Exchangeabl e Storage Apparatus Recording Medium Drive Acté%?gESCHaéﬁjé}*&e
Actuanoé and Recording Medium Cartridge BACKGROUND OF TH
. Fi-el’d of +t | nventi on This inyggtton relates to an exchangeable/’
storage apparatus w th exchangeal oxdyng nediumto be used for
conputers, personal conputers, _ Qf ormation termnals, and so
on. Mre particularly, this inv:-‘ign‘hefgte‘ o a Flexible Disk Drive, a
recordi ng medi.um drive actuat or it uator, and a recording
medi um cartridge to be used for

Actuator, Head Drive Actuatc nd Recording Medium
Cartridge
BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to an exchangeable storage
apparatus with exchangeable recording medium to be used
for computérs, personal computers, and poftable
information terminals, and so on. More particularly,
this invention relates to a Flexible Disk Drive, a
recording medium drive actuator, a head drive actuator,'
and a recording medium cartridge to be used for the
flexible disk drive.
Description. of the Related Arts

Fig. 80 is part of a cross sectional view shgwing,
for insﬁance, a conventional flexible disk drive
(hereinafter referred to as the FDD) disclosed in the
Japan Pat;nt Examination Hei 06-119699, of a storage for

&

- which a_réCOrding medium is exchangeable. Especially,
the example éiven in the figure shows a 3.5-inch FDD
wherein a recording medium is housed in a so called
recording ﬁedium cartridge which is comnsisting of a hard
case with a shutter. Also, Fig. 81 is a cross sectional

view of the FDD, and Fig. 82 is a top view of Fig. 81.



flexihl e disk drive. Description of the Related Arts Fig. 80 is part
of ‘a &r ®ss sectional view showing, for instance, a conventional flexible
di sk drive (hereinafter referred to as the FDD) disclosed in the Japan
Pat ent Exam nation Hei 06-119699, of a storage for which a recording

medi umis exchangeable. Especially, the exanple given in the figure shows
a 3.5-inch FDD wherein a recording nediumis housed in a so called
recordi ng medi um cartridge which is consPsting of a hard case with a

shutter. Also, Fig. 81 is a cross sectional view of the FDD, and Fig. 82
is atop Vieﬁ@sp.gﬁé_agg_sz show the relationship between the - g- 8

recording medium cartridge and a positioning means for
positioning the recording medium cartridge.

In the figures, an FDD-body 1, a read/write head 2,
a carriage 3 supporting read/write head 2, and a head arm
4 are shown. A head drive actuator 5 that drives
read/write head 2 by driving carriage 3 is provided with
a step motor 6, a lead screw i, a needle 8, and a guide
rod (not shown). This needle 8 is engaged with lead
screw 7. A fraﬁe 10, a mounting part 11 that mounts an
external special slot 80, a guide groove 12, and a cover
(shield) 13 are also shown. A circuit board 14, a
cartridge holder 15, a cam follower 16, a shutter opener
17 are shown. Cartridge:holder 15 gets engaged with cam
follower 16 and shﬁtter opener 17, and so on. A .slide
cam part 20 is made up of a cam grdove 21 and an eject
button 22 and engaged with an eject lever 23.

A recording medium cartridge 30 is constructed by a
recording ﬁedium 31 and a cartridge case 32 having an
upper sheli 32a and a lower shell 32b. Recording medium
31 is supported by a hub 33, and cartridge case 32 is
provided with a shutter 34, a ‘window 35, and recording
medium 31. The cartridge case 32 has a protect hole 32c
so that information would not be erased once it is

written. Also in cartridge case 32, a resin slide part



2 Figs. 81 and 82 show the rel ati onship between the recording nmedi um
cartridge and a positioning neans for positioning the recording nedi um
cartridge. In the figures, an FDD body 1, a read/wite head 2, a
carriage 3 supporting read/ wite head 2, and a head arm 4 are shown. A
head drive actuator 5 that drives read/wite head 2 by driving carriage 3
Is provided with a step notor 6, a |ead_screw 7, a needle 8, and a guide
rod (not shown). This needle 8 is engagea with lead screw 7. A franme 10, a

nounting part 11 that ynts_an xt.ernal special slot 80, a_guide groove
12, and a c098%6r6? igggfslénﬁFgliﬁgot§h8ﬁ%? Krdtec BFOLESEr WPER 3

Cartridge, nFabe PEofeEl brdsoddenien BaRPeRoPR ok, <18 & EHiet or opener
17, and so Oghfér%gkqgn in closed state.

A recording medium drive actuator 40 rotates
recording medium 31, and composed of a circuit board 14,
a stator 41, rotor 42, a drivé pin 43, a chucking magnet
44, a housing 45, bearing 46, a stator yoke 47, and a
spindle shaft 48. On one part of circumference of rotor
42, an index magnét 39a is attached to detect the
position of rotating recording medium 31 as the index
signal. An index sensor 39b is installed on circuit
board 14 to detect the index signal on the position
opposite to index magnet 3%9a. A disk-in switch 37 to
detect that recording medium 31 has begn set to
read/write position and write protect switch 38 to detect.
write protect in recording medium 31 are secured as well.
For index sensor 39b, normally hole elements and so on
are used, and is often mounted on a éase (not shown) in
which the position of the index sensor can be
mechanically adjusted.

