Tt TLEOF THE | NVENTI ON Di sk Drive BACKGROUND C]'—' "?qu -8

‘| NVENT!{-ON SR The present invention relates to disk erQQg “oPYy.
rand 5 nor e partlcularly, to a disk drive which is applied to a
‘di sk of, for exanple, the so-called MD (minidisk) or the i ke
‘including a recording and/or reproduci ng redi um encased in a disk
cartridge and 1is provided for recording I nformati on on the
medi um or reproducing the information 10 recorded on the nmedium
As a disk:drive'to be applied to a disk of, for exanpl e, the
so-cal l ed MD (TITLEI 6K) TBE INEENTEKE@N i ncl uding a recordi ng and/ or
ir eproduci ng nedi um encased in a disk cartridge, there has
‘conventional |y been genepakkyDkfiown a 15  disk drive provided with a
recordi-ng and reproduci ng neans for recording i nformation on
the recordi NgBACRGROUND OF THEr:mvgmmmmmg medi um encased in a disk
cartridge or : reproducing the information recorded on the nmedium a
hol der The present invention relates to disk drives, and
5 more particularly, to a disk drive which is applied to a

disk of, for example, the so-called MD (minidisk) or the
like including a recording and/or reproducing medium encased
in a disk cartridge and is provided for recording

information on the medium or reprbducing the information

10  recorded on the medium.
As a disk drive to be applied to a disk of, for
example, the so-called MD (minidisk) or the like including a
recording and/or reproducing medium encased in a disk
--cartridge, there has conveﬁtionally been generally known a
15 disk drive provided with a fecording and reproducing means
for recording information on the recording and/or
"’ reproducing medium encased in a disk cartridge dr
reproduéing the information.recorded on the‘medium; a holder
means for guiding and holding the disk cartridgfe that __is.
20 being inserted, a loading means capable of transferring ﬁhe
disk cartridge between a nmuntiné and dismounting positibn
where the disk cartridge can be mounted on and dismounted
from the holder means and a recording and reproducing
I;t)sition of the recording 'and reproducing means, a drive

25 means capable of driving the loading means and a chassis



"means for guiding and hol'ding the disk cartridge that is 20 bei ng

I nserted, a | oading neans capable of transferring the di sk cartridge
bet ween a nmounti ng and di snmounting position where the disk cartridge
can be mounted on and di snount ed from the holder nmeans and a
recording and reproducing - posi t+th-of the recording and reproduci ng
nmeans, a drive 25 nmeans capabl e of -driving the | oading neans and a
chassi s . . - 2- t hat serves
as a nounting base for these principal constituent neans. For

exanpl e, 't hEhpti oseaviesr efas engesmofinting bhaseanefer Patkese Lapdigpiépal
Publ i cati on No. HElI 6-267124, Japanese Patent Lai d-Open Publication
No. HEl 8-163t&8itueht méapsnesEoPa¢ratple) dtlipeprPobl artt refieNencéEl of
8-171765 and Japanese Patent Laid-Open Publication No. HEl 8-180625
and gapanedeschaseént heLabd<0pertl cansliicatiicmns Nof, sHER acdR6k124,

drive. In the above disk drive, the neans of the 10
recordi ng apdpafpseduphfénfeangidtopsler FRATTatitili M. MEARS  §-102118,
5 Japanese Patent Laid-Open Publiéation No. HEI 8-171765 -and
Japanese Patent Laid-Open Publication No. HEI 8-180625 and
so on disclose the detailed constructions of such a disk
drive.
In .the above disk drive, the means of the
10 recording and reproducing means, holder means, loading means
and drive means are finally fixed and supported b& or
engaged .with the qhassis directly or indirectly'_to ;be
assembled into a finished product. |
| However, most of'the ébove means themselves are
15 construcﬁed of many components, and in order to assure
accurate and smootn operation, a very high accurany is
required for the ébove means and their assembled state in
such a disk dfive. Therefore, a lot of processes are
required for assembling them as a finished product, and this
20 has led to the drawback that much labor and time  are
.necessarylfor the assembling work. |
The disk drive of_the above type is constructed by
assembling many components as described above. Therefore,
the strunture is inevitably complicated, and in performing

25 maintenance work for service, it is very hard to perform



%nd drive nmeans are finally fixed and supported by or engaged

“with the chassis directly or indirectly to be assenbled into a
fi'ni shed product. However, nost of the above means
t hensel ves are 15 constructed of many conponents, and in order to
assure accurate and snoot h-operatiem -a very high accuracy is
required for the above neans and their assenbled state in such a di sk
drive. Therefore, a lot of .processes are required for assenbling

themas a fini'shed product, and this 20 has led to the drawback
that nuch | 8B8RsSsgrblingneandr geassembidagssafy the tdesembiedbl fagished.
The di sk drive of the above type is constructed by assenbl i ng many
conponent s aPredyeti-bed above. Therefore, the structure is

i nevitably conplicated, and in performng 25 mai nt enance work for
service, it is very h@nd tthe peiHear hand, with regard to the size of the

- 3- di sassenbl i ng and reassenbling of the assenbled finished
product. ~ disk drive, there is a demand for further compacting of the
5 disk drive concerning not only the portable types but also

those that are assembled into audio devices for home use and
on-board automobile use.
SUMMARY OF THE INVENTION

The present invention has been made in view of the

10 aforementioned conventional technical problems and has an
object to improve the productivity and serviceability in
the assembling work by exalting the assembling performance
of é disk drive, for the Ffurther compédting of the disk
drive. )

15 ~According to_ a first aspect of the present
invention, there is provided a disk drive comprising: a
reéording and reproducing means for recording information on
a recording and/or’ reproducingl medium gnCased in a disk
cartridge or reproducing the information recorded on the

20 medium; a holder means for gﬁiding and holding the disk
cartridge that is being inserted; a transfer means for-
transferring the disk cartridge between a mounting and
dismounting position where the disk cartridge can be mounted
on and dismounted from the holder means and an inseftion

25 completed position where the disk cartridge is completely



On the other hand, with regard to the size of the di sk drive, there
Is a demand for further conpacting of the 5 di sk drive concerning not
only the portable types but also those that are assenbled into audio
devi ces for honme use and on- board aut onobi l'e use. SUWMVARY OF
THE | NVENTI ON " The present4 i-nvention has been made in view
of the 10 af orenenti oned conventional technical problens and has an
object to inmprove the productivity and serviceability in t he
assenbling work by exalting the assenbling performance of a disk
drive, for fheektiethein caohgachbhdeof mnidwnsli Sla drive dudars capable of
According to a first aspect of +the present - invention, there

i s provided arfiv$kgdithee @My fed Mansy and a th&8EdsNghakd seeivesdds g
means for recording information on a recordi ng and/ or reproducing

nmedi um encasgguhBifigdi Blise for Caheseddmeding,ePHAHICI Qs hegr ifeOr Bl
recorded on the 20 medi um a hol der neans for guiding and hol ding t

di sk caphbte@etEhator s R NGnitser bed: a @ Hd1asd e‘imri%a“ébf:ﬁned br;lg
transferring the disk cartridge between a nDuntlng and |snDunt| g

P?glmt!tﬁg ‘A’Q?i&@uh@fnﬁsS%%a;%f#%{?ﬁegﬁf b, egh? et c}' p03|t|0n V\/nere t%(?u

di sk cartridgf,ks; §OMh8%®! Yobtained by mounting the .recording and

'reproduéing means and the drive meané on the chassis, the

chassis being provided with a pivot Support portion for

éupporting the holder means pivotally in the vertical

10 direction, the transfer means and the drive means being

provided with engagement portions to be engaged with each

other in the vertical direction, and the holder unit being

assémbled with the chassié pivotally ih  the vertical

direction in a state in wﬁich the traﬁsfer means and the

15  drive means are engaged with each other in the vertical
direction.

By - adopting this construction, the final
assembling of the disk drive éan be achieved by the simple
work of supporting the pivot.of the holder means by the
. 20 pivot supﬁort of the chassis and pivoting downward the

holder means while engaging the transfer means with the
drive means in the veftical direction. That is, the holder
unit can be assembled with the chassis unit only by the

pivot operation, and both the units are engaged with each

25 other by only one portion. Therefore, the assembling work



lg- inserted in the hol der means; a drive means capabl e of
driving the transfer neans; and a chassis that serves as a nount i ng
base for these nmeans, the disk drive being constructed of two units
of a holder unit obtained by 5 nounting the transfer neans on the
hol der neans and a chassis unit- Sobtained by nounting the
recording and reproduci ng neans and the drive neans on the chassis,
t he chassi s being provided with a pivot support portion for
supporting the holder neans pivotally in the vertical 10 direction, the
transfer neadg@sawglihasdtheedigapsemeligg work) whHvpekld thenuehbagear e
portions to be engaged with each other in the vertical direction, and
t he hol der uNerybeasgly achievednbled with the chassis pivotally in
the vertical direction in a state in which the transfer neans and
the 15 drive neans aceoeddagedtwi th esebondheaspactheofertheal present
di rection. By adopting this construction, the final
invention, based on the above first aspect of the present
5 invention, a first cam element is provided on the chassis
unit side, a second cam element to be coupled with the first
cam element is provided on the holder unit side and the
holder unit is assembled with the chassis, whereby both the
cam elements are coupled with each other in the vertical
‘10 direction, forming a cam mechanism for vertically moving the
disk cartridge between the insertion completed position and
the recording and reproducing position of the recording and
reproducing means.
| With this arrangement, the vertical movement means
15 can be provided with a relatively simple construction. By
descending the disk cartridge by the cam mechanism from the
" insertion completed position to the recording and
reproducing position in addition to the transfer of the disk
cartridge from the mounting and dismounting position to the
20 insertion completed position by the transfer means, a
- loading operation sequence can be performed. In this case,
both the cam elements are coupled with each other in the
vertical direction, and therefore, the pivot operation of

the holder unit in assembling the holder unit with the

25 chassis is not hindered.



assenbl ing of the disk drive can be achi eved by the sinple wor k of
supporting the pivot of the hol der neans by the 20 pi vot support of
the chassis and pivoting dowward the hol der neans whil e engagi ng
the transfer nmeans with the . drive nmeans in the vertical direction.
That is, the hol der unit can be asselrisied with the chassis unit only
by the pi vot operation, and both the units are engaged wth each 25
ot her by only one portion. Therefore, the assenbling work '

- 5- (as well as the disassenbling work) of both the units can be
very easily achi eved. Furthermore, acqn;@gmq ngot @ athdrdnaspessctohHf thae

pr esent I nventi.on, based on the above first aspect of the present
5 inventioRregentr stinventdlaaent thergr ovisled ppoviidiedchagsi slisk  driwet
side, a second camelenent to be coupled with the first cam el ement
i s provided ocomphéshngdea wecbrdiidg amd treproducindaheens ufibt recasdiendg! ed
with the chassis, whereby both the cam el ements are coupled with
each other i|imnfbematidtncah a recording and/or reproducing medium encased
5 in a disk cartridge or reproducing the information recorded
on the medium; a holder means for guiding and holding the
disk cartridge that is being inserted; a transfer means for
transferring the disk cartridge between a mounting and
dismounting position where the disk cartridge'can be mounfed
10 on and dismounted from the holder means énd an insertion
completed position where the disk cartridge is completely
inserted in the holder means; a vertical moﬁement means for
vertically moving the disk cartridge betweén the insertion
completéd position and éhe recording and reproduéing
15 position of the recording and reproducing means; a dfiﬁe
means capable of driving the transfer means and the vertical
movement means; and a chassis that serves_és a mounting base
for these means, the drive meaﬁs comprising: first and
second rack members that are_slidably arranged opposite to
20 each other on the chassis; a drive gear that is arranged
between both the rack members and is able to mesh with a
toothed portion of each of the rack members; and a switch
lever that can engage with both the rack members and

switches a state of meshing of the toothed portion of each

25 of the rack members with the drive gear, the first rack



10 ‘direction, form ng a cam mechani smfor vertically noving the

di sk cartridge between the insertion conpleted position and t he
recordi ng and reproduci ng position of the recording and r epr oduci ng
nmeans. Wth this arrangenent, the vertical novenent neans

15 can be provided with a rel atively sinpl-e construction. By _
descendi ng the disk cartridge by the cam nechanismfromthe “insertion
conpleted position to t he recording and reproduci ng position
in addition to the transfer of the disk cartridge fromthe nounting

and d|snnuntmagbpmsbeumgIprdvnﬂeduhith|msﬁifsbneng@g@m@hedpo@@§¢ﬁl@G b8y
the transfer neans, a | oadi ng operation sequence can be

perforned. | anghgedcasiath the thkahbfebe wedns) endRl SsaE6n8 oWl ed Hbhbegach
other in the vertical direction, and therefore, the pivot operation

of t hbehiaderowiided Miags eimhiédshd henfobaiREntinborvi sl +het gérves
chassis is not hindered.
Further.nore, agCcgakd ngf t eha b@kt@cﬁipﬁﬁ$eﬁknkh%mans, whereby either one
5 of the rack members is made-to élide to a specified position
by rotation of the drive gear meshéd with the toothed
portion thereof and thereafter the switch lever effects a
switching operation so that the toothed portion of the other
rack member meshes with the drive gear, consequently sliding
10 the other rack member to a specified position in a direction
opposite to the direction in which the one rack member
- slides. .
In this case, the two rack.'members :tﬁat- have
different roles can be dri;en in the opposite directions by
15 the one drive gear, énd the switch lever switches the state
of meshing of this drive gear with the toothed portion of
each of the rack members, thereby allowing the rack members
to be each driven with an appropriate timing; With this
arrangement, the structure can.be simplified énd compacted
20 in terms of size as compared with the case where the above
two rack members are separately provided. Particularly, the
disk drive can be compacted in size in the transfer
direction of the disk cartridge.
Furthermore, éccording to a fourth aspect of the

