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HEAD FEEDI NG MECHANI SM AND OPTI CAL PI CK- UP FEEDI NG MECHANI SM BA&RGQQUND-GF

.-THE I NVENTI ON The present invention relates to a head feedin chani sm
and an optical pick-up feeding mechanism nore particularly to @La
f eedi ng nechani sm and an optical pick-up feeding nmechanismthat use a feed
screw. There is provided a feeding nmechanismin which a feed screw is used
for feeding an optical pick-up as a head for recordi ng and/ or readi ng
information signals on/froman optical disk as a disk-Iike recording
medi um Figure 1 shows an exanpl e of such a feeding nechanism A .feed
screw a conprises a thread pdfiAp EERRENGc ”F?'ﬁﬁé&xtsg‘ one end of the thread

part b, and a receivin%bpart d that _are_inte raH%i forned. The feed screw a
is rotatably supportéﬁ' yoF%C%arPﬁ&§'H%pg%§d) G h MEQGHANISY (i stance

t herebetween in the axial direction of the feed screw. In the feed screw a,
one end of the thread part b provided with the gear ¢ and the receiving

e e ch net T amar”c ner ST S i MRS (he (hvead part
- The present invention relates to a head feeding
mechanism and an optical pick-up feeding mechanism, more
particularly to a head feeding mechanism and an éptical
pick-up feeding mechanism thét use a feed screw.

There is provided a feeding mechanism in which a feed
screw is used for feeding an optical pick—up as alhead'for
recording and/or reading information signals on/from an
optical disk as a disk-like recording médium. Figure 1
shows an example of such a feeding mechanism. |

A feed screw a comprises a thread part b, a gear c
linked to one end of the thread part b, and a receiving part
d that are integrally formed. The feed screw a is rotatably
supported by two bearings disposed with a cértain distance
therebetween in the axial direction of the feed screw.

In the feed screw a, one end of the thread part b
provided with the gear ¢ and the receiving part 4 is
supported by a bearing e andrthe other end of the thread
part b, at'which neither gear ¢ nor receiving part 4 is
formed, is supported by an unillustrated thrust bearing.
The gear c¢ is linked to a motor wvia an unillustrated

intermediate gear. The receiving part d is put in contact



formed, is supported by an unillustrated thrust bearing. The gear c is

. linked to a-mptor via an unillustrated internedi ate gear. The receiving
part d is put in contact 2 elastically with an elastic body f. Thus, the
feed screw a is pressed by a force F2 shown in Fig. 1 in the axial
direction. One side of the bearing e is opened so as to nount the feed
screw a. On the opening side of the bearing e is attached with a hol di ng
menber g used to prevent the feed screw a fromfalling. Consequently, the
feed screw a is engaged with an unillustrafed feed nut provided in the base
of an opticealapkekadpy watbhan lasdpd dxddyifck- his mwedded tderewds al
direction of the optical disk due to the rotation of the feed screw a
driven by almptwressedt by feediorFaebRaslsWzshénn ¥ Fi . 0 Ehearaficek

[err]x1 and [ererz necessary for allowing the free rotation of the
direction.

One side of the bearing e is opened so as to mount the
feed screw a. On the opening side of the bearing e is
attached with a holding member g used to prevent the feed
screw a from falling.

Consequently, the feed screw a is engaged with an
uﬁillustrated feed nut provided in the base of an optical
pick-up, so that the optical pick-up is m@ved in the radial
direction of the optical disk due to the rotation of the
feed screw a driven.by a motor.

In the feeding mechanism shown in Fig. 1, élearénces
Ax1 and Ax2 necessary for allowing the free rotation of the
feed screw a are provided between the feed screw a and the
bearlng e.

These clearances Axl and Ax2 cause the feed screw a to
generate an excessive play in the C direction shown in Fig.
1 when the feed screw a rotates. This further causes
collision between the feed screw a and the bearing e, which
results in generation of vibration in the feeding mechanism.
This generated vibration, when transmitted to the optical
pick-up, disables the optional pick-up to read signals
recorded on the optical disk. When the vibration is large,

track-jumps will occur, causing sound skipping.



feed screw a are provided between the feed screw a and the bearing e. These
. clearances [err]x1 and [err]x2 cause the feed screw a to generate an
excessive play in the Cdirection shown in Fig. 1 when the feed screw a
rotates. This further causes collision between the feed screw a and the
bearing e, which results in generation of vibration in the feeding
mechani sm This generated vibration, when transmtted to the optical

pi ck-up, disables the optional pick-up to read signals recorded on the
optical disk. Wien the vibration is large, track-junps will occur, causing
sound ski ppi ng. In ®rdewrtersebvgoswehstbh theubleshl eés neaswasway neg be
taken to determ ne the dinensions of the feed screw a and the bearing e for
m ni mi zi ng th&en dar drerpine] sheasd Mensions ghi Shaeiegle sH@everand

ari ses other praoblens; dinensions of_ those ?g%ts nmust be managed nore

strictly andber iRe3HY 08s f@Fe R IREZ+BIatthn T1RHEARGES t AX LT S8 RX 28w a

and the This measure, however, arises other problems; dimensions of-
those parts must be managed more strictly and friction loss
due to the rotation (load) of the feed screw a and the
bearing e is increased.

Especially, in the case that the bearing e and the
holding member g provided on the opening side of the bearing
e are formed with different members as déscribed above, it
is very difficult to minimize the clearances Axl and Ax2
because of the influence of the summation of the dimensional
tolerancés of those members.

SmY OF THE INVENTION

It is therefore an object of the present invention to
provide a head feeding mechanism which solwves the above-
mentioned.problems.

It is another object of the present invention to
provide an optical pick—up feeding mechanism which solvés
the above-mentioned problems.

According to the present invention, there is provided a
head feeding mechanism including a head mechanism, a feed
screw, a rotation driving mechanism, a base, and a forcing
mechanism. The feed screw is engaged with the head

mechanism and is rotated to feed the head mechanism. The



bearing e is increased. Especially, in the case that the bearing e and the
hol di ng nenber g provided on the opening side of the bearing e are forned
with different nenbers as described above, it is very difficult to mnimze
the clearances [err]x1l and [err]x2 because of the influence of the
summati on of the dinensional tolerances of those nmenbers. SUMVARY COF THE

I NVENTION It is therefore an object of the present invention to provide a
head feedi ng nechani sm whi ch sol ves the abgve- nentioned problens. It is
anot her object of the present invention to provide.an optical pick-up

f eedi ng nmecklariaghomhidel Wil areahian giovar ees | dredf pedbserew PecoeErbg:-to

t he present invention, there is provided a head feeding mechani smincl udi ng
a head nechf2ri $ke Bapgedss@ra@ndsdr st rONaGLrR Ag1NaBHanPShpr4SBaseTh8nd a

forcing nechani sm The feed screw i s, engaged with the head. nechani sm
and is rota9%§qc%?%%&??ﬁeahQé&erﬁuﬁﬁ%ﬁﬁngghgsed for the feed Screw.