For write-protect switch 38, a so-called push switch
is often used. When information can be written, switch
end 38a of write-protect switch 38 is pushed downward by
slide part material 36. Conversely, when data wfite is

inhibited, switch end 38a is in free state and placed



cam part 20 is made up of a camgroove 21 and an eject button 22 and
engagediwith an eject |ever 23. A recording nmediumcartridge 30 is
constructed by a recording nmedium 31 and a cartridge case 32 having an
upper shell 32a and a | ower shell 32b. Recording nedium 31 is supported by
a hub 33, and cartridge case 32 is provided with a shutter 34, a w ndow
35, and recording nedium 31. The cartridge case 32 has a protect hole 32c
so that information would not be erased dnce it is witten. Also in
cartridge case 32, a_resin slide part material 36 is installed
to make writ &igheredthaghathenyditt dsrmed@d FeW&-32¢c is in open state and to

write Most disk-in switch 37 and write protect switch 38
are of the same shape or_uniform shape. When recording
medium cartridge 30 is set to read/write position, in the
so-called load state, end 37a of disk-in switch 37 is
pushed down by lower shell 32b of cartridge case 32 or by
slide part material 36 which opens or closes write-
protect hole 32c. When recording medium 31 is in
read/write disabled state, on the other hand, in the so-
calied unload state, switch end 37a is lifted up.

The relationship between stator 41 and rotor 42 is
the so-called outer rotor type and stator 41 is
positioned in the center and rotor 42 is positioned
around it. An interface connector 70, an external
special slot 80, a mounting screw 81, an external cable
82, an external connector 83 are also shown. Generally,
FDD body 1 is secured with mounting screw 81 and so on,
for instance, on special slot 80 of a personal computer

- or an information processing termihal, and so on.
Interface connecter 70 is engaged with a connecter 83
connected with a flexible cable 82 from the external
part.

Now, operation is explained with figures.

An explanation is given concerning the state

transition from the so-called unload state in which data



i nformation in closed state. A recordi ng nmediumdrive actuator 40
rotates® recording medi um 31, and conposed of a circuit board 14, a stator
41, rotor 42, a drive pin 43, a chucking nagnet 44, a housing 45, bearing
46, a stator yoke 47, and a spindle shaft 48. On one part of circunference
of rotor 42, an index nagnet 39a is attached to detect the position of
rotating recording medium 31 as the index signal. An index sensor 39b is
installed on circuit board 14 to detect>the .index signal on the posi tion
opposite to index magnet 39a. A disk-in switch 37 to detect that recording
medi um 31 hageﬁgeﬂrnglFS OReRBFRFALBIpBERL BN 3andswiicabpeds et thet ch 38
to detect miite protect in recording medium 31 are secured as well. For

i ndex sensorl®38 ShakHal iy wBieherdakanreadnandovwsiteaie evabledand is often

mounted on a case _(not shown) in | _ o _
When recording medium cartridge 30 is inserted into

FDD body 1, it is held by cartridge holder 15 and lifted
up by cam groove 21 and cam follower 16 of slide cam part
20. Thus, it is inserted at the height higher than
spindle shaft 48 in the center of recording medium drive
actuator 40. Next, when the center of recording medium
cartridge 30 has come near spindle shaft 48, shutter 34
is opened by shutter opener 17. Further, eject lever 23
_is rotated. The latch of slide cam part 20 is released.
And cartridge holder 15 is lowered by cam groove 21. At
the same time, since head arm 4 having read/write head 2
is pressed on the frame si@e touching cartridge holder
15, the head arm 4 rotates. When recordiﬁg medium
cartridge 30 is lowered to a certain position, two holes
33a and 33b made in hub 33 which is part of recording
medium 31, get engaged with spindle shaft 48 and drive
pin 43, thereby positioning of recording medium 31 is
performed. The hole 33a that engages with spindle shaft
48 is square, and hole 33b that engages with drive pin 43
is partly extended in the radius direction, eccentricity
works in the radius direction shown in the arrow H by the
rotation of drive pin 43 to hub 33, thereby eliminafing

backlash that generates in hole 33a which engages with



whi ch the position of the index sensor can be nechanically adjusted.

For wrifte-protect switch 38, a so-called push switch is often used. Wen
informati on can be witten, switch end 38a of wite-protect switch 38 is
pushed downward by slide part material 36. Conversely, when data wite is
inhibited, swtch end 38a is in free state and pl aced

4 higher than when it is pushed down. Most disk-in switch 37 and
wite protect switch 38 are of the sane®shape or uniform shape. Wen

recordin nmedium carfridge 30 is set to read/wite position, in the
9 i Hl %aftg48. Aiso, the hub 33 is mgde of magnetic

spindle s
material. It is sucked and retained (chucked) by
chucking magnet 44. The chucking magnet 44 is a means
for transferring recording medium drive force, provided
with the recording medium drive actuator 40. After that,
carriage 3 holding read/write head 2 is driven by head
drive actuator 5. When read/write head 2 is moved to the
recording surface of recording medium 31, reading or
writing data on recording medium 31 is made possible,
thereupon completing load state.

Then, the operation of load state to unload state of
recording medium cartridge 30 is explained next.

i By pushing eject button 22 down to the predetermined
position, cartridge holder 15 lifts up along cam groove
21. On its way upward, when cartridge holder 15 touches
and rotates head arm 4, upper and lower read/write head 2
separate from recording medium 31. Together with lifted
cartridge holder 15, when recording medium cartridge 30
reaches the position at which it can jump over spindle
shaft 48, shutter 34 gets disengaged from shutter opener
17. .As shutter 34 is closed, cartridge holder 15 is
ejected by shutter opener 17. Cartridge holder 15 is
kept from lowering by slide cam part 20 and the latch of
eject lever 23. As head arm 4 wmaintains the open state

of both read/write heads 2, unload state has made



so-called |l oad state, end 37a of disk-in switch 37 is pushed down by | ower
shell 3Zb of cartridge case 32 or by slide part material 36 which opens or
closes wite- protect hole 32c. Wien recording nedium31 is in read/wite
di sabl ed state, on the other hand, in the so- called unload state, sw tch
end 37a is lifted up. The rel ati onship between stator 41 and rotor 42
Is the so-called outer rotor type and stator 41 is positioned in the
center and rotor 42 is positioned around it. An interface connector 70, an
ext er nal speciai sl ot 80, a nounting screw 81, an external cable 82, an
ext ernal confi@@P4Pt83 are al so shown. Generally, FDD body 1 is secured
with mounting screw 81 angd so on, for instance, on special slot 80 of a
personal conput er ¥18r &3 Rff 8r FAPPEnSBEEELBALNY 1LY FPRYLNIaARSddeoRE