25 present invention, based on the above third aspect of the



present invention, there is provided a disk drive conpri si ng:
a recording and reproduci ng neans for recording I nformation on a
recordi ng and/ or reproduci ng nedi um encased 5 in a disk cartridge or
reproducing the information recorded on the medium a hol der neans
for guiding and hol ding the - disk-c8r+ridge that is being inserted; a
transfer neans for transferring the disk cartridge between a
nount i ng and di snounting position where the disk cartridge can be
mounted 10 ‘on and di smounted fromthe hol der nmeans and an insertion
conpl et ed pae¥esemt whnventhendi sheparthe ddesks canipliclge yis loadednseoted

i n the hol der neans; a vertical novenent means for vertically noving
t he di sk carthe dyeubtingeanthdismoantioy positictonpd ethd reesrting anad
the recording and reproducing 15 position of the recording and

repr oduci ng reprsduciny ipesition, reRNE Gl l0mabed NG (diE venahs ehe
means and the verti cal novenent neans; and a chassis that serves as a

mount i ng bas@rive ged®rtd hesiidaansa éﬂ&:ﬂrﬂé@ ﬁ@ﬁrt%dipr&fﬁ% ndihgStoand
second rack nenbers that are slidably arranged opposite to each ot her

on the ghassiige #ndéitEole I S d b e ck
menbers and i s aﬁ?e to nes%ba% éted pé%aem%@tﬁiﬂ%&ﬁt?%ﬁﬁo gg%gdg€ aﬁa

rack member sihash e R switeh R i LWAGRND fRLLtBE LaCk

menbers and
that the toothed portion of the second rack member meshes

with the drive gear, consequently sliding the second rack
member to a specified position corresponding to the
10 recording and reproducing position of the disk cartridge.

In this case, the slide operation of 5oth the rack
members is switched in accordaﬁce with an appropriate
timing, by which the transfer of the disk cartridge from the
moﬁnting and dismounting poéition to the insertion completed

15 position and the deécending operation from this insertion
complgted position to the recording and reproducing position
are performed as a loading operation sequence.

Furthermore, according to a fifth aspect of the
present inVention, based on the above fourth aspect of the

20 present invention, the second rack member is.provided,with.a
third engagement portion to be engaged with a support member
side of a magnetic head of the recording and reproducing
means and the second rack member is made to slide to the
specified position -corresponding to the recording and

25 reproducing position of the disk cartridge and thereafter



swi tches a state of neshing of the toothed portion of each 25 of the
rack menbers with the drive gear, the first rack
-7- menber being provided with a first engagenent portion.to be
engaged with the transfer neans, the second rack nemnber bei ng
provided with a second engagenent portion%hat serves as part of the
vertical novenent neans, whereby either one 5 of the rack nenbers is
made to slide to a specified position by rotation of the drive gear
meshed with the toothed ortion thereof and thereafter the switch
| ever effect@a@e to slidgtEurkaespdnatihsm samenhstineetioset Hengagusndd vof
t he ot her - rack nenber neshes with the drive gear, consequently
sliding 10 drivitngthbe supportnbember dospeel fthke paghetda head dintect on
opposite to the direction in which the one rack nenber sl i des.
In this casegcordablewstaté. neletlbist basehane further diolkerentagsilgagdcan
be driven in the opposite directions by 15 the one drive gear, and the
swi tch | evertevithe hescoid sdck enember, so that the further compacting of

5 the disk drive can be achieved.

In the first aspect of the present invention, the
disk drive is constructed of the two units of the holder
unit and the chassis unit, and the holder unit is assembled
with the chassis pivotally in the vertical direction in .the

10 state in which the transfer means and the drive means are
engaged with_each other in the vertical direction. With
this arrangement, the final assembling of the disk drive cén
be achieved by the simple work of supporting the pivot of
the holder means by the pivot support of the chassis and

15 pivoting doanard- the holder means while engaging the
transfer means with the drive means in the vertical
direction. That is, the holder unit can be assembled with
the chassis unit only by the pivot operation, and both the
units are 'engaged with each other by only one portion.

20 Therefore, the assembling work (as well as the disassembling
work) of both the units can be very easily achieved.

As a result, the productivity in the assembling
work of the disk drive can be remarkably improved.

Furthermore, " the serviceability is also remarkably

25 improved.



of meshing of this drive gear with the toothed portion of ‘each of
the rack nmenbers, thereby allowi ng the rack nenbers to be each
driven with an appropriate timng. Wth this arrangenent, the
structure can be sinplified and conpacted 20 in ternms of size as
conpared with the case where the.above _1g0- two rack nenbers are
separately provided. Particularly, the di sk drive can be conpacted
in size in the transfer ~direction of the disk cartridge.
Furthernore, according to a fourth-aspect of the 25 present invention,

based on the above thi pdsaspegh OftHd'®e second aspect of the present

- 8- . present invention, when the disk cartridge is |oaded from
the nmounting; 3pen€i SAPUBLISAGaRIY WHY $8md NRFFREST LR of the above
reproduci ng position, the first rack nmenber is driven by the rive

gear 1o siidgifgra Sacld i off PRRL! | BPCLOLE CSHANEHINbH Ocand be! Mifrddinald | o

conpl eted position I sk cart ge an thereafter

ever effect dprRUAGPENIpPPELELIBIIRG the holddF uhl¥ O Gtk RAAIAE, "

5 the first cam element provided on the chassis unit side and

the second cam élement provided on the holder unit side are

coupled with each other in the vertical direction,

consequently'forming the cam mechanism for vertically moving

the disk cartridge betweeﬁ.the insertion completed position

10 and the recording and reproducing position of the recording

and reproducing means. Therefore, the vertical movement

means caﬁ be provided with a relatively simple construction.

By descending the disk.cargfidge by the cam mechanism from

the insertion completed position to the recording and

15 reproducing position in addition to the transfer of the disk

cartridge from the mounting and dismounting position to the

insertion completed position by the transfer means, a
loading operation sequence can be performed.

In this case, both the cam elements are coupled

20 with each other in the vertical direction, and therefore,

the pivot operation of the holder unit in assembling the
holder unit with the chassis is not hindered.

Furthermore, in the third aspect of the present

- invention, the first rack member provided with the first

25  engagement portion to be engaged with the transfer means and



wth the drive gear, consequently sliding the second rack menber to
a specified position corresponding to the 10 recordi ng and reproduci ng
position of the disk cartridge. - In this case, the slide
operation of both the rack menbers is switched in accordance with an
appropri ate timng, by which the&tansfer of the disk cartridge from
t he nounti ng and di snmounting position to the insertion conpleted 15
position and the descendi ng eperation fromthis insertion . conpl et ed
position to the recording and reprodUC|ng posi tion are perforned as
e

a | oadi ng opBeatsanPnsh gtk emember provided Wlﬁhuﬁhﬁﬁﬁ%?%ndaéégﬁﬁﬁﬁgnﬁo a
fifth aspect of the present invention, based on the above fourth
aspect of tRertign thedseserves casiparttpé ddheorikerbisahepoeemert preended
with a third engagenent portion to be engaged with a support nenber
side of a mageet s¢idahdyof arhanged orafipasidiely edrodgsialy other gmanthend
the second rack nenber is nade to slide to the specified position
correspondi chaississhe Theoddiveg gealr 25 arrapgedubehgeensbotbnthbéséeheadksk
cartridge and thereafter -9-

5 members, and the switch lever for switching the state of
meshing of the toothed portion of each of the rack members
with the drive gear is provided while being able to engage
with both the rack members. Either one of the rack members
is made to slide to the specified position by the rotation

10 of the drive gear and thereafter the switch lever effects a
switching operation so that the toothed portion of the other
rack member meshes with the drive gear, consequently sliding
the other rack member to the specified position in the
direction 6pposite to the direction in which one rack member

15 slides. Therefore, the two rack memberé that originally

have different roles can be driven in the opposite

directions by the one drive gear, and the state of meshing

of this drive gear with each of the rack members is switched

by the switch lever, thereby allowing the rack members to be
20 each driven with an appropriate timing.

With this arrangement, the structure can be

simplified and compacted in terms of size as compared with

the case where the above two rack members are separately

provided. Particularly, the disk drive can be compacted in

25 size in the transfer direction of the disk cartridge.



‘made to slide further in the same direction, consequently driving

the support nenber to set the magnetic head into a -recordabl e state.
In this case, a further role is assigned to the second rack nenber,
so that the further conpacting of 5 the disk drirve can be achi eved.

In the first aspect of the present inventliZon, the disk drive is
constructed of the two units of the hol der unit and the chassis
unit, and the holder unit is .assenbled with the chassis pivotally in

the vertical direction in the 10 state in which the transfer neans and
the drive neans are Furthewmerfsd it Bheadiouwsttheraspeetheofethiec iresent

di rection. Wth this arrangenent, the final assenbling of the disk
drive can inventyomchbavikdablyt bbesisguiee ebf«chf asufiwt iof the @bove of
t he hol der neans by the pivot support of the chassis and 15 pi voti ng
downward tHhirbl dspecteaot e | presegeyi dgvehnliéon can tbangdmduoesns
with the drive neans in the vertical - direction. That is, the hol der
unit can be mateidhiled-w,t hwhen the hdiskassirtrinide obsy lnadde pPromt the
operation, and both the units are engaged with each other by only

one porg i onmoultinglheief odd smbhatangenpbsngivhr kt¢ astive! Iresoddithg and
di sassenbl i ng wor k) of both the units can be very easily achieved.
As a resul t.rdgiodiddif ifodiitidn) e FETSIratk member is made to slide
to the specified position corresponding to the insertion
completed position of the_disk cartridge and thereafter the
switch lever effects a switching operation to slide the
10 second rack member to the specified position corresponding
to the recording and reproducing position of the disk
cartridge. With this arrangement, the slide_operation.of
‘both the rack members is switched in accordance with an
appropriate timing, 'by ‘wAiCh the .transfer of the disk
15 ‘cartridge from the mounting and dismountiﬁg position to the
insertion completed position and_the descending operation
from this insertion completed position to the recording and
reproducing position can.be performed as a ioading operation

sequence. . _ |
20 : Furthermore, in the fifth aspeét of the present
invention, basically the same effect as that of the above
fourth aspect of the present invention can be produced.
Moreover, fhe second rack membér is provided with the third
engagezﬁent portion to be engaged with the support member

25 side of the magnetic head of the recording and reproducing



‘work of the disk drive can be remarkably inproved. Furthernore, the
serviceability is also remarkably 25 | mproved.

-10- Also, in the second aspect of the present

i nvention, basically the same effect as that of the above first
aspect of the present invention .can be pri@uced. Furt hernore, by
assenbling the holder unit with the chassis, 5 the first cam el enent
provi ded on the chassis unit side and t he second cam el enent

provi ded on the holder unit side are coupled with each other in

the verticalean$.recthen, second rewksemembély ifornade tte cdddeectwmnithe for
vertically noving the disk cartridge between the insertion conpleted

position 1Gpecifiddie peEOEIBMg Eolré Uiy NgtHOStheon rekokrligngecandi ng
and reproduci ng neans. Therefore, "the vertical novenent means can

ol Cart e USRI PUSL oA B, el uR eridee ot tasngasinp (e
position tqaddao Ui AGt1ad in the same direction, thereby driving
5 the support member to set tﬁe magnetic head into the
recordable state. With this arrangement, a further role is
assigned to the second rack member, so that the further
compacting of the disk drive can be achieved.
BRIEF DESCRIPTION OF THE DRAWINGS

10 _ Fig. 1 is an overall perspective view of a disk

drive according to an embodiment of the present invention;
| Fig. 2 is an exploded perspective view of the

holder unit and the chassis;unit of the above disk drive;
Fig. 3 is an.explanatory side view of the above

15 disk drive in the assembled state;

Fig. 4 is an explanatory plan view of the above
holder unit:

Fig. 5 is an explanatory plan view of the above
chassis unit;

20 Fig. 6 is an éxplanatory' pian view showing an
associated state in which a slider of the above holder unit
is associated with a drive mechanism of the chassis unit;

Fig. 7 is an explanatory side view showing an

associated state in which the slider of thé above holder



15 reproduci ng position in addition to the transfer of the disk
cartridge fromthe nounting and di snounting position to the

i nsertion conpleted position by the transfer neans, a | oadi ng
operation sequence can be perforned. - In this case;, both
the camelenents are coupled 20, wth _epgh other in the vertical
direction, and therefore, t he pivot operation of the holder unit in
assenbling the hol der unit with the chassis is not hindered.
Furthernore, i-n the third aspect of the present i nvention, the first

rack menber ghovi ded a@stdhta*t%J iWith wr dPﬂG@gﬁaéﬂénPQ 0®N %ﬂﬁa&ed

with the transfer neans and ~the secon rack me
provi ded witfgnipe second engagenent portlon that serves as part of
t he verti cal nnvenent means are slidably arranged oppositely to each

oL O he s, CHERELTS TU8, SV R,005: SRS IRSSROIRY e
meshing of tfﬁséPBEQSdsPQH'QE'aPé v?l'?Ch tfet eovre"jlccﬁsrﬂ3 cartrldge is being
5 inserted into the holder; |
Fig. 9 is an explanatory side view showing an
insertion completed state when the above disk cartridge is
inserted in the holder;
Fig. 10 is an explanatory side view showing a

