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WNVENTICN. : 1. Field of the Invention Thi s i nvention reI ‘251%

head feedi ng apparatus and nore particularly to a head feeding appg
whi ch noves a head for recording and/or reproduction in a directio t%?g:

di ameter of a di sk shaped recording medium by utilizing gears.
Description of the Prior Art Accoralng to conventional art, an
optical pickup device which is a recording and/or reproducing head is
noved by a feeding apparatus in a direction of the dianeter of a disk
shaped rqunﬂuugmngﬂxgnnggﬂmgguan optical disk and optical nmagnetic disk
at the tine of recording or IE)roductlon This optical pickup device
i ncl udes HEAD FEERENG ARPRARATUS or reproducing information signals
recorded in information signal area of an optical disk and a base which
carries the optlcal plckup and is novably supported. The base is

- | -

formed in Ak vy 7 shape and | arge enough for carrying
t he opti cal p|ckup ThIS base

This invention relates to a head feeding apparatus and
more particularly to a head feeding apparatus which moves a
head for recording and/or reproduction in a direction of a
diameter of a disk shaped recording medium by utilizing gears.

2. D ipti ¢ the Pri Art

According to conventional art, an optical pickup device
which is a recording and/or reproducing head is moved by a
feeding apparatus in a direction of the diameter of a disk
shaped recording medium such as an optical disk and optical
magnetic disk at the time of recording or reproduction. This
optical pickup device includes an optical pickup for
reproducing information signals recorded in information signal
area of an optical disk and a base which carries the optical
pickup and is movably supported. | '

The base is formed in a substantially rectangular shape
and large enough for carrying the optical pickup. This base
has guide shaft bearing portions in which a guide shaft each
described later passes through, the guide shaft bearing
portions being disposed on both sides of the base and in a
direction of the diameter of the optical disk.

A feeding apparatus for feeding this optical pickup device

in the direction of the diameter of the optical disk includes



has gui de shaft bearing portions in which a guide shaft each descri bed .
tater passes through, the guide shaft bearing portions being di sposed on
both sides of the base and in a direction of the dianmeter of the optical
di sk. A feeding apparatus for feeding this optical pickup device
in the direction of the dianeter of theépptical di sk incl udes

|

2 a pair of the guide shafts for guiding the optical pickup device in
the direction of the dianmeter of the optical disk and a noving nmechani sm
for moving the optical pickup device in the direction of the dianmeter of

the opticah @ajl. of theTlgaidai rsmiftdefgni gmidhiakt sty eopoiicabdpavkygpi de
wal I's of the chassis such that they are apart fromeach other in_ parallel
condi ti on. device Whdte ddaechgopoefi bhe diramatedd odntheherhieal ¢tiskhand

2 ocul | ErECY dReHtam, 208, Poy g PRt ok tadl SUSI VAR 45 He "
movabl e i naardbteehi O She dPEmEtaRELErtRE bPeishFkaisk.  The noving
mechani sm i ncl udes a rack nounted on one side of the base of the optical
pi ckup devi ce afkeapaianofii $beoguide shafts are mounted on guide walls

of the chassis such that they are apaft from each other in.

parallel condition. Guide shaft bearing portions provided on

the base of the optical pickup device pass through the pair of

the guide shafts each. As a result, the optical pickup device

is sdpported such that_it is freely movable in a direction of

- the diameter of the disk.

The moving mechanism includes a rack mounted on one side
of the base of the optical pickup device and a transmission
mechanism which meshes with the rack fo transmit a driving
fo;ce from é driving motor.

The rack is formed in a rectangular shape having a
vertically longer side extending in a direction of the diameter
of the optical disk. The rack has a gear section along its
moving direction, which is provided on one side thereof. The
rack is moved together with the optical pickup device in the
direction of the diameter of the optical disk.

As shown in FIG. 1, the transmission mechanism includes
a first transmission gear 51 which meshes with a gear 54 of the
rack 52 to move the radk 52, a second gear (not shown) which
meshes with the first transmission gear 51 to rotate the first
transmission gear 51 and a worm shaft (not shown) which meshes

with the second transmission gear to rotate the second



mechani sm whi ch nmeshes with the rack to transmt a driving force froma
driving notor. The rack is formed in a rectangul ar shape having a
vertically longer side extending in a direction of the dianeter of the
optical disk. The rack has a gear section along its novi ng direction,
which is provided on one side thereof. Bhe rack is noved together with
the optical pickup device in the direction of the dianeter of the optical
di sk. As shown in FIG 1, the transm ssion nechani smincl udes a
first transm ssion gear 51 which neshes with a gear 54 of the rack 52 to
nove the r&X4nsyd ssdone €68 -gedhe( HOrms BHAAYL Wi &R Xedntohds oNitPN &t §Bafit, st

transm ssigp geﬁiﬁ)ﬂﬂ%ﬁ“%‘g é@ngth%k%‘&?t transm ssion gear 51 and a worm

shaft (not ‘shown e second transm ssion gear to

rotate the secorf the feeding apparatus for the optical3pickupnasvitieon
gear. The worm shaft is fixed to a output shaft of a driving notor (not

shown).  having the ahovs desanides s metunge oheinc o ving dhedortdeal
havi ng t he_abpve scribed, . struycture, when nmoying t tical i cku

devi ce, t h%lﬁgvei %%vr}é’tedr %t H§F|8MF i"§°et Y vg 0?_0 swr-%(%"?’gt e1€h8r\%lb'rgﬁ1 5h°aft .
This worm ghahte’ @hat S rnes19EEONd This worm shaft rotates the second

transmission gear (not shown). The second transmission gear
gptatés the first transmission gear 51. The rotated
transmission gear 51 operates and moves the rack 52. If the
rack 52 is operated, the optical pickup device is moved along
a pair of the guide shafts. Depending on the rotation
direction of the first transmission gear 51, the rack 52 moves
the optical pickup device to the center of the optical disk or
to the outermost peripheral portion thereof.

In the feeding apparatus for the optical pickup device
described above, if the -driving motor is driven suddeniy, a
sudden transmission fprce is applied to the rack 52 through the
second transmission gear (not shown) and the first transmission
gear 51 by a driving force of the driving motor. Because the
rack 52 is fixed on the base of the optical pickup device, the
optical pickup device is moved rapidly. Thus, conventional
feeding apparatuses have a problem that the optical pickup
device may strike the guide wall of the chassis.