I nterface connecter 7Q is_engaged with a connecter 83 connected with a

fl exi bl e cabPeC82VERGAPPAE BRPEr AgRVe actuator 5 of Fig. 80. A step

motor 6 in the figure is referred to as the so-called
claw-pole type motor. It is constructed with a radially
magnetized cylindrical rotor 61, and a claw-pole stator
65 is positioned on the outer circumference of this
cylindrical rotor 61, and circular stator coil 66 is
wound around further on the outer circumference. To
outéut torque necessary to drive carriage 3 with step
motor 6 in such construction, the thicknesé of step motor
6 must be about 10.0 mm.

Fig. 84; shows another example of related art. It
shows exchaqgeable storage like IC memory card énd so on,
disclosed in, for instance, Japan Patent Examination HEI
5-181565.

In the.figure, an IC memory card la, a magnetic disk
storage 1b, a slot guide 1l1b, an interface connector 70a
of IC memory card.la, an interface connector 70b of
magnetic disk storage 1b, an IC memory card slot 80a, and
a portable information terminal 85a for a personal
computer and so on, are shown. Generally, this type of
Ic ﬁeﬁory cards is also called the PC card, and its
standard is set by the Personal Computer Memory Card

Association (PCMCIA), an organization for extended IC



part. Now, operation is explained with figures. "An expl anati on
IS ‘given concerning the state transition fromthe so-called unload state

in which data 5 read or wite on :
recording nmedium 31 is disabled, to the |load status in which data read and
wite is enabl ed. When recording nediumcartridge 30 is inserted into

FDD body 1, it is held by cartridge holder 15 and lifted up by cam groove
21 and cam follower 16 of slide campart8 20. Thus, it is inserted at the
t Qan

gfiggt hi gher £ 530:o3R50g5 8280800 s38: 10 bRSeSSbEL2E . M eeRuT L IG IBdieum
the card by the PCMCIA is uniformly 54. 0 mm. For
thickness, there are the following sizes:
Type-1: 3.3 mm thick
Type-2: 5.0 mm thick
Type-3: iO.S mm thick
IC memory card la is currently used for general
purpose for portable information terminal 85a. For
interface connector 70a, the standard corresponding to
the type-2 with thickness 5. 0 mm is used.
Problems to be Solved by the Invenfion
Recently, as the exchangeable storage to be used for
portable information terminal 85a, IC memory card la is
often used as it is compact and convenient to carry with.
However, IC memory card la has the following problems.
(1) The recording medium in the IC memory card is the
IC memory. Becauée the IC memory itself cannot be
replaced, the IC memory card itself must be replaced.
(2) Because the IC memory is expensive at present,
the price of IC memory card is also high.
(3) Due to the reasons stated above (1) and (2),
using an IC memory card for the replacement of a
recording medium results in high cost.

Because of this, there is a movement toward using

FDDs, with its low-priced recording medium cartridge 30



actuator 40. Next, when the center of recording nmedium cartridge 30 has
cone near spindle shaft 48, shutter 34 is opened by shutter opener 17.
Further, eject lever 23 is rotated. The latch of slide campart 20 is
released. And cartridge holder 15 is | owered by camgroove 21. At the
sanme tinme, since head arm4 having read/wite head 2 is pressed on the
frame side touching cartridge holder 15, the head arm 4 rotates. \Wen
recordi ng medi um cartridge 30 is lowered to a certain position, two hol es

33a and 33b made in hub 33 which is rt of r ordi n ITEdI um 31
engaged with RSy deRlaceienty of iThe T55ex %ﬁéof

recordi ng nedlun131 I S erfor T hol e 33a that. en wath spi ndl e |
shaft 48 is®%u eé'ﬁﬂg‘h gg’%ﬁ?ﬁ‘%f&&s\ﬂq ltﬁlﬁ%é'ﬂ% PP s partly
extended in the radlus di rection, eccent(i it wor ks in theC{

direction shFRVSYEEhFDRS st (e Ma-ched to ‘tne"type-2' stan A4 Bize

(5.0 mm in thickness and 54.0 mm in width) of the PCMCIA
standard, and be manufactured according to the size of
the slots to which IC memory card la of the PCMCIA type-2
standard is to be inserted. The following problems must
be tackled.

(1) When inserting recording.medium cartridge 30 into
the FDD, shutter 34 is opened in the direction of Y by
shutter opener 17 as the cartridge 30 is inserted in the
direction of arrow X és gshown in Fig. 82. At this time,

i a head arm 4 must move up and down significantly because
read/write head 2 jumps over the part shown as S in the
figure. It is therefore difficult to make FDDs thinner,
as the device thickness of FDD must at least include
recording medium cartridge 30, read/write head 2, head
arm 4, and carriage 3.

(2) Due to the chucking mechanism of recording
medium (disk) 31, in which hub 33 engages with spindle
shaft 48 and drive pin 43, recording medium cartridge 30
must be moved up and down more than the engagement length
of hub 33 and.spindle shaft 48 or drive pin 43 for
loading and unloading recording medium cartridge 30.