10 recording and reproducing enabled state when the above disk

cartridge is inserted in the holder;

| Fig. 11 is an explanatory plan view-showing.a lock
lever disengaged state whgn the above. disk cartridge is
inserted ih the holder;

15 Fig. 12 is an explanatory plan view showing a lock
lgver engaged state when the above disk cartridge is
inserted in the holder;

Fig. 13 is an explanatory plan view showing the
insértion completed State in thch the above disk cartridge
20 is inserted in the holder;

Fig. 14 is an explanatory plan view showing an
operation state in which a main rack énd a sub-rack operate

in a disk cartridge mounting and dismounting position;



With the drive gear is provided while being able to engage with both

the rack nenbers. Either one of the rack nenbers Is made to slide to
the specified position by the rotation 10 of the drive gear and
thereafter the switch lever effects a swi tchi-ng operation so that
the toothed portion of the other - a0l nenber neshes with the drive
gear, consequently sliding the other rack menber to the specified
position in the . directi.on opposite to the direction in which one
rack nenber 15 sl i des. Therefore, the two rack nmenbers that
originally have diifdf.er &bt isolas explbmadoiryerplant vdesppsisowing an
directions by the one drive gear, and the state of neshing of this

drive gear wopereddlonofstaree r dok wiehdder thies maihchaxtk and byhd heubwrkeh
| ever, thereby allow ng the rack nenbers to be 20 each driven with an

appropriate operage in a disk cartrid§éhihbestbonasgapiatedt pesstisief ure
can be sinplified and conpacted in terns of size as conpared with

the case where the abowgt.wol6adls raiﬁbekﬁlahat_aega[}ﬂﬁ{ Yview sHEWMHfCon

Particularly, the disk drive can be conpacted in 5 size in the transfer

directign of opeeadlith Cofdte d48 which the main rack and the sub-rack
operate in a disk cartridge reproducible position}

Fig. 17 is an explanatory plan view showing an
operation state in which the main rack and the sub-rack
operate in a disk cartridge recordable positién; and

10 Fig. 18 _is an overall perspective view of the
above disk cartridge.
DETAILED. DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments 6f the present invention

will be described in deta‘il .- below .with' reference to the

15 accompanying drawings.

. Fig. 1 is an overall perspective view of a disk
drive 1 according to an embodiment 6f the present invention.
As shown in this figqure, the disk drive 1 (éccasionally
referred to simply as a "unit" hereinafter) is basically

20 constructed of a holder unit 10 provided with a hqlder 11
for encasing and holding a disk cartridge 60 (occasionally
referred to simply as a "cartridge" hereinafter) in which
the so-called minidisk (MD) that serves as a recording
and/or reproducing medium is .encased and a chassis unit 30

25 provided with a flat-plate-shaped chassis 31 that serves as
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i nvention,
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the disk cartridge is |oaded fromthe

position t
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to the recording and reproduci ng position of the di

Furthernore, in the fourth aspect of the present
basically the sane effect as that of the above third

he present invention can be produced. Particul arly, when

5 mounting and disnmounting
o the recording and "%%broducing position, the first

Is made to slide to the specified position correspondi ng
to the insertion - - conpleted position of the disk cartridge and

t he
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sequence. 2artridge inserhimrherinder,eas desioribedt lakepect of the present
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The construction of these units 10 and -30 and the
operation of the disk drive 1 will be successively described
below.

Fig. 2 1is an exploded perspective view of the
holder unit lb and the chassis unit 30. Fig. 3 is an
explanatory side view of the whole body of the disk drive in
‘the assembled state. Fig. 4 is an'explanatpry plan view of
the holder unit 10. Fig; 5 is an explanatory plan view of
the chassis unit 30. Fig: 6 is an explanatory plah view
showing an associated state in which a loading meaﬁs of the
holder unit 10 is associated with a drive mechanism of the
chassis unit 30. Fig. 7 is an explanatory side'view showing
the associated state of Fig. 6. It is to be noted that the
construction of the disk cartridge 60 is shown in the
perspective view of Fig. 18.

The construction of the holder unit 10 will be
described first.

This holder unit 10 has the holder 11 that serves
as the main body of the holder unit 10 and guides, receives

and holds the disk cartridge 60 that is being inserted, and

t he

and



“invention, basically the sane effect as that of the above fourth
aspect of the present invention can be produced. Mor eover, the second
rack menber is provided with the third engagenent portion to be
engaged with the support nenber 25 side of the magnetic head of the
recordi ng and reproduci ng : -17- - 13-
nmeans. The second rack nenber is made to slide to the specified
position corresponding to the recording and repr oduci ng position of
the disk cartridge and thereafter made to slide further in the sane
di recti on, théﬁeggmlaierviwg issbasigellyumsomtedrwibelr at gligier l%ethat _
magnetic head into the ~recordable state. Wth this arrangenent, a
further rol trassfers thasdigikedardrilges@&fortthatacks neebey, isserbed ihto
“further conpacting of the disk drive can be achieved. - BRI EF
DESCRI PTI ONthe T tDRAW 8iG3ock0 lever 13 forFilgckinigs aard omeladking the
perspective view of a disk drive according to an enbodi nent of the
present invdbskoeartridge 60 that isFb@ing imsentedpwhtrdrespspectso vehyi ew
of the _

5 slider 12 and a shutter opener 15 for opening and closing a
shutter 61 of the cartridge 60. It is to be noted that the
holder 11 corresponds to the holder means stated in the
claims of the present application.

The holder 11 has one end provided with an opening

10 lla for receiving the disk éartridge 60 and the other end
provided with a pair of pivot pins 11lb and 1llc .(only the
- pivot pin 11b on one side is shown in Fig. 1 and Fig. 2)
that serve as pivots for a pivoting operation in the
vertical direction of the holder 11 while projecting

15 . laterally outward.

The bottom surfade of the holder 11 is provided
with an engagement projection 11d to be engaged with a drive
mechanism capable of driving a loading means including the
slider 12 as described later. It is to be noted that the

20 drive mechanism is provided on the chassis unit 30.

The slider 12 has a hook portion 1l2a (see Fig. 4)
on the lower surface side, and this hook section 12a is
slidably engaged with an elongated grdove_lls cut in the

holder 11. This elongated groove 1lls extends in a direction

25 in which the cartridge 60 is inserted or ejected (the



hol der unit and the chassis unit of the above di sk drive:

Fig. 3 is an explanatory S|de vi ew of the above 15 disk drive in the

assenbl ed state; Fig. 4 is an explanatory plan view of the
above hol der unit; ‘Fig. 5 is an explanatory pl an

vi ew of the above chassis .unit; 2Q8- Fig. 6 is an

expl anatory plan view show ng an associated state in which a slider
of the above hol der unit . is associated with a drive nmechani smof the
chassis unit;- " Fig. 7 is an explanatory side view show ng
an asshiveriteidbrst atffe anrgdi @YE hehsWwhdein ofFilde ahoveahdl d8fe hook
-14- unit is associated with the drive nechani smof the chassis
unit; section 12aFi@.8, sthé e3pdeRatpry <age WowV SAOWHW ABove

insertion start state when the above di sk cartridge is being

5

i nserted

into the hol@i#fection (direction A/B) within the range of this elongated

groove 1lls.

5 The disk cartridge 60 being inserted from the

holder opening 1lla is transferred into the unit 1

accordance with the movement of this slider 12.

in

The slider 12 is provided with an engagement pin

12b that has a specified length and extends downward, and as

10 described later, this engagement pin 12b

comes

into

engagement with the drive means on the chassis unit 30 side.

It is to be noted that this slider 12 is to

transfer the disk cartridgé 60 between the mnounting and

dismounting position wheré the cartridge can be mounted and

15 dismounted from the holder 11 and an insértion completed

position where the cartridge is completely positioned with

respect to the holder 11. The slider 12 corresponds to the

transfer means as disclosed in the claims of the present

application, and constitutes part of the loading means

'20 capable of transferring the cartridge between the above

mounting and dismounting position and a recording and

reproducing position of the recording and reproducing unit

(described later) as disclosed in the claims of the present

application.



Fig. 9 is an explanatory side view showi ng an i nsertion conpl eted
state when the above disk cartridge is I nserted in the hol der
Fig. 10 is an explanatory side view showing a 10 recordi ng and
reproducing enabl ed state when the above di sk - cartridge is inserted
in the hol der; _ Fig. 11 +39an expl anatory plan vi ew show ng
a | ock . | ever di sengaged state when the above disk cartridge is
inserted in the holder; 15 . Fig. 12 is. an explanatory plan view
showi ng a | ock | ever erigaged state when the above disk cartridge is
inserted in the hol der;The lock lever 13 hag. a3hoek aposkpprand3s yoipl Bhe
view showing the ~  insertion conpleted state in which the above disk
cartridge 2Qoweri Ssumfesrd edide, t badhdihder ;hook portion 13a ¥%gslidabiyan
expl anatory plan view show ng an _ operation state in which a main rack
and ? sub- r agihgapedateith an élongdiek grodve dy2snoutt iimg thel slidenni?ng
posi ti on; -15-
This elongated groove 12s extends in the insertion/ejection
5 direction (direction A/B, see Fig. 4) of the cartridge 60 in
a state in which the slider 12 is assembled with the holder
11. The hook portion 13a (i.e., the lock lever 13) is able
to move in the above direction (diregtion A/B) within the
range of this elongated groove 12s and is able to pivot
10 around a center Pf of the. hook poftion 13a (i.e., in the
direction of arrow C/D shown in Fig. 4).

This lock lever 13 is always wurged in the.
direction of arrow C by a spring 14 (lock lever spring)
mounted around a pin 12c projecting on the upper surface

15 side of the slider 12. Further, a lock pawl 13b for pulling
and retaining the cartridge 60 is provided on the leading
end side of the lock lever 13 while being engaged with a
side recess 60a provided on one side surface of the disk
cartridge 60.

20 The shutter opener 15 has an engagement hook
portion 15a to be engaged with a shutter hole 6la bored in
the shutter 61 of the disk cartridge 60 and is mounted and

fixed relatively close to the cartridge insertion side end

portion of the side portion of the holder 11.



Fig. 15 is an expl anatory plan view show ng an operation state in
whi ch the main rack and the sub-rack operate in a disk cartridge

i nsertion conpleted position,; : Fig. 16 is an explanatory
pl an vi ew showi ng an 5 operation state in which the main rack and the
sub-rack operate in a disk cartridé@*Teproducible position

Fig. 17 is an explanatory plan view show ng an - operation state in
whi ch the mai n rack and the sub-rack operate in a disk cartridge
recor dabl e position; 18 is_an overall perspective

vi ew of the abO\fg"‘ d?sl?léi&r Rardden 019 thipchelden BasGHs PFeomedraTHE

PREFERRED ENBCD%PE Preferred enbodi nents of the present
invention  Winday |ilejerefakiveky ¢losrtEe | thel sarkridgeetiasentdono sie

15 acconpanyi ng dramnn Fig. 1 is an overal
per specti ve ARy Eﬁr"él‘éﬁts kand the @Ehutder sepenelr ngSt d sarmewteld neot thatt he

present invention. As shown in this figure, the disk drive 1
(occasi onal | yits hook perddond 15e prropegtasiawandily” offietbenaindoy 1le.
basi cal | 20 constructed of a holder unit 10 provided with a hol der 11
for encasing and hol di them dthké& dasknaﬁytﬂﬂaqqm&asusmﬂﬂsErted fromwf eneed
to sinply as a "cartridge" hereinafter) in which
opening lla into the holder 11, the engagement hook portion
15a of the shutter opener 15 éomes into engagement with the
shutter hole 6la of the cartridge 60, by which the shutter
61 is openéd in accordance with the progress of the
10 '.inserting operation of the cartridge 60.

The chassis unit 30 will be described next.