At least one of the pair of bearings is a thrust bearing.
The forcing mechanism is provided on the base and butts
against one end of the feed screw. The forcing mechanism
applies a force working on the feed screw both in the thrust
direction and in the direction orthogonal to the thrust
direction.

According to the present invention,.there is provided
an optical pick-up feeding mechanism including a pick-up
base, a guide mechanism, a feed screw, a rotation driving
mechanism, a base, and a forcing mechanism. The pick-up
base includes an optical pick-up. The guide mechanism
guides the pick-up base. The feed screw is engaged with the
pick-up base and is rotated to feed the pick-up base along
the guide mechanism. The rotation driving mechanism drives
the feed screw to rotate. On the base is arranged the guide
mechanism and the rotation driving mechanism. The base
includes a pair of bearings used for the feed screw. At
least one of the pair of bearings is a thrust bearing. The
forcing mechanism is provided on the base and butts against
one end.of the feed screw. The forcing mechanism applies a
force working on the feed screw both in the thrust direction °*

and in the direction making a specified angle between the



4 rotation driving nechanismdrives the feed screwto rotate. On the base

. 1s arranged the rotation driving nmechanism The base includes a pair of
beari ngs used for the feed screw. At |east one of the pair of bearings is a
thrust bearing. The forcing nechanismis provided on the base and butts
agai nst one end of the feed screw. The forcing nechani smapplies a force
wor king on the feed screw both in the thrust direction and in the direction
orthogonal to the thrust direction. Accordipg to the present invention,
there is provided an optical pick-up feeding nmechani smincluding a pick-up
base, a gui dehFeehadisaftionesd Shpswcorpeaeatisor fidtihg feraecHanienRlied
base, and a forcing nmechanism _ The pick-up base, i nc|ludes an opti.cal

pi ck-up.  TH® ﬁﬂFgeOHEEP&nifserﬁdglﬁctE@"tkh%tlbi tR- bpebaSEustheiress oty @pd s
engaged with,the pick-up base and.,is rotated to feed the pick-up base al ong
the gui de ne%ﬂaﬁ?gn1f?ﬂgtro?ﬁﬁioalaﬁQE%ﬁFné%5§ﬂ?gﬂP i v&S t hBS &G T ew

to rotate. qﬁi%@@t? se I s arranged the guide nechanismand the rotation
driving nmechanr sm The base

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an expanded sectional view of a feeding
mechanism as a premise of the present invention.

Fig. 2 is a top view of an optical pick-up of the first
embodiment according to the present invention.

Fig. 3 is an expanded top view of thé major part of the
optical pick-up feeding mechanism in the first embodiment.

Fig. 4 is an expanded perspective view of a holding
member used for the opticai pick-up feeding mechanism in the
first embodiment.

Fig. 5 is a cross sectional Qiew.illustrating how a
feed screw is pressed against the inner surface of the
bearing.

Fig. 6 is a cross sectional view taken along the v-v
line shown in Fig. 5.

Fig. 7 is a perspective view of the major part of the
optical pick-up feeding mechanism in the first embodiment.

Fig. 8 is a cross sectionai view of a modification of
the bearing.

DESCRIPTION OF THE PREFERRED EMBODIMENTS



i ncludes a pair of bearings used for the feed screw. At |east one of the
- pair of bearings is a thrust bearing. The forcing nmechanismis provided on
t he base and butts against one end of the feed screw. The forcing nmechani sm
applies a force working on the feed screw both in the thrust direction and
In the direction nmaking a specified angle between the 5 thrust direction
so that conponents of the force is applied to work on the feed screw both
in the thrust direction and in at |east ong direction orthogonal to the
thrust direction. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an expanded
sectional view O‘Feée‘ﬁ’é@mfngth%clh%@#sﬁ?%@l%g presham g ‘f%ettﬁr%s‘éﬁ‘fen ion

i nventi on. s atqp view of an, optjcal |ck up of th i rst
enmbodi ment ‘&hg%r]a?néeﬁé’rtl rigs it af#ve‘ﬁ’tﬁ"}&n ﬁaﬁeng ?‘&

e £0afrhex fht@E e Dp
view of the_ma or gart of thﬁ olgbg R'C feedin gnrrechanlsml t e
first enbod@ﬁ% In eac odiment e pres invention to

described below, the feeding mechanism is explained by means
of an example which is taken as an optical pick-up feeding
mechanism used for an optical disk reproducing apparatus
that uses a read-only type optical disk (hereinafter
referred to as an optical disk simply) such as a so-called
;ompact disk as a recording medium.
As shown in Fig. 2, the opticall pick-up feeding
- mechanism according to the first embodiment of the present
invention includes a base 1 made of synthetic resin. At the
base 1 are formed an opening 2, and a fixing opening 3. The
ppening 2 is rectangularly formed in the radial direction of
the optical disk D, and a later described optical pick-up
moves in the opening 2 in the radial direction of the
optical disk D. The fixing opening 3 is formed almost in a
circle, and an unillustrated spindle motor is fixed through
the fixing opening 3. At the tip of the rotary shaft of the
spindle motor fixed to the base 1 through the opening 3 is
attached a disk table 24 on which an optical disk is loaded.
The optical disk D loaded on the disk table 24 is rotated
at, for example, a constant linear speed. The opening 2 is

formed largely enough to allow at least the whole surface of



4f";;§. 4 is an expanded perspective view of a holding nenber used for the
optical pick-up feeding nechanismin the first enbodinent. Fig. 5is a
cross sectional viewillustrating how a feed screw is pressed agai nst the
i nner surface of the bearing. Fig. 6 is a cross sectional view taken al ong
the V-V Iline showmm in Fig. 5. Fig. 7 is a perspective view of the major
part of the optical pick-up feeding nmechanismin the first enbodi nent. Fig.
8 is a cross sectional view of a nDdlflcatnon of the bearing. DESCRI PTI ON
OF THE PREFERRED, ENBODINENI? der, the head feeding nechani sm of
this invent FB% W—?Pa%erﬁ%g’é ?‘Beﬂr‘? gt%\ $ WEHRLI N rtcbg‘?%es%ﬁqrh

bel ow, the PécllRg AERhATFSrT TR baR A ot A s e

The optical pick-up 20 comprises an objective lens 21,
an unillustrated actuator for driving the objective lens 21
both in the focusing direction and in the tracking
direction, an.unillustrated semiconductor laser used as a
light source, an unillustrated photosensor, an unillustrated
optical system, and a feeding base 20a on which the
actuator, the semiconductor laser, the photosensor, and the
optical system are arranged. The objéctive lens 21 is
arranged on the feeding base 20a so that it is moved on a
locus matching with a straight line passing the diameter of
the optical disk when the optical pick-up 20 is fed in the
radial direction of the optical disk D by a feeding
mechanism formed with a feed motor 8, a driving gear 8a and
an intermediate gear 9 that drives a feed screw 10 to rotate
via a geaf 12 provided at one end of the feed screw 10! The
feeding base 20a is also provided with a nut 22 engaged with
the feed screw 10 and an engagexr 23 to be engaged with the
guide to be described later. The engager 23 is.arranged
between a pair of projections 20b and 20b, each of which has
a through hole for inserting the feed screw 10.