This thickness enabling this perpendicular movement must



fotatlon of drive pin 43 to hub 33, thereby elimnating backlash that

generates i n hole 33a which engages with

6

sucked and retained (chucked) by

spindl e shaft 48. Also, the hub 33 is nade of magnetic nmaterial. It
chucki ng magnet 44. The chucki ng nagnet

44 is a neans for transferring recording nediumdrive force, provided
with the recording nmediumdrive actuator_40. After that, carriage 3
hol ding read/ wite head 2 is driven by hehd drlve actuator 5. Wen

31,

ata on rec

shaft 48 and recording medium cartridge 30 must at least
be secured, the thinning of FDD is difficult.

(3) In order to thin the FDD under the current
structure of head drive actuator 5, the turns of stator
coil 66 should be redueed. However, it is difficult to
ebtain torque necessary for driving carriage 3.

(4) In order to thin the FDD under the cu;rent
structure of recording medium drive actuator 40, the
turns of stator 41 should be reduced. However, ie is
difficult to obtain torque necessary for driving
recording medium 31.

(5) It was difficult to thin conventional FDDs and
recording medium cartridges because the height as the
storage and the height as the recording medium cartridge
were required so that ends 37a and 38a of disk-in switch
37 and write-protect switch 38 can move up and down.

(6) In addition, because index sengor 39b is made
of hole elements, a certain area was required. Rotor 42
must have an area on which to mount opposing index magnet
39a, making the device compace difficult. And index
sensor 39b that detect the mechanical position of
recording medium 31 must be assembled and adjusted so
that the position of recording magnet 31 and the

positions of index magnet 39a and index sensor 39b agree

is

read/ wite hg@d s%ch erao\igld EJD% th%ec%rel%eggbrﬁg&i 3 %eﬁe%fsn% eoslr?di rrgdi um

readi ng oOr I'n



t her eupon conpl eting | oad state. Then, the operation of |oad state to
unl'oad state of recording mediumcartridge 30 is expl ai ned next. By
pushi ng eject button 22 down to the predeterm ned position, cartridge

hol der 15 lifts up along camgroove 21. On its way u id, spydrens =y dge
hol der 15 touches and rotates head arm 4, upper and |jpower ﬁ@éﬁAmﬁ?F&EMead
2 separate fromrecording nmedium 31. Together with |i .
hol der 15, when recording nmediumcartrid t 30 reaches the position at
which it can ju over spindle, shaft .48, shutter 34 gets di sengaged from
Shut ter open®Rei FEoRE iR B0 SR DOURTES OR d5E HolkfePY15 TS

ej ected by shytter, opener 17. Cartrjdge holder 15 is kept fromlowering by
slide cam parcbj'l“fg“é‘rﬁﬁwqtht% @'nd &P ever 23. As head arm 4 nmintains

the open state of both read/w.,te heads 2, unlgad state has nade
Accordingly, it is a primary object of this

invention to overcome problems associated with making the
FDD for which recording media can be exchanged smaller
and thinner, and to achieve the FDD by which the IC
memory card can be substituted. Furthermore, it is
another object of this invention to achieve the recording
medium drive actuator, head drive actuator, and recording
medium cartridge to be used for the thinned FDD.
SUMMARY OF THE INVENTION
According to one aspect of this invention,
An exchangeable storage apparatus comprising:

a cabinét to be inserted into and retained by a card
slot provided for an information processing apparatus;

an inserting and ejecting means for freely inserting
or ejecting a recordiﬁg medium cartridge containing a
recording medium into or from the cabinet;

a head buil£ in the cabinet for making an access to
the recording medium;

a head drive actuator built in the cabinet for
moving the head and determining a position of the head;

a recording medium drive actuator built in the
cabinet for driving the recording medium;

a positioning means built in the cabinet for

This Sheet Has Been Rerlaced




7 conpl ete. Fig. 83 is a cross sectional view show ng inside of a
conventi:onal head drive actuator 5 of Fig. 80. A step notor 6 in the
figure is referred to as the so-called claw pole type Fot+f—t—Ls
constructed with a radially nmagnetized cylindrical rot{oHI8SHERARGAS BEEN
clawpole stator 65 is positioned on the outer circunflerencBEBIAQED s
cylindrical rotor 61, and circular stator coil 66 is wound arourd—fortaer
on the outer circunference. To output tdfque necessary to drive carriage 3

with step notor, @ in such construction, the thickness of step nptor 6
must be abouP<fatdoping the recording medium being inserted to the

predetermined position;

a driving force transfer means built in the cabinet
for transferring a driving force of the recording medium
drive actuator to the recording medium; and

an information transmission means provided for the
cabinet for transmitting information between ﬁhe
information processor and the recording medium.
According to another aspect of this invention,

An exchangeable storage apparatus comprising:

a head which reads and writes data on the recording
medium having a driven part for rotation and storing
information;

a head -drive actuator that moves the head and
determines a position of the head;

a recording medium drive actuator that drives the
recording medium;

a driving forbe transfer means for transferring the
driving force of the recording medium drive actuator to
the driven part of the recording medium;

a positioning means for positioning the recording
medium to a predetermined position; and

a head unload means for unloading the head toward
the direction of the recording medium drive actuator

while the recording medium is not being inserted.

This Sheet Has Been Replaced
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Fig. 84 shows another exanple of related art. It shows exchangeable
storage 1i ke I1C nenory card and so on, disclosed in, for instance, Japan
Pat ent Exam nation HElI 5-181565. In the figure, an IC nenory card
| a, a nmagnetic disk storage Ib, a slot guide 11b, anlfﬁﬁr §§H Ei,r
70a of I1C nmenory card la, an interface connector 70b netl F
storage Ib, an IC nenory card slot 80a, and a portablle i_nf BFeiteh o
t erm nal 85a for a personal conputer ant? so on, are shown. Generally, this
type of Pge é cards is also called the PC card and its standard is
FEBREM €0

set by the LPBPERE D AFPESE O AERAEI ARVERELPEN A), an
organi zation fo%neé%gﬁgggegble storage apparatus comprising:

a head which reads and writes data on the rotating
recording medium having a driven part for roration and
storing information}

a head drive actuator which moves the head and
determines a position of the head; |

a positioning means for positioning the recording
medium being inserted to a predetermined position;

a recording medium drive actuator having a stator
formed by installing a block inside a stator core,
wherein the block is made up of a plurality of center
cores equivalent to the number of drive phases and by
inserting a cylindrical coil bobbin wound with a coil
into the center core, and a rotor provided inside the
stator;and drives the recording medium; and

a driving force transfer means for transferring the
driving force of the recording medium drive actuator to
the driven part of the recording medium.