Because the rack 52 is fixed to the base of the optical
pickup device, when the rack 52 meshes with the first
transmission gear 51 as shown in FIG. 1, there may occur a

.backlash 55 which is a éap along a pitch circle between the



transm ssion gear (not shown). The second transm ssion gear rotates the

first transmi ssion gear 51. The rotated transm ssion gear 51 .
operates and noves the rack 52. If the rack 52 is operated, the optical
pi ckup device is noved along a pair of the guide shafts. Dependi ng

on the rotation direction of the firsg transm ssion gear 51, the rack 52
noves the optical pickup device to the center of the optical disk or to

t he out ernost - peri pheral portion thereof. In the feeding appar at us
for the optical pickup device described above, if the driving notor is

driven sudgenlry sextioilden df H¥edN £641065 M@ £1%e 2DPE 118058 0o f hend apke S
t hrough the second transm ssion gear (not shown) and the first

transm ssi &FanfdssSprhy geadr i Hilng f ofbasof therdri isnganopooblSecatiset t he
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pi ckup device

have a prokreamshiiakibhegoRti §#l aﬁbftégzaQ€¥%ﬁ§mg§t¥iﬁﬁr}‘ggcéh\?og{-}fi‘%:gop | of

t he chassi s. Because the rac is TIxe 0 the base of i ca
pi ckup deviseetigrer54 hef r the PackeshedinnittHe thwedingtappd ransd Ssowh gear

51 as shomag#g FIG 1, there may occur a  backlash 55 which is a gap al ong
a pitch ci Het ween t he

If the optical pickﬁp device is moved to the innermost
peripheral_portion or the outermost peripheral portion of the
optical disk, it strikes the guide wall of the chassis and
stops. At this time, because the rack 52 is.fixed to the base
of the optical pickup device, if a driving motor (nmot shown)
continues to rotate, an excessive transmission force is applied
to the rack 52 through the éecond transmission gear and the
first transmission gear (not shown) by a driving force of the
driving motor. As a result, in the feeding apparatus shown in
FIG. 1, the gear section 54 of the rack 52, the teeth 53 of the
first transmission gear 51 and the teeth of the second
transmission gear may be damaged. |

In the apparatus shown in FIG. 1, if the driving motor
is stopped, the rack 52 is stopped through the second
transmission gear and the first transmission gear 51. Because
the rack 52 is fixed to the base.of the optical pickup device,
if an external force is applied to the optical pickup devicé,
the rack 52 is about to be moved together with the optical
pickup device. At this time, the gear section 54 of the rack
52 applies a load to the teeth 53 of the first gear.

Consequently, the feeding apparatus shown in FIG. 1 has such



4 gear section 54 of the rack 52 and the teeth 53 of the first

*transm ssion gear 51. Thus, there is a problem that transm ssion
efficiency may drop when the teeth 53 of the first transm ssion gear 51
applies a transmission force to the gear section 54 of the rack 52 in the
f eedi ng apparatus showmn in FIG 1.- 5 If the optical pickup device is
noved to the innernost peripheral portion or the outernost peripheral
portion of the optical disk, it strikes the guide wall of the chassis and
stops. At this tinme, because the rack 52 is fixed to the base of the
optical pigLkgfoBiEsh Cehat ftite dfédt NGedPIO 4006 StIRENFackOsL | NtIRS tOetWt at €,
an excessive transmssion force is applied to the rack 52 through the
second tr d&ksnpEsithe g’elarSfantlr%lh%mlwxm geansfilssanh ghar teesh stowkheby a
driving force qgléhe dr|V|2g a result |n t he feedi ng appar at us
shown in GRS 2 (§ﬁ§ﬁ1qﬁf F3BaEE 52 the teeth 53 of the
first transm ssion gear 51 and the teeth of the second transm ssi on gear
may be danaged In t he apparatus shown in FIG 1, if the driving
motor i s SUMMA LK L ON st opped through the second transm ssion
gear and-the fg{ transn155|on ear, 51. Be auZ&% t he rack, 52 |s flxed to
the base of thée boptscdbegedess i ghject o Rrefenty, tavertion teq (o

the opticab g% £8P deVififad feeding apparatus which resolves the

above—described problem;

Accofding to the present invention, there is=ﬁ;bvided a
head feeding apparatus including a guide mechanism for guiding
the head in a direction of the diameter of a disk shaped
recording medium and a moving mechanism for moviné the head
along the guide mechanism, the moving mechanism including a
driving source, a rack and a transmission mechanism, the rack
being moved together with the head, the transmission mechanism
engaging with the rack to transmit a driving force from the
driving source, the rack containing an elastic deformation
section for urging a gear section of the rack toward the
transmission mechanism. '

According'tq another aspect of the present invention,
there is provided a head feeding apparatus including a base in
which the head is mounted, a guide mechanism for guiding the
base in a direction of the diameter of a disk_shaped recordiné

- medium, and a mbving mechanism for moving the head along the
guide mechanism, the moving mechanism including a driving
source, a rack and a transmission mechanism, the rack being

mdunted to the base and moved together with the head, the



the rack 52 is about to be noved together with the optical pickup device.
At this time, the gear section 54 of the rack 52 applies a load to the
teeth 53 of the first gear. Consequently, the feeding apparatus shown in

FIG 1 has such 5 a probl em that
the gear section 54 of the rack 52, the teeth 53 of the first transm ssion

gear 51 and the teeth of the second transm ssion gear nmay be damaged.
SUMVARY OF THE | NVENTI ON It is therefore an object of the present

invention to provide a head feeding apparatus which resolves the

above- descg i hREmPE 8PbRMme chan iAHE 06 6h 881 h Onkhe munaskersts jiiomnvegeaps, whiiehe is
provided a head feeding apparatus including a guide nmechanism for quiding
the head i engader witthothef gehd @ieshioay off thelirdeks $HAF Yo% ddds édi um

and a novi ng,nmechapi smfo ving, the head alo i d qhﬁpi t he

movi ng rrecﬂgh?’éﬁ’ﬁi ‘E:T"d%li‘?é &Pe o‘ﬁg’v‘f’rfbg SO LR, %ggta}%{eran 'aeafﬁnsm Sr;a{ﬂgzn

mechani sm LR aiAGHe AL 1OV S R TH ¥eébidhe Peadurihagt avesgesst on

mechani sm engaging with the rack to transmt a driving force fromthe
section of the rack toward theltransmission gear.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view shoﬁing a state of engagement between a
transmission gear and a rack of a feeding apparatus for an
optical pickup device according to the present ‘invention.

FIG. 2 is a plan view of the optical pickup devigce
dccording to an embodiment of the present invention as viewed
from its bottom side.

FIG. 3 is a plan view of major parts of the optical pickup
device according to an embodiment of'the present invention as
viewed from the bottom side.

| FIG. 4 is a plan view showing a relation between a
transmission gear and a rack of the feeding apparatus for the
optical pickup device according to an embodiment of the present
ihvention.

FIG. 5 is a view showing a state in which the transmission
gear meshes with the rack in the feeding apparatus for the
optical pickup device according to an embodiment of the present
invention. |

FIG. 6 is a diagram for explaining a relation of forces
applied to the rack in a state in which the transmission gear

meshes with the rack in the feeding apparatus for the optical



driving source, the rack containing an elastic deformation section for
urging a gear section of the rack toward the transm ssion nechani sm
Accordi ng to anot her aspect of the present invention, there is provided a
head feedi ng apparatus including a base in which the head is nounted, a
gui de nechanismfor guiding the base in a direction of the diameter of a
di sk shaped recording nedium and a noviinhg nechani smfor noving the head
al ong the guide nmechanism the noving nmechani smincluding a driving
source, a rack and a transm ssion nechanism the rack being nounted to the
base and np¥ekiupogbdite wialdeoriddinghedd, dme embodiment of the present

6 transm ssi on nechani sm contai ning transm ssion gears which engage
with the gbRYeREEPRon of the rack so as to transmit a driving force of the
driving source to the rack, and the rack containing elastic defornmation
sections for urglng the gear sectlon of the rack tomard the transm ssion

B View show ng a

state of engagenent betﬁeen a
Hereinafter, embodiments of a head feeding apparatus

according to the present invention will be described in detail
with reference to the accompanying drawings. A head feeding
apparatus according to an embodiment of the present invention
will be described by taking as an example an optical pickup
device of a CD-ROM disk reproducing device to be used as an
external storage device.of a computer.

