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. DESCRIPTION . · 

END POSITION DETECTING APPARATUS OF A MOBILE ELEMENT, AND A DISK 
APPARATUS USING THE SAME 

TECHNICAL FIELD 

'l'he present invention re1ates to an information recording 

and reproducing apparatus, and more particul.arl.y to a.moving 

position detecting apparatus of a mobile el.ement used in a 

10 disk apparatus of the l.ike. 

BACKGROUND ART 

In a conventional disk apparatus of magnetic disk or 

optical "disk, a pickup device is moved to an innermost 

15 circumferent~al position or outermost circumferential· 

position of a disk. A position detecting apparatus detects 

when the pickup apparatus is moved to a specified position. 

'l'hus, the specified operation of the pickup apparatus is done 

automatically. 

20 As the position detecting means .. hitherto .. a push type 

switch has been used. In this case, when the pickup 

apparatus is moved to an innermost circumferential position 

or outermost circumferential position of a disk, the pickup 

apparatus pushes this push type switch from its moving 

25 direction, thereby detecting that the pickup apparatus has 
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reached the innermost" cd.rcuiilfere~tiai. position or outermost 

circ~ereritial. position. 

In the push type. ·switch, when a pressing work force 

larger than specified is appl.ied to the pressing knob portion, 

5 the pressing knob portion is moved by overcoming the el.astic 

force (reaction force) of the spring in the switch. When the 

pressing knob portion moves more than a specific distance, an 

el.ectric contact is .. opened or cl.osed. When the pressing 

force of the pressing knob portion is el.iminated, it is 

10 restored to the initial. state by the thrusting force of the 

spring. 

Therefore,· when the pressing work force and the reaction 

force are not mutua11y balanced, that is, when the reaction 

.·force by the push type switch and the· pressing work· force by 

15 the pickup apparatus.are not adj~sted properl.y, if the pickup 

apparatus is sent to the innermost circumferential. position 

or outermost ·circumferential. position of the disk al.ong the 

radial. direction of the disk, the push type switch cannot be 

driven. Moreover, if the pickup apparatus is · driven·, the 

20 pickup apparatus may be shifted from the specified position 

by the reaction force of the switch after driving. 

SUMMARY OF THE INVENTION 

A position detecting apparatus of the invention for 

2S detecting the moving position of a mobile element comprises: 
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A mobile element moving· reversib1y along a. specified 

running path, 

a con~uctive electrode disposed along the running path, 

a detecting electrode disposed on the mobile element, and 
.. 

5 detecting means for detecting contact or non-contact 

between the co~ductive electrode and detecting el.ectrode. 

In which, the detecting electrode is disposed so as to 

contact with or not to contact with ·the conductive el~ctrode 

by the move of the mobile element.· The position of the 

10 mobile element is detected by the detecting means. 

Preferably, the position detecting apparatus further 

includes a guide shaft for guiding the move of the mobile 

element, and the conductive electrode is disposed on . the 

surface of the guide shaft. 

15 Preferably. the position detecting apparatus further 

incl.udes a guide shaft for guiding the move of the mobile 

element, and the conductive electrode is disposed on the 

surface of the guide shaft, and the detecting electrode is 

disposed so as to may contact e1ectrica11y· with the 

20 conductive electrode from the direction crossing with the 

moving direction of the detecting electrode. 

Preferably, the position detecting apparatus further 

includes a guide shaft for guiding the move of the mobile 

element, and a drive shaft for moving the mobile el.ement, and 

25 the conductive electrode is disposed on the surface of the 
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drive shaft •.. 

Preferabl.y. the position detecting ap~aratus further 
., 

-includes a guide shaft · for _guiding the move of the mobile 

element.· ~ drive shaft for moving the mobi1e element, and an 

5 el.astic member disposed between the drive shaft and the 

mobile el.ement, and the conductive electrode is disposed on 

the surface of the drive shaft. 

In this constitution, · application of reaction :to the 

mobil.e element is prevented.. Moreover. move of the mobile 

10 el.ement from the specified position is l.essened and 

eliminated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

-· Fig. · l · is an essential perspective view of a moving 

'15 position detecting apparatus of mobile el.ement in an 

embodiment of the invention. 

Fig. 2 is a partial.ly cut-away perspective view of the 

moving position detecting apparatus of mobil.e el.ement in.the 

embodiment of the invention. 