According to another aspect of this invention,
An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording
medium having a driven part for rotation and storing
information;

a recording medium drive actuator that drives the

This Sheet Has Been Rep
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Card standardi zation in the United States. The wwdth of the card by the

PCMCI A i's uniformy 54. 0 mm For thickness, there are the follow ng

si zes: Type-1: 3.3 mmthick Type-2: 5.0 mmthick
Type-3: 10.5 mmthick | C menory card la is current T/ N'
purpose for portable information term nal 85a. For intef . 5:

70a, the standard corresponding to the t{pe-z with thickness 5. Q‘mmis
used. Problenms to be Solved by the Invehtion Recently, as the

exchangeabl e st or to be used for portable information term nal 85a,
menory card FESE &% as it is conmpact and convenient to carry
W th.

a positioning means for positioning the recording
medium being inserted to a predetermined position;

a driving force transfer means for transferring a
driving force of the recording medium drive actuator to
the driven part of the recording medium; and

a head drive actuator including a rotor having a
cylindrical rotation part and giving the driving force to
the head, and a stator installed at opposite sides of an
outer circumference of the cylindrical rotation part of
the rotor and having a coil wound cylindrically along an
elongated direction of the rotor.

According to another aspect of this invention,
An exchangeable storage apparatus comprising:

a headlthat reads and writes data on a recording
medium having a driven part and storing information, and
wherein an unload amount of the head when the recording
medium is inserted and ejected is within.a thickness of a
recording medium cartridge holding the recording medium;

a head drive actuator which moves the head and
determines a position of the head;

a recording medium drive actuator which drives the
recording medium;

a positioning means for positioning the recording

medium being inserted to a predetermined position; and

‘This Sheet Has Been Replaced
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However, |C nmenory card |a has the follow ng probl ens. (1) The
recording nmediumin the IC nenory card is the |1C nmenory. Because the IC
menory itself cannot be replaced, the IC nenory card itserF—+rust—be

repl aced. (2) Because the IC menory is expensive at pfdéBEnBHE T HAS[BHERe
of IC nmenory card is al so high. (3) Due to the reasonp statREFLADENE (1)
and (2), wusing an IC nenory card for the replacenent of a recordrnyg
mediumresults in high cost. Becauk® of this, there is a novenent

toward using FDDs, wiith its |owpriced recordin% medi um cartridge 30
a driving force transfer means for transferring a

driving force of the recording medium drive actuator to
the driven part of the recording medium.
According to another aspect of this invention,

An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording
medium having a positioning part for positioning and
having a driven part for rotation and storing
information, and wherein an unload amount of the head
when the recording medium is inserted and removed is
within a thickness 6f a recording medium cartridge
holding the recording medium;

a head drive actuator including a rotor having a
cylindrical rotation part and giving the driving force to
the head, and a stator installed at opposite sides of an
outer circumference of the cylindrical rotation part of
the rotor and having a coil wound cylindrically along the
elongated direction of the rotor;

a recording medium drive actuator including a stator
having a stator core and a block inside the stator core,
the block having a plurality of center cores equivalent
to the number of drive phases, and a cylindrical coil
bobbin wound with a coil inserted into the center core,

and a rotor installed inside the statof to drive the

recording medium;
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and easy replacenent of the recording nedium instead of

the I'C nenory

car ds by maki ng FDDs snmal ler and thinner. However, FDDs nust be matched to
the type-2 standard size (5.0 mmin thickness and 54.0 mmin wi dth) of the

PCMCI A standard, and be manufactured according to the siz
to which IC nmenory card |la of the PCMClI A type-2 standard
inserted. The follow ng problenms nust be tackled. (1

eij cthe SkO%%tN
® wORBLAGED o

recording mediumcartridge 30 into the ¥DD, shutter 34 i's
direction of Y by shutter opener 17 as the_cartridge 30

opened in the
s inserted in the

direction of arrof Re3d ymdwrd meeng. for updoagiag: the headné&swaxidm 4 nust

nove up and down significantly because _read/wite head 2

junps over the

part shown a$bs dinastion glfré g recondiageMedd v Sriye mateakeiae FDDs

thinner, as the device thickness of FDD nust at | east inc

| ude recording

medi um cartrl‘"’é’dé-eSGher gggonding mesdun igeag@t being inserted;

a positioning means which is retractably

projected

to the recording medium being inserted for positioning

the recording medium to a predetermined position by

engaging with the positioning part of the recording

medium; and

a driving force transfer means for transferring a

driving force of the recording medium drive actuator to

the driven part of the recording medium.