The base 1 is provided with a pair of bearings 4 and 5
for supporting the feed screw 10 on one side and is also

provided with a guide 6 on the other side, with the optical



— of an exanple which is taken as an optical pick-up feeding nechani sm used

. for an optical disk reproducing apparatus that uses a read-only type
optical disk (hereinafter referred to as an optical disk sinply) such as a
so-cal l ed conpact disk as a recording nedium As shown in Fig. 2, the
optical pick-up feeding nmechani smaccording to the first enbodi nent of the
‘present invention includes a base 1 made of synthetic resin. At the base 1
are formed an opening 2, and a fixing opeging 3. The opening 2 is

| ater deserPREEY ”Ed%éal“a%?%# 55 riheEePrevag %1&%.“}%3"“ RS A e e

di di sk The f f d

8l H °§n3f>sat95n‘s’f’f {fof i 5 <§§ i Zpﬁ%ié'?fg %efl%% tgirium) The ?f%%%”ﬁ%d' th
i i

bgse 1gthro§%’h }Fﬁegogaemcnég |sé%%%/%1§ﬂgg Qé EE t‘ggrﬁ n é‘?f\%n lhé febe

opti cal di sgggrﬁogggﬁsd thilEedBl LEdLyh BB hgABREnER EthQ{ré keLad) E?gée' S
npl e, a constant |1 near spee he openi ng or med
|arge|Y_en0HBhaE8 2hkowadk bashe! papeokargdebac@ootnat the opening is
formed approximately in a U shape with the upper half
becoming a curved surface 4a as shown in Fig. 6. The other
bearing S5 is formed as a thrust bearing opened toward the
inside of the opening 2. The engager 23 of the feeding base
20a is engaged with the guide 6. '

In Fig. 3, there is shown a fixture 7 formed so as to
be protruded from the base 1. As shown in Figs. 2 and 3 the
fixture 7-includes the feed motor 8 forming the feeding
mechanism for rotating the feed screw, the driving gear 8a,
and the intermediate Qear 9. The feed motor 8 is arranged
at the fixture 7 so that its rotary shaft becomes almost in
parallel éo the feed screw 10f The driving gear 8a is fixed
to the rotary shafﬁ of the feed motor 8 and the driving gear
8a is engaged with the intermediate gear 9. The
intermediate gear 9 is fixed to the fixture 7 so that the
rotary shaft of the gear 9 can be rotated freely.

As shown in Fig. 2, the base 1 is provided with a
plurality of projections la and 1lb protruded outside from
the base 1. The.base 1 is fixed to an unillustrated chassis

of a reproducing apparatus with those projections la and 1lb



7 the signal recorded area of the optical disk Dto be scanned by the |ater
descri bed optical pick-up. The optical pick-up 20 conprises an objective

|l ens 21, an unillustrated actuator for driving the objective Iens 21 both
in the focusing direction and in the tracking direction, an unillustrated
sem conductor | aser used as a |ight source, an unillustrated photosensor,
an unillustrated optical system and a feeding base 20a on which the
actuator, the sem conductor |aser, the photgsensor, and the optical system
are arranged.  The objective lens 21 is arranged on the feeding base 20a
so that .it Niamspewens.a ibcreawhredi ngIni Fida Jtr &M WMNPTRERFHYCRBe

di aneter of the optical disk when the optical pick-up.20 is fed in the

radi al di r e@ECorSkAWR hdugptic heli sRapehfor 1EiRli AGaHREHanRYh fAF eI Wt h a
f eed notor a driangtgear 8a and an_.internediate gear 9 that drives a

feed screw T8EE PELAEEIPRSa258aF OB, 8% 1R RSBk end of the feed screw
10. The feeding Base,20 1 ¥ Ol teld BedelUh 0248198889 "thcaa
part 13 occupying almost the whole portion of the feed screw
10, and, in addition to the gear part 12, a protrusion 11 is
provided on its one end. The thread part 13 is integrally
formed with the protrusion.ll. The gear 12 1is laFer_
attached to the feed screw by fitting. The protrusion 11 is
protruded from the thread part 13 of thé feed screw 10 as
shown in Figs. 2 and 3, and its tip 1lla (Fig. 3) is formed
like a semisphere. The tip 1la of the protrusion 11 butts
against.a forcing part to be described later. The feed
screw 10 is supported by the bearing 4 at its one end at
which the gear 12 is provided and by the bearing 5 as the
thrust bearing at the other end on the side opposite to the
guide 6 of the base 1 across the opening 2 in which the
optical pick-up 20 is arranged between the feed screw 10 and
the guide 6. The feed écrew 10 is inserted into through
holes of a pair of the projections 20b and 20b of the
feeding base 20a with its thread part 13 being engaged with
the nut 22 of the feeding base 20a. The gear 12 of the feed
screw 10 is engaged with the intermediate 9. Consequently,
the rotating.force of the feed motor 8 is transmitted to the

feed screw 10 wvia both the driving gear 8a and the



the feed screw 10 and an engager 23 to be engaged with the guide to be

. described later. The engager 23 is arranged between a pair of projections
20b and 20b, each of which has a through hole for inserting the feed screw
10. The base 1 is provided with a pair of bearings 4 and 5 for supporting
the feed screw 10 on one side and is also provided wth a guide 6 on the
other side, with the optical 8 pick-up 20 arranged therebetween in the

opening 2. The bearing 4 of one.of the pag of bearings 4 and 5 is forned
to have a cross sectional shape with an opehing for supporting the feed
screw 10 beilffospeeribate lgpar f Pesospase toowaptathe tha kfepdt s yripel 0.
surface, so that the opening is forned approxinateI%Fin a U shape with the
upper hal f ECGf e EBPdedcaem dde U @893EBANWILY Olitcjlhe gy ; o@fﬁeﬁ:]le
bearing 5 is farned as _ a thrust bearing gpened toward the inside of the
openi ng 2. ﬂ?&%%a@é@kﬂ%fzq'hé%éﬁ%%QfZ@q Fesdly Sge@WnilOh censegui de
6.

the optical pick-up 20 to be moved in the radial direction
of the optical disk D along the guide 6. As a result, the
light beam irradiating on the optical disk D through the
objective lens 21 scans the optical disk D to read the data
recorded on the optical disk D.