20 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 is an essential. perspective view .· · of a moving 

25 position detecting apparatus of mobile element in other 

i 11 
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embodiment ot the invention. 

Fig. 5 is a partially cut-away sectional . view of the 

moving·positio~ detecting apparatus of mobile element shown 

in Fig. 4. 

5 Fig. 6 (a) and Fig-. 6 (b) are side views schematica1ly 

showing the operating state of the moving position detecting 

apparatus of mobile element shown in Fig. 4. 

BEST MODE FOR CARRYING OUT THE INVENTION 

10 A moving position detecting apparatus of a mobile element 

in an embodiment of the invention comprises: 

a mobile element moving reversibly along a specified 

running path, 

an .electrode holder having a conductive electrode 

15 partially at a specified position of the· surface, and 

disposed along the running path, 

a detecting electrode disposed on the mobile element so 
I 

as to be connected el.ectrically to the conductive electrode 

when the mobile element is positioned at a predetermined 

20 moving positio:p on the running path, by contacting from a 

direction crossing with the moving direction of the mobile 

el.ement, and 

detecting means for detecting presence or absence of 

electric contact between the conductive electrode and 

25 detecting electrode. 
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In this.constitution, the detectin9.eiectrode disposed on 

the mobil.e el.ement contacts with tile conductive el.ectrode 

from the direction crossing with the movilig direction of the 

mobil.e el.ement. It hence prevents appl.ication of reaction to 

.5 the mobile element. Moreover; move of the mobil.e element 

from the specified position is 1essened and el.iminated. 

Preferabl.y, the el.ectrode holder incl.udes a mob11e 

element guide shaft disposed al.ong the running path "·o that 

the mobi.1e element sl.ides and moves, and the conductive 

10 electrode is formed on the surface of the mobi.1e el.ement 

guide shaft. 

In this constitution, the mobile element guide shaft 

necessary for the move of the mobi.1e element and .the 

e1ectrode ho1der are coDDnonly used, so that the structure is 

15 simpl.ified. 

Pref.erabl.y, a pl.urali ty of the detecting el.ectrodes are 

disposed· on . the mobile element, and the detecting means is 

contacting with the conductive electrode together with each 

detecting el.ement. 

20 In this constitution, since there are a plurality of 

detecting means, more secure detect.ion is realized. 

Preferabl.y, the mobile element guide shaft is disposed, 

penetrating through the through-hole formed in the mobil.e 

el.ement, and the plurality of detecting el.ectrodes are 

25 disposed on the mobile el.ement so as to contact with the 

II I : I 
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surface of the mobil.e el.ement guide shaft. in the through-hole 

individua~1r. 

In this constitution.. the detect.ing el.ectrodes can be 

disposed in the mobil.e element f orliling the through-hole 

5 directly by driving or other means.. and the structure is 

simplified. 

A moving position detecting apparatus of a mobile element 

in other embodiment of the invention comprises: 

10 a mobile element moving reversibly along a specified 

running path .. 

an electrode holder having a conductive el.ectrode 

partially at a specified position of the surface, .and 

disposed parallel along the running path .. 

15 a detecting electrode disposed on the mobile element so 

as to be connected electrically to the conductive e1ectrode 

when the mobile element is positioned at a predeteridned 

moving position. by contacting from a direction·crossing with 

the moving direction of the.mobile element. and 

· 20 detecting means for detecting presence or absence.· of 

el.ectric contact between the conductive electrode and 

detecting el.ectrode. 

In this constitution, the detecting el.ectrode disposed on 

the mobile element contacts with the conductive el.ectrode 

25 from the direction crossing with the moving direction of the 
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mobile element; It hence prevents app.lication of reaction·to 
. . 

the mobi.le· element. Moreover, move of the mobile element 

from the specified position is .lessened and e.lililinated. 

Preferably, the e.lectrode ho.lder is a drive shaft 

5 disposed para.l.lel to the running path for transmitting rotary 

motion from the motor, and the conductive e.lectrode is formed 

on the surface of this drive shaft. 

In this constitution, the drive shaft necessary f~r the 

move of the mobile element and the e.lectrode hol.der are 

10 commonly used, .. so that the structure is simp.lified. 

Preferably, a pl.urality of the detecting electrodes are 

disposed on a motion. convert~ng device disposed between the 

dr~ve shaft and the mobile element, for converting the rotary 

motion from the drive shaft into a inot:Lon for reversibly 

15 moving the mobile element along the running path, and the 

detecting means detects when the detecting electrode contacts 

with the conductive e.leetrode. 

