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| NVENTI ON . The present invention relates to disk drive And

5 nore parti-cularly, to a disk drive which is applied to a di sk
of, for exanple, the so-called MD (mnidisk) or the i ke including a
recordi ng and/or reproducing medi um encased_ in a disk cartridge and
I's provided for recording i nformati on on the nmedi um or reproduci ng
the information 10 recorded on the nedium As a disk
drive to be applied to a-disk of, for exanpl e, the so-called MD

(m ni di sk) ok %&ﬂﬁ 5kah§TTN¢EN recordi ng and/ or reproduci ng

medi um encase cartrldge there has conventionally been
generally known a 15 Dj kSE drlve provided with a recordi ng and
reproduci ng means 15k Uri

BACKGROUND OF THE INVENTION
. 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-calied MD (minidisk) or the
like including a recording and/or reproducing medium encased
in a disk cartridge and 1is provided for recording
information on the medium or reproducing 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
caftridge, there has conventionally been generally known a
15 disk drive provided with a recording and reproducing means
for récording information on the recording and/or
reproducing medium encased in .a disk cartridge or
reproducing the information recorded on the medium, a holder
means for guiding and holding the disk cartridge.that is
20 being inserted, a loading means capable.of transferring the
disk cartridge between a mounting and dismounting position
where the disk cartridge can be mounted on;andldismounted
from the holder means and ‘a recording and reproducing
- position of the recording and reproducing means and a drive

25 means capable of driving the loading means. For example,'



for Trecording information on the recording and/or repr oduci ng

medi um encased in a disk <cartridge or repr oduci ng the

i nformati on
hol di ng t he

recorded on the nedium a hol der means for guiding and
disk cartridge that is 20 bei ng inserted, a |oading neans

capable of transferring the di sk captridge between a nounting and

di snounti ng
di snount ed
position of

position where the disk cartridge can be nounted on and
fromthe hol der means and a recordi ng and reproducing
the recording and reproduci ng neans and a drive 25 means
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I or art rererences panese Pat ent Lai d- en

rifas fliof 1f7120mr 20008850, o iffneds) SRR 1asoopen
B fle ford "S> 324 I8R905% 8672 Slarkld” B¥nt  Laic-open
Publication 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.

The above disk drive is provided with a chassis
that serves as a mounting base for the principal constituent
means such as the aforementioned recording and reproducing
means, holder means, loading means and drive means, and many
of the constituent elements and other accessory components
of the aforementioned means are fixed and held by or engaged
with the chassis directly or via mounting members.

This chassis is normally made of a metal panel of
steel or the like and totally formed roughly into a flat-
plate-like shape, however, the plate is practically not a
complete flat plate. Observing the concrete construction in
detail, the plate has varioﬁs bracket portions, recessed
portions and projected portions for fixing, holding and
engaging the constituent elements of the aforementioned
means, other acceésory éomponents,-their mounting members
and so on by bending or ._cu'rving a plate material of a
specified thickness through a press work or the iike.

As is well known, the above disk drive is required

to have an extremely high accuracy with regard to the
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10 nmeans, hol der neans, -I®adi ng nmeans and drive neans,
of the constituent elenents and ot her accessory conponents
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magnetic head of the recording and reproducing unit and the

disk cartridge must be highly accurately maintained to a
setting value on the order of several microns {(um).

Hdwever, in the aforementipned prior art disk
drive, the chassis constituting the mounting base of the
principal constituent means is formed'by the bending work or
the 1like. Therefore, the forming process itself is
complicated and hard to be performed, and the occurrence of
a form error such as bending distortion is unavoidable.
Therefore, the chassis itself is very hard to maintain the
plane accuracy és a mounting reference plane of the
aforementioned means, and a variety of adjustments are
required for guaranteeing the high-accuracy operation of the
disk d?ive while assuring the accuracy of the assembled
states of the means. The above has led to the problem that
much labor and time are necessary for the assembling work.
SUMMARY OF THE INVENTION

The present_inﬁention has been made in view of the
aforementioned conventional technical problems and has an

object to simplify the construction of a chassis that serves

l&e%;reotéﬁecilr{cf%osition and the lﬁ“iei,sawelilnég}%’ ﬂéﬁveael?zovt‘?hgi sk



25 to have an extrenely high accuracy wth regard to the

- 3- af orenentioned neans and assenbl ed states of themin order

to guarantee an accurate and snoot h oper ati on.

Particularly, for exanple, with regard to the operation of | oadi ng
the disk cartridge into the recordigg and 5 reproduci ng position
and the |like, an interval between the magneti c head of the recording
and reproduci ng unit and the di sk cartridge nmust be highly accurately
mai ntained to a setting value on the order of several microns (pm.

However, in hBejahghRPERY | BASE EBkOEhérbrﬂhéfpaﬂQcon§Eiﬁﬁhnttﬂﬁhﬁ§a§§'§
constltutlng the nounting base of principal constituent neans is

et (oo Do rene U Maboionersifsecy i T
occurrence OBccuracy of the <chassis for the improvement of the
productivity in the work of assembling the disk drive.

5 . According to a first aspect of the present
invention, there is provided a disk drive comprising: a
recording and reproducing means for recordinq information.on
the recording and/or feproducing medium encased in a disk
cartridge or reproducing the informétionk recorded on the

10 medium; a holder means for guiding and holding the disk
caftridge that is being inserted; a loading means capabie of
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 a recording and

15 reproducing position of the recording and reproducing means;
a drive means capable of driving the loading means; and a
flat-plate-shaped chassis that serves as a mounting base for
these means, the chassis being set to a specified thickness
and héving a base portion formed flatly throughout its

20 entire surface except for a hole portion and/or a cut
portion. |

By adopting this constitution, thé construction
itself of the chassis is more substantially simplified than
the prior art, and the dimensional (thickness) accurécy and

25 form (flatness) accuracy are remarkably improved. Then, the



a{forﬁ{error such as bending distortion is unavoidable. 15

the chassis itself is very hard to maintain the pl ane
nounting reference plane of the af orenmenti oned means,
of adjustnents are required for guaranteeing the high-
operation of the di sk drive while asswing the accurac
assenbled 20 states of the neans. The above has led to t
much | abor and tinme are necessary for the assenbling work.
THE | NVENTI ON The present invention has been
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According to a second aspect of the present
invention, based on the above first aspect of the present
invention, at least part of the.hole portion and/or the cut
portion is used for mounting the constituent elements of the
means and/or other accessory components on the chassis,  and
the constituent elements and/or the other accessory
components are mounted on the hole portion and/or the cut
portion directly or via a mounting member. With this
arrangement, the constituent elements of the above means
and/or the other accessory components can be mounted on the
chassis in a correctly positioned state without any troubie
by means of at least part of the hole portion énd/or the cut
portion pro#ided at the chassis.

Furthermore, according to a third aspect of the
pPresent invention, based on the above second aspect of the
present invention, the chassis has the base portion
subjec£ed to a 1leveling process throughout the entire
surface thereof prior to the mounting of the constituent
elements of the means and/or the other accessory components
and/or their mounting members. By this leveling process,
higher accuraciesican be stably obtained with regard to the

thickness dimension and flatness of the chassis.



