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. DESCRIPTION -

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

TECHNICAL FIELD

The present invention relatés to an information recording
and reproducing apparatus, and more particularly to a moving
position detecting apparatus of a moblile element used in a

disk apparatus of the like.

BACKGROUND ART

In a conventional disk apparatus of magnetic disk or
optical disk, a pickup device is moved to an innermost
circumferential position or outermost circumferential .
position of a disk. A position detecting apparatus detects
when the pickup apparatus is moved to a specified position.
Thus_, _t-he specified operation of the pickup apparatus is done
automatically. |

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
Apparatu_s_ pushes this push type switch £from its moving
dire_ct_ion, thereby detecting that the pickup appﬁratus has
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reached the innermqstiEifcumférentiai‘pbsitibn oriﬁutermos;
circumferential pésition, | |

In the push. type :'."s_wii:ch-, .when 5. ﬁreésing work force
larger than specified israpplied to thé pressing knob portion,
the pressing knob portion is moved by overcoming the elastic
force (reaction force) of the spring in the switch. When the
pressing knob portion moves more than a specific distance, an
electric contact is -opened or close‘_d. When thé preésing
force of the pressing knob portion is eliminated, it is
restored to the initial state by the'thrusting force of the
spring.
- Therefore, when the pressing work force and the reaction

force are not mutually balanced, that is, when the feaction

vforce by the push type switch and the pressing work force by

- the pickup apparatus are not adjuSted'properIy; if the'pickup

apparatus is sent to the-innermost'circumferehtial position
or outermost circumferential position of the disk along the
radial direction of the disk, the push type sﬁitch'canpot be
driven. Moreover, if fhe pickup abparatus is driven, the
pickup apparatus may be shifted from the spécified positioﬁ
by the reaction force.of the switch after'driving. |

SUMMARY OF THE INVENTION
A position detecting 'apparatus ‘of the ‘invention for

detecting the moving position of a mobile'element'cdmprises:

=\



10

15

20

25

. ‘WO WSZGS’I PCT/IP00/01032 -

A mobile element moving reversibly along a. specified

running path,

a conductive electrode disposed along the running path,

a detecting electrode disposed on the mobile element, and

detecting _means for detecting'-' -contact or non-contact'

between the conductive electrode and detecting electrode.
In which, the detecting electrode is disposed so as to
contact with or not to contact with the conductive electrode

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

- mobile element is detected by the detecting means.

Preferably, the position detecting apparatﬁs 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.

Preferably, the position detecting apparatus further
includes a guide shaft for guiding the move of thé 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 electrically with the

conductive electrode from the direction crossing with the

moving direction of the detecting electrode.
Preferably, the positi'on- detecting apparatus further
includes a guide shaft for guiding the move of the mobile

element, and a drive shaft for moving the mobile element, and

‘the conductive electrode is disposed on the surface of the
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~drive shaft.

Preferably, the position 'detecting ap:_iaﬁr:atus further

3 . .
.includes a guide shaft for guiding the move of the mobile

element, a drive shaft for moving the mobile element, and an
elastic member disposed between the drive shaft and the
mobile element, and the conductive electrode is disposed on
the surface of the drive 'Shaft.

In this constitution,.' application of reaction " to the
mobile element _-is prevented. Moreover, move of the mobile
element from- the specified position is lessened and_

eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS
.---f’ig. "1 ‘ds an esséhtial' perspective view of 'a moving
position détecting' apparatus of mobile element in an
embodiment. 6f the invention.

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

~Fig. 3 (a) and Fig. 3 (b) are side views sch‘ematically'
showing the operating state of the moving position detecting
apparatus  of mobile element in - thé embodiment of the
invention.

_E.‘:I.g. 4 is an essential perspective view of a moving

position ~detecting apparatus of mobile element in other
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embodiment of the invention.

Fig. 5 is a partially cut-away sect:l.onai . view of ‘the
moving’ posii:iorx_ detecting . apparafus of mobile element shown
in Fig. 4.