In this constitution, the motion converting device 

necessary for the move of the mobile element· and the 

20 detecting electrode are commonl.y used, so that the structure 

is simplified. 

Preferably, the motion converting device is formed so as 

to hold the drive shaft and mobil.e element with a spring 

pressure, and the plurality of detecting el.ectrodes are 

25 disposed on the motion converting device so as to contact 

II I 
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with the surface of the electrode holder. 

In ·this constitu:t;ion, since the detecting means are 

provided in a plurality, and the dr.ive shaft and mobile 

element contact with each other as be.ing pressed by ·the 

5 spr.ing, secure detection of posit.ion· of the mob.i1e element is 

real..ized. 

Moreover, in a cc;>nsti tution in which a l.ubricant is 

provided for moving the mobile el.ement smooth1y, dist~rbance 

of electric conduction by the J.ubricant is prevented, and the 

10 position of the mobil.e el.ement can be detected accuratel.y. 

15 

Exemplary embodiments of the moving position detecting 

apparatus of mop.ile element of the invention are.specifically 

described below. 

Exemplary Embodiment 1 

As an exempl.ary embodiment of the moving position 

detecting apparatus of mobile element of the invention, a 

pickup device of a disk apparatus is described below. 

20 ·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 th~ l\lOVing position detecting apparatus 

shown in Fig. 1. 

25 In Fig. 1 and Fig. 2, the moving position detecting 
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apparatus comprises a pickup. device 3 as mobil.e el.ement, 

el.ectrode hol.ders 4a, 4b, 7 detect:l.ng el.ectrodes s, 6, 

detect1ng means lla, ·11b, and a drive shaft -10. 'l'he 

el.ectrode hol.ders 4a, 4b, · 7 incl.uding mobil.e elenient guide 

5 shafts 4a, 4b, and a conductive el.ectrode 7, and the mobile 

el.ement guide shafts 4a, 4b have a first mobil.e el.ement guide 

shaft 4a and a second mobile el.ement guide element 4b. 'l'he 

conductive electrode 7 is disposed at a specified position of 

the surface of the mobil.e element guide shaft · 4a. 'l'he 

10 detecting el.ectrodes 5~ 6 have a first detecting el.ectrode s 

and a second detecting el.ectrode 6. "The detecting means lla, 

llb have f~rst detecting means lla and second detecting means 

llb. The mobil.e element has a motion converting device. (not 

shown) for converting the rotary motion of the drive shaft 

15 into a l.inear motion. The mobil.e el.ement itsel.f has a 

function of motion . converting device. The mobil.e element 

moves al.ong the guide shaft whil.e being driven by the driving 

force of the drive shaft. 

The pickup device 3 is made'· of a non-conductive material. 

20 . The pickup device has a rel.ativel.y light weight. The pickup 

device 3 has a pickup 8, and the disk (not shown) is mounted 

on a turntabl.e 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 

25 shafts 4a, 4b are disposed paral.lel to each other by 

II I : I 
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penetrating through the respective through•holes 9. These 

guide shafts 4a. 4b at least have a slirface coJnposed of a . . . . 

non-conductive material. The pickup device 3 can slide and 

move al.ong these guide shafts 4a. 4b. 

5 A feed screw rod 10 as drive shaft is di.sposed paral.lel 

to these guid~ shafts 4a. 4b. and the feed screw rod 10 is 

reversibly rotated by a gear 1 c~uple~. to a motor (not shown). 

'l'he pickup device 3 is always engaged with the feed screw rod 

10. The pickup device 3 is reversibly slidable along the 

10 guide shafts 4a, 4b depending on the rotating direction of 

the feed screw rod 10. 

On the surface at a specified position in the 

l.ongi tudinal direction of the first guide shaft 4a of the·. two 

guide shafts 4a, 4b, a conductive electrode 7 made of a 

15 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. 

Thi~ conductive electrode 7 .is grounded. Near the end of the 

through-hole 9 penetrating through the first guide shaft 4a. 