According to another aspect of this invention,

An exchangeable storage apparatus comprising: !

a head that reads and writes data. on a recording

medium having a positioning part for positioning and

having a driven part for rotation and storing

information;

a head drive actuator that moves the head and

determines the pasition of the head;

a recording medium drive actuator to drive the

recording medium;

a driving force transfer means for transferring a

driving force of the recording medium drive actuator to

the driven éért of the recording medium;

a first frame that supporte the head drive actuator

This Sheet Has Been R
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arm 4, and carriage 3. (2) Due to the chucking mechani sm of recording
medi um ¢di sk) 31, in which hub 33 engages with spindle shaft 48 and drive

pin 43, recording nediumcartridge 30 nust be noved up apd-dawn npre than

the engagenent |ength of hub 33 and spindle shaft 48 or HTHIZeSREAT K3sTeEN |
| oadi ng and unl oadi ng recordi ng medi um cartridge 30. Thip thi Gepeasep
enabling this perpendi cul ar novenent nust
10 be secured in FDD. Because total thildkness of spindle shaft 48 and

recordi ng nedi nlcartridgg,BO nust at _| east be secured, the thinning of
FDD is diffi t;he recording medium drive actuator;

a retaining means for holding the recording medium
inserted from outside;

a second frame that supports the retaining means;

a frame rotation part which supports an end of the
first frame and an end of the second frame for free
rotation and makes the second frame further rotate so as
to open the second frame against the first frame;

a_head unload means for unloading the head toward
the opening direction of the second frame opened against
the first frame with the frame rotation part; and

a positioning meaﬁs provided for the first frame for
positioning the recording medium inserted to the
retaining means to a predetermined position by engaging
with the positioning part of the recording medium when
the first frame and the second frame are closed.
According to another aspect of this invention,

A recording medium drive actuator comprising: a
stator having a stator core and a block inside the stator
core, the block having a plurality of center cores
equivalent to the number of driving phases and a
cylindrical coil bobbin wound with a coil inserted into
the center core;, and

a rotor installed inside the stator to drive the

recording medium.
This Sheet Has Been RTlaced
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(3) In order to thin the FDD under the current structure of head drive
actuator- 5, the turns of stator coil 66 should be reduced. However, it is
difficult to obtain torque necessary for driving carriage 3. (4) In

order to thin the FDD under the current structure of recorpi a;eq-m -
drive actuator 40, the turns of stator 41 should be reducedTm%o‘) ’fﬁerm"tBEEN

S difficul; to obtain torque necessary ;or driving recoriding ﬁFf$ﬁ 1.
(5) It was difficult to thin conventional®FDDs and recording nedium

cartridges because  the height . as the tor .and _t he hei ght as the

(rjeclczrpli ng rre&':l‘fﬂr it@g@%q}@reéf F@é’ﬁcﬁ:eéafgg‘%tlﬁaﬁné'ﬁ& and 38a of
Isk-in switc 37 .an ite-protect swtch .38 can nove up and down.

(6) In addition, Abé’@%cﬁj]sg‘ﬁ"’r’i’(?efcstémr SRS SHEFE of hole elenments, a

certain area was required. Rotor 42 . . .
a rotor having a cylindrical rotation part and

that giviné a driving force to a head; and

a stator installed at opposite sides to an
outer circumference of the cylindrical rotation part of
the rotor and cylindrically wound with a coil in the
elongated direction of the rotor.
According to another aspect of this invention,

A recording medium cartridge comprising:

a disk-shaped recording medium;

a case housing the recording medium;

a window for exposing a part of the recording
medium from the case;

a shutter provided for the case for closing and
exposing the window;

a latch movable in the direction perpendicular
to the closing .and opening direction of the shutter; and

a band that links the shutter with the latch.
According to another aspect of this invention,

A recording medium caftridge c&mprising:
a lower shell and an upper shell;
two conductive metal plates exposed on the

surface of one of the

lower shell and the upper shell; and
This Sheet Has Been Rerlaced
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must have an area on which to nount opposing index nagnet 39a, meking the
devi ce: conpact difficult. And index sensor 39b that detect the mechani cal

position of

recordi ng medi um 31 nust be assenbl ed and adj us ﬁ%fsmﬂvﬁh‘%%gtEN_

the position of recording nmagnet 31 and the positions of index MREgPEL

and i.ndex sensor 39b agree

11 when recording nedium 31 is nnuntegaon rotor 42 by chucki ng nagnet

44, and so on. Accordingly, it is

primary object of this invention

to overcome problens asgQqci ma th DD for recqrdi ng
nmedi a can be exchanged §§§ g;gg mﬁ%Fﬁang Sgﬁgcgbngcﬁ?39§c§ nFB%
whi ch the ICtg%n%%£ card._can 1S%EEEE%9ted'

ducétivé me

According to another aspect of this invention,

A recording medium cartridge comprising:
a disk recording medium;
a case for storing the recording medium;
means for detecting a fixed position of the
recording medium in one rotation, the means for detecting
a fixed position being provided in the case.
According to another aspect of this invention,
A recording medium cartridge comprising:
a disk recording medium;
a lower shell and an upper shell for storing i
the recording medium; and '
a notch formed at part of the circumference of
the recording medium.
According to another aspect of this invention,

A method for using a card type recording medium slot
of an information processor comprising steps of:

(a) mounting a storage apparatus, which is able to
exchange a fecording medium, on the card type recording
medium slot under a condition that the storage apparatus
can be easily dismount;

(b) inserting the recording medium and setting the

osition to the storage apparatus;
F ? PP ’ is-Sheet Has Been R laced
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Furthernore, it is another object of this invention to achieve the
recordi ng mediumdrive actuator, head drive actuator, and recordi ng medi um
cartridge to be used for the thinned FDD. SUMVARY OF THE | NVENTI ON