FIG. 2 shows a rear view of an apparatus utilizing.an
optical pickgp device according to this embodiment of the
present invention in which an optical disk 2 is loaded. The
optical disk 2 which is a circular shaped recording medium is
an optical disk dedicated for only reproduction in which CD-ROM
disk data or the like is stored. The oﬁtical.disk 2 includes
a disk substrate having light transmission characteristic made
of polycarbonate or the like, an information signal layer
composed of metallic layer or the like plgted on one sidé of
the substrate and a protective layer for mechanically or
chemically protecting the information signal layer, plated on
the information signal layer. The optical disk 2 contains a
signal recording area 5 and non-information signal recording
areas which are provided on an innermost peripheral portion 7
which is a peripheral portion around a center hole of the

optical disk 2 and an outermost peripheral portion 6, the



transm ssion gear and a rack of a feeding apparatus for an optical pickup
devi ce according to the present invention. FIG 2 is a plan view of
the optical pickup device according to an enbodi ment of the present

i nvention as viewed fromits bottom side. FIG 3 is a plan view of

maj or parts of the optical pickup devicE according to an enbodi nent of the
present invention as viewed fromthe bottom side. FIG 4 is a plan

view showing a relation between a transmi ssion gear and a rack of the
feedi ng apparatus for the optical pickup device according to. an
enbodi nentnof- o mistsion siignarlt | omecording FlaXeds i s cantiadwinigowi hg a

state in which the transm ssion gear nmeshes with thg,rack I n tgg %eeding
appar at us ¥foxmpationpisignals ckup JERE c&isNedr dFREOTRIRA HiRtAi Ment2Bf t he

present dﬂg$gﬁﬂ& in eveflﬁasgdi§na'g¥ggﬁ§g%gﬁrsfﬁﬂkfgvi@ﬂa@ gl agi on
of forces applied to the rack rn a sté ein Ich the transm ssion gear
meshes w tpnirelieekof npite. f eedi ng apparatus for the optical

7 pi ckup devi ce according to an enbodi ment of the present
The reproduction apparatus includes a disk rotating

mechanism 3 for rotating the optical disk 2, an optical pickup
device 4 for reading information signals stored in the optical
‘disk 2 and a feeding apparatus 1 for feeding the optical pickup
device 4.

The disk rotating mechanism 3 includes a disk table (not
shown) on which the innermost peripheral portion 7 of tpe
optical disk 2 is placed and a spindle motor 8 to whoée
rotating shaft the disk table is mounted. This disk table has
a substantially cylindrical disk support (not shown) provided
in the center of a disk mounting portion (not shown) in which
the innermost peripheral portion of the optical disk 2 is
placed such that it protrudes thereby engaging with a center
hole of the optical disk 2. With reépect to the disk rotating
mechanism 3, if the spindle motor 8 is rotated, the disk table
is rotated so that the optical disk 2 placed on the disk table
is rotated at a constant speed.

-The optical pickup device 4 includes aﬁ optical pickup 9
for reading information signals recorded in signal area 5 of
the optical disk 2 placed on the disk rotating mechanism 3 and
a base 10 on which the optical pickup is mounted.

The optical pickup 9 includes a semiconductor laser (not

shown) for projecting laser beam to information signal layer



i nvention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Herei nafter, enbodi nents of a. head feedi ng apparatus according to the
present invention will be described in detail wth reference to the
acconpanyi ng draw ngs. A head feeding apparatus according to an

enbodi nent of the present invention wl |, be described by taking as an
exanpl e an optical pickup device of a ROM di sk reproduci ng device to be
used as an external storage device of a conputer. FIG 2 shows a
rear view of an apparatus utilizing an optical pickup device according to

this enbody of, pr, tyl h ORp | 4G td C P Sk . S
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or the like is stored. The optical disk 2 includes a disk substrate having
i ght tramBRRiRGtRf dfamdber isemicopdpetody 13seyc ashshawe dr FAE-| Rkednan
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one side o e Substrate and a pro ayer for mechanicall'y or
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information signal layer. The optical disk 2 contains a signal recording
area 5 andthsn-aatruntan imechaniem dscaraunied.ar eFhishiont igad ppbekdweddon an
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t he splitter and collimator lens and optical detectors such as a
detectdr. |
The base 10 is formed in a substantially rectangular shape
large enough for mounting the optical pickup 9. A pair of
guiding shaft bearing portions 12 are provided each on both
sides of the base 10, the guiding shaft bearing portions 12
rassing through respective guiding shafts disposed in the
direction of the diameter of the optical disk 2 which will be
described later. The base 10 is located on one sidé and
provided with a mounting arm 13 which is of a substantially
rectangular shape with a longer vertical side and formed so as
to extend in the direction of the diameter of the optical disk
2. This mounting arm 13 contains supporting portions 14A, 14B
which are located at both ends thereof along the diameter
direction of the optical disk 2 and have through holes in the
diameter direction of the optical disk 2. This mounting arm 13
has a guide protruding portion 15 having grooves which are
engaged with a pair of protruding pieces described later on
both ends, the guide protruding portion being disposed in the

center thereof in a direction of the diameter of the optical



8 non-i nformation signal recordi ng ar eas containing no
information signals. The signal recording area 5 has unevenness in
| evel based on information signals, that is, a plurality of pits. The
reproduction apparatus includes a disk rotating nechanism3 for rotating
the optical disk 2, an optical pickup dempce 4 for reading information
signals stored in the optical disk 2 and a feeding apparatus 1 for feeding
the optical pickup  device 4. The di sk rotating nmechani sm 3 includes a
di sk table (not shown) on which the innernost peripheral portion 7 of the
optical digisi2 9 s placed and a spindle notor 8 to whose rotating shaft the

disk table is mounted. This disk table has a substantia[l¥ cylindrical disk
support (not sithen)fgqrdingcapparaties cbnetrthe arbisrl BisKIRgIBELER oMS (ot

'shown) in which the i nnernost peripheral poriion. i.C ' i's
pl aced SLmﬂquﬁﬁ&i?n;ﬁcﬁ?ﬁﬂ%ﬁstﬁérgﬁyw€h§§g§h§ §#?k ggggﬁﬁék ﬁhgﬂ%ﬁg glthe
optical digk2.;\al 16aSRECENbANt 1€ FiEK 11.0t #hi BJcHRSHRS| Bonkds id guide

spindle notor 8 Is rotated, the disk table is rotated so that the optical

di sk 2 pl acpenimgt pordiioh tBH| avhiich r bs asadsaans iaddst anectpegiglar and The
optical pickup . device 4 includes an f or
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pi ckup i s rnounted. e optical pickup 9 includes a sem conduct or
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3. The guide opening portion 17 is formed in a length
sufficient enough for securing a traveling amount of the 
optical pi‘ckup device 4 in the diameter direction of thé
optical disk 2. The chassis 16 has guide walls 18A, 18B
provided in the back and forth along the diameter_direction of
the optical disk 2 in the guide opening portion 17.