20 the two detecting electrodes, that is, first detecting 

electrode 5 and second detecting electrode 6 are adjustably 

clriven into the pickup device 3. Two detecting electrodes S, 

6 are disposed so that the leading ends of the two detecting 

electrodes 5, 6 may press the first guide shaft 4a to the 

25 inner wall of the through~hole 9 wh:l.le abutting against the 
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surface of the first g1Ude shaft 4a, from mutua1ly different 

d:Lrecti.ons. ·. '!'hat i.s, the pi.ckup device 3 moves while the 

leading ends of the first detecting electrode 5 and second 

detecti.ng electrode 6 are.contacting with the surface of the 

5 fi.rst guide shaft 4a from the direction crossing with the 

moving di.recti.on·of the'pickup device 3 in the through-ho.le 9. 

'l'he di.rect.i.on crossing with the moving direction of the 

p.i.ckup device 3 is, for examp.le, a right-angle direction. In 

such consti:tution, with' the di.sk mounted on the turntab.le 2. 

10 the pickup device 3 moves to the innermost circumference and 

outermost circumference of the disk.· When the pickup device 

3 has , reaches a specified position. it is detected by the 

·position· detecting apparatus. '!'hat is. the relative 

positions·of the piCkup 8 and disk are detected. 

15 In this CC?nstitution, when the pickup device ·3 moves and 

· the first ·· detecting electrode 5 and second detecting 

e.lectrode 6 are moved to· the posi ti.on contacting with the 

conducti.ve e.lectrode 7 as shown in Fig. 3 (a), an electri.c 

conductiv.ity takes place . between the first detect.ing 

20 el.ectrode 5 and conductive electrode 7, and between the 

second detecti.ng eiectrode 6 and conductive el.ectrode 7. 

'l'hi.s el.ectr:l.c conducti.on is detected by the first detecting 

means lla and second detecting means llb to det.ect conducti.on 

between the f:Lrst detecti.ng electrode 5 and conductive 

25 electrode 7. or between the second detecting electrode 6 and 

I • I 
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conductive e1ectrode 7, or both. By this detection, it is 
' 

confirmed that the pickup device 3 has moved to a specified 

position. As the first detecting means lla and second 

detecting mean& llb, anuneters or the 11.ke may be used • 

. 5 Similarly, ~s shown in Fig. 3 (b), at the posit.ions where 

these detecting e1ectrodes 5, 6 are remote from the 

conductive electrode 7, electric conduction is not obtained 

between the . detecting el.ectrodes 5, 6 and conductive 

electrode 7. According1y, by detecting it may anuneters or 

10 other detecting means lla, ~lb, it is confirmed that the 

pickup device 3 is not moved to the specified position~ 

The embodiment is constituted so_ as to. obtain an el.ectric 

conduction between the detecting .electrodes 5, 6 . and 

conductive e1ectrode 7 when . the pickup device has moved· to·· 

15 the specified position, but not l.imited to this constitution, 

to the contrary, it may be al.so 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 

20 on the guade shaft 4a as el.ectrode holder, and the conductive 

el.ectrode 7 and electrode hol.der 4a are shared, but not 

11.mited to this constitution, the electrode holder 4a and the 

conductive electrode 7 may be independent1y disposed mutually. 

Al.so in the embodiment, the conductive el.ectrode 7 is 

25 disposed on the first guide shaft 4a, but not 1.imited to this 
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constitution·. the conductive electrode 7 may be also disposed 

on the second guide shaft 4b. 

Exempl.ary Embodiment 2 
. . . . . 

5 A moving position detecting apparatus of mobile element 

in other exemplary embodiment of the invention is described 

below while referring to the accompanying drawings. Same 

constituent elements as in the preceding ·embodime~t are 

identified with same reference numeral.s. and the description 

10 of the same constituent elements is omitted. 

Fig. 4 is an essential perspective view of the· moving 

posit~on detecting apparatus of mobile element in exemplary 

embodiment 2 of the invention. Fig~ 5, Fig. 6 (a)', and·Fig. 

6 (b) are partial magnified Views Of the moving position 

15 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, a 

conductive electrode ·7, detecting electrodes 5. 6. and· 

20 detecting means lla. The conductiv~ electrode 7 is disposed 

at a specified position on the surface of the feed screw rod 

10 as drive shaft. A rack 12 and a 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 

25 · is always ·.pressed and engaged with the pickup device 3 and 

I ! I 
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·feed screw rod· 10 by the spr1ng 13 as an elastic member. The 

rack 12 has a function of converting.the rotary ~ot1on of the 

feed screw rod 10 1nto a sl.iding motion of the p1ckup device 

. 3. 