Fig. 6 (a) and Fig. 6 (b) are side views schematically
showing the operating state of the moving position deteci:ing

apparatus of mobile element shown in Fig. 4.

BEST MODE FOR CARRYING OUT THE INVENTION

A moving position detecting apparatus of a mobile element
in an embodiment of the invention comprises:

a m_obi.‘l.e element moving reversibly along a specified
running path,

an electrode holder having a conductive electrode
partially at a specified position of the surface, and
disposed along the running p&th,

a detecting electrode disposed on the mobile element so

~as to be connected electrically to the conductive electrode

when the mobile element is positioned at a predetermined
moving position on fh_e running path, by contacting from a.
direction crossing with the mov.ing direction of the mobile
element, and

detecting means for detecting presence or absence of

electric contact between the conductive electrode and

detecting electrode.
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In this constitution, the detecting electrode disposed on

the mobile element contacts with tlig condﬁctive electrode

from the direction crossing with the moving direction of the

mobile element. It hence prevents appliéation of reacfion to

' the mobile element. Moreover; move of the mobile element

' from the specified position is lessened and eliminated.

Preferably, the electrode holder includes a mobile

element guide shaft disposed along the running path so that

the mobile element slides and moves, and the conductive

electrode is formed on the surface of the mobile element
guide shaft.

In this constitution, the moblile element guide shaft
necessary for the move of the mobile element and . the
electrode holder are commonly used, so that the structure is

simplified.

Preferably, a plurality of the detecting electrodes are '
-_dispo_éed' on the mobile element, and the detecting méans is

contacting with the conductive electrode together with each -

detecting element.
In this constitution, since there are a plurality of
detecting means, more secure detection is realized. _
Preferably, the mobile element guide shaft‘ is disposed,
penetrating through the through-hole formed in the mobile
element, and -thé- plurality of detecting electrodes are

disposed on the mobile element so as to contact with the
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surfa_cé of the mobile element guide shaft in the through-hole

individually.
In this cbnstitution, the detecting 'elec.trod'e_s ‘can be
disposed in the mobile element forming the through-hole

directly by driving or other means, and the structure is
simplified.

A mpving position detecting apparatus of a mobile element
in other embodiment of the invention comprises:

a mobile element moving reversibly ' along a specified
running path,

~an electrode holder having a conductive electrode
partially at a specified position of the surface, -and
disposed parallel along the running path, '

a detecting electrode dispo.sed on the mobile element so
as to be connected electrically to the conductive electrode
when the mobile element is positioned at a predetermined
moving position, by contacting from a direction 'crossing with

the moving direction of the mobile element, and

elet:_tric contact between the conductive electrode and

d_etecting electrode.

In this constitution, the detecting electrode disposed on

the mobile element contacts with the conductive electrode

from the direction crossing with the moving direction of the

detecting means for detecting presence or absénce - of
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mobile element: It hence prevents application of reaction to

_the mobile element. Moreover, move of the mobile element

from the specified position is lessened and eliminated.

-Preferably; the electrode holder is a drive shaft
disposed parallel to the running path for transmitting rotary

motion f£from the motor, and the conductive electrode is formed

on the surface of this drive shaft.

In this constitution, the drive shaft necessary for the
move of the mobile element and the electrode holder are
commonly used, so that the structure is simplified.

- Preferably, a plurality of the detecting electrodes are
disposed on a motion converting device disposed between the
drive shaft and the mobile element, for c':onvérting the rotary
motion from the dir:ive ~shaft into -a' motion for reversibly
mpv_:l.ng the mobile element along the running path, and the

detecting means detects when the detecting electrode contacts

~ with the conductive electrode.

In . this constitution, the ' motion t;'onverting device
necessary for the m’ové of the mobile element and the
detecting electrode are commonly used, so that the structure'
is simplified. |

Preferébly, the motion converting device is formed so as
to hold the drive shaft and mobile element with a spring
pressure, and the plurality of detecting" electrodes are

disposed on the motion converting device so as to contact
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with the surface of the electrode holder.