As shown in FIG. 3, the feeding apparatus 1 includes a
paif of guide shafts 19A, 19B for guiding the optical pickup
device 4 along the diameter direction of the oﬁtical disk 2 and
a moving mechanism 20 for moving the optical pickup device 4
along the diameter directién of the optical disk 2. '

The guide shaft bearing portions 12 mounted on the base
10 of the optical pickup device 4.pass through the pair of the
guide shafts 19A, 19B. As a result, the optical pickup device
4 is supported movably along the diameter direction of the
optical disk 2. Meanwhile, one guide shaft bearing portion of
the pair of the guide shaft bearing portioﬁs 12 is nqt shown

in FIG. 3 for a reason for representation. The pair of the

guide shafts 19A, 19B are installed perpendicular to the guide



9 of the optical disk 2 placed on the disk table of the disk rotating
mechani sm 3, an objective lens for focusing | aser beam projected fromthe
sem conductor |aser as shown in FIG 2, an actuator mechani smfor driving
the objective lens 11 in focusing direction and tracking direction and a

base on which the actuator mechanismis unt ed. This optical pickup 9
further contains such optical parts as a half mrror, a beam splitter and
collimator | ens and optical detectors such as a detector. The base

10 is forned in a substantially rectangul ar shape |arge enough for

mounting the PPt igaL PBBKYR Yhe AmAidiHl16 Jsuich Nehsbathebgaisgspatikons
12 are provided each on both sides of the base 10, the gui di ng shaft

beari ng por2Apni9B2 arpassEithapdarbufnomeepebt iothegquiidi neashbiels dnspesdd in
the directjon of the diameter of the %ptical
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di aneter ofguile @Maifdal IYAK 19B have a length sufficient enough for
securing a moving amount of the optical pickup device 4.

The moving mechanism 20 includes a rack 21 which is
installed on the base 10 in which the optical pickup device 4
is mounted and moved together with the optical pickup device
4 along the diameter direction of the optical disk 2 and a
transmission mechanism 22 which mesheg with the rack 21 to -
transmit a driving force from a driving motor 34.

As shown in FIG. 4, the rack 21 is installed onto the
mounting arm 13 installed on the base 10 of the optical pickup
device 4. This rack 21 has a length sﬁbstantially the same as
the length of the mounting arm 13. The rack 21 has a gear
section 23 which is provided on a side along a moving direction
thereof.

The rack 21 contains elastic deformation arms 24A, 24B
which are located on the other side and on both ends along the
moving direction and which urge the gear section 23 in such a
direction as to engage with the transmission mechanism 22.
Front ends of the elastic deformation arms 24A, 24B are
inserted into the through holes provided in the supporting
portions 14A, 14B mounted on the mountiﬁg arm 13 such that the '
elastic deformation arms 24A, 24B are supported. The elastic-

deformation arms 24A, 24B are formed of synthetic resin



2. This nmounting arm 13 contains supporting portions 14A, 14B which are"

: located at both ends thereof along the dianeter direction of the optical
di sk 2 and have through holes in the dianeter direction of the optical

disk 2. This nounting arm 13 has a guide protruding portion 15 having

grooves which are engaged with a pair of protruding pieces described |ater

on both ends, the guide protruding pordtd on bei ng di sposed in the center

thereof in a direction of the dianmeter of the optical

10 di sk 2. The feeding apparatus 1 of the optical pickup device is

mount ed Ofin fe £PABSYS WHLION tHel CBehbe s &kidot 33 NGUBRChEHA S Mthdy Sare
installed as shown in FIG 1. This chassis 16 has a guide opening portion
17 whi ch $ebstistibmtlnl iy pecabbgll be thel géarnsectiom Adapfathpi mdcl not or
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enough for securing a traveling anount of the  optical pickup device 4 in
the di anetepredetetmbmedfgabe

The rack 21 has a guide groove 25 which is located on ﬁhe
other side and in the center along the moving direction and
provided with a pair of protruding pieces 26A, 26B inside
thereof. With a guide protruding portion 15 of the mounting
arm 13 entered into the guide groove 25 and the protruding
pieces 2B8A , 26B of the guide groove 25 supported by groove
portions in the guide protruding pértion 15 of the mounting arm
13, the rack 21 is movable in such a direction .in. which it
mesﬁes with the transmission mechanism 22.

As shown in FiG. 3, the transmission mechanism 22 includes
a first transmission gear 27 for moving the rack 21, a second
transmission gear 28 for rotating the first transmission gear
27 and a worm gear 29 for rotating the second transmission gear
28.

As shown in FIG. 4, the first transmission gear 27
includes a upper gear section 30 and a lower geﬁr section 31,
which are integrally overlapped around the same rotating shaft.
The upper gear section 30 of the first transmission gear 27
meshes with the gear section 23 of the rack 21. As shown in
FIG. 3,'the second transmission gear 28 includes a upper gear
section 32 and a lower gear section 33, which are integrally

overlapped around the same rotating shaft. The upper geaf



optical disk 2. The chassis 16 has guide walls 18A, 18B provided in the
-.back and forth along the dianeter direction of the optical disk 2 in the
gui de openi ng portion 17. As shown in FIG 3, the feeding apparatus 1
includes a pair of guide shafts 19A, 19B for guiding the optical pickup
device 4 along the dianmeter direction o& the optical disk 2 and a noving
mechani sm 20 for noving the optical pic ap device 4 along the dianeter
direction of the optical disk 2. The gui de shaft bearing portions 12
. nounted on the base 10 of the optical pickup device 4 pass through the

pair of the..:qyi 9 : t |l P YR
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optical dilgkez. ghhangbtteonode @fli tiee Shfst bepanaigi goidn ofeaf 271 herhpi r of
t he guide shaft bearing portions 12 is not shown in FIG 3 for a reason

for repredonmtgesr %IAemeshesofwitle theguil@weshsaar 19ectigr §Be afnsthe | ed
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al ong _

In the feeding apparatus for the optical pickup device
having the above described structure, if the optical disk 2 is
rlaced on the disk table of the disk rotating mechanism 3, a
control signal from a control section (not shown) is sﬁpplied
to the driving motor 34 and then the driving motor 34 in the
moving mechanism starts to rotate. The control signal from the
control section is output if it is detected that a lid for
covering over the optical pickup device 4 or the rotating
mechanism 3 of the reproduction apparatus has been closed or
that a tray for carrying the oﬁtical disk has reached a
pfedetermined position in the reproduction apparatus.