5 On the surface at a specified position of the feed screw 

rod 10. a conductive el.ectrode 7 of a conductive material is 

formed. and thi.s conductive electrode is grounded. 'l'he 

conductive eiectrode is disposed. for-exampJ.e. on the ·surface 

at the end of the feed screw rod 10. As shown in Fig. s. the 

10 detecting electrodes 5. 6 are disposed in part of · the rack 12. 

'l'he feed screw rod 10 and detecting electrode 5 are pressed 

by the spring 13. and the detecting el.ectrodes s. 6 contact 

wi.th the surface of the feed screw rod 10. '!'he ·detecting 

electrode is composed of a plurality of electrodes of first 

15 detecting el.ectrode 5 and second detecting electrode 6. 

The first guide shaft 4a and second gui.de shaft 4b are 

disposed parallel. to each other. The p.i.ckup dev.i.ce 3 is hel.d 

by the first guide shaft 4a and second guide shaft 4b. and is 

reversibly mov~bl.e al.ong the f i.rst guide shaft 4a and second 

20 gu1.de shaft 4b. A lubricant is applied on the surf ace of the 

guide shafts 4a. 4b. and this lubricant has a function of 

smoothing the move of the mobi.le element. 

From the direct1.on crossing with the mov1ng direct1on of 

the pickup device 3, the p1ckup dev1ce 3 moves ·with- the 

25 detect1ng el.ectrode 5 kept in contact with the surface of the 
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feed screw rod 10. The di:rectioli crossing. with the -moving 

direction of the pickup device 3 ~s, for example, a right­

angle direction. 

In this constitution, as the pickup device 3 moves, and, 

5 as. shown in Fig. 6 (b), when the detecting electrode 5 is 

moved to the position contacting with the .. conductive 

electrode 7, an el.ectric conduction between the detecting 

electrode 5 and conductive electrode 7 is obtained. This 

electric conduction is detected by the detecting means lla, 

10 and it is confirmed that the pickup device 3 has moved to the 

specified position. 

S:Lmil.arly,· as shown in Fig. 6 (b), in the state of the 

detecting electrode 5 departing from the conductive electrode 

7.:, el.ectric conduction is not obtained between the detecting 

15. electrode 5 and conducti;ve electrode 7. Accordingly, by. 

detecting it by the detecting means lla,· it is confirmed that 

the pickup device 3 is not moved to the specified position. 

This embodiment is constituted so that the · electric 

conduction between. the detecting· electrode S and conductive . 
20 electrode 7 is obtained when th~ pickup device is moved to 

the specified position, but not limited to this constitution, 

to the contrary,. it may be constituted so that the detecting 

electrode 5 and conductive electrode 7 do not conduct when 

the pickup device has reached the specified position. . 

25 In the embodiment, it is constituted to obtain electric 
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conduct.ion between on~ detecting e1eotrode 5 and conductive 

e1ectrode 7, but not 1imited to this constitution. it may be 

a1so effective. to constitute so as· to obtain electric 

conduction between a p1urali ty of detecting e.lectrodes and 

5 conductive electrode 7. 

INDUSTRIAL APPLICABILITY 

In the constitution of the moving position detecting 

apparatus of mobile element of the invention, the ·detecting 

10 electrode disposed on the mobile element contacts with the 

conductive electrode from the direction of crossing with the 

moving direction of the mobile element. In this constitution, 

application of reaction to the mob1.1e element i.s ·prevented, 

and the. move of· the· mobile element from the· specified 

15 position is lessened and eliminated. 

Since the mobile element guide shaft and electrode holder 

are shared. the structure .of the moving position detecting 

apparatus is simplified. 

As the feed screw.shaft and mobile element are pressed to 

20 contact by the spring pressure, the position of the mobil.e 

element is detected accurately. 

In the constitution of the .lubricant disposed . on the 

surface of the guide shaft. disturbance of electric 

conduction by the .lu~ricant is prevented, and the position of 

25 the mobile element can be detected accurately. 
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* C L ~ S * CLAIMS. 

1. A position detecting apparatus for detecting a·moving 

position of a mobile element, comprising: 

5 a mobile element moving reversibly along a specified 

running path, 

a conductive e1ectrode disposed a1ong said rUnning path, 

a detecting e1ectrode disposed on sai.d mobi1e e~ement. 

said detecting e1ectrode being disposed so as to contact and 

10 not to contact with sa;Ld conductive e1ectrode by a move of 

sai.d mobi1e element, and 

detecti.ng means for detecting . contact and non-contact 

between said conducti.v.e e1ectrode and sai.d detecting 

e1ectrode. the position of sai.d mobile element being detected 

15 by said detecting means •. ·. 