As shown in Figs. 2 and 3, a holding member 14 is
attached to the base 1 so as to cover oné side of the feed
motor 8 that rotates the feed screw 10, the driving gear 8a,
and the intermediate gear 9. The holding member 14, as
‘shown in Fig. 4, includes an engaging part 14b, a through
hole l4c for inserting a screw, and a forcing part 15 that
are made of resin and integrally formed with a plate 1l4a S0
as to have a size enough to éover one side of the feed motor
8, the driving gear 8a, and the intermediate gear 9. The
engaging part 1l4b is formed so as to be-protruded from the
plate l4a with a catch 144 at its tip for engaging with an
unillustrated engaging hole formed on the base 1. -With the
catch 144 being engaged with the engaging hole of the base
l, a screw is inserted through the through hole l4c and the
screw is engaged with an unillustrated screw hole of the

base 1 so that the holding member 14 is fixed to the base 1



In Fig. 3, there is shown a fixture 7 formed so as to be protruded fromthe
base 1. As shown in Figs. 2 and 3 the fixture 7 includes the feed notor 8
form ng the feeding mechanismfor rotating the feed screw, the driving gear
8a, and the internediate gear 9. The feed notor 8 is arranged at the

fixture 7 so that its rotary shaft becones alnost in parallel to the feed
screw 10. The driving gear 8a is fixed to the rotary shaft of the feed

notor 8 and the driving gear 8a is engaged wth the internediate gear

9. The internediate gear 9 is fixed_to the fixture 7 so that the rotary
shaft of th&°g&&r 'i?c%ﬂgﬁ‘é POt r LI ?fheA?esﬁ%vﬂﬁo??lngg the (i HHRe 1

Is provided with.a plurality.o ro'ectiohs | &, and | b prot;uded out si de
fromthe baggaf.87heaﬂgsgh? f%é?f§%%l?%ea “Uni1lustrated chassis of a

equired. Tn B gnoy Sholle Nl PEFPL2, AR 81 ek Wiy et heTL RN,
the draw ngonbyhAGidiiYy member 14 butts against the tip 1la of the
protrusion 11 of the feed screw 10 with the holding member
14 being fixed to the base 1. The forcing part 15 is formed
to become approximately a U shape by a base part 16 and a
butting part 17 with a bent elastic displacement part 18
therebetween. At the base part 16 is formed a projection 19
protruded toward the inside of the forcing part 15. The
projection 19 butts against the butting part 17 when the
butting part 17 butts against the tip lla of the protrusion
11 of the feed screw 10, so that the traveling distance'éf
the butting part 17 in the axial direction of the feed screw
10 is limited and a force is applied to the feed screw 10 as
shown in Fig. 5. As shown in Figs. 3 and 5, the projection
19 is forﬁed in a staircase protruded toward the inside of
the forcing part 15 with an upper part 19a and a lower part
19b which is protruded more than the upper part 19%9a. With
the tip l1lla of the feed screw 10 being formed like a
semisphere as deécribed above, the butting part'17 comes
almost in point contact with the tip lla of the feed screw
10. Thus, with.the butting part 17 butting against the tip

1la, the friction loss due to the rotation of the feed screw

10 in minimized.



three projections are formed on the base 1. As shown in Fig. 2, the feed
screw 10 includes a thread part 13 occupying al nost the whol e portion of
the feed screw 10, and, in addition to the gear part 12, a protrusion 11 is
provided on its one end. The thread part 13 is integrally formed with the
protrusion 11. The gear 12 is later attached to the feed screw by
fitting. The protrusion 11 is protruded fromthe thread part 13 of the feed
screw 10 as shown in Figs. 2 and 3, and itgptip 1la (Fig. 3) is forned |like
a sem sphere. The tip 1la of the protrusion 11 butts against a forcing part
to be described |B¢eeundefheekpddnstrion Wil beppadecdiblh rkéebeaceng ™ at
its one end at which the gear 12 is provided and by the bearing 5 as the

t hrust bear i5¥g at5S tfer otherferee o the aprikleppusithe thpaheqnawdd 06 wifent he
base 1 across the opening 2 in which the optical pick-up 20 is arranged

bet ween t he thediekding merber the 18 fxed tanehe daare ck apdd-hes Quiddmced

I nto through hol es_of a gair of .the projections 20b gnd 20b of .the feeding
base 20a w t#A¥%Es1{hPEablBafPrE3ngePAg tetgafiF bR AFRE i S igr 1lse of

}‘ﬁtegir Prgd:ogfgtéga%%gé&%%%lﬁ é)g énae Lo Ssccrre%wljcq is engaged with the
As described above, wheh the holding Member 14 is
attached to the base 1 by allowing the catch 144 of the
engaging part 14b to be engaged in the engaging hole of the
base 1 and by tightening screws inserted through the through
holes 1l4c to secure the holding member 14‘to the base 1, the
butting part 17 of the forcing part 15 butts against the tip
1lla of the feed screw 10. The butting part 17_is pressed by
the protrﬁsion 11 of the fees screw 10 in the thrust
direction, that is, in the axial direction of the feed screw
10, so that the butting part 17 butts against the projection
19. At this time, the face of the butting part 17, wpich
butts against the feed screw 10, turns upward of Fig. 5 as-
shown in Fig. 5 as the butting part 17 is pushed against the
upper side 19a and the lower side 19b of the projection 19
formed in a staircase. Consequently, an upward force Fl is
applied to the feed screw 10. The force Fl apblied to the
feed screw 10 is, as shown in Fig. 5, decomposed into a
component Fx in the axial direction of the feed screw and a
component Fy in the direction orthogonal to the component

Fx, that is, in the direction orthogonal to the axial



the rotating force of the feed notor 8 is transmtted to the feed screw 10
via both the driving gear 8a and the 10 internediate gear 9 so as to
rotate the feed screw 10. Since the feed screw 10 is engaged with the nut
22 of the optical pick-up 20, the rotation of the feed screw 10 causes the
optical pick-up 20 to be noved in the radial direction of the optical disk
D along the guide 6. As a result, the light beamirradiating on the optical
di sk D through the objective |l ens 21 scans;jhe optical disk Dto read the
data recorded on the optical disk D. As shown in Figs. 2 and 3, a hol ding
menber 14 i diaetadiead oifo thiee fleesk serey dd) + 0 Adbverresielsi de Preqevd ek
motor 8 that rotates the feed screw 10, the driving gear 8a, and the

i nt er nedi at engshe geedTﬁ§nﬁﬂ(ﬁQu}QHﬁﬁﬁNdEﬂﬁc%&P%rékﬁw¢rW¥#@.aqna¥ﬁ%Wuﬂes
an engagi ng part 14b, a through hole 14c for inserting_a screw, and, a