In -this c;anstitu,i_:_;l.on,. since the .detecting' means are
provided in a plural:l.tj, and the drive shaft and mobile
element contact with each other as being pressed by the
spring, secure detection of position of the mobile element is
realized. |

Moreo_ver, in a constitution in which a lubricant is
prov:_I.ded for moving the mobile element smoothly, disturbance
of electric conduction by the lubricant is prevented, and the
pos_ition of the mobile element can be detected accurately.

Exemplary embodiments of the moving position detecting

apparatus of mobile element of the invention are ‘specifically

_described below.

Exemplary Embodiment 1

As an exemplary embodiment of the moving p‘bsition
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 ﬁosition_ detecting apparatus

shown in Fig. 1.

In Fig. 1 and Fig. 2, the moving position detecting
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apparai:ﬁs éoﬁprises a pickup device 3 as_ '-rﬁobile ' e’leritent,
electrode holders 4a, 4b, 7 detecting electrodes 5, 6,

detecting means 1la, 11b, and & drive shaft 10.  The
electrode holders 45, 4b,}7 ‘including mbbilé element guide

shafts 4a, 4b, and a conductive electrode 7, and the mobile

- element guide shafts 4a, 4b have a first mobile elemeht guide

shaft 4a and a second mobile element guide element 4b. The
conductive electrode 7 is disposed at a specified position of
the surface of the mobile element guide shaft ' 4a. The
detecting electrodes 5, 6 have a first detecting electrode 5
and a second detecting electrode 6. The detecting means 1lla,
11b have first detecting means lla and second detecting means
11b. - The mobile element has a motion converting device. (not
shown) for converting the rotary motion of the drive shaft
into a 1linear motion. The mobile element itself has a
function of motion  converting device. The mobile element
moves along the guide shaft while being driven by the driving
force of the drive shaff.

The pickup device 3 is made of a non-conductive material.
The pickup device has a relafively light 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
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penetrating through the'respecfive ‘through-holés 9. These
guide shafts 4a, 4b at least have a surface composed of a
don—coﬁductive material. The pickupddevice 3 can slide and
move along these guide shafts 4a, 4b.

A feed screw rod 10 as drive shaft is disposed parallel
to these guide shafts 4a, 4b, and the feed screw rod 10 is
revérsibly rotated by a.gear 1 coupled to a motor {(not shown}.
The pickup deviqe 3 is always engaged with the feed_sc:éw rod.
10. The pickup device 3 ;s reversibly slidable along the
guide shafts 4a, 4b depending on the rotating direction of
the feed screw rod 10.

| On the surface at_ a specified position in the
longitudinal 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 electrqdé 7 is disposed on the surface at the end
in the longitudinal direction of the first guide shaft 4a.
Thig conductive electrode 7_is grounded. Near the end of the
through-hole 9 penetratidg through the first guide shaft 4a,
the two detecting electrodes, that is, first detecting-
electrode 5 and second detecting electrode 6 are adjustably
driven into the pickup device 3. Two defecting electrodes 5,
6 are disposed so that the leading ends of the two:détecting
eiect:odes 5, 6 may press the first guide shaft 4a to the

inner wall of the through-hole 9 while.abutting against the
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surface of the first guide shaft 4a, from mutually different

- directions. That is, the pickup device 3 'mo'ves while the

leading ends of the first detecting eléctrode. 5 and second |
detecting electrode 6 are contactirig with the surface of the
first guide shaft 4a from the direction crossing with the
moving direction of t'he'; pickup .device 3 in the throﬁgh-hole 9.
The direction crossing with the moving direction of the
pickup device 3 is, for example, a right-é.hgle direction. In
such constitution, with the disk mounted on the turntable 2,
the pickup device 3 x_nov'es to the' innermos.t 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. That 4s, the relative
positions ‘of the pickup 8 and .di'sk aré detected.