2. The position detecting apparatus of c1ai.m 1, further 

comprising: 

a guide . shaft for guiding the move of said mobile 

20 element, 

wherein said conducttve electrode is disposed on a first 

surface of a surfaces of said guide shaft. 

3. The pos.ition detecting apparatus of clai.m 1, further 

25 comprising: 
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a guide shaft for guiding the move · ·of sai.d mobile 

element. 

wherein said.conductive electrode is disposed on a first 

surface of the surfaces _of said guide shaft; and 

5 said detecting electrode is disposed so as· to contact 

10 

electrically with said conductive electrode from a direction 

crossing with a moving direction of the detecting electrode 

when said mobile element is positioned at a predetermined 

moving position on said running path. 

4. The position detecting apparatus of claim 1, 

wherein said detecting electrode has a first detecting 

electrode and a second detecting electrode, and 

said detecting means ' has f·irst detecting means for 

15 detecting electric conduction between said first detecting 

20 

electrode and said conductive electrode, and· second 

detecting means for detecting el.ectric conduction between 

said second detecting electrode and said conductive 

el.ectrode. 

s. The position detecting apparatus of cl.aim 1, further 

comprising: 

a guide shaft for guiding the move of the mobile element, 

wherein said conductive electrode is disposed on a first 

25 surface of the surfaces of said guide shaft, 
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said mobi1e e1ement has a through-ho1e, 

said guide shaft penetrates through said through-hole. 

said conductive electrode may be movable in said 

through-hole, and 

5 said detecting electrode is disposed on said mobile 

element so as _to may contact with· said conductive electrode 

position in the said through-hole. 

6. The position detecting apparatus of claim 5~ 

10 wherein said detecting electro.de has a f:i.rs·t detecting 

electrode an~ a second detecting electrode. 

said detecting means has first detecting means for 

detecting elect~ic conduction between · said .first detecting 

electrode· and· said conductive _electrode. and second 

15. detecting means for detecting electric conduction between 

said second detecting electrode and said conductive 

electrode, 

said first detecting electrode may contact with said 

conductive electrode from a first direction orthogonal to 

20 said moving direction of said mobile element, and 

sai.d second electrode may contact with said conductive 

electrode from the opposite direction of said first direction. 

II 



W000/52687 PCT/JP00/01032 

21 

I 1111111 1111111111111111111111 . 
* C L M S * 

a drive shaft for moving said mobile element, 

wherein said mobile element moves along said guide shaft 

wh1.le being driven by a driving force of said drive shaft. 

5 8. The position detectin.g. apparatus of claim 1, further 

compr1.sing: 

an electrode holder disposed parallel to said running 

path, 

wherein said conductive electrode is disposed on a first 

10 surface of the surfaces of said electrode holder, and 

said detecting electrode may contact with said conductive 

electrode when said mobile element is ·moved to a 

predetermined moving position •. 

15 9. The position detecting apparatus of claim 8, 

wherein said detecting electrode may contact with said 

conductive electrode from a direction crossing with the 

moving direction of said mobile element. 

20 10. The position detecting apparatus. of claim 8, 

25 

where1.n said .electrode holder has. a drive· shaft for 

transmitting rotary motion. and 

said conductive electrode is disposed on the surface of 

said drive shaft. 
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11. The-position detecting apparatus of cl.aim 1, further 

comprising: -

a drive shaft for moving said mobil.e el.ement, and 

a ~otion converting device disposed between said drive 

5 shaft and said mobil.e e1ement, 

wherein said conductive e1ectrode is disposed on the 

surface of said drive shaft, 

said motion converting device has a function of . 

converting a rotary motion from said drive shaft into a 

10 motion for moving reversibly said mobil.e e1ement along said 

running path, 

said detecting electrode is disposed in said motion 

converting device, and 

said detecting el.e_ctrode may contact with said conductive 

15 -el.ectrode when said mobil.e el.ement is moved to a 

predetermined moving position. 

12. '.l'he position detecting apparatus of cl.aim 11, 

wherein said detecting electrode has a pl.ural.f ty of 

20 detecting el.ectrodes, and 

said pl.ural.ity of detecting electrodes may contact with 

said conductive el.ectrode. 