In the feeding abﬁaratus 1, when moving the optical pickup
device 4 toward a central hole in the optical disk 2, the
driving motor 34 is driven to rotate the-worm gear 29 in a
direction indicated by the arrow H in FiG. 3. 1If this worm
gear 29 is rotated in the direction indicated by the arrow H,
the second transmission gear 28 is rotated in a direction
indicated by the arrow I in FIG. 3. If the second transmission
gear 28 is rotated in the direction indicated by the arrow I,
the first transmission gear 27 is rotated in a direction
indicated by the arrow J in FIG. 3. If the first transmission

gear 27 is rotated in the direction indicated by the arrow J,



the dianmeter direction of the optical disk 2. The pair of the guide shafts
-19A, 19B have a length sufficient enough for securing a noving anount of

t he optical pickup device 4. The novi ng nmechani sm 20 i ncludes a rack
21 which is installed on the base 10 in which the optical pickup device 4
is mounted and noved together with the qpfical pickup device 4 along the
di aneter direction of the optical disk 2 and a transm ssion nmechani sm 22
whi ch neshes with the rack 21 to transmt a driving force froma driving
not or 34. As shown in FIG 4, the rack 21 is installed onto the
nmounting anhe radirliLamdned hth base dde Oford Nndidd tted By Cthp afieyvce 4.
This rack 21 has a length substantially the sanme as the length of the
mount i ng dnmFI$. 4The rack 21 has a gear section 23 which is provided on a
side along a ing directjon thereof.. . The, rack, 2].coptains gl astic
def or mat i on a?ﬁ% Eﬂﬂ,rﬁﬁEsélv&ﬁ(ﬂ?%ﬁpe1P033?e815ﬁ°Th%nofﬂ }chﬁg gﬁdgﬁﬁ bot h
ends al onglse s FRVEPE. dis! Cghb OPp8PEa h EOutE I8et e 0821 s SREVE@Na 2nis D
such a direction as to engage wth the transm ssion mechani sm 22. F
ends of t e palixsbifctief guide | shafrsTel IA4A19B4Bnatbe dinsetien indbcéahed

t hrough haql es provided in the supportin ortions 14A, 14B munted on the
mount i ng aPmthe 8FTRAW: Ratn (HHiEs - 'a§ricgﬁéfggﬂﬁﬁ$ﬁ% dﬁﬁ%‘?ﬁﬂ?aé481&ﬂép
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2 Dby the rack 2. The rack 21 is moved within a range
determined by the guide opening portion 17 provided on the
chassis 16 of the optical pickup device 4.

In the feeding apparatus 1, when moving the optical pickup
device 4 to the outefmost peripheral portion 6 of the optical
disk 2, the driving motor 34 is activated so as to rotate the
worm gear 29 in a direction indicated by the arrow K. 1If the
worm gear 29 is rotated in the direction indicated by the arrow
K, the second transmission gear 28 which meshes with the worm
gear 29 is rotated in a direction indicated by the arrow L in
FIG. 3. If the second transmission gear 28 is rotated in the
direction indicated by the arrow L, the first transmission gear
27 is rotated in a direction indicéted by the arrow M in FIG.
3. If the first transmission gear 27 is rotated in a direction
indicated by the arrow M, the rack 21 is moved in a direction.
indicated by the arrow R in FIG. 4.

If the rack 21 is moved in the direction indicated by the
arrow R, the optical pickup device 4 is moved along the pair
of the guide shafts 19A, 19B in a direction indicated by the

arrow R in FIGs. 3, 4. As a result, the optical pickup device



12 integrally with the gear section 23 such that they are substantially
in parallel to the gear section 23 of the rack 21. The elastic deformation
arnms 24A, 24B are connected with the gear section 23 through connecting
portions 13a 13b with a predeterm ned gap. The rack 21 has a guide
groove 25 which is located on the othergsgide and in the center along the
noving direction and provided with a pair of protrudi ng pieces 26A, 26B
inside thereof. Wth a guide protruding portion 15 of the nmounting arm
13 entered into the guide groove 25 and the protruding pieces 26A , 26B of

the gui de 4grisomev28 sapphet edtbymgstoperipbetrabngorhiomeofutie epticalli ng
portion 15 of the nounting arm 13, the rack 21 is novable in such, a
di recti on 4igk #hb¥nhmeens Rk nkhe \Fagk tHe t TRRsERSKi dh MR¥BANIRE optical  Ag

ng\r/]\n;n: QSEIC)i%kg arég}%%%%sn%aﬁ%%&%e fg%g ;3;[1%3% %%%%#gdgﬁ?lr g%éﬁgés?o% %iéar 28
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rotating the second transm ssion gear 28. As shown in FIG 4, the

first traipky devidear 42within a range determined by the guide opening
portion 17 provided in the chassis 16. '

When -the driving motor 34 is activated, a driving force
of the driving motor 34 is transmitted to the rack 21 through
the second transmission gear 28 and the first transmission gear
27. When the rack 21 starts moving, the gear section 23 meshes
with teeth 36 of the upper gear section 30 of the first
transmission gear 27 and is moved in the direction indicated
by the arrow R in FIG. 4.

As shown by the arrow U in FIG. 5, the rack 21 is urged
by the elastic forces of the elastic deformation arms 24A, 24B
such that the gear section 23 meshes with “the first
transmission gear 27; As a result, the gear section 23 of the
rack 21 is pressed to the upper gear section 30 of the first
transmission gear 27. Thus, as shown in FIG..S, the gear
section 23 of the rack 21 completely meshes with the teeth 36
of the upper gear section 30 of the first transmission gear 27
such that there occurs no backlash which is a gap along a pitch
cifcle relative to the teeth 36 of the upper gear section 30
of the first transmission gear 27. The rack 21 is moved
securely Whenl the upper' gear section 30 of the first

transmission gear 27 rotates.

If the optical pickup device 4 moves to the innermost



I ncl udes a upper gear section 30 and a | ower gear section 31, which are
Integrally overl apped around the sanme rotating shaft. The upper gear
section 30 of the first transm ssion gear 27 meshes with the gear section
23 of the rack 21. As shown in FIG 3, the second transm ssion gear 28

I ncl udes a upper gear section 32 and a Wéwer gear section 33, which are
integrally overlapped around the sane rotating shaft. The upper gear

13 section 32 of the second transm ssion gear 28 nmeshes with the | ower
gear section 31 of the first transm ssion gear 27. The worm gear 29 neshes

with the lgaapheean s8etion 33091 thBeoutEeRPGtL paREPHEFAP PO 0rSs JPE
wormgear 29 is fixed to an output shaft 35 of the driving notor 34

In the fecdienppdipsaladiskfdy itmnamﬂé(iﬂtopbohmpcdewith'thavgmgdéheahb@ve

descri bed ﬁﬁrucL e, if the optical disk 2 is placed on the disk table of
the disk riothti g‘gnﬁﬁhéﬁlesﬁm“&ssés dénand sfiopfal Aontbitohinet tfcthen
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control settivwingsmotibpuB4i fisi taprsl kel eté edhéhabck 121d dOran excessive
transmission force indicated by fhe arrow C in FIG. 6 through
the first énd second trénsmission gears 27, 28. Then, because
the gear section 23 of the rack 21 meshes with the teeth 36 of
the upper gear section 30 of the first transmission gear 27,
the rack 21 is about to be moved in a direction indicated by
the arrow b in FIG. 6. Thus, because the gear section 23 of
the rack 21 is given a force to move it in a direction
indicated by the arrow a in FIG. 6, the gear Section 23 is
moved in such a direction to disengage from the first
transmission gear 27 thereby protecting teeth of the rack 23
or the transmission gear 27 from being chipped. If thelgear
section 23 is moved in the direction indicated by the arrow a,
the elastic deformation arms 24A, 24B are deformed so that
urging force is storeq so as to absorb an excessive
transmission force given to the rack 21 from the upper gear
section 30 of the first transmission gear 27. For example, if
a shock is applied to the optical pickup device 4 because of
a disturbance when the feeding apparatus 1 is stopped, the gear
section 23 of the rack 21 is deformed in terms of elasticity,
thereby protecting the éear tooth from being chipped. That is,
if the driving motor 34 stops rotéting, a movement of the rack