éccurﬁcy of the chassis for the inprovenent of the productivity in

the work of assenbling the disk drive. 5 According to a
first aspect of the present i nvention, there is provided a disk
drive conprising: a recordi ng and reproduci ng neans for recording

i nformation on t he recording ande% reproduci ng nmedi um encased in a
di sk cartridge or reproducing the rnformation recorded on the 10
medi um a hol der neans for guiding and hol di ng the di sk cartridge
that is being inserted; a |oading neans capabl e of transferring the

di sk cartridge betmeeanrg€§g56Pg ancord dEE”@PUﬁ%ﬂ%?ﬁ %éégﬁ ﬁge%% t he

di sk cartridge can be noun Ui Shodnt’d e ans

and a recordin n uci os tion,of t I cordln

r epr oduci ng Rﬁgﬁg ¢ lnven5 % é) t %I8b8VedQ$& aﬂ nghe
neans; and a fl.at- ate sh ed cha si.s that serv as a untln base
for { hBEESRRE N DYERE LOR o s FR b&ONS LabTeRb & ﬁ%@%ﬁ% cBetrh g naeahs

and having a baie portion formed flatly throughout its entlre

surface exc@pd/o¥oithe RfrenAEF8HSOR dp@ppogenggtand/orrﬁp@,yﬁuntlng

5 members are made of synthetic resin and are integrally
formed with the.chassis by outsert molding subsequently to
the leveling process.' By adopting this outsert molding, the
meunting of the constituent elements of the means and/or the
other accessory components and/or the mounting members on

10 the chassis can be very efficiently performed with high
accuracy.
In the first aspect of the present invention, the
flat-plate-shaped chassis serving as the mounting base of
the principal constituent means is set to a specified .
15 thickness, and the base portion except for the hole portion
and/or the cut portion is formed into a flat shape
throughout the entire surface. Therefore, as compared with
the cgnventional case of the formation by the bending
process or the like, the construction itself éf the chassis
20 is substantially simplified, thereby allowing the
dimensional {thickness) accuracy and form (flatness)
accuracy to be remarkably impro&ed. Then, the accuracy of
the assembled state of the means can be very easily secured,
so that the high-accuracy operation of the disk drive can be

25 guaranteed without specifically necessitating troublesome



By adopting this constitution, the construction itself of the chassis
Is nore substantially sinplified than the prior art, and the

di mensi onal (thickness) accuracy and 25 form (fl atness) accuracy are
remar kably i nproved. Then, the accuracy of the assenbl ed
state of the principal constituent - 7neans can be very easily secured.
According to a second aspect of the present I nvention, based on the
above first aspect of the present 5 i nvention, at |east part of the
hol e portion and/or the cut portion is used for nounting the

constituent ghPiBiientofolh@he like Mals ANHeR1®, h&FhACHLE8QEY i FOEPORANT S
on the ChaSSIS and the constituent elenents and/ or the " other

accessory wg%ﬁzp%@nfags@ﬁ\slmﬁntﬁsﬂe ORi5he diodfe PREH! A ARkl yoU!

10 portion i rectl via a nounting nenber. Wth
improved.

Also, in the second aspect of the present
5 invention, basically the same effect as that of the above
first aspect of the present invention can be produced.
Particularly, at least part of the hole portion and/or the
cut portion is used for mounting the constituent elements of
the means and/or the other accessory components on the
10 chassis, and the constituent elements and/or the other
.accessory components are mounted on the hole portion and/or
the cut portion.directly or via a mounting member. With
this arrangement, the constituent elements of the above
means and/or the other accessory components can be mounted
15 on the chassis in the correctly positioned state without any
trouble by using at least part of the hole portion and/or
the cut portion provided at the chassis.
Furthefmore, in the third aspect of the present
invention, basically the same effect as that of the above
20 second qspect of the present invention can be produced.
Moreover, the chassis has the base portion subjected to the
leveling process throughout the entire surface prior to the
mounting of the constituent elements of the means and/or the
other accessory components and/or their mounting members.

25 With this arrangement, higher accuracies can be stably



érranﬁenent, the constituent el enents of the above neans and/ or the

ot her accessory conponents can be nounted on the chassis in a
correctly positioned state without any trouble by neans of at |east
part of the hole portion and/or the cut 15 portion provided at the
chassi s. Furt her nore, angrglng to a third aspect of the
present invention, based on the above second aspect of the pr esent

i nventi on, the chassis has the base "portion subjected to a

| evel i ng process throughout the entire 20 surface thereof prior to the

mounting of AP GONSL P Hegard £l PN dinddie oTRRRS18A5AN ehGLAbLe!

accessory conponents or their nounting ers evellng
process, %F%%wacies can be stably obtained with regard to the
t hi ckness d|%%n3|on an ‘atness of the chassis.

-6- Furthermore, in the fourth aspect of the present

invention, basically the same effect as that of the above
5 third aspect of the present invention can be produced.l
Moreover, the constituent elements of the means and/or the
other accessory cbmponents and/or their mounting members are
made of synthetic resin and are integrally formed with the
chassis by the outsert molding subsequently to the above
10 leveling §rocess. With this arrangement, the mounting of
the constituent elements of the means and/or the other
accessory components and/or the mounting members on the
chassis can be very efficiently performed with high
accuracy.
15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an overall perspective view of a disk
drive according to an embodiment of the present invention;
Fig. 2 1is an exploded perspective view of the
holder unit and the chassis unit of the above disk drive;
20 Fig. 3 is an explanatory side view of the above
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

25 chassis unit;



Furthernmore, according to a fourth aspect of the present invention,
based on the above third aspect of the present invention, the
constituent elenments of the neans and/ or the other accessory
conponents and/ or the nounting 5 menbers are nade of synthetic resin
and are integrally formed with thegchassis by outsert nolding
subsequently to the leveling process. By adopting this outsert
nol di ng, the meunting of the constituent elenents of the neans and/or
t he ot her accessory conponents and/or the nounting nenbers on 10

t he chassis can be veryifffiecifgt |5 p‘@&é@éﬁ&%%é%ﬂ&h@%ﬁw - SHRFAWACYn
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st Pt I5e assogir.aetgd gltaic:)gvI r}_% thr.]gh the slider of the above holder

unit is associated with the drive mechanism of the chassis
unit;

Fig. 8 1is an explanatory side view showing an
insertion start state when the above disk cartridge is being

| 10 inserted into.thé 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

15 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 when the above disk cartridge is
insertéd in the holder;

20 Fig.'12 is an explanatory plan view showing a lock
lever engaged state when .the above disk cartridge 1is
inserted in the holder; |

Fig. 13 is an explanatory plan view showing the
insertion completed state in which the above disk cartridge

25 is inserted in the holder;



di mensi onal (thickness) accuracy and form (flatness) accuracy
to be remarkably inproved. Then, the accuracy of the assenbl ed state
of the means can be very easily secured, so that the high-accuracy '
operation of the disk drive can be 25 guaranteed without specifically

necessitating troubl esone -10- - /-
adjustnment or the like. As a result, the productivity in t he work of
assenbling the disk drive can be remarkably I mproved.

Also, in the second aspect of the present 5 i nvention, basically
the same effect as thagi@f 48e ADOYR explarddticrly afp&et vakwt hehdW B Nbn

I nvention can be produced. Particularly, at 1east part of the hole

s SbotiEiqn sl RofhleN, LopliateLek TR MBeLbackonLLYgY
in a disk cartridge mounting and dismounting position;

E‘ig. 15 is an .explanatory plan view showing an

5. operation state in which the main rack and the sub-rack
operate in a disk cartridge insertion completed position;

Fig. 16 is an explanatory plan view showing an
operation state in which thé main rack and the sub-rack
operate in a disk cartridge rebroducible position;

10 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 position; and

Fig. 18 is an overall perspective view of the
above disk cartridge.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention .
will be described in detail below with reference to the
accompanying drawings.

| Fig. 1 is an overall perspective view of a disk

20 drive 1 according to an embodiment of the present invention.
As shown in this figure, the disk drive 1 (occasionally"
referred to simply as a "unit" hereinafter) is basically
constructed of a holder unit 10 provided with a holder 11
for encasing and holding a disk cartridge 60 (occasionally

25 referred to simply as a "cartridge" hereinafter) in which



10 Ehassis, and the constituent elenents and/or the other

accessory conponents are nounted on the hole portion and/or t he cut
portion directly or via a nounting nemnber. Wth t hi s arrangenent,

t he constituent el enents of the above means and/ or the ot her
accessory conponents can be nmounted 15_7jj10n the chassis in the correctly
positioned state w thout any trouble by using at |east part of the
hol e portion and/ or the cut portion provided at the chassis.
Furthernore, in the third aspect of the present i nvention, basically
the same effaqd as-lRateaf hibgiabexe ) tIREONdepb@SCtaPdl ot NecBHLEAY