This chassis unit 30 is provided with a flat-
plate4shaped chassis 31 that serves as the mounting base of
the principal constituent ﬁeans of the disk drive 1, and

15 this flat;plate-Shaped chassis 31 is mounted with a
recording and reproducing unit 32 for recording information
on a recording and/or reproducing medium encased in the disk
cartridge 60 or reproducing the inforﬁation.recoraed on the
medium, a head shifter 33 for vertically moﬁing a magnetic
20 head 32a of the recording and feproducing unit 32, a drive

mechanism capable of driving the.loading means including the
slider 12 provided for the holder unit 10 and so on.
As described above, the holder 11 is also

supported pivotally around the pivot pins 11b and 1lic

25 provided at the end portion oppositely to the opening side



the so-called mnidisk (MD) that serves as a recording and/ or
reproduci ng nediumis encased and a chassis unit 30 25 provided with a
fl at-pl at e-shaped chassis 31 that serves as
- 16- a nounting base for the principal constituent neans of the
unit 1. The holder unit 10 is supported-dlvotally in the verti cal
direction with respect to the chassis unit 30 about a portion near
the end portion on the side opposite to the 5 cartridge insertion side,
as described later. . ) . The construction of these units 10 and
30 and the in theopeeriiaal ofliract vk wdthyvarespidtt be $beceblatralate-
descri bed bel ow. Fig. 2 is an expl oded perspective
vi ew of the sHdpedhchalesisindt. 10 and the chassis unit 30. Fig. 3 is an
expl anatory side view of the whole body of the disk drive in t he
assenbl ed state. Fig. Zhées flateplatexishapepl achassls 081 is obtaénbadl dgr
unit 10. Fig. 5 is an explanatory plan view of the chassis unit 30.
Fig. 6 is arcexpimpasosyeplaplytewmaterial of, for example, a specified
5 thickness into a specified planar shape (rectangular shape
in the present embodiment) by a shearing process or the like
and punching a plurality of holes 31h and cut portions 31n
through specified portions of the plate material. The plate
material is subjected to neither bending process nor emboss
10 process, and therefore, the planar portion remains flat.

That is, more preferably, the flat-plate-shaped
chassis 31 is set to a specified thickness and the base
portion except for the hole 31h and the cut portion'3ln is
formed flat throughout the entire surface. Therefore, as

15 compared with the conventional case of the bénding process
or the like, the construction itself of the chassis 31 is
substantially simplified, and the dimensional (thickness)
accuracy and form (flatness) accuracy are also remarkably
improved. Therefore, the accuracy of the assembled state of

20 the means can be very easily assured, so that the high-
accuracy operation of the disk drive 1 can be guaranteed
‘without specifically necessitating troublesome adjustment or
the 1like. Therefore, the productivity in the assembling

work of the disk drive 1 can be remarkably improved, and the

25 assembling performance is also remarkably improved.



15 “showi ng an associated state in which a | oading nmeans of the

hol der unit 10 is associated with a drive nechani smof the chassi s
unit 30. Fig. 7 is an explanatory side view show ng t he associ at ed
state of Fig. 6. It is to be noted that the construction of the disk
cartridge 60 is shown in the 20 persp@@+ve view of Fig. 18.

The construction of the holder unit 10 will be described first.

This holder unit 10 has the holder 11 that serves as the mai n body of

the hol der unit 10 and gui des, receives 25 and holds the disk cartridge
60 that is being inserAtedleasid part of the plurality of holes 31h and/or. 17-

this holder 11 is basically nounted with a slider 12 that transfers
the di sk cartthe dgeuts0 pbatiossbeBay i dser tusked nt for mountthagunitfiking,| ock
| ever 13 for |ocking and unl ocking the di sk cartridge 60 that is
bei ng i nser imppanttingespect ehgadirg) The skodetitieattd alehahtsr apertke 15
for opening and cl osing a shutter 61 of the cartridge 60. It is to
be noted tharitltdpal constituent means ~or . the other accessory
| S components on the chassis 31, whére the constituent élements
or the other. accessory components are mounted on the
specified holes 31h and/or the cut portions 31n directly or-
via a mounting member. Therefore, the'constituent elements
of the means or the other accessory components are mounted
10 on the chassis in a correctly positioned state without any
trouble. |
It is to be noted that the remaining holes 31h
and/or the cut portions 31n, being not used for the mounting
of the constituent elementé of the means and/or the other
15 accessdry components play the role of reduciﬁg the weight of
the flat-plate-shaped chassis 31 as, for example, through
holes 31h and/or cut.portions 31n.
More preferably, prior to the .moﬁnting of the
constituent elements of‘ the principal constituent means
20 and/or the other accessory components and/or the their
mounting members, the base portion 6f the flat chassis 31
except for the holes 31h and the cut portions 31ln is
subjected to the so-called leveling process. As 1is well

known, this leveling process uses a leveling unit (the so-

25 called leveler) provided with a pair of pressure rollers



fiol der 11 corresponds to the hol der means stated in the clai ms of
the present application. - The hol der 11 has one end
provided with an opening 10 1la for receiving the disk cartridge 60 and
t he ot her end prOV|ded with a pair of pivot pins-I11b and |1lc (only
t he pivot pin 11b on one side is st#¥3wm in Fig. 1 and Fig. 2)
that serve as pivots for a pivoting operation in the verti cal
direction of the holder 11 while projecting 15 | ateral | y outward.
The bottom surface of the holder 11 is provided wi th an engagenent
proj ection |axranged efgagepecifieda mbguler intenwvahaniand capabtelsf the
driving a | oading nmeans including the slider 12 as described later.
It is to be tlvidthesmtdimensin andi fRabeebanofmthe prlatededhteribiewilthssi s
unit 30. The slider 12 has a hook portion 12a (see Fig. 4)
on the | oweresstrdreeky siktiagh anscduntacihodky sdmvelninka tilse. thicksldsdablayd
engaged with an el ongated groove |1s cut in the hol der 11. This
el ongat ed grawpvfadd s oFxt €nds platte dimatelrial BP mdkindi ¢he tpEatedr paisdge
60 is inserted or ejected (the
5 through the space between the pressure rollers. By
subjecting the chassis 31 to this leveling process, the
thickness dimension and the flatness of the chassis 31 can
be 'stably controlled with higher accuracy.
Further, more preferably, the constituent elements
10 of the means and/or the other accessory components and/or
their-ﬁounting members are made of synthetic resin and are
integrally formed with_t_:he chassis 31 by outsert molding
subsequently to the leveling process.
This outsert molding is to integrally form the
15 mounting holes 31h and/or cut portions 31ln of the chassis 31
with the specified components by preparing a pair of molds
provided with a molding caﬁity corresponding to the
neceséary components (the constituent elements of the means
and/or the other accessory components and/or their mounting
20 members), putting the molds close to each other with the
chassis 31 interposed between these molds and injecting
molten resin into the molding cavity. By this process, the
mounting of the constituent elements of the means and/or the

other accessory components and/or their mounting members on

25 the chassis 31 can be very efficiently performed with high



«18- direction of arrow A/B showm in Fig. 4), and the hook

section 12a (i.e., the slider 12) can nove in the above direction
(direction A/B) within the range of this el ongated - groove 1ls. 5
The disk cartridge 60 being inserted fromthe : hol der opening 1lla
is transferred into the wunit- 1 in-24- accordance with the novenent
of this slider 12. The slider 12 is provided with an
engagenent pin . 12b that has a specified |l ength and extends downward,

and as 10 described later, this engagenment pin 12b cones into
engagenent vacdutdey drvichoetnsspect ficcahlissiigpaiinigy dihge. dimensional

It is to be noted that this slider 12 is to transfer the disk .
cartri dge 6labetreey amé foxmtaooueecy of the dihasmimst i3dg position where the-
cartridge can be nmounted and 15 di snounted fromthe holder 11 and an
insertion conpleted Insteadsi bifon sty e drhe oatdextigemoddingpl eiely is
positioned with respect to the holder 11. The slider 12 corresponds

tothe acké B& NMeans purd satlasethédeddwrgl abompoiehte poasethe

application, and constitutes part of the |oading neans 20 capabl e of

transf egri ngeotREsp&Rding daSuReing i1 IAMPhd/or the cut portions 31n
by screwing or "caulking” or the like.

The leveling process and outsert molding are
similar to those which have been conventionally well known,
and therefore, neither detailed description nor illustration

10 thereof is provided for the processes.

On the one end side of the flat-plate-shaped
chassis 31 are provided bearing portions ‘31b and 3lc for
supporting the pivot pins 11b'and 11lc of the holder.ll; The
holder 11 can pivot in the vertical direction wi£h respect

15 to the flat-plate-shaped chassis 31 with the pivot pins 115
and llc supported by the bearing portions 31lb and 3lc.

The bearing portions 31b aﬁd.31c have their upper
portions opening upward, .so that the pivot pins 1lb and 1llc
of the holder 11 can be very easily (with a one—toﬁch

20 = motion) fitted into the bearing portions from the opeﬁing
for the assembling. The bearing portions 31b and 3lc
correspond to the "pivot support" stated in fhe claim 1 of
the present application.

As an example of the mounting member of the

25 principal constituent means or the constituent elements, the



“frounti ng and di snounting position and a recording and repr oduci ng
position of the recording and reproduci ng unit (described later) as

di sclosed in the clai'ns of the present : appl i cation.
-19- : The |l ock |l ever 13 has a hook portion 13a on the

| ower surface side, and this hook portioerg33a is slidably engaged
with an el ongated groove 12s cut in the slider 12. Thi s el ongat ed
groove 12s extends in the insertion/ejection 5 direction (direction Al B,
see Fig. 4) of the cartridge 60 in a state in which the slider 12 is
assenbl ed wikeaxing hpogéions 31h1 arrhe3hookcatnr biconengmetated, t his| ank
l ever 13) is able to nove in the above direction (direction A/ B)
-within the exampleyg thetbtber| angassdryr compondntandai padll eft plaitest
10 around a center Pf of the hook portion 13a (i.e., in the '
direction ofshapesiv @i@agéoemt i mebgrs4Blg that are providédson! ealk en@ver
13 is always wurged in the direction of arrow C by a spring 14
(lock lever siptd ngff the chassis 31 and extend upward as shown in Fig. 2

S can be enumerated. The engagemeﬁt members 31g are to engage

the holder 11 in the assembled state with the chassis 31.

An electric motor 34 for driving the loading means
is fixed by a screw member on the lower surface side of the
chassis 31 as described later. On the output side of the

10 electric motor 34 .is provided an output transmission
mechanism 40 (see Fig. 5) for transmitting the rotation of
the electric motor 34 while reducing the rotating speed.
Below the chassis 31 is arranged a control board 70 (see
-Fig. 3) on which a control circuit of the disk drive 1 is

15 formed, and the electric motor 34 is electrically connected
to this control board 70.

The output transmission mechanism 40 is

constructed of a motor pulley 35 to be fixed on an output
shaft 34s of the electric motor 34, a pbwér transmission

20 belt 36, a pulley gear 37, an intermediate gear 38, a drive
gear 39 and so on. The output of the electric motor 34 is
transmitted via the . motor pulley 35 and the power
transmission belt 36 to the pulley gear 37 and thereafter

transmitted to the drive gear 39 via the intermediate gear

25 38 meshed with a lower gear of.the pulley gear 37.



frount’ed around a pin 12c projecting on the upper surface 15 side of the
slider 12. Further, a lock pawl 13b for pulling and retaining the
cartridge 60 is provided on the |eading end side of the l|ock |ever
13 whil e being engaged with a side recess 60a provided on one side
surface of the disk cartridge 60.-266 The shutter
opener 15 has an engagenent hook portion 15a to be engaged with a
shutter hole 6la bored in . the shutter 61 of the disk cartridge 60 and
i's mounted and fixed relatively close to the cartridge insertion side

end portion of tRQ8 dafh peidepnos thee diitrergear 39, in terms of
- 20- On a side portion of this holder 11 is fornmed a
wi ndow | 1e rplani véey,ckhopairoofhsackrmendgesi fwaini sacki 4é and subeprack
portion, and the shutter opener 15 is nounted so that its hook
portion 15a ARdj értwingiwar dloptdfed hpori inlowchpable f meshing wittenthee
disk cartridge 60 is inserted fromthe opening |Ila into the hol der
11, the engadeiwst geaek 3®0rdneorarranged opposite to each other, and both
5 the racks 41 and 42 are slidably held and guided on the
chassis 31 by a plurality of guide hooks 31d (see Fig. 2).
With the rotation of the drive gear 39 as described later,
the racks can move in the direction of arrow I/J shown in
Fig. 5.

10 A side cam portion 42a is formed on the upper
surface of the side portion on the leading end side of the
sub-rack 42, and as described later, this side cam portion
42a comes into éngagement with the engagement projection 11d
of the holder 11 according to the operation state of the

15 disk drive 1.

An engagement pin 12b provided at the slider 12 on
the holder unit 10 side is engaged from_above with a recess
4la formed on one end side.of the main rack 41.

The recess 4la ‘of the main rack 41 and 'the

20 engagement pin 12b -of the slider 12 corréspond .to the
"engagement portions that engage with each other in the
vertical direction" stated in the claim 1 of the preSent
application, and among these, the recess 4la of the main

rack 41 also corresponds to the "first engagement portion"

25 stated in the claim 3 of the present application.



15a of the s
hol e 61a of

hutter opener 15 cones into engagenent with the shutter

the cartridge 60, by which the shutter 61 is opened in

accordance with the progress of the 10 i nserting operation of the

cartridge 60.