2]l in a direction indicated by the arrow R or S in FIG. 4 is



covering over the optical pickup device 4 or the rotating nmechanism 3 of
. the reproduction apparatus has been closed or that a tray for carrying the
optical disk has reached a predeternm ned position in the reproduction

appar at us. " In the feeding apparatus 1, when noving the optical pickup
device 4 toward a central hole in the optjcal disk 2, the driving notor 34
is driven to rotate the wormgear 29 in direction indicated by the arrow
Hin FIG 3. |If this worm gear 29 s rotated in the direction indicated
by the arrow H, the second transm ssion gear 28 is rotated in a direction

i ndi cat ed shyypbla.arwovh! thils FééndBtioh| d&€umeCendl t4 adlsdid16Si Pmpieidd 28 i S

rotated in the direction indicated by the arrow |, the first transm ssion
gear 27 ido diha eaptiral dtidow gevicrlicandl then Hherrank 21 niFigbodt | f
the first & r%”smo%%h"{‘n S réeich 1adchlea sy "End 4 E06w B LN RIQ L. DY
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optical piickuppelied Witls sovesiistamge from the teeth 36 of the upper
gear section 30 of the first transmission gear 27, that is, the
aforementioned force in the direction of the arrow b in FIG.
6. ‘Thué, the force indicated by the arrow a in FIG. 6 is
applied to the rack 21, so that the gear section 23 is moved
in a direction indicated by the arrow T in FIG. 4 or in such
a direction to leave the first transmission gear 27. At this
time, as in the above described case, the elastic deformation
arms 24A, 24B are deformed in terms of elasticity to store the
urging force thereby absorbing a load applied to the first
.transmission gear 27. . ' _
In the feeding apparatus 1 for the optical pickup device
as described above, when the rack 21 starts being moved by a
driving force.of the driving motor 34, the gear section 23 is
deformed ih terms of elasticity so that the rack 21 is moved
in such a direction to leave the first transmission gear 27.
' Thus, the rack 21 absorbs a suddenly transmitted force applied
by the upper gear section 30 of the first transmission gear 27.
As a result, the optical pickup device 4 is prevented from
being moved suddenly in the diameter direction of the optical
disk 2 thereby preventing the optical pickup device 4 from
strikiﬂg the guide walls 18A, 18B of the chassis 186.

In the feeding apparatus 1 for the optical pickup device



a bair of the guide shafts 19A,  19B in the direction indicated by the
.arrow Sin FIGs. 3, 4. Consequently, the optical pickup device 4 is noved

toward the central hole in the optical disk 2 by the rack 2. The rack
21 is noved within a range determ ned by the gui de opening portion 17
provided on the chassis 16 of the optical pickup device 4. In the

feedi ng apparatus 1, when noving the optg8cal pickup device 4 to the
out ernost peripheral portion 6 of the optical disk 2, the driving notor 34
is activated so as to rotate the wormgear 29 in a direction indicated by

the arro . I he ' d § ditect Ladicated by
the arrow i e o OOAE" BEGLRD LAvERLELA bOchUE(LATCREER RBBKEERCT
gear 29 ix3rdisatadged airfli s@ehi od ididiexation byot hesdi reith ithe FE@Grs3. |f
the second transm ssion gear 28 is rotated in the direction indicated by
the arrovirTansmissiont geansn?%sibw gednstpg j foreeat od i %hg dedastien

I ndi cat ed bgpthe arrow Mi
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r ot at ed i%

di recti onprévh e 83-oay behfgabhG¥e® bétidda the gear sefctliftd 2aClkf2khies
noved in the direction indicated by the arrow R the optical pickup

devi ce 4 rgckodédanHohbet heephi 86 off thiec uppede ssiaaf sectdan B9Bifn the
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rack 21 meshes with the teeth 38 of the upper gear section 30
of the first transmission gear 27 securely so that the optical
pickup device 4 can be moved securely. That is, it is possible
to improve the transmission efficiency.

In the feeding apparatus 1 for the optical pickup.device
according to the present invention, if the driving motor
continues to rotate despite it that the optical pickup device
4 is stopped, the gear section 23 of the rack 21 is moved in
such a direétion to leave the first transmission gear 27, so
that an excessive force applied to the rack 21 by the first
transmission gear 27 is absorbed thereby preventing the rack
21 and the transmission mechanism 22 or the like from being
damaged.

In the feeding apparatus 1 for the optical pickup device,
if an external force is applied to the optical pickup device
4 which is then stopped, the gear section 23 of the rack leis
moved in such a direction to disengage from the teeth 36 of the
upper gear section 30 of the first transmission gear 27,
thereby preventing the fack, the transmission mechanism and the

like from being damaged.



15 4 is noved.to the outernost peripheral portion of the optical disk 2
‘by means of the rack 21. The rack 21 noves the optical pickup device 4
toward the innernost peripheral portion 7 of the optical disk 2. Further,
the rack 21 noves the optical pickup device 4 within a range determ ned by
t he guide opening portion 17 provided ijpgthe chassis 16. When -t he
driving notor 34 is activated, a driving ?orce of the driving notor 34 is
transmtted to the rack 21 through the second transni ssion gear 28 and the
first transm ssion gear 27. Wien the rack 21 starts noving, the gear

section 23 nesAdzhonighh tket thedd of eblEngppapagatiusseatcond Bhgoftof hehéi r st
transm ssion gear 27 and is noved in the direction indjicated by the arrow
Rin FIG present invenhinm Best heesy rdrsarihed gbove bpe HLakdpez12§ s2fr ged

by the el agii,for ges. o, the ehasti o defor mLiguar s 248 GBopughfhat

t he gear section 23 meshes W ansm ssi on gear

result, themedduéerén Oppar#tus Nethé apkeddnt SiRvEAGEENt Ost HEL UPRAL tEGAr
section 30 of the first transm ssion gear 27. Thus, as shown in FIG 5,

the gear %ecthbs batoecanhberaprledcbaphnt epyinpdhpichnphderécecefhasds of
the upper epaarraste\?st | OanISO reocgcoxE J.engf | rashtd}orransi'rgc%sijdcirﬁ e%lili%ﬁ conducts
recording and/or reproduction in disk shaped recording medium
such as optical magnetic disk which enables information signals
to be written therein or the like. The present invention is
not reétricted to the feeding apparatus for the optical pickup
device but may be applied to a head feeding mechanism of a
magnetic disk apparatus.

Although a pair of the elastic deformation arms are formed
on both ends of the rack according to the aforementioned
embodiment, it is permissible to form an elastic deformation
arm on at least one side.