forcing par P15 i@t ardnfafe 6° d¥th iR FREEGSSFRY ik RitF&# 1393 pPhte

l4a so .
the inner surface of the bearing 4. The feed screw 10,

while being butted against inner surface of the bearing 4,
is rotated by the rotating force of the feed motor 8. At
this time, the feed screw 10 is prevented from an excessive
play to occur in the directions shown with arrowslA and B in
Figs. 5 and 6. The feed screw 10 is also prevented from an
excessive play to occur in the axial diréction of the feed
screw 10, since the butting part 17 presses the feed screw
10 with the above-mentioned component Fx in the axial
‘direction. Since ‘the féed screw 10 is rotated with thé
butting part 17 butting against"the tip lla and with the
feed screw 10 butting against the bearing 4 as shown in Fig.
5, the force Fl generated when the butting part 17 butts
against tﬁe tip 1la of the feed screw 10 is determined so as
to cause the smallest possible friction loss, which is
generated when the butting part 17 butts against the tip 1lé
and when the feea screw 10 butts against the bearing 4, yvet
so0 as not to cause an excessive play of the feed screw 10.
In other words, a force of the elastic displacement part 16
is determined so as to cause the smallest possible friction
loss generated when the butting part 17 butts against the

tip lla and when the feed screw 10 butts against the bearing



as to have a size enough to cover one side of the feed notor 8, the driving
: gear 8a, and the internediate gear 9. The engaging part 14b is formed so
as to be protruded fromthe plate 14a with a catch 14d at its tip for
engaging Wi th an unillustrated engaging hole formed on the base 1. Wth the
catch 14d being engaged with the engaging hole of the base 1, a screwis
inserted through the through hole 14c and the screw is engaged wth an
unillustrated screw hole of the base 1 so flhat the hol ding nenber 14 is
fixed to the base 1 so as to cover one side of the feed notor 8, the
driving geaf:8&etandot RE iNRler kedicaus gear gxCAs ssivemplay Fpgs the abeeq,
the forcing part 15 fornmed on the holding member 14 butts against the tip
11a of the pFOEFusPon 11 of the feed screw 10 with the hol di ng menber 14

being fixed to the se 1. The forcing part 15 is fornmed to become
apprgxinately a %Wﬁﬁhﬁ?%@rﬁ'bé§% 5%?%nléihnﬁlﬁﬁnﬁtiﬁ&%x#?aﬁynﬂnﬁh BdSpent

elastic di splagRuPnl, RAlde 1B L NGLERE! 188 LAl otid RS R tadd 4 5o med a

proj ection :
shape with the curved surface 4a. Therefore, the thread
part 13 of the feed screw 10 butts against the top of the
curved surface 4a of the bearing.4 by the component Fy of
the force F1 working on the feed screw with the tip 1la of
the feed screw 10 butting against the butting part 17. 1In
this state, when the feed screw 10 ié rotated by the
rotating force from the feed motor 8, the rotation of the
feed screw 10 cén. prevent the exéessive play in the
directions shown with arrows A and B in Fig. 6, as well as
it can suppress the excessive play in the direction shown
with an arrow D in Fig. 6.

Subsequently, the optical pick-up feeding mechanism
according'to the second embodiment of the present invention
will be described with reference to Fig. 7; In this second
embodiment, only the direction of the force applied to the
feed screw by the forcing part differs from that of the
first embodiment and other items are same as described in
the first embodiment, so that detailed explanation for the
same items will be omitted here.

In the first embodiment described above, a force from °

the forcing part 15 works in two directions, in the axial



pfotruded toward the inside of the forcing part ‘15. The projection 19
. butts against the butting part 17 when the butting part 17 butts agai nst
the tip 1lla of the protrusion 11 of the feed screw 10, so that the
traveling distance of the butting part 17 in the axial direction of the
feed screw 10 is limted and a force is applied to the feed screw 10 as
showmn in Fig. 5. As shown in Figs. 3 and 5, the projection 19 is forned in
a staircase protruded toward the inside of Ythe forcing part 15 with an
upper part 19a and a |lower part 19b which is protruded nore than the_ upper
part 19a. WAiirqdelenp afia Wiet fegdefr@wwlo BBPngiPore 193eegtion
sem sphere as descri bed above, the_butting part 17 cones al nbst in point
contact wi t REHOCINRY 180 ofhehdxiedd LErERIPR . AT ISIHR R &t But Pt ngLPart
17 butting against the_ ti 153, the friction | gss Sye to the rotation of
the feed ScrewelosTFoRtnPRPEEIent 1 FOETEehuel hoe FEGTat BT 1 hB*Ride
Wi th refere@%%éé%ions, in the axial direction of the feed screw 10 and
in two directions each being orthogonal to the axial
direction.

As shown in Fig. 7, the forcing part 30 is inclined
three-dimensionally so that the force applied by the forcing
part 30 is decomposed into three components working in the x
axis direction, in the y axis direction, and in the z axis
direction, respectively. In other words, a forcing part 30
applies a force working in each of the z axis direction that
is the axial direction of the feed screw 10, the first-
direction orthogonal to the axial direction, for example,
the x axis direction and the second direction orthogonal
both to the axial direction and to the first direction, for

example, the y axis direction. For this purpose, the

forcing part 30 is inclined by an angle ¢ to the x axis and
by an angle Bto the y axis. For example, just like in the
first embodiment described above, when the holding member 14
is secured to the base 1 by allowing the catch 14d of the
engaging part 1l4b to be engaged in the engaging hole of the
base 1 and by tightening screws inserted through the through
holes 1l4c, the forcing part 30 butts against the tip lla of

the feed screw 10. At this time, a force G is applied to



Fig. 5 for the force to be applied to the feed screw 10 when the hol di ng
menber 14 is fixed to the base 1 and the butting part 17 of the forcing
part 15 butts against the tip 1la of the protrusion 11 of the feed screw
10. As described above, when the hol ding nmenber 14 is attached to the base
1 by allowing the catch 14d of the engaging part 14b to be engaged in the
engagi ng hole of the base 1 and by tightening screws inserted through the
t hrough holes 14c to secure the holding nenper 14 to the base 1, the
butting part 17 of the forcing part 15 butts against the tip lla of the
feed screw the TMeedusckay pdtt1n7 the pliceedioy peapasirgsian £P ofhe he
fees screw 10 in the thrust direction, that is, in the axial direction of
the feed scPewfage <f t e HEr PRI iPRTparl BE beRP¥Nada 9t hé-projRRti on
19. At this tinme, the face of the butting part 17, which_butts Q%Sinst t he
feed screw FOXCEUPnEPUBWAPRLARAFEY. theakeeRofnr W P gis sAeSOMRRSFht 17 hY
part 17 is pushed agai nst the upper side 19a d the Lomer.sig 19b of. the
proj ecti on T97PG) § n2g SRAYRadB. Fithseduedtd yWORKIHSnaY E‘Fcea’lela]rs

ggp!sihg\c/imt ionhg%gc%g,%nz%rggvr%%egéf&ghﬁt%:or;e% 1F01, E&'Bplvgoe iJEr?g tihne ék?eeddffégg\ﬁélq s,

' orthogonal to this Gz, that is, the first direction

orthogonal to the axial direction of the feed screw 10, and

Gy working in the second direction orthogonal both to the

axial direction of the feed screw 10 and to the first

direction. ConSequently, the feed screﬁ 10 is prevented

from an excessive play to occur in the axial direction due

to the component Gz working in the axial direction, as well

as from an excessive play to occur in the first direction

orthogonal to the axial direction, for example, in the

directions shown with arrows A and B in Fig. 5, and from an

excessive play to occur-in_the second direction orthogonal

both to the axial direction and to the first direction, for

example, in the direction éhown with an arrow D in Fig. 6.