In this constitution, when the pickup device 3 moves and
-the - first detecting electrode 5 aﬁd second detecting
electrode 6 are moved to the position contacting with the
conductive electrode 7 as shown in Fig. 3 (a), an electric
conductivity takes place - between the firsf detectin§
electrode 5 and conductive electrode 7, and between the
second detecting electrode 6 and conductive electrode 7.
This electric conduction is detected by the first detecting
means lla and second de'i:écting means 11b to detect conduction
between the first dJdetecting electrode 5 'and conductive

electrode 7, or between the second detecting elécfrode 6 and
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conductive electrode 7, or both. By this detection, it is
cbnfirmed that the pickup device 3 has moved to a' specifie&
pbsition. . As the first detecting means 11a- and second
detecting means 11b, a:ﬁmeters or the like may be used.

Similarly, as shown in Fig. 3 (b), at the positions where
these deteéting electr_odes_ 5, 6 are remote from the
conductive electrode 7, electric conduction is not obtained
between._ the .detecting électrodes 5, 6 and conductive
electrode .7' Accordingly, by detecting it may ammeters or
other detecting means 1la, 11b, it is confirmed that the
pickup device 3 is not moved to the specified position.

The embodiment is constituted so as to obtain an electric

conduction between the detecting electrodes 5, 6 . and

conductive electrode 7 when the pickup device has moved to"

the specified position, but not limited to this constitution,
to the contrary, it may be also effective to constitute so as
to set in non-conducting state when -reaching a specified
position. -

In the embodiment, the conductive electrode 7 is disposed
on 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 elec_:trode 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
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constitution, the conductive electrode 7 may be also disposed

on the second guide shaft 4b.

Exemplar} Embodiment 2 '

A moving.' 'positioﬁ iietecting apperai:us .of | mepiie element
in other exemplary embodiment of the invention is described
below while referring to the acc':omﬁanyirig drawi:ngs. | Same
constituent elements as in the preceding -embodimeht are
identified with same reference numerals, and the description
of the same constituent elements is omitted.

. Fig. 4 is an essential p‘erspective view of the’ nioving"
position detecting apparatus of mobile element in exempla.ry |
embodiment 2 of the :an_ention. Fig. 5, Fig. 6 (a) , and Fig.
6 (b) are partial magnified views of the moving position
detecting apparatus shown :I.n Fig. 4,

In Fig. 4 and Fig. 5, the moving pdsit:l.on 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
defecting means lla. The'donductive eleetrode 7 is disposed
at a specified positipn'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. ihe'rack 12

is always pressed and engaged with the pickup device 3 and



10

15

20

25

WO 00/52687 '  PCT/JPO0/D1032

15

- feed screw rod 10 by the spring 13 as an elastic member. 'The

rack 12 has a function of converting the rotary motion of the

feed screw rod 10 into a sliding motion of the pickup device

" 3.

On the surface at a specified position of the feed screw
rod 10, a conductive electrode 7 of a conductive material is
formed, and- this conductive electrode is grounded. The
conductive electrode is disposed, for example, on the surface
at the end of the feed screw rod 10. As-shown in Fig. 5, the
detecting electrodes 5, 6 are disposed in part of the rack 12.
The feed screw rod 10 and detecfing electrode 5 are'preSSed
by the spring 13, and the detecting electrodes 5, 6 contact
with the surface of the feed screw rod 10. The detecting
electrode ;s composed'of a plurality of electrodes of first
detecting electrode 5 and second deteéting-electrode 6.

The first guide shaft 4a and second guide shaft 4b are
disposed parallel to each other. The pickup device 3 is held
by the first guide shaft 4a and second guide shaft 4b, and is
reversibly movable along the first guide shaft 4a and second
guide shaft 4b. A lubricant is applied on the surface of the'
guide shafts 4a, 4b, and this lubricanf has a function of
smoothing the move of the mobile element.

From the direction crossing with 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
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feed screw rod 10. The direction 6rossin§:with5tﬁe-mbving
direction of the pickup'déyice 3 is, for example, a right-
angie direction.