According to one aspect of the invention, there is disclosed, An
exchangeabl e st orage apparatus conpri si ng: a cabinet to be
Inserted into and retained by a card slozx0 provided for an information
processi ng appar at us; an inserting and ejecting neans for

freely insertin ryeLecting a recording..nediumcartrjdge contai.ning a
recoréing nediu%1?ﬁ%oggfe??gﬁgt% ecﬁﬁ?ﬁg?}ng medifi, WEggﬁeBSSBgFPP ?n t he
cabi net fore.,making an.access_tq the recording,nediu a head
drive actuatdf BErrt “PAPné EgﬁﬁnchPS 1ﬂngﬁ§1PWelﬂg§5f§ﬁ8 MRBPEEH ning a
position of the %un1drive actuator built

d; . ] d
in the cabi n8F Fgfeaaé??r"\‘?i ﬁgp{ehge%?&%fﬁraghﬁgi Ahpt -

Other objects features, and advantages of the

invention will be apparent from the following description
when taken in conjunction with the accompénying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be further described'by way of
non-limitative example with reference to the accompanying
drawings, in which: |

Fig. 1 shows the whole configuration of the FDD, the
recording medium cartridge to be inserted into the FDD,
and a slot installed on portable, information terminal,
and so on, to insert the FDD, in accordance with
Embodiment 1 of the present invention;

Fig. 2 is a cross sectional view showing part of the
FDD according to Embodiment 1 of the present invention;

Fig. 3 is a cross sectional view showing part of the
head drive actuator for determining the moving position
of the head according to Embodiment 1 of this invention;

Fig. 4A and Fig. 4B give a top view and a side view
of the recording medium cartridge according to Embodiment
1 of this inventiom;

Fig. 5 is a plain cross sectional view showing the

recoxrding medium drive actuator according to Embodiment 1



a positioning neans built in the cabinet for positioning the recording
medi um Dbeing inserted to the predeterm ned position, a driving
force transfer neans built in the cabinet for transferring a driving force
of the recording nmediumdrive actuator to the recordi ng nmedi um and

12 an information transm ssion neans provided for the cabinet
for transmtting information between thg, i nformati on processor and the
recordi ng medi um mherein the recording mediumis a rotating risk

having a posie @RiiRg ;RYehit 1 wherein the positioning neans is
retractably prOJecte& t owar the recording nedium being inserted, and

determines the pogisti g 9 bNe,HeE0LALRYORRY! YikhOshihinl %%tw%

position by getting~engaged wth the positioning part o he recor
medi um accordance with Embodiment 1 of this invention;

Fig. 7 is a cross sectional view showing the FDD in
accordance with Embodiment 2 of this invention;

Figs. 8A, 8B, and 8C are cross sectional views
showing the FDD in accordance with Embodiment 3 of this
invention;

E}gs. 9A, 9B, and 9C are a cross sectional view of
the FDD, and top views of the hub and spindle part in
accordance with Embodiment 4 of this invention;

Figs. 10A and 10B are magnified views of positioning
means and driving force transfer means of the FDD;

Fig. 11 is a cross sectional view showing.the FDD in -
accordance with Embodiment 5 of this invéntion;

Fig. 12 is a cross sectional view showing the FDD
before a recording medium is inserted in accordance with
Embodiment 6 of this invention;

Fig. 13 is a cross sectional view showing the FDD
after a recording medium is inserted in accordance with
Embodiment 6 of this invention;

Fig. 14 is a cross sectional view showing the fDD
before a recording medium is inserted and when the head
is positioned on the inner circumference of the fecording

medium in accordance with Embodiment 7 of this invention;



Accordi ng to another aspect of the invention, there is disclosed, An

exchangeabl e st orage apparatus conpri si ng: a head whi ch reads
and wites data on the recording medi um having a driven part for rotation
and storing information;" a head drive actuator that noves the
head and determ nes a position of the head, a recordi ng nmedi um
drive actuator that drives the recordi ng nedi um a driving

force transfer neans for transferring th#2driving force of the recording
medi um drive actuator to the driven part of the recordin neg?u
a positioning neafddrolSpds @ GAPRG ERETEOPSLdVAGERCHIEo t ep%tﬁ%ternined

position; and a head unl oad neans for_ unl oadi ng the_he
towards the SO Gn TECAHGE NG SESHMNT d SEdiSEAtET P& dadingRt &ﬁievwhq t he
recording nmediumis not being inserted; ‘wherein the recordi ng nmedi um

i's a rotatingsdicsieifteaneg #rpddier ivHary Pacumtgrence of e HSFAHENI
positioning nmeans is retractably projected toward the recording medium
bei ng i nsert ewdiam igetasaandanceh &vifds Embedigenthd ofc Shdishg HERtERR o t he

Fig. 16 is a cross sectional view showing the FDD
after a recording medium is inserted in accordance with
Embodiment 7 of this invention;

Fig. 17 is a cross sectional view showing the FDD
before a recording medium is inserted and the head is
positioned on the inner circumference of the recording
medium in accordance with Embodiment 8 of the invention;

Fig. 18 is a cross sectional view showing the FDD
before a recording medium is inserted and the_head is
positioned on the outer circumference of the recording
medium in'éecordance with Embodiment 8 of this invention;

Fig. 19 is a cross sectional view showing the FDD
after a recording medium is inserted in accordance with
Embodiment 8 of this invention;

Figs. 20A and 20B are a top view and a cross
sectionai view showing the construction of recording
medium drive actuator in accordance with Embodiment 9 of
this invention;

Fig. 21 explains the construction of the stator

element in accordance with Embodiment 9 of this

invention;



predeterm ned position by getting engaged with the positioning part of the

recordi ng nedium 13
According to yet another aspect of the invention, there is disclosed,

An exchangeabl e storage apparatus conpri sing; a head whi ch
reads and wites data on the rotating recording nmediumhaving a driven
part for rotation and sorting information; a head drive

actuator which noves the head and deternfhes a position of the head;

a positioning neans for 03|t|0n|n t he recordln nﬁgﬁu bei n inserted to
a predeterm ned pd&iti plains’the censtEyh t$r‘ﬁ Bact uat or

having a statqr fornmed by insfallin
9 éi mengnin Qécoréance é%é% Embodiment 10 of this

invention;