In the second embodiment, an excessive play can be prevented

by changing the inclination angle of the forcing part 30 to

increase the component of the force in the direction of such

- excessive play that is required to be prevented or
suppressed.

As described above, in each of the embodiments

according to the present invention, the feed screw for



conponent Fx in the axial direction of the feed screw and a conmponent Fy in
the direction orthogonal to the conmponent Fx, that is, in the direction

ort hogonal to the axial 13 direction of the feed screw 10. As a result,
a force works on the feed screw 10 in the direction shown with an arrow A
in Figs. 5 and 6, so that the feed screw 10 butts against the inner surface
of the bearing 4. The feed screw 10, while being butted agai nst inner
surface of the bearing 4, is rotated by theyrotating force of the feed
notor 8. At this tine, the feed screw 10 .is prevented fnonlan,excegsive
play to occliPefinghdhf RREIGHs BReWAYRI &R &Eﬁ%@%a&ndilsf%%wgs? 5CBRd 6.
The feed screw.10.is_al so preveg%gd froman excessive pl to qccur in the

a
axi al di recPPEAEE tIES¥ eBd A0 RF 18X ¥ PREES W Yt EXRGSFAVE PA P RssBE the

feed screw ‘@ th.the .above-nentjoned conponent é('.n t he | al d'iec i on.
Since. tho. B8 S SPERIGTS SBRGTEHSH PHOL NG BUR (P S Poe 1 PG % nei
the tip 11ad§@%\@éd]ﬁém%uppressed to allow data from the optical disk

to be read stably.

Of course, the present invention is not limited to the
above-mentioned embodiments. It can be changed within a
range in which the concept of the present invention is not
departed therefrom largely. For example, in the first
embodiment described above, the béaring 4 fofmed
approximately in a U shépe with its upper part becoming é
curved surface 4a may be formed so that its upper part
becomes flat as shown in Fig. 8. In this case, with the
butting paft 17 butting against the tip 1la, the feed screw
10 is pressed in the direction of arrow A in Fig. 8 due to a
component Fy, one of the decomposed components of the.fofce
Fl appliea to the feed screw 10, so that the feed screw 10
can be prevented from an excessive play to occur in each of
the directions shown with arrows A and B in Fig. 8 like in
the first embodiment described above. The excessive play to
occur in the direction orthogonal to the directions shown
with érrows A and B in Fig; 8 can be suppressed by adjusting
the clearance between the feed screw 10 and the inner

surface of the bearing 4.



feed screw 10 butting agai nst the bearing 4 as shown in Fig. 5 the force
. F1 generated when the butting part 17 butts against the tip 1la of the feed
screw 10 is determned so as to cause the snallest possible friction |oss,
which is generated when the butting part 17 butts against the tip 1la and
when the feed screw 10 butts against the bearing 4, yet so as not to cause
an excessive play of the feed screw 10. In other words, a force of the
el astic displacenent part 16 is determ ned g0 as to cause the snall est
possible friction | oss_generated when the butting part 17 butts against the
tip 1la and whenlPh&afBe@Lisihsyemposiimen taydasariiigd Rk g an aptical et
sSo as not to.cause an%§x$essive plh%},of the f edfscrew 10. Fyrthernpre, as
shown in Fi B Yhe 1S THRE 4PeShER Y S65¢fat FPEs @PpePPhadcd belorls
approximately in.a U shape wth thrghcurved sur%ace 4a.. .Therefore he
thread part rr8-8rteiad pachs (it Ve agtiPharstndichy G visordiha
media was explained as an example of a head feeding
mechanism, but the present invention can also be applied to
an optical pick-up feeding mechanism used for an optical
disk recording apparatus or optical disk recording and
reproducing apparatus and a magnetic head feeding mechanism

used for a magnetic disk recbrding and/or reproducing

apparatus.



curved surface 4a of the bearing 4 by the conponent Fy of the force F1

wor Kij crewwith the tip 11la of the feed screw 10 butting
agai'Hmm)ml"muntmart 17. In this state, when the feed screw 10 is
rotated by the' rétafing force fromthe feed notor 8, the rotation of the
feed screw 10 can prevent the excessive play in the directions shown with
arrows A and B-in Fig. 6, as well as it can suppress the excessive play in
the direction shown with an arrow Din Fig.l%. Subsequently, the optical

pi ck-up feedi ng nechani sm according to the second enbodi nent of the present
i nvention wi VHAPelYSeM MY Wi h referénce to Fig. 7. In this second
enbodi nent, only the direction of the force. applied to. the feed screw by
the forcing part &iffefshfpg Fﬁﬁ%n%fm?ﬁ%a?¥§£tc%ﬂﬁﬁﬁﬁ%ﬂﬁh and ot her itens
are sanme as describag i.n_the first enbodi ment, so that detail ed explanation
for the same iten® RFPF ﬂ@cgﬁ?f?ﬂd here. In the first enbodiment described

above, a force fromdhe, foreino AYLydhd WPEKS el d MRedl’ RELHART orl,N 40Fa

axi al

feed screw being rotated to feed said head mechanism;

a rotation driving mechanism for rotating said feed
screw;

a base on which said rotation driving mechanism 1is
arranged, said base including a pair of bearings used for
said feed screw, and at least éne of a pair of said bearings
being a thrust bearing; and

a forcing mechanism provided on said base and butting
against one end of said feed screw, said forcing mechanism
applying a force working on said feed screw both in a thrust
direction of said feed screw and in a direction orthogonal
to said thrust direction.

2. .A head feeding mechanism as defined in claim 1,
wherein said forcing mechanism includes an elastic ﬁember
butting against one end of said feed screw to apply a force
working on said feed screw both in said thrust direction and
in the direction orthogonal to said thrust direction.