In this constitution, as the picknp dévice 3 moves, and,
as shown in Fig. 6 (b), when the detecting electrode 5 is

moved to the position contacting with the conductive

- electrode 7, an electric conduction between the detecting

ele:ctrod_e 5 and conductive electrode 7 is obtained. l'l‘his'
electric conduction is detected by the detecting means 1lla,
and it is confirmed that the pickup device 3 has moved to the
specifieq position.

Similarly, as shown in Fig. 6 (b), in the state of the

detecting electrode 5 departing from the conductive electrode

. 7, electric conduction is not obtained between the detecting‘

electrode 5 and conductive electrode 7. Accordingly, by
detecting it by the detecting means lla, it is confirmed that
the pickup device 3 is not moved to the speéified'pbsitioh.

‘This embodiment is constituted so that the electric
conduction between the detecting electrode 5 and@ conductive
electrode 7 is obtained when the pickup device is moved td
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.

In the embodiment, it is constituted to obtain electric
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conduc'tion between: 6ne detecting electrode 5 and conductive
electrode 7, but not limited to this constitution, it may be
also effective to constitute so as' to obtain electric

conduction between a plurality of detecting electrodes and

conductive electrode 7.

INDUSTRIAL APPLICABILITY

In the constitution of the moving bosition detecting
apparatus of mobile element of the invention, the detecting
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 indbile elémént is prevented,
and the move of the mobile element from the specified
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
contact by the spring pressure, the position of the mobile'
element is detected accuratelf;

In the constitution of the lubricant 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.
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CLAIMS

1. A position detecting apparatus for detecting a moving
position of a mobile element, comprising.

a mobile element moving reversibly along a specified

running path,

a conductive electrode disposed along said running path,

a detecting electrode disposed on said mobile element.
;seid detecting,electrode-being disposed so as to contact and
not to contact with said conductive electrode by a move of
said mobile element, and

detecting means for'-detecting, contact and non-contact

..between said conductive electrode and said detecting

. electrode, the position of said mobile element being detected

by said detecting means.:

2. The position detecting apparatus of claim 1, further
comprising: '
a guide shaft fot guiding the move of said mobile
element, .
wherein said conductive electrode is disposed on a first

surface of a surfaces of said guide shaft.

3. The position detecting apparatus of claim 1, further

comprising:
This Sheet Has Been Rep
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a guide shaft for guiding ‘the move of said mobile
element,

wherein said.conductive electrode is disposed on a first
surface of the surfaces of said guide shaft, and.

sa_id detecting electrode is disposed so as to contact
electrically with said conductive electrode from a Qirection
crossing with a moving direction of the detecting electrode
when said mobile element is positioned at a predeternii‘ned

moving position on said running path.

4. The posit;ton detecting apparatus of claim 1,

wherein said detecting _electrc;de has a first detecting
electrode and a second detecting electrode, and

said detecting means  has first detecting means for
detecting electric cox_xduction- between said first detecting
electrode and said conductive electrode, and second
detecting means for detecting electric conduction between

said second detecting electrode and said conductive

- electrode.

5. The position detecting apparatus of claim 1, further
comprising' |

a guide shaft for gu:.ding the move of the mobile element,

wherein said conductive electrode is disposed on a first

surface of the surfaces of said guide shaft,

—

——

This Sheet Has Been
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said mobile elétﬁent -.ha's a thrbngh'-hole;

 said guide shaft .penei_:ratés | through said through-holé.