Thi s chassi s
31 that serv

nmeans of the disk drive 1, and 15 this flat-plate-shaped chassis 31

is nounted
i nformati on
di sk

medi um a he&llestarfgayen®hif oprogett et | §1dowhgthe magileterc 112 0corbessorida
ding and reproducing unit 32, a drive mechani sm capabl e

of the recor

es as the nounting base of ‘the principal constituent

The chassis unit 30 will. be described. next.
unit 30 is provided-with a +Rdt— pl at e- shaped chassi s

with a recordi ng and reproducing unit 32 for recording
on dheecwide ngamnghoot ioaprddiuced fig thedisub-aacksel? i and he

cartridge 60 or reproducing the information recorded on the

of driving thespeatinglyeans thec!"flirdd idatn elemerst deid 18hdroveest f@mt he

hol der unit

is.al so

provi ded at
5

10

15

20

25

10 and so on. As descri bed above, the hol der

RN’ St eSB! B, o e Pebtd aph e
and among these, the side cam portion 42a.of the sub-rack 42
also corresponds to the "second engagement portion" stated
in the claim 3 of the present application. Then, the side
cam portion 42a and the engagement projection 11d constitute
the "vertical movement means" stated in the claims 2 and 3
of the present application.

| Further, the main fack 41 and the sub-rack 42
correspond reépectively to the "first rack member" and the
"second rack member" stated in the claim 3 of tﬁe present
application. |

In the present embodiment, when assembling the
holder unit 10 with the chassis.unit 30 in the assembling
process of the disk drive 1, more preferably, basically only
the engagement pin iZb of the slider 12 is to be engaged
with the recess 4la of the main rack 41.

Therefore, by individually sub-assembling the
holder unit 10 and the chassis unit 30, thereafter fitting
the pivot pins 1lb and llc of the holder 11 into the bearing
portions 31lb and 31c of the chassis 31 in a state in which
the engagement pin 12b is preparatorily positioned so as to

be fitted in the recess 4la of the main rack 41 and pivoting

11



21 in the vertical direction with respect to the flat-plate-
shaped chassis 31. The fl at-pl ate-shaped chassis 31 is
obt ai ned by cutting a steel plate material of, for exanple, a
specified 5 thickness into a specified planar shape (rectangul ar shape
in the present enbodi ment) by a shearing-gBocess or the |ike and
punching a plurality of holes 31h and cut portions 31n t hr ough
speci fied portions of the plate material. The plate material is

subj ect ed to ei t her  bendi ng process -nor enboss 10 rocess; and
t her ef or e, pI rpc;r]ti‘g?w}"@’f'ﬁﬁrnéihﬁ diolder unit 10 can bghassesbledre

preferably, the flat-pl at e- shaped chassis 31 is set to a specified
t hi ckness andefWe 9ddy (with @oranentasiche motfiomt veltivl the 1ohassii s henttt
portion 31n is formed flat throughout the entire surface.
Therefore, as$0.15 conpared with the conventional case of the bending
process or the like, the construction itself of the chassis 31 is
substantially sinplifi &g, ahscthbedlnahevenalactbrdkngssto the pﬁ@gé@@y
and form (fl atness) accuracy are al so remarkably I nproved.

. Ther ef oBe, t kmbadimeaty thet Htsksdeibéell B atenstrucfed hethi®ango CamiHe
very easily assured, so that the high- - accuracy operation of the
di sk drive lofartle doddemte@tit 10 and the chassis unit 30, and the

holder 11 is assembled with_the chassis 31 pivotally in the
vertical direction in the state in which the engagement pin
_ 12b of the slider 12 and the recess 4la of the main rack 41
10 are engaged with each other in the wvertical direction.
Therefore, the final assembling of the disk drive 1 can be
achieved by the simple work of supporting the pivot pins 11b
and 1llc (pivot) of the holder 11 by the bearing portions 31b
and 3lc (pivot support) of the chassis 31 and inoting
15 downward the holder 11 while engaging the slider 12 with the
main rack 41 of the drive mechanism in the vertical
. direction. That is, the holder unit 10 can be assembled
with the chassis unit 30 only by the pivot operation, and
both the units 10 and 30 are engaged with each other by only
20 one portion. Therefore, the assembling work (és well as the
disassembling work) of both the units can be very easily
achieved.

As a result, the productivity in the assembling

work of the disk drive 1 can be remarkably improved.



wi t hout specifically necessitating troubl esonme adjustnent or t he
i ke. Therefore, the productivity in the assenbling wor k of the
disk drive 1 can be remarkably inproved, and the 25 assenbl i ng
performance.is al so remarkably inproved.

-22- At | east part of-fh@—plurallty of hol es 31h and/ or
the cut portions 31n is wused for nounting (fixing,
supporting or engaging) the constituent elenents of the pri nci pal

constituent neans or the other accessory 5 conponents on the
chassis 31, Whetbermereensttheentsetreieeability s thalsoherremarksbiy
conponents are nounted on the speci fied holes 31h and/or the cut
portions 3lninpreweky or via a mounting nmenber. Therefore, the
constituent elenents of the means or the other accessory conponents
are mounted 10 on tFerthesmose,n ByCasSaibyipgsitheondmlder eunithouo
any troubl e. It is to be noted that the remaining

rrlgtﬁtsl ﬁlh with @he/ ehakBesCBl,pehkl eidle3bam hRrgidwt428edcdn! shhtace)
g that belongs to the sub-rack 42 and serves as the first cam
element provided on the chassis unit 30 side is ‘engaged iﬂ
the vertical direction with the engagement projection 11d
(cam slider) that belongs to the holder 11 and serves as
the second cam element provided on the holder unit 10 side,
10 thereby constituting a cam mechanism for vertically moving
the disk cartridge 60 between the insertion completed
position and the: recording and reproducing position of the
recofding and reproducing unit 327 Therefore, the vertical
movement means can be pravided with a relatively siﬁple.
15 construction, énd-by descending the disk cartridge 60 by
the cam mechanism from the insertion completed position to
the recording and reproducing position in addition to the
transfer of the disk cartridge from the mounting and
dismounting position to the insertion completed position by
20 the slider 12, a sequence of a loading operation can be
performed.
In this case, both the cam elements (side cam
portion 42a and engagement projection 11d) are coupled with

each other in the vertical direction, and therefore, the



6f the constituent elements of the means and/or the other 15 accessory
conponents play the role of reducing the weight of t he

fl at-pl at e-shaped chassis 31 as, for exanple, through hol es 31h

and/ or cut portions 31n. More preferably, prior to the
nmounting of the . constituent elenent30ef the principal constituent
nmeans 20 and/or the other accessory conponents and/or the their
nmount i ng menbers, the. base portion of the flat chassis 31 except for
the holes 31h-and the cut portions 31n is subj ected to the so-called
| evel i ng pr aekest oferatiwel |of the khobdert hirsitl et@l iy psseablingestire
leveling unit (the so- 25 called leveler) provided with a pair of

pressure rolh@der unit 10 with the chassis 31 is not hindertd. _
arranged at specified regular intervals and controls the t hi ckness

di mensi on and fl at nessratthe, PbatfeBht Yotd tHd hrack memBtsed®! \nk >
accuracy by leveling the thickness and surface of the plate materi al

Pgl Im;irqsng t hﬁs p'a’ﬁﬁr&f’ﬁ a S swilttPUdRvelrNe 435PBEEabRE VEEN cdifhg PrigRIVT €
5 engagement with both the members The switch lever 43
switches over between the main rack 41 and the sub-rack 42
to be used as the counterpart of engagement of the drive
geaf 39, and the switch lever 43 is pivotally supported in
the direction K/L (see the arrow of Ehe one-dot chain line
10 in Fig. 5) on the chassis 31.

If a projection 41b of the main reck 41 comes into
engagement with a recess 43a provided at one end of fhe
switch lever 43 to thereby pivot the switch lever 43 in the
direction K (see Fig. 5) in accordance with the shift from

15 the state in which the toothed pertion of the main rack 41
is engaged with the drive gear 39 in the direction I (see
Fig. 5) of the main rack 41, then the sub-rack 42 starts to
operate to mesh the toothed portion thereof with the drive
gear 39 since a pin 43b provided on the other end_side of

20 the switch lever 43 is engaged with a cam groove 42d of the
sub-rack 42.

Consequently, if the main rack 41 moves in the
direction I, then the sub-rack 42, which has been stopped,

is moved in the direction J by the switch lever 43 in the

25 vicinity of the terminal end of the movement.



subj ecting the chassis 31 to this |leveling process, the t hi ckness

di mensi on and the flatness of the chassis 31 can be stably
controlled with higher accuracy. Further, nore preferably,
the constituent elenents 10 of the means and/or the other accessory
conponent s and/ or their mounting -n®bhbers are nmade of synthetic resin
and are integrally formed with the chassis 31 by outsert nol di ng
subsequently to the | eveling process. Thi s outsert nol ding
is tointegrally formthe 15 nounting holes 31h and/or cut portions 31ln
of the chassis 31 Thewi hénd heshdff¢erf i 38 dthgioneervesy asepar isuprorai r
of nol ds provided with a nolding cavity corresponding to the
necessary cangmopent sof t itheonsdgriateid @le@dienB2aof ofheti@ansecording argidor

t he ot her accessory conponents and/or their nmounting 20 menbers),
putting the meprisdetbng twmidack2ochar avditraiidly pivéthassi $he3%ertical

i nterposed between these nolds and injecting . nolten resin into the
nol di ng cavidirection hi §iAEEC@Spailheof pinsMBUEt idH0 ©ie t BRaSOOST B&U%/Q're
el enents of the means and/or the ot her accessory conponents and/ or

their mpuntifgdlide’sn 4 p2Pr of WodwsHs et de MeprRfilded SRl lthe
performed with high
rear side of the head shifter 33. Then, - by this pivot
operation, the magnetic head 32a of the . recording and
reproducing unit 32 is pivoted in the vertical direction.
Below a side of this .magnétic head 32a is positioned a
10 turntable 32b.

On the side portion of the head shifter 33 is
provided an arm 33b which is placed on an upper cam portion
42c of the sub-rack 42, and the arm 33b moves on the upper
cam portion 42c while being.linked with the operation of the

15 sub-rack 42, by which the arm 33b (i.e., fhe head shifter

33) pivots in the vertical direction. The upper surface cam

portion 42c of the sub-rack 42 corresponds to the "third

engagement portion" stated in the cléim 5 of thé present
application.

20 The pair of pins 3le (see Fig. 2) that support the
head shifter 33 pivotally in the vertical.directioh while
being engaged with the holes 33a of the head shifter 33, the
pair of bearing portions 31b and 3lc {see Fig. 2} that

support the hqlder 11 pivotally in the vertical direction

25 while receiving the pivot pins 11b and 1lc of the holder 11



24 accuracy w thout specifically inpairing the dinensional

accuracy and form accuracy of the chassis 31. | nst ead of
such an outsert nolding, it is - acceptabl e to nount the necessary
conponents on the 5 correspondi ng nng ting holes 31h and/or the cut
portions 31n by screwi ng or "caul Ki*ffg" or the like.

The | eveling process and outsert nolding are simlar to those which
have been conventionally well: known, and therefore, neither detailed

et A Ehe AP e B, SRS Dk SHACEELOT el PAPESRRES
PO, PO AR R B Wign sne SRR SR Bl B
direction with respect 15 to the flat-plate-shaped chassis 31 with_ the
pi vot pins M the chasgis 131 sappofhedreynthaapBENPRESpéPEi BRYNSiBJakbes1c.
e o 6 oA con ssens e o "BES' gt ane i 11 o oA
very eésily wi th a one-touch :

5 chassis 31. As is clearly shown in Fig. 2, the chassis 31
is mounted with the constituent elements of the means of the
disk drive 1 or the other accessory components or mounting
members for. mounting these components on the chassis 31
besides the above components. |

10 The basic operation in inserting the disk
cartridge 60 into the holder 11 will be described next.
Figs. 8 through 10 are explanatory side views of.the disk
cartridge 60 and the disk drive 1, for explaining a sequence
of operation in executiné recording and reproducing by

15 inserting the disk cartridée 60 into the holder 11. Figs.
8, 9 and 10 show an insertion start (mounting and
dismounting) position, an inseftion comp;eted (closing
completed) ©position énd a recording and reproducing
position, respectively.

20 First, if the cartridge 60 is inserted from - the
mounting and dismounting position (see Fig. 8) into the
holder 11, then the cartridge 60 is transferred from the

mounting and dismounting position to the insertion completed

position (Fig. 9) by the slider 12.



20 ‘motion) fitted into the bearing portions fromthe opening for
the assenbling. The bearing portions 31b and 3lc correspond to
the "pivot support” stated in the claim1 of the present application.
As an exanpl e of the nmounting nmenber of the 25 princi pal constituent

means or the constituent elements, the =33-
- 25- bearing portions 31b and 31c can be enunerat ed. As an

exanpl e of the other accessory conponents, a pair of plate- shaped

engagenent menbers 31g that are provided on one end ] side of the

chassis 31 and extend UpRErd the shbmraick Bi2gofsthesdriggnmeansnghertseto
The engagenent nenbers 3lg_are t o engage the holder 11 in the
R

assenbl ed st BP¥ewiith the dhxestionlJ (see Fig. 5). By thist operabion, 34

for driving the | oading neans is fixed by a screw nmenber on the

| ower surfacthei engsganent projechixwsi 3181 ofs teschobddr| dtlercomd3® iheo

out put side of the 10 electric notor 34 is provided an output

t ransmi ssi onengagementc fanois mbtrg seti-i the Spifler camaptitilon i daheo f oflad i on

° 5 sub-rack 42 and moves downward.alohg this side cam portion
42a. This operation pivots the holder 11 in the direction H
shown in Fig. 8 and moves the disk cartridge 60 into the
recording and reproducing position (see Fig. 10), thereby
putting the same into a recording and reproducing state.