3. A head feeding mechanism as defined in claim 2,
wherein said elastic member includes a butting part and an
elastic displacement part, said butting part butting against

one end of said feed screw, and said elastic displacement



15 direction of the feed screw 10 and in the direction orthogonal to the
~axi al in Fig. 5. In this second enbodi nent, however,
t he formnm mu“mrmﬂmnndl rections, in the axial direction of the feed
screw 10*anfl i'h t"o °di fecti ons each being orthogonal to the axial
direction. As shown in Fig. 7, the forcing part 30 is inclined
three-dinensionally so that the force applied by the forcing part 30 is
deconposed into three conponents working impthe x axis direction, in they
-axis direction, and in the z axis dlrectlon respectlvely I.n other wor ds,
a forcing pmr%ogsﬁsrﬁééng FERTRORBRKF NG Li PRt hfBFCEn@Orkda® oR r &8don
that is the dlrec Il on .of the Ieed screw 10, .the first direction
ort hogonal t Gﬂesﬁﬂe‘é{l GitEddS APkt e%a EUtttHé‘gx %ﬁts RRTRcIPoR AT
the second dir ect on.ortha onal oth t t he. axi direction and to the
lrst directibhies oRigearstsl Sadotd the "G ficlioh “HoabRE 18 5oda

the forcing éﬁg&séﬂ)lﬁ?AHEﬂl ned by an angle a to the x axis and by an angle
[err] to the axi s exanple just like in the _

4. A head feeding mechanism as defined in claim 3,
wherein said butting part and said elastic displacement part
are integrally formed approximately in a U shape with
synthetic resin.

5. A head feeding mechanism as defined in claim 1,
wherein said forcing mechanism includes'an elastic member
butting against one end of said feed screw to apply a force
working on said feed screw in said thrust direction, in a
first direction orthogonal to said thrust direction, and in
a second direction orthogonal both to said thrust direction
and to said first direction.

6. A head feeding mechanism as defined in claim 5,
wherein said elastic member includes a butting part and an
elastic displacement part, said butting part butting ét one
end of said feed screw, said elastic displacement part.
generating components of said force working on said feed
screw butting against said butting part in said thrust
direction, in said first direction and in said éecond
direction, and said butting part and said elastic
displacement part being integrally formed approximately in a

U shape with synthetic resin.



firs ' cri bed above, when the hol ding nmenber 14 is secured to
. theuw m [l:l ng the catch 14d of the engaging part 14b to be engaged
in Halops of the base 1 and by tightening screws inserted

t hrough the through holes 14c, the forcing part 30 butts against the tip
1lla of the feed screw 10. At this tinme, a force Gis applied to 16 the
feed screw 10 in the direction perpendicular to the surface of the forcing
part 30 as shown in Fig. 7. The force Gthyg applied to the feed screw 10
i's deconposed into conponents as shown in Fig. 7, G working in the axia
direction of the Teed 3vremrtioal GRiglsr WP nfeedind dnefhamisoramHEIN® to
this Gz, that is, the first direction orthogonal to the axial direction of
the feed screw 102 BREKYPWBRKE neP i Whidhe an QRELHRY RIGoHR ritth&Fevadesst h
to the axial direction_of the feed creM/%gHQnd to.the firsavggrection.

[

Consequent |y, the?fSRYISCFEGIABIFR HPBVEM S (AP ISR iRAE S ay to

occur in the axiag ggggcggggwg%%gaged with said pick-up base, séid feed
screw being rotated to feed said pick-up base along said
guide mechanism;

a rotation driving mechanism for driving said feed
screw to rotate;

a base on which said guide mechanism and said rotation
driving mechanism are arranged, said basé including a pair
of bearings used for said feed screw, and at least one of a
pair of said bearings being a thrust bearing; and

| a forcing mechanism provided on said base and butting
at one end of said feed screw, said forcing mechanism
applying a force working on said feed screw both in a thrust
direction_and in a direction making an angle between said
thrust di?ection to apply components of said force working
on said feed screw both in said thrust direction and at
least in oneé direction orthogonal to said thrust direction.

8. An optical pick~up feeding mechanism as defined in
claim 7, wherein said forcing mechanism includes an elastic
member butting against one end of said feed screw to apply. a
force working on said feed screw both in said thrust
direction and in the direction orthogonal to said thrust

direction.



to the component Gz-working in the axial direction, as well as froman

excessi ve pl occur in the first direction orthogonal to the axial
dlmmmluu\m’"ﬁu&ﬂ nple, in the directions shown with arrows A and Bin Fig.
518 essive play to occur in the second direction orthogona
both to the axial direction and to the first direction, for exanple, in the
direction shown with an arrow D in Fig. 6. In the second enbodi nent, an
excessive play can be prevented by changirgéthe i nclination angle of the
forcing part 30 to increase the conponent Of the force in the_direction of
such excessive pPay tR& opticaduPiss 18 BeepiedcReelant SBppraeseued an

descri bed abgve, in each of the .enbodi nents accordi to the present
i nvention, Fhélfedd ¥BpER Popald ggaﬁééﬂiﬁﬁmgﬁé bb?f@% sp?g?ggﬁﬁ?% PRt

SRR SR B e R SR

against one end of said feed screw, and said elastic
displacement part generating components of said force
working on said feed screw butting against said butting_part

| both in said thrust direction and in the direction
orthogonal to said thrust direction.

10. A head feeding mechanism as defined in claim 9,
wherein said butting part and said elastié displacement part
are integrally formed approximately in a U shape with
synthetic resin.

11. An opticél pick-up feeding mechanism as defined.in
claim 7, wherein said forcing mechanism includes an elastic
member butting against one end of said feed screw to apply a
force working on séid feed screw in said thrust direction,
in a firét direction orthogonal to said thrust direction,
and in a second direction orthogonal both to said thrust
direction and to said first direction.

12. An optical pick-up feeding mechanism as defined in
claim 11, wherein said elastic member includes a butting
part and an elastic displacement part; said butting part
butting against one end of said feed screw, said elastic
displacement part generating coﬁponents of said force

working on said feed screw butting against said butting part



di sk can be suppressed to allow data fromthe optical disk to be read
. stabl present invention is not limted to the
abovJMl‘lmij‘MMFnents. It can be changed within a range in which

t he cohcépt “of "t ht present invention is not departed therefromlargelly.

For exanple, in the first enbodi nent described above, the bearing 4 forned
approximately in a U shape with its upper part becom ng a curved surface 4a
may be fornmed so that its upper part becom@s$ flat as shown in Fig. 8. In

t hi , ith th tti 1 7 butti i t the.ti 1 t he, feed

e ow 10 s Hhoseas bhneal MiEectiont i %80 Hele At gty gt E
t F f the de d t. f E1l | i ed.