~ said coﬁductive electrode may be movable in said
1  through-hole, and - |
5§ said detecting electrode is disposed on said mob:l.ie

element So as to may contact with said conductive electrode

position in the said through-hole. -

6. The position detecting apparatus of cJ.ahn 5,
10 wherein said detecting electrode has a first detectihg
electrode and a second detecting electrode,
said detecting means has first detecting means ‘for
_d_etect_:_ing electric conduction _betwéén ‘said first 'dei:ectin'g
e,_lect.z_'ode ~'and’ said = conductive electrode, and second
15. detect;ng means for detecting electric conduction befween :
said second detecting electrode and said condﬁc’tive
electrode, . .
said first detecting electrode may contact with ‘said
conductive electrode from a first direction ori:hdgéxial to
20 said moving direction of said mobilile element, and |
said second electrode may contact with said conductive

electrode from the opposite direction of said first direction.:

7. Thé position detecting apparatus of ‘claim 3, further

25 comprising:
is Sheet Has Been Replaced
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" a drive shaft forgmovihg said_mobile element,

wherein said mobille element moves along said guide shaft

while being d:iven by a driving force of said drive shaft.

8. The position detecting apparatus of claim 1, further

comprising:

an electrode hqlder diséosed. parallel to said running
path,

wherein said conductive electrode is disposed on a first
surface of the surfaces of said electrode holder, and

sald detecting electrode may contact with said conductive
electrode when said mobile element is moved to a

predetermined moving position.

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.

10. The position detecting apparatus of claim 8,

wherein said electrode holder has a drive shaft for
transmitting rotary motion, and

sald conductive electrode is disposed on the surface of
sald drive shaft.  >~________________f

This Sheet Has Been Rep
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.11..'The'posiﬁioﬁ deteéting apparatus of claim 1, further.‘
comprisings | | | |

a;drive shaft for moving said mobile elément, aﬁd.

a motion converting device disposed between said drive
shaft and said mobile element,

wherein said conductive electrode is disposed on the
surface of said drive shaft,

said motion  converting device has a function of.

converting a rotary motion from said drive shaff' into a

motion for moving reversibly said mobile element along said

running path, : ' -

said detecting electrode is disposed in said motion

'convgrting device, and .

saild detecting electrode may contact with said conductive

.electrode when said mobile element is moved tb a

predetermined-moving position.

12. The position detecting apparatus of claim 11,

wherein said _detecting electrode has a plurality of
detecting elegtrodes, and _ | _ - |

said plurality of detecting electrodes ﬁay contact with

said conductive eleétrode.

13. The position detecting apparatus of claim 1, further

comprising:
This Sheet Has Been R laced
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a dri&e-transmissiﬁ# shaft.for-mofihg said'mobile_element,
and '

an elastic member disposed between said mobile element
and drive shaft, |

wherein said conductive electrode is disposed on the
surface of said drive shaft, |

sald detecting electrode_is disposed between said elastic
member and said drive shaft, and

said detecting electrode may contact with the surface of
said drive shaft and said conductive electrode while being

pressed by the pressing force of said elastic member.

14. The position detecting apparatus of claim 13,

wherein said detecting electrode has a plurality of
detecting eiectrodes, and

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 plaim 1, further
comprising: |

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

a drive shaft for moving said mobile.element; and

a lubricant disposed on the surface of said guide shaft,

—
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wherein said conductive electrode  is disposed on the

surface of said drive- shaft.

16. The position detecting apparatus of claim 1,
wherein said mobile élement has a pidkup device used in a
disk apparatus for performing at least one of recording and

reproduction of information.

17. A disk apparatus for recording and réproducing
information comprising:

a turntable for mounting a disk for recording information

.thereoh, and

a position detecting apparatus for detecting a relative

. positions of a mobile element and said disk mounted on said

turntable,
‘wherein said position detecting apparatus comprises:

-sald mobile element moving reversibly along a

- predetermined running path,

a conductive electrode disposed along said running path,

a detecting electrode 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

between said conductive -electrode and said detecting
_.__ﬁ-————~——~———‘
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electrode, a position. of said mobile element b_e'ing" detected

by said detecting means.

is. The disk apparatus of claim 17,

wherein sajid position detecting. apparatus: further
comprises:

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

said conductive electrode is disposed on the surface of

sald 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
element, |

wherein said conductive electrode is disposed on the
surface of said guide shaft, and

said detecting electrode 1is disposed so as to contact
électrically ﬁith said conductiv‘e electrode from ' the

direction crossing with the moving direction of the detecting

electrode.