13. The position detecting apparatus of cl.aim 1, further 

25 comprising: 

" : I 
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a drive-transmission shaft for-moving said mobile element.· 

and 

an elastic member disposed between said mobile element 

and drive shaft, 

5 wherein said conductive electrode is disposed on the 

surface of said drive shaft, 

said detecting electrode is disposed between said elastic 

member and said drive shaft, and 

said detecting electrode may contact with the surface of 

10 said drive shaft and said conductive electrode while being 

pressed by the pressing force o~ said elastic member. 

14. 'l'he position detecting apparatus of cl.aim 13, 

wherein said detecting el.ectrode has a pl.urality of 

15 detecting electrodes, and ... 

20 

each one .of said plurality of detecting electrodes may 

contact with the surface of said drive shaft and said 

conductive electrode while being pressed by the pressing 

force of said elastic member. 

15. The position detecting apparatus of claim 1, further 

comprising: 

a guide shaft for guiding the move of said mobile element, 

a drive shaft for moving said mobile element,- and 

25 a lubricant disposed on the surface of said guide shaft. 
----------
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wherein said conductive e1ectrode - is disposed on· the 

surface of said drive-shaft. 

16. The position detecting apparatus of c1aim l, 

5 wherein said mobi1e e1ement has a pickup device used in a 

disk apparatus .for performing at least one of recording and 

reproduction of informat~on. 

17. A disk apparatus for recording and reproducing 

10 information compr~sing: 

a turntable for mounting a disk for recording information 

.thereon, and 

a position detecting apparatus for detecting a relative 

... positions of a mobi1e e1ement· and said disk mounted on said 

15 turntable, 

wherein said position detecting apparatus comprises: 

said mobi1e element moving reversib1y along a 

predetermined running path, 

a qonductive electrode disposed along said running path, 

20 a detecting e1ectrode disposed on said mobile element, 

said detecting electrode being disposed so as to contact and 

not to contact with said conductive electrode by the move of 

said mobile element, and 

detecting means for detecting contact and non-contact 

25 between said conductive e1ectrode and said detecting 

iliiO~r 
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electrode-, a position of said mobile element being· detected. 

by said detecting means. 

18. 'l'he disk apparatus of claim 17. 

5 wherein said posi ti.on detecting . apparatus · further 

comprises: 

a guide shaft for guiding the move of said mobi1e e1ement, 

and 

said conductive electrode is dis~osed on the surface of 

10 said guide shaft. 

19. The disk apparatus of claim 17, 

wherein said position detecting apparatus further 

comprises a guide shaft for guiding the move of said mobile 

15 element, 

wherein said conductive electrode is disposed on the 

surface of said guide shaft, and 

said detecting electrode is disposed so as to contact 

electrically with said conductive el.ectrode from: the 

20 direction crossing with the moving direction of the detecting 

electrode. 

20. The disk apparatus of claim 17, 

wherein said position detecting apparatus further 

25 comprises: 
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a guide . shaft for· guiding the move of sai.d mob:U.e e1ement, . 

and 

a drive shaft for moving said mobi1e element, 

wherein said conduct.ive e1ectrode is disposed on the 

5 $urface of said guide shaft. 

21. The disk apparatus of c1aim 17, 

wherein said position detecting apparatus :eurther 

comprises: 

10 a guide shaft for guiding the move of said mobi1e element, 

wherein said conductive electrode· is d:i.sposed on a fi.rst · 

surface of the surfaces of said guide shaft, 

said mobi1e element has a through-hole, 

said gui.de shaft :ts penetrating into sa:i.d through-hole, 

15 said conduct:i.ve· electrode :ts movable in said through-hole, 

20 

and 

sa:i.d detecting electrode is· disposed on said mobile 

element so as to may contact with said conductive electrode 

positioned in a center of said through-hole. 

22. The disk apparatus of· claim 17; 

· wherein said position detecting apparatus further 

comprises: 

a guide shaft for guiding the move of said mobile ·element, 

25 and 

I i I 
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a drive shaft for moving said mobile eleme~t, 

wherein said conductive .electrode is disposed on the 

surface of said drive shaft. 