I nvention can be produced. Mor eover, the chassis has the base portion

subj ected t Qidier re rn#cﬁi’fiﬂﬁ'gmé’&%%st RnedgBautnkng SHdd$H Wik peesgri or
to the nmount i ng of the

constituent el enents of the neans and/or the

o gacees B AP 0L UL A SBOSE- en® solfid ol
a mounting base for the principal constituent means of the
5 unit 1. The holder ﬁnit 10 is supported pivotablly in the
vertical direction with respect to the chassis unit 30 about
a portion near the end portion on the side oppbsite to the -
cartridge insertion side, as described lafer.
The construction of these units 10 and 30 and the
10 -operation of the disk drive 1 will be successively described
below. |
Fig. 2 1is an exploded perspective view of the
holder unit 10 and the chassis unit 30. Fig. 3 is an
explanatory side view of the whole body of the disk drive in
15 the assembled state. Fig. 4 is an explanatory plan view of
the holder unit 10. Fig. 5 is an explanatory plan view of
the chassis unit 30. Fig. 6 is an explanatory plan view
showing an interlocked state in which a loading means of the
holder'unit 10 is associated with a drive mechanism of the
20 chassis unit 30. Fig. 7'is an explanatory side view showing
the interlocked state of Fig. 6. It is to be noted that the
construction of the disk cartridge éO is shown in the
perspective view of Fig. 18;
The construction of the holder unit 10 will be

25 described first.
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of the chassis. Furthernore, in the fourth aspect of the

pr esent

third aspect of the present invention can be produced. Mor eover ,

obtained with regard to the thickness di mension and fl at ness

i nvention, basically the same effect as that of the above

t he constituent elenents of the neans andhor the ot her accessory
conponents and/or their nounting nmenbers are made of synthetic resin
and are integrally formed with the chassis by the outsert nolding

subsequently to the above 10 | eveling process. Wth this arrangenent,
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is an overall

this holder-ll is basically mounted with a slider 12 that
transfers the disk cartridge 60 that is being inserted into
the unit 1, a lock lever 13 for locking and unlocking the
disk cartridge 60 that is being inserted with respect to the
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
lla for receiving the disk cartridge 60 and the other end
provided with a pair of inot pins 11b and 1lic (oniy the
pivot pin 1lb on one side is shown in Fig. 1 and Fig. 2)
that serve as pivots for a pivoting operatioﬁ in the
vertical direction of the holder 11 while projecting
laterally outward.

| The bottom surface of the heolder 11 is provided

with an engagement projection 11d to be engaged with a drive

mechanism capabie of driving a loading means including the

slider 12 as described later. It is to be noted that the
drive mechanism is provided on the chassis unit 30.

The slider 12 has a hook portion 12a (see Fig. 4)

on the lower surface side, and this hook section 12a is

5



Fig. 2 is an expl oded perspective view of the hol der unit and the
chassis unit of the above disk drive; 20 Fig. 3 is an

expl anatory side view of the above di sk drive in the assenbl ed state;
Fig. 4 is an explanatory plan view of the above hol der unit;

Fig. 5 is an explanatory plan view of thetmbove 25 chassis unit;

-9- Fig. 6 is an explanatory plan view show ng an

associ atede state in which a slider of the above hol der unit S
associated with a drive nmechani smof the chassis unit; Fi g.

7 is an expl gnasabyysicthyagedW wiriv B8 afloryateds spoaiedl b aimt ninhitel t he
slider of the above hol der unit is associated with the drive
nmechani sm of hHhBee8$Si SThis elongated groove 1ls extends in a direction
| in which the cartridge 60 1is inserted or ejected (the
direction of arrow A/B shown in Fig. 4), and the hook
5 section 12a (i.e., the slider 12) can move in the above
direction (direction A/B) within the range of this elongated
groove lls.
The disk cartridée 60 being inserted from the
holder opening 1lla is transferred into the wunit 1 in
10 accordance with the movement of this slider 12.
| The slider 12 is provided with an engagement pin
12b that has a specified length and extends downward, and as
described later, this engagementt pin 12b comes into
engagement with the drive means on the chassis unit 30 side.
15 It is to be noted that this slider 12 is to
transfer the disk cartridge 60 betweeh the mounting and
dismounting position where the cartridge can be mounted and
dismounted from the holder 11 and an insertion compieted
positién where the cartfidge is completely positioned with
20 respect to the holder 11, constituting part of thehloading
means capable of transferring the cartridge between the
above mounting and dismounting position and a recording and
reproducing position of the recordiné and reproducing unit

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

25 application.
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Fig. 8 is an explanatory side view show ng an

I nsertion start state when the above disk cartridge is being 10 I nserted

into the hol der;

Fig. 9 is an explanatory side view show ng

an insertion conpl eted state when the above disk cartridge is

inserted in the
showing a 15

hol der; - -Ridg= 10 is an explanatory side view
recordi ng and reproduci ng enabl ed state when the above di sk

cartridge is inserted in the hol der; Fig. 11 is an

expl anatory plan view show ng a | ock | ever di sengaged state when the
above di sk cartridge i®he locki dggeted 3 rhddiea hhbdkr por2@lon 13a on théig
12 is an explanatory plan view show ng a | ock | ever engaged state
when the abower sihsRaceasliteggand sthis hobksebirédonn iBae 1wl gefidably
Fig. 13 is an explanatory plan view show ng the i nsertion conpl eted

state in whigfgddes abpme ghsklenghteddgrodbe 128 ichEerinedtHd $hedésl der;

10

15

20

This elongated groove 12s extends in the insertion/ejection -
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 (direction A/B) within the
range of this elongated groove 12s and is able to pivot
around a center Pf of the hook portion 13a (i.e., in the
direction of arrow C/D shown in Fig. 4).

This lock 1lever 13 1is always urged in the
direction of arrow C by a spring 14 (lock levef spring)
mounted around a pin 1l2c projecting on the upper sufface
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
cartriage 60.

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.



_10- ~ Fig. 14 is an explanatory plan view showi ng an

operation state in which a main rack and a sub-rack operate . in a disk
cartridge nounting and di snmounting position; _ ~ Fig. 15is an
expl anatory plan view showing an 5 operation state in which the min
rack and the sub-rack operate in a.dgsk cartridge insertion conpleted
posi tion; Fig. 16 is an explanatory plan view show ng an
operation state in which the main rack and the sub-rack operate in a
di sk cartridge reproducible position; 10 Fig. 17 is an
expl anatory plan view govd Nngidé portiofPefatiHiy Helder N1 Whigh ddigdi &
rack and the sub-rack operate in a disk cartridge recordable

osition; an | v
Pho | " Spoundou lle relativeld clig b Y R S R i e

EMBODI MENTS  end portion, and the shutter opener 15 is mounted so that
its hook portion 155 projects inwardly of the window 1le.

5 When the disk cartridge 60 is inserted from the
opening 1lla into the holder 11, the engagement hook portion
15a of the shutter opener 15 comes into engagement with-the
shutter hole 6la of the cartridge 60, by which the shutter
61 is opened 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 prqvided. with a flat-
plate-shaped chaséis 31 that serves as the mounting base of
the principal constituent means 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
cartrldge 60 or reproducing the information recorded on the
nedlum, a head shifter 33 for vertically moving a magnetic

20 head 32a of - the recording and reproducing unit 32, a drive
mechanism capable of driving the loadiné 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 thé pivot pins 1l1b and 1lc

25 provided at the end portion oppositely to the opening side



Preferred enbodi nents of the present invention wi |l be described in
detail below with reference to the acconpanyi ng draw ngs.

Fig. 1 is an overall perspective view of a disk 20 drive 1 according to
an enbodi nent of the present invention. As shown in this figure, the
di sk drive 1 (occasionally referredide sinply as a "unit"”
hereinafter) is basically constructed of a holder unit 10 provi ded
with a holder 11 for encasing and hol ding a disk cartridge 60
(occasionally 25 referred to sinply as a "cartridge" hereinafter) in
whi ch in the verttitml sdiredtioh nvhtHi slespedd) td hthe fdateplate-a
recordi ng and/ or reproducing nediumis encased and a chassis unit 30

provi ded w t Bhapéd a¢hadsie-Fhaped chassis 31 that serves as a
nounting base for the principal constituent neans of the _
' The flat-plate-shaped chassis 31 is obtained by
cutting a steel plate material 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 3l1n
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.
According to the present embodiment described
above, the flat-plate-shaped chassis 31 1is set to a
specified thickness and the base portion except for the hole
31h and the cut portion 31n is formed flat throughout the
15 entire surface. Therefore, as compared with the
conventional case of the bénding prdcess or the like, the
construction itself of the chassis 31 is substantially
simplified, thereby 'allowiné‘ the dimensional (thickness)
accurac.:y. and form (flatness) accuracy to be remarkably
20 improved. Then, the accuracy of the assembled state of the
means can be very easily assured, so that the high-accuracy
operation of the disk drivé 1 can be guaranteed without
specifically necessitating troubl'esome adjustment or the

like. As a result, the productivity in the assembling work

25 of the disk drive 1 can be remarkably .improved.