10 That 1is, the disk cartridge 60_ moves from the
state of Fig..8 via the state of Fig. 9 to the state of Fig.
10, and vice versal

It is to be noted that the slider 12, the lock

lever 13, the engagement préjection 11d of the holder 11 and

15 the side .cam portion 42a of the sub-rack 42 constitute the
loading means disclosed in the claims of the present
application. That is, the principal portion of the loading
means except for the side cam portion 42a is entirely
mounted on the holder unit 10.

20 The electric motor 34, the output transmission
mechanism 40, the main rack 41, the sub-rack 42 and the -
switch iever 43 constitute the drive means disclosed in the

claims of the present amplification, and these members are

all mounted on the chassis unit 30.



‘the electric notor 34 while reducing the rotating speed. Bel ow t he
chassis 31 is arranged a control board 70 (see Fig. 3) on which a
control circuit of the disk drive 1 is 15 formed, and the electric notor
34 is electrically connected to this control "board 70.

The  out put transm ssion nechanisn1“340 IS constructed of a
notor pulley 35 to be fixed on an out put ' shaft 34s of the electric
nmotor 34, a power transmission 20 belt 36, a pulley gear 37, an

i nternmedi ate gear 38, a drjve qpteg_ear 39 and so o The ou é of the
el ectric notor 34 |s The loadiRgn @tign, ofhdhepdisk p‘&ﬂ’Tte"Sl
the power ransm ssion belt 36 to the pulley gear 37 and thereafter
transmittedwidlt tﬁedfile\?’@rgESFl do vpare hdetaddy neeleW e Widdy reoferenge nfehed
with a | ower gear of the Eelley ear 37.
- 26- Fig. 11 throgghp&ilg.stdes of the drive gear 39, in ternms of
plan view, a pair of rack nenbers (main rack 41 and sub-rack 42)
havi ng a toot hed portildh Wepatd e wifdgee 0 nigs ihamuahky inserted into the
5 opening 1lla of the holder 11 in the .direction A in the
mounting and dismounting position (corresponding to the Fig.
8 described above) of the disk cartridge 60 shown in Fig.
11, then the end surface of the cartridge 60 abuts agéinst a
cartridge receiving pin 13c of the lock lever 13, thereby
10 making the lock lever 13 pivot in the direction of arrow D.
By this operation,.the lock pawl 13b- of the lock lever 13
comes into engagement with a side recess 60a .of the
cartridge 60. 1In this stage, the further pivoting of the
lock 1lever 13 in the direction D is prevented by the
15 engagement of the lock pawl 13b with the side recess 60a of
the cartridge 60.
It is to be noted that the cartridge receiving pin
13c is received in a guide groove 1llr cut in the holder 11
while beihg able to freely slide within the range of this
20 guide groove 1llr.
When the disk cartridge 60 is further inserted in
the direction A, a trigger switch (not shown) for issuing

instructions for operating the drive means operates, thereby

transferring the cartridge 60 further in the direction A via



drive gear 39 are arranged opposite to each other, and both 5 t he racks
41 and 42 are slidably held and gui ded on the chassis 31 by a
plurality of guide hooks 31d (see Fig. 2). Wth the rotation of the
drive gear 39 as described later, the racks can nove in the
direction of arrow I/J shown in - FH35>-5. 10 A side cam
portion 42a is formed on-the upper surface of the side portion on
the | eading end side of the . sub-rack 42, and as described | ater,
this side cam'portion 42a cones into engagenent with the engagenent
proj ection |the loading meenkoel deft 1lisactor dengnotetihetlvpler &hicont 61 gger of
the 15 di sk drive 1. An engagenent pin 12b provided at
the slider 18wbhch is eléethitakly wohndfted deo i thengagerhY syambag wWith a
recess 4la fornmed on one end side of the main rack 41.

The recess 4la of the Fhgn nackistlaapdabhevied® (c6rgegssRAingPt8 Figh o
the slider 12 <correspond to the "engagenent portions that "engage

with each otdesciibédie above) VER&WIRNG d:ihreecéi@éiin%t ol el e ( Lh PR florPf
t he present application, and anong these, the recess 4l1la of the main

rack 4lsal socempIeeadNdstiatd her fthet GNGAGRIRN eR0rti o' tBPs St N
the claim 3 of the present application.
completing operation, a regulating rib 11f of the holder 11
comes into engagement with a guide pawl 13d of the lock
lever 13, and the quide pawl 13d slides along the regulating
rib 11f, thereby preventing the lock lever 13 from pivoting
10 in the direction C and securely transfe:ring the cartridge
60 in the direction A.

When the cartridge 60 is further pushed in the
direction A from the staté of Fig. 12 described above, the
triggér switch (not  shown) for issuing the instructions for

15 ope:ating the drive means operates. By this operation, the
electric motor 34 starts to rotate, with which the drive
gear 39 starts to rotate in the diréction of arrow O as
shoﬁn iq Fig. 14 successively via the motor pulley 35, power
transmission belt 36, pulley gear 37 and intermediéte gear

20 38, which serve.as a speed reducing system constituting the
output transmission mechanism 40. Then the drive gear 39
comes into meshing engagement with the toothed portion 4lc
provided on the main rack 41, thereby moving the main rack

41 in the direction of arrow I.



~27-

The side cam portion 42a of the sub-rack 42 and

t he engagenent projection | 1d of the holder 11 correspond

respectively to the "first camelenent” and the "second cam

stated in the claim2 of the present application, 5 and anong t hese,

the side cam portion 42a of the sub-rack-38-

al so corresponds to the

"second engagenent portion" stated in the claim3 of the present

appl i cation.

"Then, the side | cam portion 42a and the engagenent

projection | 1d constitute ~ the "vertical novenent neans" stated in
the clains 2 and 3 10 In ofthlike gtagent Gl engbigement pin 12b of the
Further, the main rack 41 and the sub-rack 42 correspond

respectivel y siddere 17118t engalyetienieh’ el tdeess 4la ‘ofecrhul mabk paoker”

stated in the claim3 of the present application. 15

I n the presemt enbbr@fire, WRE aseRMlldvirg 118 placed b8l dffe U§1idd®H w2th
the chassis unit 30 in the assenbling process of the disk drive 1,

nore pref er ablofeshaycalldclPENe cartriddt® GNP Wi fh 18Re ol obRepaid der

12 is to be engaged

5

10

15

20

13b of the lock lever 13 moves in the direction A. It is to
be noted that the sub-rack 42 is in the stopped state in
this stage, when its toothed portion 42e does not mesh with
the drive gear 39.

The main rack 41 further advances ih the direction

I from this state, and when the main rack advances to the

specified ©position shown in Fig. 15 (a position

corresponding to the insertion completéd._position of the

"disk cartridge 60 in the holder 11), the projection 41b of

the main rack 41 comes into engagement with the recess 43a
of the switch lever 43, thereby pivoting the switch lever 43
in the direction K (see Fig. 15). By this operation, the
pin 43b provided at one end of.fhe switch lever 43 pushes
the cam groove 42d of the sub-rack 42 in-the direction J, by
which the sub-rack 42létérts to slide in thé same di;ectién
(i.e., the direction opposite to the direction in which the
main rack 41 slides).

Next, when thelmain rack 41 further advances in
the direction I, the toothed portion 42e of the sub-rack 42

comes into meshing engagement with the drive gear 39, and

el enent "



with the recess 4la of the main rack 41. 20 Therefore, by

I ndi vidually sub-assenbling the hol der unit 10 and the chassis
unit 30, thereafter fitting the pivot pins | 1b and | 1c of the hol der
~11 into the bearing portions 31b and 31c of the chassis 31 in a
 state in which t he engagenent pin_132pb_is preparatorily positioned so
as to 25 be fitted in the recess 4l1a of the main rack 41 and pivoting

- 28- t he hol der 11 downward, the holder unit 10 can be assenbl ed
very easily (with a one-touch nDtlon) with the chassis unit 30.

As descri bed thowea FESE0 Ehadtbothb8 pbesebh 41T ofentxeslim®@h, rhBR diisks
drive 1 is constructed of the two units of the holder unit 10 and

the chassis Laﬁgeﬁghgégmkggﬁethe drivPlgdar Bb is assenbled with the chassis
31 pivotally in th verti cal dlrectlon in the state in which the

TSP g Bl BRSBTS g,
direction J with the plvotlng of the drive gear 39 and
5 reaches the specified position (position corresponding to
the recording and reproducing position of the cartridge 60)
shown in Fig. 16.
By. this operation, the engagement projection 1l1id
of the holder 11 comes into.engagement from above with the
10 side cam portion 42a of the sub-rack 42 and slides along the
side cam portion 42a, by which the cartridge 60 is loaded
into the recording and reproducing position shown in Fig.
10.
When the sub—raék 42 further advances in the
15 direction J, the head shifter 33 pivots downward since the
.arm 33b provided on one.side surface of the head shifter 33
is engaged from above with an upper surface cam portion 43c
of the sub-rack 42 (i.e., positioned on the upper surface
cam portion 43c), by thch the nagnetic head 32a of the
20 recording and reproducing unit 32 is made to pivot downward
to be set into the recording enabled state-(see Fig. 17). |
As described above, accordiné to the present
embodiment, the main rack 41 provided with the recess 4la
that serves as the first engagement portion to be engaged

25 with the slider 12 and the sub-rack 42 provided with the



Therefore, the final assenbling of the disk drive 1 can be achi eved
by the sinple work of supporting the pivot pins |1b and | 1c (pivot)
of the holder 11 by the bearing portions 31b and 31c (pivot support)
of the chassis 31 and pivoting 15 - downward the holder 11 while engagi ng
the slider 12 with the mai n- rack 4+ 3&-the drive nmechanismin the
verti cal direction. That is, the holder unit 10 can be assenbl ed
with the chassis unit 30 only by the pivot operation, and both the
units 10 and 30 are engaged with each other by only 20 one portion.
Therefore, tisedessembl pogtionk 42& tiedt servbs as thdlsesendbbngggbmehk of

both the units can be very easily achi eved.
result, the poorhicin vebysitdtultdngsgeadt i 6 the vewithcafl tievethéerkt dméaﬁsl
can be remarkably inproved. - 29-

FurthernDre,aﬁéﬂﬁlﬁﬁﬂb@ﬁ&@b&éhi &d opSosibéSto £8ORT kALY on the LAREQYSC.
Furthernore, by assenbling the holder unit 10
31, and the drive gear 39 is arranged between both these
5 racks 41 and 42. The switch lever 43 for switching the
state of meshing of the toothed portions 4lc and-42e of the
racks 41 and 42 with the drive gear 39 is provided while
being able to engage with both the racks 41 and 42. One of
the rack members is made to slide to a specified position
10 by the rotation of the drive gear 39, and thereafter the
switch lever 43 effects a switching operation so that the
toothed portion of the other rack member meshes with the
drive gear 39, by which the other rack member is made to
slide to a specified posifion in a direction opposite to
15 the direction in which the one rack member slides.
Therefore, the two racks 41 and 42 that have different
roles can be driven in the opposite directions by the one
drive gear.39, and the switch lever 43 switches the state of
meshing of this drive gear 39 with the toothed portions 4lc
20 and 42e of the racks 41 and 42, thereby allowingithe racks
41 and 42 to be each driven with an appropriaté timing.
With this arrangement, the structure can be
simplified and compacted in terms of size as compared with

the case where the above two racks 41 and 42 are separately



Wi th the chassis 31, the side cam portion 42a (cam surface) 5 t hat

bel ongs to the sub-rack 42 and serves as the first cam el enent
provi ded on the chassis unit 30 side is engaged in t he verti cal
direction with the engagenent projection |1d . (camslider) that

bel ongs to the holder 11 and serves as -39-the second cam el enent

provi ded on the holder unit 10 side, 10 thereby constituting a cam
mechani sm for vertically noving the disk cartridge 60 between the

i nsertion conpleted position and the recording and reproduci ng
position of tpmovided. r Raridicwlariky,r efheddisgdnbire 83n beeroohpaetedhen
verti cal nmovenment means can be provided with a relatively sinple 15

const ruct i on, sizedibytike st fer tdirebtdlorc aift hdgeli®k Rartridget 86.cam
nechanlsnlfron1the i nsertion conpleted position to t he recordlng and

reproduci ng position inpaeeiéhDarip wien the disRnNehetrelgbneodiisk 10aded
cartridge fromthe nounting and di snounting position to the insertion

conpl et ed posfhdmntie maanuﬁeeaﬁal a%méantﬁnéegasmrﬁoﬁf t8 |t‘l)i%d'1{)é%ord n
operation can be per f or red this case th ﬁhg

cam el enent s {iid dag@dBucing 19(9% 42@1@ ﬁ‘i‘gfgéﬁmﬁi EEO (&te' ) Ts]j. hedr-e

coupled with each ot her” | ‘verti cal di rection, there
the to a specified p051tlon corresponding to- the‘ insertion

completed position of the disk cartridge 60, and thereafter
the switch lever 43 effécts a switéhing operation so that
the sub-rack 42 is made to slide to a specified position
10 corresponding to the recording and reproducing position of
the disk cartridge 60. With this arrangement, the slide
operation of both the racks 41 and 42 are switched :in
accordance with an approprlate timing, so that the transfer
of the disk cartridge 60 from the mounting and dismounting
15 position to the insertion completed position and' the
descending operation from this insertion completed position
to the recording and reproducing poSition can be performed

as a sequence of a loading operation.
| Furthermore, the sub-rack 42 is provided with the
20 upper surface cam portion 42c that sServes as .the third
engagement portion to engage with the head shifter 33 side
of the magneti¢ head 32a of the recording and reproducing
unit 32. The sub-ragk 42 is made to slide to the specified
position corresponding to .the recording and reproducing

25 position of the disk cartridge 60 and thereafter made to



+30- ° pi vot operation of the holder unit 10 in assenbling the
hol der unit 10 with the chassis 31 is not hindered.