The head feeding apparatus of the present invention may

be modified in various types within a range not largely

departing from a spirit thereof.



such_LhaL_thLg_gggg%ggno backl ash which is a gap along a pitch <circle
relative to the teet ' '

6 of the upper gear section 30 of the first
tranﬁmﬂﬂuﬂmnﬁ The rack 21 is noved securely when the upper gear
sect ﬂu, st transm ssion gear 27 rotates. ' I f the
optical i cdkup device 4 noves to the I Nnngygost

16 peripheral portion 7 or the outernost peripheral portion 6 of the
optical disk 2, it cones into contact with the guide walls 18A, 18B of the

chassis 16 ;and stops. At this tine, if the driving notor 34 continues to
rot at e, aHﬁAxélﬁyéiﬁlﬂﬁﬂﬁlihe driving notor 34 is applied to the rack 21
as an excessiv th qa@ow CnbAiEhCerof

t hr ough ie ffl} shte @eaihgd {)?QF&tﬁQ%&ﬂJﬁ%l@é gu e i 0

Seco ansm ssi on gears 27, 28 hen, because the

gear SeCt'@@léﬁngfshha haald 3&1mﬁsh§§eutibntbe Hﬂmﬁfﬂiﬁheﬁert@@ apgéskgear
section 30 of the first transm ssion gear 27, the rack 21 is about to be

moved in ashhpQﬁannvndmmgCEFQGUMyan@h% meY g mechapigm §orrmeying.sadide t he
gear section

gear %3 f e. §ac f% 1 Se |veQ a force to nove it in a d!rectlon
i ndi cat ed B§2Ehd %?goﬁ?h Rim=nel % ?ﬂ% gbar section 23 is noved in such a
direction to di ggi@wags if@Pmdddidtincluding a driving source, a rack
and a transmission mechanism,
said rack being moved together with said head,
said transmission mechanism engaging with said rack to
transmit a driving force from said driving source,
said rack further containing an elastic deformation
section for urging a gear séq;ion of said rack toward said
transmission mechanism.
2. A head feeding apparatus as claimed in claim 1, wherein
at least one end of the gear section of.said rack is formed so
as to be elastically deformable in such a direction that said
one end is disengaged from said transmission mechanism.
3. A head feeding apparatus as claimed in claim 3, wherein
said elastic deformation section comprises arm portions formed
integrally with the gear section of said rack on at least one
end of said rack. _
4. A head feeding apparatus as claimed in claim 3, wherein
said arm portion is formed so as to be substantially parallel
to the gear section of said rack and have a predetermined gap
relative thereto. .
5. A head feeding apparatus as claimed in claim 1, wherein

both ends of the gear section of said rack are formed so as to



transm ssian gear 27 thereby protecting teeth of the rack 23 or the
transm ssion gear 27 frombeing chipped. If the gear section 23 is noved

dint ' i cated by the .arrow a, the elastic deformation arns
24A, ”ﬂmnunﬂ“]ﬂmlrmm so that wurging force is stored so as to absorb an
excesSive ‘'tr&nsiisSion force given to thg rack 21 fromthe upper gear
section 30 of the first transm ssion geal 27. For exanple, if a shock is
applied to the optical pickup device 4 because of a disturbance when the
feeding apparatus 1 is stopped, the gear section 23 of the rack 21 is
deformed i hetelpstitadlysdpEprpablenhdneBiichr 6t ddTesd irne thedr sodek pothom
~bei ng chipgeg. That 1S | f %hg driving thor 34_st ops rotgting, a novenent
of the rack"®21%ff glﬁ??%ﬁg?_n_FﬁBiﬁﬁf d B?n§%bs%+?%mW?f?ﬁ SThFig 4is
17~ stoppgd. WWtReddi fe @Ik LAPPar #6848 MEs (OBl imedNOCke 1 SimPP] Iviterd th t he
optical pickup device 4 and then the rack 21 is about to be noved in a
directi on saddcafledthy tedoxmadioR isecEliGn 4tompitistelsi & maty, ofherhe hermgear
section 23 is stopped, the rack 21 is supplied with a resistance fromthe
Teoth 36 oPOFRLOBRERch GEArmed Ctitaramt Y THED (10S (8995 AR S P a7,
that is, tBEck on both ends of said rack.

7. A héad feeding apparatus as claimed in claim 6, wherein

said arm pqrtions are formed so as. to substantially parallel

to the gear section of said rack and have a predetermined gap

relative thereto.
8. A head feeding apparatus comprising a base in which said
head is mounted, a guide mechanism for guiding said base in a
direction of the diameter of a disk shaped recording medium,
and a moving mechanism for moving said-head along said guide
mechanism,

said moving mechanism including a driving source, a rack
and a transmission mechanism,

said rack being moved together with said head mounted to

said base, >

said transmission mechanism contéining transmission gears
which engage with the gear section of said rack so as to
transmit a driving force of said driving source to said rack,
and

said rack further containing elastic deformation sections
for urging the gear section of said rack toward said

transmission gear.

9. A head feeding apparatus as claimed in claim 8 wherein at



af6reHEﬁ%+ﬁﬁed—#eFee—+ﬁ—%he direction.of the arrowb in FIG -6. Thus, the

-force indj arrowainFIG 6 is applied to the rack 21, so

t hat tdﬂi"@?hﬁiﬂi’!‘“ﬂiﬁi is moved in a direction indicated by the arrow T
in Fl G'"% 2 direction to | eave the first transm ssion gear 27.
At this time, as in the above descri bethzase, the elastic deformation

arns 24A,. 24B are deforned in terns of elasticity to store the urging
force thereby absorbing a |oad applied to the first transm ssion gear 27.
In the feeding apparatus 1 for the optical pickup device as described
above, whieastheneaekd2ofsthetgedeisretioredfbypadd deicki ig formedofot he

driving notqQr 34, the ar secti 23 1S eformed in ter of elasticity
o thar (1 HealesrealTE aRForRARLA i HaTEa (0T oS LB Bat A ope
transm Ssifl 083 dohgaedt!Srdm' S d AF K en GRE i Ggediddenl y transni tted
force applied by the upper gear section 30 of the first transm ssion gear
27. As al0esW theddef emptiinpalappactatusdeas ad adimesl pirevedrdiond & mdmardial ng
noved suddenly in the diameter directjon of the optical disk 2 thereby

prevent i R 1he lgsticadefprrabl oR It Loy r\HrﬁesSttP@ESﬁ@rt AechipRertnaald 18A,
18B of thg, Ghagpiguctda directibfl (N5t  ERL fh ARRAIALE ol 'id 18cPYIscal

pi ckup devi ce
engaged with said transmission gear section and further in such

a direction that said head is fed by said moving mechanism.
11. A head feeding apparatus as claimed in claim 10 wherein
said elastic deformation section comprises arm portions formed
integrally with the gear section of said rack on at least one
end of said rack.

12. A head feeding mechanism as claimed in claim 11 wherein
said arm portion is connected with the gear seé¢tion of said
rack so as to be substantially parallel to the gear section of
said rack and have a predetermined gap relative thefeto.

13. A'heéd feeding apparatus as claimed in claim 8 wherein
both ends of the gear section of said rack are formed so as to
be elastically deformable in such a direction that said both
"ends are disengaged from said traﬁsmission mechanism.