5" uﬁit 1. The holder unit 10 is supported pivotablly in the

vertical direction with respect to the chassis unit 30 about a

" portion near the end portion on the side opposite to the cartridge
insertion side, as described |ater. The construction of
t hese units 10 and 30 and the 10 operaijon of the disk drive 1 will be
successi vel y descri bed bel ow. Fig. 2 is an expl oded
per spective view of the hol der unit 10 and the chassis unit 30.
Fig. 3 is an expl anatory side view of the whole body of the disk

drive in 15 the asspabhledsstghet ofi ahe%lﬁrﬂmtgm@mwsy 3r1|ha%n‘a/@4.‘ of
the holder unit 10. Fig. 5 is an explanatory plan view of

chassis unit ¢g8. cﬁtgwﬁ@ﬁﬁidﬁ% explpnai 9r yupe@n ﬂ)?Wmountn'ﬁBOWI % _
i nterl ocked state in ch a l.oadi ng neans of the hol dér unlt g |s

associ at ed WshBrareihye aiec%wagmf) "B onstabBRALS dllderil I;Ff 9tnb

an expl anatory S|de vi ew sho terlocked state o

is to be not ﬁglixﬁfﬁai he constltﬁ_{%}&””ﬁ LRY fQ{__\: t@ﬁg d'osﬂhercar”'c%%sory

s shown perspective View o
5 components on the chassis 31, where the constituent elements

or the other accessory components are mounted on the
specified holes 31h and/or the cut portions 31n directly or
via a mounting member.

As described above, the constituent elements of

10 the means or .the other accessory components are mounted on
the chassis without_any trouble in the correctly positioned
state by utilizing at least part of the holes 31h and/or the
~-cut portions 31n provided at the chassis.

It ié to_be noted that the remaining holes 31h

15 and/or the cut portions 31n, being not used for the mounting
of the constituent elements of the means and/or the other
accessory components play the role of reducing the weight of
the flat-plate-shaped chassis 31 as, 'for example, through
holes élh and/or cut portions 3i1n.

20 In the present.embodimént, prior to the mounting
of the constituent elements of the principal constituent _
means and/or the other accessory components and/or the their
mounting members, the base portion of the flét chassis 31
except for the héles 3lh and the cut portions 31n is

25 subjected to the so-called leveling process. As is well



ThHe construction of the holder unit 10 will be 25 described first.

-12- This holder unit 10 has the hol der 11 that serves

as the main body of the holder unit 10 and gui des, receives and hol ds
the disk cartridge 60 that is being inserted, and this holder 11 is
basically mounted with a slider 12 that 18- transfers the disk cartridge
60 that is being inserted into the unit 1, a lock lever 13 for

| ocki ng and unl ocki ng the di sk cartridge 60 that is being inserted
with respect to the slider 12 and a shutter opener 15 for opening and

closing a  knowAUthes Ghvefl ihke rRiddddaesdd - a Levesihg hﬁllﬂot(%ew% t he

10 hol der 11 corresponds to the holder neans stated in"the clains

of the preseph;apdl 1eR41¥>) provided with dNPale! dSf bleBasraner&ifhrs

provi ded wi th an openi ng
arranged at specified regular intervals and controls the

thickness dimension and flatness of the plate material with
5 extremely high accuracy by leveling the thickness and

surface of the plate material by making the plate pass

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
10 be stably controlled with higher accuracy.

Furthermore, in the present embodiment, the
constituent elements of the means and/or the other accessory
components and/or their mounting members are made of
synthetic resin and are integrally formed with the chassis

15" 31 by outsert molding subsequently to the leveling process.

This outsert molding is to integrally form the
mounting holes 31h aﬁd/of cut portions 31n of the chassis 31
with the specified components by preparing a pair of molds
providéd with ‘a molding cavity corresponding to the

20 necessary components (the constituent elements of the means
and/or the other accessory components and/or their mounting
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

25 °© mounting of the constituent elements of the means and/or the



11a for receiving the disk cartridge 60 and the other end : provi ded
with a pair of pivot pins | 1b and 11c (only the 15 pi vot pin | 1b on one

side is showmn in Fig. 1 and Fig. 2) that serve as pivots for a

pi voting operation in the vertical direction of the holder 11 while

proj ecting | ateral |y outward. -19- The bottom surface of

the holder 11 is provided 20 wi th an engagenent projection |1d to be

engaged with a drive mechani sm capabl e of driving a | oadi ng neans
~including the slider 12 as described later. It is to be noted that

t he dr b Mte P SUPY St &tk Oand 6r CERE St SmBBht 18§ members on

The slider 12 has a hook portion 12a (see Fig. 4) 25 on the | ower

surface side 0 Ao FBi 1 £ d th h
surfac th %%{/ﬁszngggé W@%}%ﬂf iciently performed wi tlkulé'g

an ‘el ongated groove Ils cut In
accuracy without specifically impairing the dimensional

| accuracy and form accuracy of the chassis 31.

5 Instead of such an outsert molding, it ' is
acceptable to mount the necessary components on the
corresponding mounting holes 31h and/or the cut portions 31ln
by screwing or "caulking" or the like.

The 1leveling process and outsert molding are
10 similar to those which have been conventionally ﬁell known,
and therefore, neither detailed description nor illustration
thereof is provided for the processes.
On thé one end side of the flat-plate-shaped
chassis 31 are provided bearing porﬁions 31b and 31lc for
15 supporting the pivot pins.llb and -11c of the holder 11. The
holder 11 can pivot in the vertical direction with respect
to the flat-plate-shaped chassis 31 with the pivot pins 11b
and 1llc supported by the bearing portions 31b and 3lc.
The bearing portions 31b and 31lc have their upper
20 portions opening upward, so that the pivot pins 11b and 1llc
of the holder .11 can be very easily (with a one-touch
motion) fitted into the bearing portions from the opening
for the assembling.
As an examﬁle of the mounting member disclosed in

25 the claims of the present application, the bearing portions



hol der 11. This elongated groove Ils extends in a direction I n which
the cartridge 60 is inserted or ejected (the direction of arrow A/B
shown in Fig. 4), and the hook 5 section 12a (i.e., the slider 12)
can nove in the above direction (direction A/B) within the range of
thi s el ongat ed groove I1s. -20- The di sk cartridge 60
being inserted fromthe hol der opening 1lla is transferred into the
unit 1 in 10 accordance with the novenent of this slider 12.

The slider 12 is provided with an engagenent pin 12b that has a

specified | ermih sl B epsls dewewahdradBd.aSas an e@%ﬁ iebed %Fgegther

this engagenent pin 12b cones into engagenen mnth the drive

neans on the a@%%'o%yunbémﬁgnéhég e%5t%aei%i SOE Cglaf& éﬁa{:%% ee%cg%n%{lgt

this slider | fransf rtridge

mounting  anGuempers @%?”EHQE'Q%S %bb&?@dmgﬁrgnéhgn&aéfééqg? fﬁleéﬁéggﬂgted

and di snmount ed omthe an rnsertion co

P02’ b S AR B IRUSAB) ShEI BRSFL0" l he md RS 1°
transfergi ng 'I';hrcl-:-e ecnagra{gre'mde%% bn?etmvﬁeernstgfg 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 rotatiﬁg 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 power 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 wvia the motor pulléy 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.



above nmounting and di snmounting position and a recording and

- reproduci ng position of the recording and reproduci ng unit (descri bed
| ater) as disclosed in the clains of the present 25 appl i cation.