Further, between both the rack nenbers 41 and 42 is arranged a
switch | ever 43 capable of comng into 5 engagenment with both the
menbers. The switch |ever 43 . swidehes over between the main rack
41 and the sub-rack 42 to be used as the counterpart of engagenent
of the drive gear 39, and the switch lever 43 is pivotally supported
in the direction K/'L (see the arrow of the one-dot chain line 10

in Fig. 5) oglihe chasdiér 3in the same directibh,a qorgesptendid y4idriofinde
mai n rack 41 cones into engagenent with a recess 43a provided at one
end of the the head t&hiFEVEr 343 to ddterehy phynétidehandt GRal dydo 4he n

t he direction K (see Fig. 5) in accordance with the shift from 15
the state in uhheRaphie Le@ied RAfth ¢hidf dfidingnentyCle 4urther rdle is
engaged with the drive gear 39 in the direction | (see Fig. 5) of

the main rackg él kher %i%ﬁ@?&lﬁ?ﬁ %4 Sthét the fuPBRAlCoipadEsty the

t oot hed portlon ereof wit _
5 - of the disk drive 1 can be achieved.

It is to be noted that the present invention is
not limited to the above embodiment, and various
improvements or modifications in design can, of course, be
achieved within the scope thereof, not departing from the

10 essence thereof.

For example, in the above embodiment, with regard
~to the .portions to be engaged with the transfer means
(slider 12) and the drive means (main rack 41), the slider
12 is provided with the enéagement pin 12b, while the main

15 rack 41 is provided with the recess 4la. However, the pin
and recesé may be replaced with each other. In the above
embodiment, with regard to the cam mechanism constituting
the vertical movement means, the slider (engagement
projection 11d) is provided on the holder 11 side, while the
20 cam surface is provided on the drive meaﬁs (sub-rack 42)
.side. ‘However, the slider and the cam surface may be
replaced with each other. Furthermore, Qith regard tq the
cam mechanism provided between the head shifter 33 and the
‘drive means (sub-rack 42), the same modification can be

25 achieved.



| ever 43 is engaged with a cam groove 42d of the su mamﬂmnﬁm

Consequently, if the main rack 41 noves in the direc L tmenst he

sub-rack 42, which has been stopped, is nmoved in the direction J by

the switch lever 43 in the 25 .vicinity4dk the termnal end of the

nmovenent . -31 -

The head shifter 33 that serves as a support menber of the magnetic

head 32a of the recording and" reproducing unit 32 can arbitrarily

- pivot in theWHAT iISAICLAIMED Idi:rection, since a pair of pins 3le of the
chassis 31 are 5 inserted in a pair of holes 33a (see Fig. 2) provided

on the 1.rear side of dilkg hegelivdi f tefmpBRsingThera Imedording voand

- operation, the magnetic head 32a of the recording and r epr oduci ng

unit 32 is p'):‘é?r@éi_ddlnbhﬁnéfai{é'ﬁéf dbt8£8i0§. informatBehown i #ecetdihys

magneti c head 32a is positioned a 10 turntabl e 32b.

and/or reproducing medium encased in a disk cartridge or

gear 39 since a pin 43b provided on the other end side of ﬁmH

5 reproducing the information recoi:ded on the medium; a holder
means for guiding and holding the disk cartridge that is
being inserted; a transfer means for transferring the disk
cartridge between a mounting and dismounting position where
the disk cartridge can be mounted on and dismounted from the

10 holder means and an insertion completed position where the
disk caft'ridge is completely inserted in the holder means; a
dr_ive means capable of driving the .transfgr means; andl a
chassis that serves as a mounting base for these means,

the disk drive beihg constructed of two units of a

15 holder unit obtained by mounting the transfer means on the
holder means and a chassis unit obtained by mounting the
recording and reproduc.ing means and the drive means on the
chassis,

the chassis being provided with a pivot support
20 portion for supporting the holder means pivotally in the
vertical direction, the transfer means and the drive means
being provided with engagement portions to be engaged with

each other in the vertical direction, and
the holder unit being assembled with the chassis

25 pivotally in the vertical direction in a state in which the



On thé side portion of the head shifter 33 is provid '
whi ch is placed on an upper cam portion 42c¢ of the s?ﬂ!‘iﬂgﬁ“mﬂﬂﬁ!‘m“‘
the arm 33b noves on the upper cam portion 42c while I nke *
with the operation of the 15 sub-rack-42, by which the arm33b (i.e.,

the head shifter 33) pivots in theygecrtical direction. The upper
surface cam portion 42c of the sub-rack 42 corresponds to the "third

engagenment portion" stated in the claim5 of the present
~application. 20 ' The pair of pins 3le (see Fig. 2) that support

~the headrshsEber mdhnd VAL fthel iR VREAhSalard r€£§2§8d Wit each
bei ng engaged with the holes 33a of the head shifter 33, the pair of

bearing porti gpaedlbnapd 34€ré§é%ﬁFﬂ£keéﬁléﬂﬁﬂ support the hol der 11
pivotally in the vertlcaF direction whil e receiving the pivot pins

;L3 ?Eg Lﬂﬁrg F:Ceopogggéé%%%oksr§X8 6§%ec&a1meg) fh claim 1, thggﬁnS%%ld

and guide theggpip 1Ak Hodiit 11 SPO718EE &R the chassis unit side, a

| 5 second cam element to be coupled with,the f%rst cam element

is provided on the holder unit side and the holder unit is

assembled with the chassis, whereby both the cam elements

are coupled- with each other in the vertical direction,

forming a cam mechanism for vertically moving the disk

10 cartridge between the insertion completed position and the

recording and reproducing position of the recording and
reproducing means.

3. | A disk drive_. comprising: a recording and

reproducing means for recording information on a recording

15 and/or reproducing medium encased in a disk cartridée or

reproducing the information recorded on the medium; a holder

means for guiding and holding the disk cartridge that is

being ihserted; a transfer means for transferring the disk

cartridge between a mounting and dismounting position where

20 the disk cartridge can be mounted on and dismounted from the

holder means and an insertion completed position where the

disk cartridge is completely inserted in the holder means; a

vertical movement means for vertically moving the disk

cartridge between the insertion completed position and the

25 recording and reproducing position of the 'recording and



on thé chassis 31 are the nounting nenbers for nounting the
principal constituent neans of the disk drive 1 on the Emﬁ)ﬂmluﬁ I|I"|II|

As is clearly shown in Fig. 2, the chassis 31 S nDun
constituent elenents of the means of the disk.drive 1 or the other
‘accessory conmponents or nmounting - regPers for nounting these
" conponents on the chassis 31 besi des the above conponents. 10
The basic operation in inserting the disk cartridge 60 into
"the holder 11 will be described next. Figs. 8 through 10 are
expl anatory sresrodesbngf ndansti sk drive me@ahsi dgeapéblandf herdvikgdrihee
1, for explaining a sequence of operation in executing recording and
reproduci ng byradSferi neednid nGhridie thesk veaitlicadgembvemehte t heahst desindl.a
Fi gs. 8, 9 and 10 show an insertion start (nmounting and
di smounting) gRSEE1ONEhAP $859ES I &9 £ ULty RS Fk these GRSt ed)
position and a recording and reproducing posi tion, respectlvely
20 First, thet Beigar h@bﬁgec@ﬁpﬂshﬁ§ertﬁ‘i§ﬂ QURd héf'ecfond rack
nount i ng and dlsnDuntlng position (see Fig. 8) int 1,

then thegcartybger S0hsr (4p0SLPIAAM § 10 %ﬁ‘fed oppo pos‘tlofé!?Fotherg)onby

dlsnDuntlng position to.the rnsertio
the slider 12the chassis; a drive gear that is arranged between both the

rack members and is able to mesh with a toothed portion of
each of the rack members; énd a switch lever that can engage
with bOth the rack members and switches a state of meshing
10 of the toothed portion of each of the rack members with the
drivg gear, .
the first rack member being provided with a first
engagement portion to be engaged with the transfer means,
the second raék member 'being provided with a second
15 engagement portion that serves as part of the vertical
movement means, whereby
either one of the rack members is made ta slide to
a specified position by rotation of the.drive gear meshed
with the toothed portion thereof and thereafter the switch
20 lever effects switching so that the toothed portion of the
other rack member meshes with the drive gear, consequently
sliding the other rack member to a specified position in a
direction opposite to the direction in which thq oné rack

member slides.



+33- " | Then, the sub-rack 42 of the drive
move in the direction J (see Fig. 5. By this operat i on, nﬂ"l“l mNH“mMﬂ”“I

engagenent projection |1d of the holder 11 cones
from above with the side cam portion 42a of the 5 . sub- rack 42 and noves

downward al ong this side cam portion -4442a. This operation pivots the
hol der 11 in the direction-H shown in Fig. 8 and noves the disk
cartridge 60 into the recordi ng and. reproduci ng position (see Fig.
10), thereby . putting theé sane into a recording and reproducing
state. 10 s 'if9g1a6R 3pVeR Feem {48
state of Fig. SV|athe-ﬂs]taéeo )}: &%Jﬂa eastatgg © ,end

o h h k
Vever |15, i he By FREFERYS, PE0 APURE hoien ?‘iﬁ 3'%‘1%@1“% cehfie
: ' 4 f th b 42 ' h i
i sci osed 11 as%ept&tﬁg%ﬁf arqafé oo e Lifordipg, o8 ggpgsapgéng

| Bg:??gﬁazzgorgggﬁpgf th%ﬂéx¥%r§{ rack méﬁgg? fgcgglvégrb§hghglQgisgnhear

5 to slide to a specified position corresponding to the
insertion completed position. of the disk- cartridge and
thereafter the switch lever effects switching so that the
toothed portion of the second rack member meshes with the
drive gear, consequently sliding the second rack member to a

10 specified position corrésponding to the recording and
reproducing position of the disk cartridge.
5. A disk drive as claimed in claim 4, wherein the
second rack member is pFovided with a third engagement
portion to be engaged with a support member side of a

15 = magnetic head of the recording and repfoducing means and the
second rack member is made to slide to the specified
position corresponding to. the recording and reproducing
position of the disk cartridge and thereafter made to slide
further in the same.'direction, consequently driving the

20  support member to set the magnetic head into a recordable

state.



mounted on the hol der unit 10. 20 The el ectric notor 34 t he

out put transm ssion mechani sm 40, the main rack 41, the sub-rack 42
and the switch |l ever 43 constitute the drive neans disclosed in the
clainms of the present anplification, and these nenbers are - all
mount'ed on the chassis unit 30. - " ~45- '

- 34- The | oadi ng operation of the disk cartridge 60
will be described in nore detail below w.th reference to Fig 11

t hrough Fig. 13. 0t RIS VRge 60 i s manual Iy inserted
into the 5 apeetnoOE i pidadsyrder 11 in the direction Ain the
nmounti ng and di snounting position (corresponding.to the Fig. 8

descri bed above) of theliﬁjésl&{%gé gge @5)_ srgl_?(tgwgﬂ}éﬁ Ehgca%"r‘?%%%ﬂ‘?leﬁc%eefﬁge

i
end surface of the cartridge a"!b'ut's agai

in 13c of t 3,:1h ' hQek o : '
Plnnt heCdiOrec'tLleeo]'lr]‘%EC)#(eéakr?}f/f(;i\:/\F% in efﬁ%§ a##esm}:())per ??"o&r#,]gt r?yl gﬁ“&%ﬁl%bég}

the chk IeVearsslesmbl:i.ng performance of a disk drive for the further

5 compacting of the disk drive. The disk drive is provided_
with a recording and reproducing unit for re'cording or
reproducing information on a minidisk encased in a disk
cartridge, a holder for guiding ‘and holding the disk
cartridge that is being inserted, a slider capable of

10 transferring the disk cartridge between a mounting and
dismounting position and an ‘insertion completed -position,
_drive me'chanisms capable of driving the slider and a chassis
that serves as a mounting base for these principal
| constituent means. The disk drive is constructed .of two

15 units of a holder unit obtained by mounting the slider on
the holder and a chassis unit obtained by mounting the.
recording and reproducing means and the drive means on the
chéssis. The holder unit is assembled with the chassis
pivot‘aliy in the vertical direction in a state in which the

20 transfer means and the drive means are engaged with each

other in the vertical direction.