20. The disk abparatus of claim 17,

wherein said position detecting apparétus further

comprises:

—_—
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-a guide-shaft'for'guiding the move of said mopiie element,

and .
a drive shaft for mo#ing said mobile element,
wherein said conductive electrode is diéposéd on the

surface of said guide shaft.

21. The disk apparatus of claim 17,

wherein said position detecting apparatus further

~comprises:

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

wherein said conductive electrode is disposed on a first

surface of the surfaces of said guide shaff,

said-mbbile element has a through-hole,

‘said guide shaft is penetrating into said through-hoie,

said conductive electrode is movable in said through-hole,
and | ;

said 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,
_ ) DR
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a dri#e shﬁft for mov:l.ng said mobile element,

wherein said conductive electrode 1is disposed on the

surface of said drive shaft.

23. The disk apparatus of claim 17,

wherein said position detecting apparatus further

comprises:

a guide shaft for moving said mobile element, -

wherein said conductive electrode is disposed on the
surface of said drive shaft,

said detecting electrode is disposed between said moblle

element and said d;‘ive shaft, and

said cietecting electrode may contact with the surface of

said drive shaft and said conductive electrode.

24. The disk apparatus of claim 17,

wherein said position detecting apparatus further

comprises:
a drive shaft for moving said mobile element, and

an elastic member disposed between said mobile element

and drive shaft,

wherein said conductive electrode is disposed on the

surface of said drive shaft,

said detecting electrode is disposed between saild elastic

member and said drive shaft, and
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said detecting electrode may contact with the -surface of
said drive shaft and said conductive electrode while being

pressed by the pressing force of said elastic -member.

25. A moving position detecting appar’atus of mobile -
element, compris:l.ng:

a mobile element moving reversibly along a predetermined
running path,

an electrode holder disposed along said running path,

a conductive electrode disposed partially at a specified

- 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
of said mobile element, and -

detecting means for - detecting-'pree'ence "and absence of
electric connection between said conductive electrode and :
sald detecting electrode when said mobile - element is
positioned at a predetermined- moving position on said running

path.

26. The moving position detecting apparatus of--mobile
element of claim 25, : T
wherein said electrodé holder includes a mobile element
guide shaft disposed along said running path so that said
—_—
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mobile element may slide and move,'end-_
said cenductive 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, _

sald plurality of detecting electrodes are disposed on
said mobile element, and

said detecting means detects contact of each detecting

electrode of said plurality of detecting electrodes with said

conductive electrode.

28. The moving position detecting apparatus of mobile
‘element of claim 25,

wherein said mobile element has a through-hole,

s.aid- mobile element guide shaft is _dispos'ed by
penetrating through said through-hole, and

each one of said plurality of detecting electrodes maj
contact with the surfaee of said mobile element guide shaft
in said through-hole.

29, The moving position detecting apparatus of mobile
element of claim 25,
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wherein said electrode holder is disposed parallel alorg

said runniﬁg path.

30. The moving position detecting apparatus of mobile
element of claim 25

wherein said electrode holder is disposed parallel'along
said running ﬁath,

said electrode holder further has a drive shaft for

‘transmitting rotary motion from the motor, and |

said conductive electrode is'disposed on the surface of

said drive shaft.

31. The moving position detecting apperatus of mobile
element of claim 30,

‘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 elemeht

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

said detecting means detects when said detecting’
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electrode contacts with said conductive electrode.

32. The mov:l.ng' position deteci::l.ng apparatus of mobile
element of claim 31, further comprising: ' -

a spring disposed between said drive shaft and mobile
element, |

wherein said moi:ion .converting device is pressed to said
drive shaft and mobile element by a spring force, and .

said plurality of dQetecting elect:pdes are disposed in
said motion converting device so. ._as to céntact with the

surface of said electrode holder
_ _ -
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