-14- The |l ock | ever 13 has a hook portion 13a on the

| ower surface side, and this hook portier2ll3a 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
A/B, see Fig. 4) of the cartridge 60 in a state in which the slider
12 is assenbled with ttwe bokHersides ofllthdhdrivmekgpart 3@ lida teérms, offhe

| ock I ever 13) is able to nove in the above direction (direction

A/'B) within phen view, rangei®fot hidcle mendrired (gaeav&atks 4ananids sab-¢ack
pi vot . 10 around a center Pf of the hook portion 13a (i.e., in the
42) having a toothed portion capable of meshing with the
drive gear 39 are arranged 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 engagement 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.

| In the present embodiment, when assembling the

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

Therefore, by individually sub-assembling the

.25 holder unit 10 and the chassis unit 30 and thereafter



di'rection of arrow C/D shown in Fig. 4). This | ock | ever
Is always urged in the direction of arrow C by a spring 14 (Il ock

| ever spring) nount ed around a pin 12c projecting on the upper
surface 15 side of the slider 12. Further, a lock paw 13b for pullin
and retaining the cartridge 60 is providegsan the |eading end side
the I ock lever 13 while being engaged with a side recess 60a provid
on one side surface of the disk cartridge 60. 20 The
shutter opener 15 has an engagenent hook portion 15a to be

engaged with & 1wy %ehg'gmgﬁgﬂ%r Q‘ibic And 11c bFethBUhbeHeB119f 1hke fhek

cartridge 60 and i S noun

e I xed relatively close to the

ﬁgl”dgrdgi | NSRIAT iy $092i8RS 31b ankPi0R Ok nkhenakdesPeit iANa0ELLRE in

10

15

20

25

which the 'engagemerit pin 12b is preparatorily positioned
with respect to the recess 4la of the main rack 41, the
holder unit 10 can be assembled very easily (with a one-
touch motion) with the chassis unit 30.

| Further, between both the rack members 41 and 42
is arranged a switch lever 43 capable of coming into
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
gear 39, and the switch lever 43 is pivotally supported in
the direction K/L (see the arrow of the one-dot chain 1line
in Fig. 5) on the chassis 31.

If a projection 41b of the main rack 41 come; into
engagement with a recess 43a provided at one end of the
switch lever 43 to thereby pivot the switch lever 43 in the
direction K (see Fig. 5) in accordance with the shift from
the stgte in which the toothed portion 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
the switch lever 43 is engaged with a cam groove 42d of the

sub-rack 42.

13

g.
of
ed



O™ a side portion of this holder 11 is forned a w ndow 1le

relatively close to the cartridge insertion side end portion, and
the shutter opener 15 is nounted so that its hook portion 15a
projects inwardly of the w ndow | le. 5 Wien t he di sk
cartridge 60 is inserted fromthe -popening lla into the hol der 11,

t he engagenent hook portion 15a of the shutter opener 15 cones into
engagenment with the shutter hole 6la of the cartridge 60, by which
the shutter 61 is opened in accordance with the progress of the 10

i nserting operation of cohgegaehtil§ge £ the main rack 41THEoedRSShS iyt

30 will be described next.
with a flat-

base of

this flat-phat grovePeih E’:@é‘saﬁeg%lon! g Bﬁa“ﬁeggswi"éélb l%ﬁe% 43 i%ect%gedi ng

and reproducing unit 32 for recor

This chassis unit 30 is provided

wsmrie

directiofll atetapeghehasplsadit ubat wBEEMEHa3S %é?,ve@«'il{ﬁ%% 15 '

t he principal constituent neans of the disk

I ng infor recordi

and/ or reprO?EegﬂgfgfgkughgnEQEﬁgaég %ﬁgtﬁgsghe mov%%gyy}ridge 60 or
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eln mat1 on recor

33 for wertically novi R 2 JBYCl feter 33 can arbitrarily pivot in the
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vertical direction since a pair of pins 3le of the chassis
31 are inserted in a pair of holes 33a (see Fig. 2) provided
on the 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 magnetic head 32a is positioned a
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
sub-rack 42, by which the arm 33b (i.e., the head shifter
33) pivots 'in the vertical direction.

The pair of pins 3le (see Fig. 2) that support the
head shifter 33 pivotally in the vertical direction while
being engaged with the holes 33a of the head shifter 33, the
pair of bearing portions 31b and 31c (see Fig. 2) that
support the holder 11 pivotally in the vertical direction
while receiving the pivot pins 11b and 1lc of the holder 11

and the plurality of guide hooks 31d (see Fig. 2) that

IUm a head shifter



50  head 32a of the recording and reproducing unit 32, a drive

mechani sm capabl e of driving the | oading neans including the slider
12 provided for the holder unit 10 and so on. As descri bed
above, the holder 11 is also supported pivotally around the
pivot pins 11b and 11c 25 provi deggat the end portion oppositely to
t he openi ng side - 16- I n
the vertical direction with respect to the flat-plate- shaped chassi s
31. The fl at-pl at e-shaped chassis 31 is obtai ned by

cutting a step]ddMB} G endlguake ok ﬁé§ﬁp£§cka4§p§§dftl‘?éi sulb-radki £Kness
into a specified planar. shape "(rectangul ar shape in the present

enbodi Ment) &Y oAU PIPCERS Ohe LGyt Ry memberd i Hidlinitiny ¢
plurality of holes 31h and cut portions 3 hrough specified

portions of fhe olahe FRLEEL Bhend NndlifY¥ eof the disk drive 1 on the

chassis 31. As is clearly shown in Fig. 2, the chassis 31
5 is mounted with the constituent elements of the means of the
disk drive 1 or the other accessofy components or mounting
members for mounting these components on the chassis 31
besides the above components.
The basic operation in inserting the disk
10 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 executing recording and reproducing by
inserting the disk cartridge 60 into the holder 11. Figs.
15 8, 9 and 10 show an insertion start (mounting and
dismounting) position, an iﬁsertion completed (closing
'completed) position and a recording and reproducing
position, respectively.
First, 1f the cartridge 60 is inserted from the
20 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.
Then, the sub-rack 42 of the drive means starts to

25 move in the direction J (see Fig. 5). By this operation,



material is subj ected to neither bending process nor enboss 10 process,

and therefore, the planar portion remains flat. Accor di ng
to the present enbodi nent descri bed above, the flat-plate-shaped
chassis 31 is set to a speci fied thickness and the base portion
except for the hole 31h and the cq;zggrtion 3ln is forned flat

t hroughout the 15 entire surface. Therefore, as conpared wth
t he conventional case of the bending process or the |like, the

construction itself of the chassis 31 is substantially
simplified, her eb allowing .the di siqnal (it hi ckness) .
Sccuracy - and ™ Feq ety  diar Ald P e TIeldFkably coBgs into
i mproved. Then, the accuracy . of the gssenbled. state of f{he S can
be very easi ISPIRIRIEEE, REGM (RO IR A8y M Porkin, A28 ok

di sk drive 1 can be guaranteed w t hqut specifjcally necessitating
troubl esome aardafntiranddroves dpypwardsalopgsthis spdepCEuRIREIaR i n

t he asseanlgévwwk 25 of the disk drive 1 can be remarkably inproved.
a. This operation pivots the holder 11 in the direction H

5 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.

That is, the disk cartridge 60 moves from the
state of Fig. 8 via the state of Fig. 9 to the state of Fig.

10 10, and vice versa.

It is to be noted that the slider 12, the lock
lever 13, the engagement projection 11d of the holder 11 and
the side cam portion 42a of the sub-rack 42 constitute the
loading means disclosed in the claims of the present

.15 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.

The electric motor 34, the output transmission

mechanism 40, the main rack 41, the sub-rack 42 and the

20 switch lever 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 loading operation of the disk cartridge 60
will be described in more detail below with reference to

25  Fig. 11 through Fig. 13.



C=17- At |l east part of the -plurality of holes 31h and/or
the cut portions 31n is wused for nounting (fixing,

supporting or engaging) the constituent elenents of the pri nci pal
constituent nmeans or the other accessory 5 conponents on the
chassi's 31, where the constituent el emepnbg_ or the other accessory
conponents are nounted on the speci fied holes 31h and/or the cut
portions 31n directly or ~via a nounting nenber. As
descri bed above, the constituent elenents of 10 the neans or the other

accessory conponents aje éﬁ%ngggkfggge 60 iéhﬁa foSiﬂg%fE%@ MWol ERYbl €

in the correctly position ate by utilirzing at least part of the

ol o5 31 aGGADeL o, of EHk BREIAENCL 10,0 O R o rkl oS Scne

It is.to be t he remai ning hol e

P01 90 S35 0 NS P SRS (cocuaBhnilfa RTHAL UFEY. o
role of redugiggségl &SiQBEV8I of the disk cértridge 60 shown in Figq.
‘5 11, then the end surface of the cartridge 60 abuts against a
cartridge receiving pin 13c of the lock 1lever 13, thereby
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
10 cartridgé 60. In this stage, the further pivoting of the
lock lever 13 in the direction D is prevented by the
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
15 13c is received in a guide groove 1llr cut in the holder 11
while being able to freely slide within the range of this

guide groove 1llr.
When the disk cartridge 60 is further inserted in
- the direction A, a trigger switch (not shown) for issuing
20 instructions for operating the drive means operates, thereby
transferring the cartridge 60 further in the direction A via
the loading means. It is to be hoted that the trigger

switch is electrically connected to the control anrd 70.