ChaPret seraafdls Sladd (HFEPPIEN, SRS SR by M AL R (SR L4 O

excessive pl€yag%iocﬁgu§?ggl%a}_cn%gggtt hﬁpa&%{ggflbiq ShPM"EengJ‘l Lrops A and B

in Fig. 8 likein't first e I men bed "above. The extessive play
to occur In &ﬁ%r@kirﬁ&t‘ié?ﬁ O thagasiddpd Quidie id@ddiRnseshiouwn W th arrows A
and B in Fig. can be suppressed by adjusting the clearance between the
feed screw 10 andighe hRngprsubiapecRiupheeb8ahgNfedhanism as defined in
claim 7, wherein said guide mechanism and said feed screw

are arranged on both sides of said optical pick-up on said

base, reépectively, with said optical pick-up therebetween.



18 I n each of the enbodi nents descrlbed bove, an optical pick-up feeding
mechani sm used for an optical disk: rép?o UC|ng apparatus that uses optical
- di sks as recording nedia was expl ai ned as an exanple of a head feeding
mechani sm but the present invention can also be applied to an opti-cal

pi ck-up feeding nechani smused for an optical disk recording apparatus or
optical disk recording and reproduci ng apparatus and a magnetic head
f eedi ng nmechani smused for a magnetic di skyjecordi ng and/or reproducing
appar at us. 19 WHAT IS CLAIMED | S: 1. A head feeding nechanism
conprising: a head nmechani sm

HEAD FEEDING MECHANISM AND OPTICAL PICK-UP FEEDING MECHANISM

ABSTRACT OF THE DISCLOSURE

A head feeding mechanism used for an apparatus for
recording and/or reading information signé.]_.s on/from such a
récording medium as an optical disk compris-es a head
mechanism, a feed screw, a rotation driving mechanism, a
base, and a forcing mechanism. The feed screw is engaged
with the head mechanism and rotated to feed the head
mechanism. The rotation driving mechanism drives the feed
screw to rotate. On the base is arranged the rotation
driving mechanism. The base includes a.pair of bearings
used for the feed screw. At least .one of the pair of
bearings is a thrust bearing. . The forcing mechanism is
provided on the base and butts against one end of the feed
screw. The forcing mechanism applies a force working on the
feed screw both in the thrust direction and in the direction

orthogonal to the thrust direction.

Figure 2



a feed screw engaged with said head nechanism said feed screw being
rotated to feed said head nmechanism a rotation driving nmechanismfor
rotating said feed screw, a base on which said rotation driving nechani sm
is arranged, said base including a pair of bearings used for said feed
screw, and at | east one of a pair of said bearings being a thrust bearing;
and a forcing nechani sm provi ded on said base and butting agai nst one end
of said feed screw, said forcing mechani sm applying a force working on said
feed screw both in a thrust direction of said feed screw and in a direction
orthogonal to said thrust direction. 2. A head feedi ng nechani sm as
defined in claim1, wherein said forcing nmeghgnismincludes an elastic
menber butting agai nst one end of said feed screwto apply a force working
on said feed screw both in said thrust direction and in the direction
orthogonal to said thrust direction. 3. A head feedi ng nechani sm as
defined in claim2, wherein said elastic nmenber includes a butting part and
an elastic displacenent part, said butting part butting agai nst

FIG. 1.
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one end of said feed screw, and said el astic displacenent 20 part
generating conponents of said force working on said feed screw butting
‘agai nst said butting part both in said thrust direction and in the
direction orthogonal to said thrust direction. 4. A head feeding
mechani sm as defined in claim3, wherein said butting part and said elastic
di spl acenent part are integrally fornmed approximately in a U shape with
synthetic resin. 5. A head feeding nechanismas defined in claimi1,
wherein said forcing mechani smincludes an el astic nmenber butting agai nst
one end of said feed screwto apply a force working on said feed screw in
said thrust direction, in a first directiao rthogonal to said thrust
direction, and in a second direction orthogonal both to said thrust
direction and to said first direction. 6. A head feedi ng nechani sm as

defined in claimb5, _ _
FIG. 2
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wherein said el astic nmenber

di‘spl acenent part,

I ncludes a butting part and an elastic
said butting part butting at one end of said feed screw,

said el astic displacenent part generating conponents of said force morklng

in said thrust

on said feed screw butting against said butting part
di rection,

in said first direction and in said second direction,

and said

butting part and said elastic displacenent part being integrally forned
An opti cal

approximately in a U shape with synthetic-resin.

feed screw engaged with said pick-up base,

21 7.

pi ck-up feedi ng mechani sm conprising: a pick-up base on which an opti cal
pi ck-up is provided; a guide nechanismfor géyding said pick-up base;
said feed screw being rotated to

a

feed said pick-up base along said guide mechanism a rotation driving

mechani smfor driving said feed screw to rotate;

FIG. 3
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a base on which said guide nechani smand said rotation driving mechani sm
are arranged, said base including a pair of bearings used for said feed

. screw, and at |east one of a pair of said bearings being a thrust bearing;
and a forcing nechani sm provi ded on said base and butting at one end of
said feed screw, said forcing nmechani sm applying a force working on said
feed screw both in a thrust direction and in a direction maki ng an angl e
bet ween said thrust direction to apply conponents of said force working on
said feed screw both in said thrust direction and at |east in one direction
orthogonal to said thrust direction. 8. An optical pick-up feeding
mechani smas defined in claim7, wherein said forcing nechani smincludes an
el astic nenber butting against one end of said feed screw to apply.a force
wor ki ng.on said feed screw both in said thrust direction and in the
direction orthogonal to said thrust dire&/i%n. 22

—~14d
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9. cal pick-up feeding mechanismas defined in claim8, wherein
_said elastic nmenber includes a butting part and an el astic di spl acenent
part, said butting part butting agai nst one end of said feed screw, and
said el astic displacement part generating conponents of said force working
on said feed screw butting against said butting part both in said thrust
direction and in-the direction orthogonal to said thrust direction. 10. A
head feedi ng nechani smas defined in claim9, wherein said butting part and
said elastic displacenent part are integrally formed approximately in a U
shape with synthetic resin. 11. An optsgal pick-up feeding nechani sm as
defined in claim7, wherein said forcing nechani smincludes an el astic
menber butting against one end of said feed screw to apply a force working
on said feed screw in said thrust diFgﬁors I'n a first direction
orthogonal to said thrust direction® @ In"a second direction orthogonal
both to said thrust direction and to said first d}quyion. 12. An optica
pi ck-up feeding nechanismas defined in claim1l,; wherein said elastic
menber includes a butting \
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part and an el astic displacenent part, said butting part butting agai nst
one end of said feed screw, said elastic displacenent part generating
‘conponents of said force working on said feed screw butting agai nst said
butting part 23 in said thrust direction, in said first direction and in
said second direction, and said butting part and said elastic displacenent
part being integrally fornmed approximately in a U shape with synthetic
resin. 13. An optical pick-up feeding nmechanismas defined in claim?7,
wherei n said gui de nechani smand said feed screw are arranged on both sides
of said optical pick-up on said base, respectively, with said optical
pi ck-up therebetween.
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FIG. 7
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