14. A head feeding apparatus as claimed in claim 13 wherein
said elastic deformation section urges the gear section of said
rack in such a direqtion that the gear section of said rack is
engaged with said transmission gear section and further in such
a direction that said head is fed by said moving mechanism.
15. A head feeding apparatus as claimed in claim 14 wherein

said elastic deformation section comprises a pair of the arm



accordi ng to the present invention, because the gear section 23 is
»urge ion to nmesh with the first ‘transm ssion gear 27 by
el asﬂmmml ummmwm astic defornmation arns 24A, 24B of the rack 21, a
backl &sh¢55ti s* prevented from bei ng caused between the gear section 23 of
the rack 21 and the teeth 36 of the uppes gear section 30 of the first
transm ssion gear 27. Thus, the gear section 23 of the rack 21 neshes with
the teeth 36 of the upper gear section 30 of the first transm ssion gear
27 securely so that the optical pickup device 4 can be noved securely.
That is, mriiisoq@wicm eformd rim’rmsu"atlﬁer mridis tihes ige refseicdiiomc wf said |In
t he feedln p arat tical pickup device according to the
present t$ dﬁ v? nB? * continues to rotate despite it
that the p@tIC@llh@A&%@mg%pé‘ra&étw&eﬁalﬂé@ 0831 56U PiferPin t e
rack 21 is noved in such a“direction to | eave the first transn155|on gear
27, so téaid aawmexmadsions faare e apEded wi tthahea@gead] dec tiiom fafr Haid
transm ssi on gear 27 i s ahsorbed therepg reventln the rack 21 and the

transm ssFR3RknECh&AS &P Brbitanidalie » BRugegr section, ofje
feeding a a r d o a nal force
is_appliegg?% %Egkoa§§C%%O§|thf&g%e?t@kﬂgﬁ g%?cﬁe}gtkﬁengggg%géd t he gear
section 23 of the rack 21 is noved in such a direction to di sengage from
the teeth 36 of the '




upper gear section 30 of the first transm ssion gear 27, t her eby
preventing the rack, the transm ssion nechani smand the | i ke from bei ng
damaged. S 19 Al t hough t he head
feeding apparatus according to the present invention has been -described
above by taking as an exanple a case iggwhich it is applied to the CD- ROM
di sk reproduction apparatus, the present inventionis not limted to this
but can be applied to an optical pickup device of an apparatus for

recordi ng ﬁﬁﬁ% CH%Ph i conducts recording and/or reproduction in
di sk shaped recordsng me IL#§*§%Ch as optical magnetic di sk which enables

i nformation S|gnals to be witten therein or the like. The present

i nvention g HE Pt dlogieE f eedi ng apparatus for the optica

pi ckup deV|ce but nay pe applied to a head feeding nechani smof a

magneti c di sk dpheeadt iseding apphtrabughf ar pzeao mfinghd ndloamaitd ones dbgnal s on
arns are fornmed_ _on both ends of the rack according to the fo epenti oned

enbodi nentin i3 fiskephpredprecos digsnmed idm SYch AF AP bhca b 3k ar

| east one Fégﬁing the signals recorded therein comprises a guide

mechanism and a moving mecﬁanism. The guide mechanism guides
the hegd in a direction of the diameter of the disk shaped
recording medium. The moving mechanism moves the head along.
the guide mechanism. The moving mechanism comprises a driving
source, a rack and a transmission mechanism. The rack is moved
together with the head. The transmission mechanism meshes with
the rack to transmit a driving force from the driving source.
The rack is provided with- elastic deformation sections for

urging the gear section of the rack toward the transmission

mechanism.

FIGURE 2



The head feeding apparatus of the present invention may be nodified in
various types within a range not ldrgely departing froma spirit thereof.
20 WHAT IS CLAIMED IS: 1. A head feeding apparatus conprising a guide
mechani smfor guiding said head in a direction of the dianeter of a disk
‘'shaped recordi ng nmedi um and a novi ng mechani smfor noving said head al ong
sai d gui de nechani sm sai d novi ng nechani smincluding a driving
source, a rack and a transnission mechdri sm said rack being noved
together with said head, sai d transm ssi on nechani sm engaging with
said rack to transmt a driving force fromsaid driving source, sai d
rack further containing an elastic deformation section for urging a gear
section of said rack toward said transm ssion nechanism 2. A head
feeding apparatus as clainmed in claiml1l, wherein at |east one end of the
gear section of said rack is forned so as to be elastically deformable in
such a direction that said
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one end is disengaged fromsaid transm ssion nechanism 3. A head feeding
apparatus as clained in claim3, wherein said elastic deformation section
conprises armportions formed integrally with the gear section of said
rack on at |east one end of said rack. 4. A head feeding apparatus as
claimed in claim3, wherein said armportion is forned so as to be
substantially parallel to the gear section of said rack and have a
predeterm ned gap relative thereto. *¢5 A head feeding apparatus as
claimed in claiml1l, wherein both ends of the gear section of said rack are
fornmed so as to 21 be elastically
deformable in such a direction that said both ends are di sengaged from
said transm ssion nechanism 6. A head feeding apparatus as clainmed in

claim5, wherein said elastic defornatlon conprises a pair of the
arm portions each formed |ntdghﬁll Wi ge r ction of said rack on
both ends of said rack. 7. A Rea fe d| rat as clainmed in claim
6, wherein said arm portions dre Y : t ubsiéntially par al | el
to the gear section of sai2Kaqk [h3keva L erfi neg gap
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rel ative thereto. 8. A head feeding apparatus conprising a base in which
said head is nounted, a guide nmechanismfor guiding said base in a
direction of the diameter of a disk shaped recording nmedium and a noving
mechani sm for noving said head al ong said guide nechanism sai d
nmovi ng nmechani smincluding a driving source, a rack and a transm ssion
mechani sm sai d rack. bei ng noved together with said head nounted to
sai d base, sai d transm ssi on necB#Ahi sm contai ning transm ssion gears
whi ch engage with the gear section of said rack so as to transmt a
driving force of said driving source to said rack, and 2 sai d rack
further containing elastic defornation sections for urging the gear
section of said rack toward said transm ssi on gear. 9. A head feeding
apparatus as clainmed in claim8 wherein at

22 | east one end of the gear section of said rack is forned so as
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to be elastically deformable in such a direction that said one end is

di sengaged fromsaid transm ssion gear. 10. A head feedi ng apparatus as
claimed in claim9 wherein said elastic deformation section urges the gear
section of said rack in such a direction that the gear section of said
rack is engaged with said transm ssion gear section and further in such a
direction that said head is fed by said noving nechanism 11. A head
feedi ng apparatus as clained in cl ai m&/® wherein said elastic deformation
section conprises armportions forned integrally with the gear section of
said rack on at |east one end of said rack. 12. A head feedi ng mechani sm
as clainmed in claim1l1l wherein said armportion is connected with the gear
section-of said rack so as to be substantially parallel to the gear
section of said rack and have a predeterm ned gap relative thereto. 13. A
head feeding apparatus as.clained in claim8 wherein both ends of the gear
section of said rack are fornmed so as to be elastically deformable in such
a direction that said both27&nds are dlsqg.‘%ed4m40n1sald transm ssion
mechani sm 14. A head FeetvrAg—apparatus

sai d elastic deformation @n ur g6

ar sectlon of said rack in
is engaged with said
g | ecti on that said head

/g apparatus as cl ai ned

transm ssi on gear section
is fed by said noving ng
in claim14 wherein J




said.el astic deformation section conprises a pair of the arm
23 portions each fornmed integrally with the gear section of said rack
on both ends of said rack. 16. A head feeding apparatus as clainmed in
claim 15 wherein said armportions are connected with the gear section of
said rack so as to substantially parallel to the gear section of said
rack and have a predeterm ned gap rel ative thereto. :
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