Fig. 13 is a plan view (corresponding to Fig. 9

25 described above) showing the closing completed (insertion



the'ffét-plate-shaped chassis 31 as, for exanple, fhrough hol es 31h

and/or cut portions. 31n. 20 In the present enbodi ment, prior
to the nounting of the constituent el enments of the principal

consti tuent means and/or the other accessory conponents and/or the
their nounti ng nenbers, the base ppé%Lon of the flat chassis 31
except for the holes 31h and the cut™portions 31n is 25 subj ect ed
to the so-called | eveling process. As is well

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

caLl e, LoVl BB EChREd BOALOICAESRS WOLE Ty cnig, TAETERY 2,
[Latness of LhepPhRi S BbEEhBLoN |1 rodnsoBthhoTRhY s B, 06 Wity W ng
the plate pasé%mes into eng‘agement -with a guide pawl 13d of the lock
lever 13, and the guide pawl 13d slides along the regulating
5 rib 11f, thereby preventing the lock lever 13 from pivoting
in the direction C and securely transferring the cartridge

60 in the direction A. |
When the cartridge 60 is further pushed in the
direction A frbm the state of Fig. 12 described above, the
10 trigger switch (not shown) for issuing the instructions for
operating 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 direction of arrow O as
showﬁ in Fig. 14 successively via the motor pulley 35, power
15 transmission belt 36, pulley gear 37 and intermediate gear
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

20 41 in the direction of arrow I.
| In this stage, thé. engagement 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
moves, by which the cartridge 60 engaged with the lock pawl

25 13b of the lock lever 13 moves in the direction A. It is to



throudh the space between the pressure rollers. By subj ecti ng

the chassis 31 to this |eveling process, the t hi ckness di nensi on and
the flatness of the chassis 31 can 10 be stably controlled w th higher
accuracy. Furt her nore, in the present enbodinent,

t he constituent elements of the meagg and/or the other accessory
conponents and/or their nounting nenbers are nade of synthetic resin
and are integrally formed with the chassis 15 31 by outsert nolding
subsequently to the |eveling process. This outsert nol ding

s to integrald y Lo ‘i:HStt e, FRICEAOR 191 85 S oRd) QecpleP i dne gin

of the chassi's Speci conponen by prepari pair

necossary corfbhbR e Y, ST B ATIP by By

t he ot her acc ssgh§1 gPone s and/or their nDuntlng menbers),
putting the ch ot her mﬁth the chassis 31

I nt er posed bet ween thg@f nol ds qﬁ [ten reéln into the
mol ding cavity. By thiS&mMids&aq uﬁgvﬁﬂcﬁﬁ {RethB8ndiregEhen

el ements_of the neans and/or the
5 I from this state, and when the main rack advances to the

specified position shown in Fig. 15 (a position
corresponding to the insertion csmpleted. 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
10 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 the switch lever 43 pushes
the cam groove 42d of the sub-rack 42 in the direction J, by
which the sub-rack 42 starts to slide in the same direction
15 (i.e., the directisn opposite to the direction in which the
main rack 41 slides).
Next, when the main rack 41 further advances in
the di;ection I, the toothed portion 42e of the sub-rack 42
comes into meshing engagement with the drive gear 39, and
20 thereafter, the toothed portion 4lc of the main. rack 41 is
disengaged from the drive gear 39.
Then, the sub-rack 42 further moves in the
direction J with the pivoting of the drive gear 39 and

reaches the specified position (position corresponding to



19- ot her accessory conponents and/or their nounting nenbers on

the chassis 31 can be very efficiently performed with high accur acy
wi t hout specifically inpairing the di nensional accuracy and form
accuracy of the chassis 31. 5 Instead of such an outsert
nmolding, it is acceptabl e to noumlglhe necessary conponents on the
correspondi ng nounting holes 31h and/or the cut portions 31ln by
screwi ng or "caul king" or the liKke. The | evel i ng process

and outsert nolding are 10 simlar to those which have been
Convent'O”alkﬂe“fééofaiﬂqﬁand repPOdué sy ehos eridiei dhetndetatrt eddge 60)

description nor 1llustration thereof is provided for the processes.
On the one eggoéljld](la%ogi hge‘.l at - pl at e- shaped chassis 31 are provided
bearing portrons 3 a 1c for

By this operation,. the engagement projection 11d°
of the holder 11 comes into engagement from above with the
5 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-rack 42 further advances in the
10 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 ubper surface
cam portion 43c), by which the magnetic head 32a of the
15 recording and reproducing unit 32 is made to pivot downward
to be set into the recording enabled state (see Fig. 17).

It is to pe noted that the present invention is
not ~limited to the above embodiment, and various
improvements or modifications in design can, of course, be

20 achie&ed within the scope thereof, not departing from the

essence thereof.



15 supporting the pivot pins 11b and 11c of the holder 11. The

hol der 11 can pivot in the vertical direction with respect to the

fl at-pl at e-shaped chassis 31 with the pivot pins 11b and 11c _
supported by the bearing portions 31b and 31c. The bearing

portions 31b and 31c have their upper 20,,_portions ' SO
that the pivot pins 11b and 1lc of ?%e hol der Hﬁmﬂ‘mﬁmgmmr \eigsily
(with a one-touch motion) fitted into the bearing porkti dns*fromthe
openi ng for the assenbling. As an exanple of the
nmounting ne di,sc ' 25 the clains of the present application,

t he bearingnggéFi%%séﬂifﬁhﬁr&s' ' - 20-

31b and 31c can be enuperated. As, an exanple of.the other .. accessory
conponents, a°pair of Iat%*%ﬁap&flevr?gag‘é fising: r’?enbg?g%%n?hataréfe

rovi ded on one end side of the chassis._, . . .
provi reprogucfng means gor recording information on the recording

and/or reproducing medium encased in a disk cartridge or

5 reproducing the inforﬁation recorded on the medium; a holder

means for guiding and hoiding the disk cartridge that is

being inserted; a loading means capable of transferring the

disk cartridge between a mounting and dismounting position

where the disk cartridge.can be mounted on and dismounted

10 from the holder means and a recording and reproducing

posi_tion of the recording and reproducing means; a drive

- means capable of driving the loading means; and a flat-

plate-shaped chassis that serves as a mounting Ease for

thosé_means, the chassis being set to a specified thickness

15 and having a base portion formed flatly throughout its

entire surfacé except. for a hole portion and/or a cut
portion.

2. . A disk drive as claimed in claim 1, wherein at

least part of the hole portion and/or the cut portion is

20 used for mounting the constituent elements of the means

and/or other accessory.components on the chassis, and the

constituent elements and/or the other accessory components

are mounted on the hole portion and/or the cut portion

directly or via a mounting member.

- This Sheet Has Been Re
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31 and extend upward as shown in Fig. 2 can be enunerat ed. 5 The

engagenment nenbers 31g are to engage the holder 11 in - the assenbl ed
state with the chassis 31. An el ectrcmm'nt i Vi ng
t he | oadi ng neans is fixed by a screw nenber ﬂﬂ"lm , ,' L

side of the chassis 31 as describegilater. On*thé obtput side

the 10 electric notor 34 is provided an output transm ssion
mechani sm 40 (see Fig. 5) for transmtting the rotation of t he
electric notor 34 while reducing the rotating speed. Bel ow t he

chassis 31 i g arranged g ad‘—%}%fakl’oe%@. 7é).l.a(1§r@?i in clfirﬂ 23) vierdiinCheie

contr ol CII’CUIt of the di

34 is electrig LSXSCBQQGGE:B%dbasehgﬁrtt‘iohhﬁg.bﬁg{?{:égl t@oa?‘rﬁegglln? Progess

The out put transm Ssi on construc

ooy 5= SRR SR N B Wit spers g ] O gisiing
i nternmedi ate e%% a

electric not @& § scons 1 ??%T\s ﬁ-ﬂﬁ“%{}%& a?%t d%gﬁ%ggf)qugéggg%g%d ?'ﬁ}é

power transm ssi on belt %6 to the ley ear. 37 and thereafter
5 accessory components and/or elr ‘mounting members,
4, A disk drive as claimed in claim 3, wherein the

constituent elements of the means and/or the other accessory
components and/or the mounting members are made of synthetic
resin and are integrally formed with the chassis by outsert

10 molding subsequently to the leveling process.
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rive is fornmed, and the electric motor




transmtted to the drive gear 39 via the internediate gear 25 38 neshed
with a | ower gear of the pulley gear 37.

