﬁlglfgg%ﬁrﬁgg'gc&{ﬂ?l%gﬁtggeg;%ﬂgﬁggmiaeqcp@r tb'ﬁt act
or not to GOMpPHSHIgN th the conductive el ectrode by the nove of the nobile
el ement. The pgsi ti.Pn of the rmbjglye el enent is detected by, the detecting
means. This posfPtToIGRIEmEnt figvaraibhsmovablralong g spestied rugdingepathaft f or
gui di ng the novg @ i aﬁﬂgj : i ?éq,t'.t for driving the
mobi | e el ement . Thgdgg%%?ib{vrgd%b?gﬁggge [ %ﬁ"ggg'?éﬁg n the surface of the
gui de shaft or atdriesiing slectrrder Hispdsed orssaid mokile diensaiti st ol eitharotte i S

the di r eot MERCSUERTAG, onhEld idhefollart wiy sfiSoronductie. Jefioge win
el ect r ode. movement of said mobile element; and : _
detecting means for detecting either contact or non-contacf between said
conductive elebtrode 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.