Fig.2



comes i nto engagement with a side recess 60a of the cartridge 60. In

this stage, the further pivoting of the | ock lever 13 in the
direction Dis prevented by the 15 engagenent of the |l ock pawl 13b with
the side recess 60a of the cartridge 60. E It is to be
noted that the cartridge receiving pin 13c is received in a guide
groove 1l1r cut in the holder 11 whil e being able to freely slide
within the range of this 20 gui de groove 11r. ' When t he
di sk cartridge 60 is further inserted ify14 the direction A a trigger
switch (not shown). for issuing instructions for operating the driveé
nmeans operates, thereby transferring the cartridge 60 further in the
direction A via _ - 35- t he
| oadi ng means. It is to be noted that the trigger swtch is
electrically connected to the control board 70. - Fig. 13 is
a plan view (corresponding to Fig. 9 o descri bed above) show ng the
cl osing conpleted (insertion —




5 conpleted) state of the cartridge 60. In this closing

conpleting operation, a regulating rib 11f of the holder 11 cones

into engagenent with a guide pawl 13d of the [ock | ever 13, and the

gui de paw 13d slides along the regul ating rib 11f, thereby

preventing the lock lever 13 frompivoting 10 in the direction C and

securely transferring the cartridge 60 in the direction A

When the cartridge 60 is further pushe®/4¥tthe direction A fromthe
- state of Fig. 12 described above, the trigger switch (not shown) for

I ssuing the instructions for 15 operating the drive nmeans operates. By
this operation, tfef@g. 2 electric notor 34 starts to rotate, w th which
the drive geal” 39 starts to rotate in the direction of arrow 0 as
shown in Fig. 14 successivg Vi azFfhe notor pulley 35, power

transm ssion belt 36, andl ot er nedi at e gear 20 8, which
serve as a speed redubt¥y; titut

- mechani sm 40. Then 'the dr 5
with the toothed portion &

nmoving the main rack ® 4
<

I ng the out put transm ssion
conmes into meshi ng engagenent
@ on the main rack 41, flhereby




+36- - In this stage, the engagenent pin 12b of the

slider 12 is engaged with the recess 4la of the main rack 41.
Therefore, the lock lever 13 placed on the slider 12 noves, by

whi ch the cartridge 60 engaged with the | ock paw 5 13b of the | ock

| ever 13 noves in the direction A, It is to be noted that the
sub-rack 42 is in the stopped state in this stage, when its toothed
portion 42e does not mesh with t3ya4drive gear 39

The main rack 41 further advances in the direction 10 | fromthis state,
and when the main rack advances to the specified position shown
I n Fig. 15 (a position - corresponding to the insertion

conpl eted position of the disk cartridge 6Q in the holder 11), the
proj ection 41b of the main rack 41 cones—+fo e agerment with the
recess 43a 15 of the switch | ever 43 ~pered) Mi veli g the switch | ever
43 in the direction K (sep Fig.ql Byhrs Ofr d4ti on, the

pin 43b provided at one end of the swi rH43us Hes t he cam
groove 42d of the sub-rack 42 in|the dTr¢gctT,dn 4:£§?i | whi ch t he
sub-rack 42 starts to slide in the sane db HoN J-

L~
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Fig. 3




20 “(i.e., the direction opposite.to the direction in which the

mai n rack 41 slides). Next, when the nmain rack 41 further

advances in the direction I, the toothed portion 42e of the sub-rack

42 cones into neshing engagenment with the drive gear 39, and

- 37- thereafter, the toothed portion 41c of the main rack 41 is

di sengaged fromthe drive gear 39. : Then, the sub-rack 42

further noves in the direction J#444h the pivoting of the drive gear

39 and 5 reaches the specified position (position corresponding to

t he recording and,;epronéing position of the cartridge 60) “shown in

Fig. 16. /' g. 4By this operation, the engagement projection |1d

of the holder 11 cones into en : above with the 10 si de cam .

portion 42a of the sub-ra = =S+4 | ong t he si de cam portion
I

—
42a, by which the cartrid 0 |s ljoaded ! into the recording and
r epr oduci ng position sho L8 Flg. :
l .
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10. ° When the sub-rack 42 further advances in the 15
direction J, the head shifter 33 pivots dowward since the arm 33b
provi ded on one side surface of the head shifter 33 i s engaged from
above with an upper surface cam portion 43c of- the sub-rack 42 (i.e.,
positioned on the upper surface cam portion 43c), by which the
magneti c head 32a of the 20 recording and reproducing unit 32 is made to
pi vot downwar d to be set into the recording enabled state (see Fig.
17). As descri bed above, saggording to the present

- enmbodi nent the main rack 41 provided with the recess 4la t hat serves
.as the first engagen?ﬁzdao on to be engaged 25 with the slider 12 and
. the sub-rack 42 provid Vi t he '

- -38- . side cam portion 42a that serves as the second engagenent

- portion constituting part of the vertical novenent neans are

. slidably arranged opposite to each other on the chassis 31, and the
- drive gear 39 is arranged between both these

. //
s 3 [/
/"o |

—
I - 40 37
38\\
39
!

I
azsa-| ||[I[EC
ar-T L ’
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5 racks 41 and 42. The switch | ever 43 for switching the state of
meshing of the toothed portions 41c and 42e of the racks 41 and 42

with the drive gear 39 is p

both the racks 41 and 42. One of

to a specified position 10

rovi ded while

being able to engage with

the rack menbers is made to slide

by the rotation of the drive gear 39, and

thereafter the switch |l ever 43 effects a switching operation so that
t he toothed portion of the other rack nmenber nmeshes with the
drive gear 39, by which the other rack agmber is nmade to slide to a

specified positioygLn a dir

which the one

and 42 that have different

di recti.ons by the one

t he state of nmeshi

41c 20 and 42e of th¢

41 and 42 to be each dri

~Wth this arrangenent,
in terns of size as CE

41 and 42 are separatel

ection opposite to 15 the direction in

er slides.

Therefore, the two racks 41

roles can be driven in the opposite

gt Wit h fan appr¥

ur e can’

and the switch lever 43 switches
jear 39 with the toothed. portions
t hereby all owi ng the racks

pri at e~fi{m ng.

D sinmplified and conpacted
ne case where the above two racks

4l ___
12b._




+39- *

provi ded. Particularly,

the disk drive can be conpacted in

size in the transfer direction of the disk cartridge 60.
Particularly when the disk cartridge 60 is | oaded
and di smounting position to the recording
the main rack 41 is nmade to slide
corresponding to the insertion
cartridge 60, and thereafter

operation so that
position 10

the disk cartridge 60.
- of both the racks
appropriate timng,
fromthe nounting and dlsnDuntln
conpleted position

the sub-rack 42 is nade to slide to a specified
corresponding to the recording and reproduci ng position of
Wth this arrangenent

41 and 42 ar

so that the t

and the

i nsertion conpleted position
position can be perforned

Furt her nore,
portion 42c that

the sub-rack 42 is
"serves - as the
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end
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_ fromthe nounting
and reproduci ng position,
to a specified position
conpl eted position of the disk
the7gbtitch | ever 43 effects a switching

operation

t he slide
_accordance with an
-3 tlhe disk cartridge 60
DenM\td| the qinsertion
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engagenent portion to engage with the head shifter 33 side of the

magneti c head 32a of the recording and reproducing unit 32. The .
sub-rack 42 is made to slide to the specified ~ position corresponding
to the recording and reproducing 25 position of the disk cartridge 60
and thereafter. made to - 40-

slide further in the sane direction, c%qqgguently driving t he head
shifter 33 to set the magnetic head 32a‘into the recordabl e state.
Wth this arrangenent, a further role is assigned to the sub-rack 42,
so that the further, conmpggting 5 of the disk drive 1 can be achi eved.

It is to be notedﬁﬁﬁ@]l present invention is not limted to

the above enbodi nment , and various i mpro egents or nodifications
i n desi.gn can, ofgcourse, be achieved within scope thereof, not
departing fron1thgf_10 essence_th . For exanple, in

t he above eandLngnLi_with d
the transfer feans_ - =

- =

T - ———

Hrtions to be engagad with
I
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/

60 e e r—
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3lb
Fig. 9
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(slidér 12) and the drive neans (main rack 41), the slider 12 is
provided with the engagenent pin 12b, while the main 15 rack 41 is
provided with the recess 4la. However, the pin and recess may be
repl aced with each other. In the above enbodi-ment, with regard to

t he cam nechani sm constituting the wvertical novenent neans, t he
slider (engagenent projection |I1d) is provided on the holder 11
side, while the 20 cam surface is pr&yLﬁed on the drive nmeans (sub-rack
- 42) side. However, the slider d the cam surface may be
replaced with each other. Furthernore, with regard to the cam

- mechani sm provi ded between the head shifter 33 and the drive neans
- (sub-rack 42), tthgre Addification can be 25 achi eved.

-41- : VWHAT | S CLAIMED | S: 1. A disk drive

conpri si ng: a recording and reproduci ng neans for recording
infornmati on on a r_eco[gi andids repr ogluci ium encased in a
di sk cartridge or (1r
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jof a 15 hol der _uni t
~ hol der neans andfaﬂqﬁaszgé

~and reproduci ng neans and the drive neans on the
the chassis being provided with a pivot support

supporting the hol der negans pi\ot
' means and the difji ve

5

means for guiding and holding the disk cartridge that i

inserted; a transfer

inserted in the hol der
transfer means; and a
t hese neans,

transfer
portions to be engaged
t he hol der unit being
vertical direction in’

a

means for transferring the disk
bet ween a nmounti ng and di snmounting position where
can be nmounted on and di snounted fromthe
insertion conpleted position where the

nmeans;

10 hol der

réproducing the information recorded on the nedium a hol der

S bei ng
cartridge
the disk cartridge

nmeans and an

disk cartridge is conpletely

¢ ¥4 means capabl e of driving the

chassis that 'serves as a nounting base for

the disk drive being constructed of two units

20
al inth
s-!-?—/s- beﬁng
eac t her{ i
Bﬂ chass?

ai ned by nounting the transfer
unit obtai ned by nounting the

ich the

a— v
—— . ——

e N
—

means on the
recordi ng
chassi. s,

portion for
verti cal

d wi,th engagenent
E!il di rection,

direction, the

and
pivotally in the
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=42- ¢ transfer neans and the drive neans are engaged with each
other in the vertical direction. . 2. A disk drive as clained in
claim1l1, wherein a first camelenent is provided on the chassis unit
side, a 5 second cam el enent to be coupled with-the first cam el enent
I's provided on the holder unit side and the holder unit is assenbl ed
. With the chassis, whereby both the cam el enents are coupled with
~each other in the vertical direction, 11734formng a cam nechani sm for
vertically nmoving the disk 10 cartridge between the insertion conpleted

~ position and the recordi ng and reproduci ng position of the recording

. and repraggﬁbng ans. 3. A disk drive conprising:

. a recording and . reproduci ng nmeans for recording informati on on a
recording 15 and/ or repr | Lym encased in a disk cartridge or
repr oduci ng the hg&gr i gk he nmedi um a hol der nmeans -
for guiding and o7 n cartfilidge that is being inserted; a
transfer -neans for tra s q
i
]
|
I
[
{

1

L —12




cartridge between a nounting and di smounting position where 20 t he di sk

cartridge can be nounted on and di snounted fromthe hol der neans and
an insertion conpleted position where the disk cartridge is
conpletely inserted in the hol der neans; a vertical novenent neans
for vertically. noving the disk cartridge between the insertion
conpl eted position and the 25 - recording and reproduci ng position of the
recordi ng and ©12/14 - 43- r epr oduci ng
. means; a drive neans capable of driving the transfer neans and the
- vertical novenent neans; and a chassis that serves as a nounting
- base for these neaps, the drive nmeans conprising: first and
- second rack 5 ?ﬁiqﬁeré41hat are slidably arranged opposite to each other
on _ the chassis; a drive gear that is arranged between both the
rack menbers and is able to mesh with a toothed portion of each of
- the rack nenbers; and a switch | ever that gan engage ith both the

rack menbers and swi tches state of shifig of the tobthed portion
4 4% 10
\ /,440

of each of the rack menbeys wit@3ae
. A




drive gear, the first rack nenber being provided with a

first engagenent portion to be engaged with the transfer neans,

t he second rack menber being provided with a second 15° engagenent
portion that serves as part of the verti cal movenent neans, whereby
ei ther one of the rack nenbers is nade to slide to a specified
position by rotation of the drive gear neshed with the toothed
portion thereof and thereafter the smnigk | ever effects switching so
that the toothed portion of the rack menber neshes with the
drive gear, consequently sliding the other rack nmenber to a specified
position in a rec n opp05|te to the direction in which the one
rack menber !Fdhzé }E? -44-

4. A disk drive as clalned in claims3, mhereln when t he di sk
cartridge is'loaded fromthe nDuntlng and dlsnDunting position to the

recordlng and reproduci-ng

| 43a 41

| Fig.l7
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position, -the first rack nmenber is driven by the drive gear 5 to slide
to a specified position corresponding to the i nsertion conpleted
position of the disk cartridge and thereafter the switch | ever
effects switching so that the t oot hed portion-of the second rack -
menber neshes with the drive gear, consequently sliding the second
rack nmenber to a 10 specified position corresponding to the
recording and reproduci ng position of the disk cartridge. 5.

A disk drive as clained in claim4, wherein the second rack menber is
provided with a third engagenent Q?&hidn to be engaged with a support
nmenber side of a 15 magneti ¢ head o# he recordi ng and reproduci ng neans
and the second rack nmenmber is nade to slide to the specified

position corresponding to the recording and reproduci ng position of
the disk cartridge and thereafter nmade to slide further in the sane
direction, consequently driving the 20 support nenber to set the
magneti c head into a recordable = - state. :

Fig.18