-21- On both sides of the drive gear 39, in terns of

plan view, a pair of rack nmenbers (main rack 41 and sub-rack 42)
having a toothed portion capable of nmeshing with the drive gear 39
are arranged opposite to each other, and_bgth 5 the 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 thg.rotﬁtion of the drive gear 39 as
described later, the racks can ThYe Y5 Ye direction of arrow I/J
shown in URE‘A side camportion 42a is fornmed on

t he upper AB;@%??’QC%F(])'&% i%ISSCfLoOeS portion on the | eading end side of the

sub-rack 42, and as des&ggb% fé%é”istgbssihgii%gm (gtééggtruction of a

chassis that serves as a mounting base for the principal
component; of a disk drive and improve the dimensional
5 accuracy and form accuracy of the chassis for the
improvement of the productivity in the work of assembling
the disk drive. The disk drive is provided with a recording
and reproducing unit for recording or reproducing
information on a minidisk encased in a disk cartridge, a
10 holder fof holding the disk cartridge, a loading unit
capable of transferring the disk cartridge between a
mounting and dismounting position where the disk cartridge
can be mounted on or dismounted from the holder and a
recording and reproducing position of the recording and
15 reproducing unit, drive mechanisms capable of driving the
loading unit and a flat-plate-shaped chassis that serves as
a mounting base for these principal components. The chassis
is sef to a specified thickness, and its base portion is
formed flat throughout its entire surface except for a hole

20 portion and/or a cut portion.

Fig. 2



42a cones into engagenent with the engagenent projection 11d of the
hol der 11 according to the operation state of the 15 di sk drive 1. '
An engagenent pi.n-12b provided at the slider 12 on . . t he hol der unit 10
side is engaged from above with a recess 4la fornmed on one end side
of the main rack 41. : In the present enbodi nent, when
assenbling the 20 hol der unit 10 with the chassis unit 30 in the
assenbl i ng process of the disk drive'l, nore preferably, basically
only t he engagenent pin 12b of the slider 12 is to be engaged

with the recess 4la of the main rack 41.1/14 . Therefore, by

i ndividually sub-assenbling the 25 hol der unit 10 and the chassis
unit 30 and thereafter o -22-
fitting the pivot pins IIb and | 1c of the holder 11 into the




bearing portions 31b and 31c of the chassis 31 in a state in whi ch

t he engagenent pin 12b is preparatorily positioned Wth respect to-
the recess 4l1a of the main rack 41, the 5 hol der unit 10 can be
assenbl ed very easily (with a one- touch noticon) with the chassis
unit 30. Further, between both the rack nenbers 41 and 42
Is arranged a switch | ever 43 capable of comng into engagenent with
both the nmenbers. The switch lever 543, 10 swi tches 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 ;ﬁmzfiézction K/IL (see the arrow of the one-dot chain
l'ine in Fig. SY rr #he chassis 31. 15 : If a projection
41b of the main rack 41 comes into
provi ded at one end of the {4 ‘2
switch lever 43 in the 3 di
the shift from t he™
rack 41 20

engagenent with a recess 43a
§pr 43 to thereby pivot the

; ? &b Fig. 5 in accordance with
h the toothed portion of the|main
l393{239 in the direction | [(see

- }10




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 the switch lever 43 is
engaged with a .cam groove 42d of the 25 sub-rack 42.
- 23- Consequently, if the main rack 41 noves in the
direction I, then the sub-rack 42, which has been stopped, I s noved
in the direction J by the switch | ever 43 in the vicinity of the
terminal end of the novenent. 5 3/14 The head shifter 33 can
arbitrarily pivot in the vertical direction since a pair of pins 3le
of the chassis - 31 are inserted in a pair of holes 33a (see Fig. 2)
provi ded on the rear side of the head shifter 33. Then, by this
pi vot operation, the magnetic head 32a of the recqbdingﬁgnd
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10 reproducing unit 32 is pivoted in the vertical direction. Bel ow
a side of this magnetic head 32a is positioned a turntabl e 32b.

On the side portion of the head shifter 33 is . provi ded an arm 33b
which is placed on an upper camportion 15 42c of the sub-rack 42, and
t he arm 33b noves on the upper cam portion 42c while being |Iinked
with the operation of the : sub-rack 424 by which the arm 33b (i.e.,

t he head shifter 33) pivots in the vertical direction.

The pair of pins 3le (see Fig. 2) that support the 20 head shifter 33
pivotally in the vg’;?ﬁl %irection whi |l e bei ng engaged with the

hol es 33a of the hea tf¥fer 33, the pair of bearing portions 31b
and 31lc (see Fig. 2) that - hol der 11 pivotally in the
vertical direction why =¥ pi vot pins 11b and 11c of the
hol der 11 25 and the plu tyl of] gui de hpoks 31d (see Fig. 2) that
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“24- " - slidably hold and guide the main rack 41 and the sub-rack 42
on the chassis 31 are the nounting nenbers for nounting the princi pal
constituent neans of the disk drive 1 on the chassis 31. As is :
clearly shown in Fig. 2, the chassis 31 5 is mounted with the
constituent elenents of the nmeans of the di sk drive 1 or t.he other
accessory conponents or nounting "~ me®drs for nounting these
conponents on the chassis 31 besi des the above conponents.

The basic operation in inserting the disk 10 cartridge 60 into the
hol der 11 will be described pext. Figs. 8 through 10 are explanatory
side views of the di s'k_/g .5cartridge 60 and the disk drive 1, for
expl ai ni ng a sequence ' of operation in executing recording and

r epr oduci ng by inserting the disk cartridge 60 into the hol der 11.
Figs. 15 8, '9 and 10 show an insertion start (nounting and

di snounting) position, an insertion conpleted (closing c@P! et ed)

position and a recording and reproducing positio espectively.
' 31
: (

.

uf




-~ Firrst, if the cartridge 60 is inserted fromthe 20 nmounting and

di snmounting position (see Fig. 8) into the hol der 11, then the
cartridge 60 is transferred fromthe nounti ng and di smounti ng
position to the insertion conpleted positi-on (Fig. 9) by the slider
12. ' Then, the sub-rack 42 of the drive neans starts to 25
nmove in the direction J (see Fig. 5). By ghhg operation,

- 25- t he engagenent projection 11d of the holder 11 comes into
engagenent from above with the side camportion 42a of the sub-rack
42 and noves downwapd, al ong.thi s-side cam portion 42a. This operation
pi vots the hol der /lgth%di rection H 5 shown in Fig. 8 and noves the
di sk cartridge 60 into the recording and reproduci ng position (see
Fig. 10), thereby p ' ihto a recordi ng and reproduci ng
state. _

41 ___
|2b‘__ . f\




That is, the disk cartridge 60 noves fromthe state of Fig. 8 via the
state of Fig. 9 to the state of Fig. 10 10, and vice versa.-