23. The disk apparatus· of c1aim 17, 

wherein said posi~ion detecting apparatus further 

comprises: 

a guide shaft for moving said mobile element, · 

wherein sai.d conductive el.ectrode i.s di.sposed on the . . 

surface. of said drive shaft,. 

said detecting electrode i.s disposed between said mobil.e 

element and said drive ~haft, and 

said detecting .el.ectrode may contact with the surface of 

sai.d dri.ve shaft and sai<l condu.ctive electrode. 

24. The disk apparatus of claim 17,. 

wherein sai.d posi ti.on detecting apparatus further 

comprises: 

a drive shaft for moving said mobil.e el.ement, and 

20 an elastic member d.isposed between said mobil.e element 

and drive shaft, 

wherein said conductive electrode is disposed on the 

surface of sai.d drive shaft. 

said detecting electrode is disposed between said elastic 

25 member and said drive shaft,. and 

"' i 
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said detecting .electrode--may contact with the -surface of 

said drive shaft and said conductive e1ectrode while be:ing 

pressed by the pressing force of said elastic-member. 

25. A moving posi. ti.on detecting apparatus of mobile ----

e1ement, comprising: 

a mobile element moving reversibly along a predetermined 

running path, 

an electrode holder disposed along said running·--path, 

10 a conductive e~ectrode disposed partially at a specifieU-

position of the surface· of-said electrode holder, 

a detecting electrode disposed-- on said mobile element, 

said detecting electrode may contacting with said conductive 

electrode from a direction crossing with the moving--direction 

15 of said mobile element, and 

detecting means for -detecting presence - and absence of 

electric connection between said conductive electrode and 

said detecting electrode when said --mobile . element is 

positioned-at a predetermined-moving position on said running 

20 path. 

26. The moving position detecting apparatus of--mobile 

element of claim 25, 

wherein said electrode holder includes a mobile element 

25 guide shaft disposed along said running path so that said 

il1ii1iliir 
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mob:Lle element may sl::Lde and ~ove, ·and 

said conductive electrode is disposed on the surface of 

said mobile element guide shaft. 

27. The moving position detecting apparatus of. mobile 

element of claim 25, 

wherein said detecting electrode has a plurality of 

detecting electrodes, 

said plurality o~ detecting electrodes are . disposed on 

10 said mobile element, and 

said detecting means detects contact of each detecting 

electrode of said plurality of detecting electrodes wi.th said 

conductive electrode. 

15 28. The moving position detecting apparatus of· mobile 

element of claim 25, 

wherein said mobile element has a through-hole, 

said mobile element guide shaft :ls d:lsposed by 

penetrating through seid through-hole, and 

20 each one of sa:ld plurality of detecting electrodes may 

contact with the surface. of said mobile element guide shaft 

in said thro~gh-hole. 

29. The moving position detecting apparatus of mobile 

25 el.ement of claim 25, 

1l1i1iiiilf 
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wherein ·said e1ectrode ho1der · is di:sposed paral.1e1 a1olig 

said running path. 

30. The moving position detecting apparatus of mobi1e 

5 e1ement of c:Laim 25, 

wherein said e1ectrode ho1der is disposed para11e1 a:Long 

said running path, 

said e:Lectrode ho1der further has a drive shaft for 

transmitting rotary motion f~om the motor, and · 

10 said conductive e:Lectrode is disposed on the surf ace of 

said drive shaft. 

31. The moving position detecting apparatus of mobi1e 

e1ement of c:Laim 30, 

15 wherein said mobi1e e1ement inc1udes a motion converting 

device for converting the rotary motion from said drive shaft 

into a motion for moving said mobi1e e:Lement reversib1y a1ong 

said running path, 

, said detecting e1ectrode has a p1ura1i ty of detecting 

20 e1ectrodes, 

said p1ura1ity of detecting electrodes are disposed 

between said drive shaft and said mobile e:Lement, 

said plurality of detecting · electrodes are disposed in 

said.motion converting device, and 

25 said detecting means detects when said · detecting · 

I i I 
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e1ectrode contacts with said conductive e1ectrode. 

32. 'rile moving position detecting apparatus of mobi1e 

e1ement of c1aim 31, further comprising: 

5 a spring disposed between said drive shaft and mobi1e 

e1ement, 

wherein said motion·converting device is pressed to said 

drive shaft and mobile e1emei>.t by a spring force, and 

said p1ura11 ty of detecting e1ectrodes are disposed in 

10 said motion converting device so as to contact with the 

surf ace of said e1ectrode ho1der 
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