It is to be noted that the slider 12, the lock - | ever 13, the _
engagenent projection 11d of the holder 11 and - the side cam portion
42a of the sub-rack 42 constitute the | oadi ng nmeans di sclosed in the
clains of the present 15 application. That is, the principal portion of

t he | oadi ng nmeans except for the sj;@acan1portion 42a is entirely
nmount ed on the holder unit 10. The electric notor 34, the

out put transm ssion mechani sm 40, the main rack 41, the sub-rack 42
and the 20 switch | ever 43 constitute the drive neans disclosed in the

clainms of the present anplificatian, rs are al
mounted on the chassis unit 30. = | oading operation of
the disk cartridge 60 wlll be dék:rjb-' e il below wth
reference to 25 Fig. 11 throwygh Rig.; o -— :
o
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-26- If the cartridge 60 is manually inserted into the
opening 11la of the holder 11 in the direction Ain the nounti ng and
di snounting position (corresponding to the Fig. 8 descri bed above) of
the disk cartridge 60 shown in Fig. 5 11, then theé end surface of the
cartridge 60 abuts against a cartridge receiving pin 13c of the | ock
| ever 13, thereby maki ng the |ock | eyper413 pivot in the direction of
arrow D. By this operation, the |lock pawm 13b of the |lock |ever 13
cones into engagenent with a side recess 60a of the 10 cartridge 60. In
this stage, the further pivoting of the | ock lever 13 in the
direction Dis pre\/ﬁ'fytgj. ® the engagenent of the lock pawl 13b with
the side recess 60a of the cartridge 60. It is to be’
noted that the cartridge receiving pin 15 13c is rfe¢eived in a guide
groove 11r cut in Bhe hopder 11 :
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while being able to freély slide within the range of this gui de

groove 11r. When the disk cartridge 60 is further inserted
in the direction A, a trigger switch (not shown) for issuing 20

i nstructions for operating the drive nmeans operates; thereby

transferring the cartridge 60 further in the direction A via t he

| oadi ng neans. It is to be noted that thest4i gger swtchis

el ectrically connected to the control board 70. Fig. 13 is
a plan view (corresponding to-Fig. 9 25 descri bed above) show ng the
closing conpleted (insertion -27-
conpl eted) state gI; .hyjcartridge 60. In this closing

conpl eti ng operation, regulating rib 11f of the holder 11 . Comes

i nto engagenent with a guide pawl 13d of the |ock | ever 13, and the

gui de pawl 13d slides laél ong ¢ hg regul EPgNg
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5 rib 11f, thereby preventing the lock |ever 13 ffon1pivofing in

the direction C and securely transferring the cartridge 60 in the
direction A When the cartridge 60 is further pushed in the
direction Afromthe state of Fig. 12 descri bed above, the 10 trigger
switch (not shown) for issuing the instructions for operating the
drive neans operates. By this operation, the electric notor 34 starts
to rotate, with which the drive geari@pistarts to rotate in the
direction of arrow 0 as shown in Fig. 14 successively via the notor

pull ey 35, power 15 transm ssion belt 36, pulley gear 37 and

i nternedi ate geaerg /22, which serve as a speed reducing system
constituting the out put. transm ssi on nmechani sm 40. Then the drive
gear 39 comes into meshing engagenent with the toothed portion 4lc
-provided on the main rack 41, ther %y noving the main rack 20 41 in the
direction of arrow I. “ S| tHis the engagenent pin

12b of the sl i 32—id ﬂngaged mntr 418 of the main
rack 41. Therefolf rL: et 13 |pl the slider 12
noves, by which the ca %5 ngaged wit

6C{/




25 iéb of the lock lever 13 noves in the direction A It isto

- 28- be noted that the sub-rack 42 is in the stopped state in

this stage, when its toothed portion 42e does not nesh with the drive

gear 39. The main rack 41 further advances in the direction

5 | fromthis state, and when the nmain rack advances to the

specified position shown in Fig. 15 /1 position

corresponding to the insertion conpleted posi‘tion of the di sk

cartridge 60 in the holder 11), the projection 41b of the main rack
41 cones into en%Fﬁsz /g?th the recess 43a 10 of the switch |lever 43,

t hereby pivoting h | ever 43 in the direction K (see Fig.

15). By this operation; the pin 43b provi ded at one end of the swtch
| ever 43 pushes megr-oeve—4ad |of the sub-rack 42 in the
direction J, by




whi ch the sub-rack 42 starts to slide in the same direction 15 (i:e.,

the direction opposite to the direction in which the mai n.rack 41

sl ides). Next, when the nmain rack 41.further advances in
the direction I, the toothed portion 42e of the sub-rack 42 comnmes
into meshing engagenent with the drive geaf 39, and 20 thereafter, the
toothed portion 41c of the main rack 41 is di sengaged fromthe drive
gear 39. Then, the sub-rackizifif4urther noves in the
direction J with the pivoting of the drive gear 39 and reaches the
specified position (position corresponding to

- 29- t he re}c'qu.nddﬂnd reproduci ng position of the cartridge 60)
shown in Fig. 16. By this operation, the engagenent

projection 11d
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of the holder 11 comes into engagenent from above with the 5 si de cam
portion 42a of the sub-rack 42 and slides along the - side cam portion
42a, by which the cartridge 60 is | oaded into the recording and
reproduci ng position shown in Fig. 10. T When t he
sub-rack 42 further advances in the 10 - direction J, the head shifter 33
pi vots downward since the arm 33b prig/ixed 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 tfe magneti c head 32a of the 15 recordi ng and
repr oduci ng unit 32fr££Wa 0 pivot downward - to be set into the
recordi ng enabl ed state (see Fig. 17). It is to be noted
that the present invention is not limted to the above

enbodi nent, and various I mprovenents or nodifications in design
can, of course, be 20 achieved within the scope thereof, not departing
fromthe essence thereof.
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230 - WHAT 1S CLAIMED | S: : 1. A disk drive

conpri si ng: a recording and reproduci ng neans (A) for
recording information on the recording and/ or reproduci ng nedi um
encased in a disk cartridge 5 reproducing the information recorded
on the medium..a hol der means (B) for guiding and hol ding the
disk cartridge that is being inserted; a |oading nmeans (C)
capable of transferring the -disk cartridge between a nounting and

di smounting position where the disk cartridge can be nounted on
and di smount ed 10 fromthe - holder neans and a recording and

repr oduci ng position of the recordj ﬂl@nd reproduci ng neans; a
drive nmeans (D) capable of driving the | oading nmeans; and a fl at-

pl at e- shaped chassis that serves as a nounting base for- t he neans
(A) - (D), the chassis being set to a specified thickness 15 and
havi ng a base portion fornmed flatly throughout its '

Fig.l8




1008”5 opy) b

eatiye surface except for a hole portion and/or a cut p%‘%l n. .
2. A disk drive as clainmed in claim1, wherein at *E4LTD
part of the hole portion and/or the cut portion is 20 used for
mounting the constituent el enents of the nmeans (A) - (D) —————and/or

- other accessory conponents on the chassigg.and the con uent

el enrents and/or the other accessory conponents m“l“i ﬁﬂ!‘g on the
hol e portion and/ or the cut portlon di re ““ ti ng
menber .

di sk drive gsiagl asnedarpegl #akm 2, wherein the _ ChaSSI S has t he base

portion subjected to a | eveling process t hroughout the entire

surface theneof prior g o §hgxMOUftive r1%f:|.nbhe coNStidddeialingl engRfs of
the means-(A) - (D) and/or the other the oF accessory conponents

and/or thei g gﬁﬂ%@n@i’i@%ﬂor recordmg41nformatlon oy ﬂ'iesrbcdfdlr@ as clainmed in
In

claim 3, wher
and/or reproducing medium encased in a disk cartridge ¢

5 reproducing the information recorded on the medium;.a holder
means (B) for guidiﬁg and holding the disk cartridge that is
beiné inserted; a loading means (C) capable of transferring the
disk. cartfidge between a mounting and dismountincj position
where the disk cartridge can be mounted on and dismounted
10 from the holder means and a recording and reproducing .
position of the recording and reproducing means; a. drive
means (D) capable' of driving the loading means; and a flat-
plate-shaped chassis that serves as a mounting Base for
. the means (A) — (D), the chassis being setto a speciﬁéd thickness
15 énd having a base portion formed flatly throughout its
entire surfacg except for a hole portion and/or a Cui:
portion.
2. A disk drive as claimed in claim 1, wherein at
least part of the hole portion and/or the cut portion is
20 used for mounting the constituent elements of the means (A) — (D)
and/or other accessory components on the chassis, énd the
constituent elements. and/or the other accessory components
aré mounted on the hole portion and/or the cut poftion_.

directly or via a mounting member.
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coristi tuent el enents of the neans (A) - D and/or the other accessory

conponent s and/ror the nmounting nmenbers are nmade of synthetic
and are integrally formed with the chassis by 10 —motding—subsequently to

resin

e pre ey ! e Iy

10

3. A disk drive as claimed in claim 2, wherein the
chassis has the base portion subjected to a leveling process

throughout the entire surface thereof prior to the mounting

- of the constituent eleménts of the means (A) — (D) and/or the other == other

accessory components and/or their mounting members.

4. o A disk drive as élaimed in claim 3, wherein the
constituent elements of the means (A) — D) and/or the other accessory
components and/of the mounting members are made of synthetic
resin and are integrélly formed with the chassis by

molding subsequent'ly to the leveling process.
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