Fig. 23 explains another example of the stator
element construction in accordance with Embodiment 10 of
this invention;

Fig. 24 is a cross sectional view showing the
construction of recording medium drive actuator in
accor@gnce with Embodiment 11 of this invention;

Fig. 25 is a cross sectional view showing the
construction of recording medium drive actuator in
accordance with Embodiment 12 of this invention;

Fig. 26 shows a cross sectional view showing part of
the construction of head drive actuator in accordance
with Embodiment 13 of this invention;

Fig. 27 is a top view showing the construction of
head drive actuator in accordance with Embodiment 13 of
this invention;

Fig. 28 shows a side sectionél view in A-A direction
indicated in the top view of head drive actuator of Fig.
27 in accordance with Embodiment 15 of this invention;

Fig. 29 shows a side sectional view in B-B direction
indicated in the top view of head drive actuator of Fig.
27 in accordance with Embodiment 13 of this invention;

Fig. 30 shows a side sectional view in C-C direction



bl ock inside a stator core, where the block is made up of a plurality of
center:cores equivalent to the nunber of drive phases and by inserting a
cylindrical coil bobbin would wth a coil into the centre core, and a
rotor provided inside the stator and drives the recording nmedium and

a driven force transfer nmeans for transferring the driving force of the
recording mediumdrive actuator to the driven part of the recording medium
wherein the recording mediumis a rotatifiy di sk having a positioning part;

and wherei.n _the positioning nmeans is retractably projected toward the

recor di ng n%&%ﬂﬁ?%&%ndniﬁ R ViYW &@tg@ﬁpn§§1yﬁe366§?FP6n°@fFEEE_ -

recordi ng nmedi,umto the redet,erm ned position by getting engaged with the
5 SeBice: diky e ot

posi tioni ng pdr tPofERE & 8- gegent Adcefdihdst dnyentimsher
aspect of the invention t%gre i s discl osed, . An _exchangeabl e storage
appar at us conpris%ﬁ&? 31 shows a sidgeggcthapale¥devwahn Rrpt ddrestiosn a

recording medi um having a driven part for rotation and storing _
i nf or mat i on; *ndicated in §%F968P$ wdewe @fuhead deivet agtvatomratindFiges t he

recordi n nmedi_um, ; .
27 in accordance with Embodiment 13 of this invention;

Fig. 32 shows a top view showing the construction of
head drive actuator in accordance with Embodiment 14 of
this invention;

Fig. 33 shows a side sectional view in E-E direction
indicated in the top view of head drive actuator of Fig.
32 in accordance with Embodiment 14 of this invention;

Fig. 34 is a side sectional view in F-F direction
indicated in the top view of head drive actuator of Fig.
32 in accordance with Embodiment 14 of this inventiop;

Fig. 35 is a side sectional view in G-G direction
indicated in the top view of head drive actuator of Fig.
32 in accordance with Embodiment 14 of this invention;

Fig. 36 is a side sectional view in H-H direction
indicated in the tope view of head drive actuator of Fig.
32 according to Embodiment 14 of this invention;

Figs. 37A and 37B show the top view and side view of
the recording medium cartridge when the shutter is closed
according to Embodiment 15 of this invention;

Figs. .38A and 38B show the top view and side view of

the recording medium cartridge when the shutter is opened



14 a positioning neans for positioning the recording nmedi um
being ihserted to a predeterm ned position; a driving force
transfer nmeans for transferring a driving force of the recording nmedium
drive actuator to the driven part of the recording nmedium and

a head drive actuator including a rotor having a cylindrical rotation part
and given the driving force to the heag and a stator installed at
opposite sides of an outer circunferen & of the cylindrical rotation part

o Ll 0oL A dEA W S 0 L elchel gnp on elongated
o ok having 2 DOSk ol O%RRH inf b aqint T &b RBBIAC SFERS 13
| this invention;

Fig. 40 shows an inner structure of the FDD
according to embodiment 16 of this invention;

Fig. 41 shows a perspective view of the FDD
according to embodiment 16 of this invention;

Fig. 42 shows a side cross sectional view of the FDD
according to embodiment 16 of this invention;

Fig. 43 shows a perspective view seen from the
direction of the top face of the storage around a
read/write head according to embodiment 16 of this
invention;

Fig. 44 shows a cross sectional side view of an
outskirts of the read/write head according to.eﬁbodiment
16 of this invention;

Fig. 45 shows a cross sectipnal side view of the
outskirts of the read/write head according to embodiment
16 of this invention;

Fig. 46 shows a perspective view of the outskirts of
the read/write head and a head unload mechanism according
to embodiment 16 of this invention;

Fig. 47 shows a perspective ﬁiew of the read/write
head and the head unioad_mechanism according to

embodiment 16 of this invention;



medi um bei ng inserted, and determines the position of the recording medi um
to the, predeterm ned position by getting engaged with the positioning part
of the recording nedium According to yet another aspect of the
invention, there is disclosed, An exchangeabl e storage apparatus
conpri si ng: _ a head that reads and wites data on a recording
medi um having a driven part and storing information, and wherein an unl oad
anount of the head when the recording n®iumis inserted and ejected is
within a thickness of a recording nediumcartridge holding the recording
medi um a head dFiige 46t shove whi extesved pryspes§izedvdererh A8s a
position of the head; a recording nediumdrive actuator which
drives the regecti mhaftdiagnording to emboglipesit: iéniofy thdand mvgntion;
positioning the reqording medi um being inserted to a redet er m ned
posi tion; and Fig. 49 shows v perispecs iveaviesr ofeshe fytskiatst @fing a
driving force of the recording mediumdrive actuator to the driven part of
the recordi ngheedijeat coil spring of the frame side wall part
according to embodiment 16 of this invention;
Fig. 50 shows a perspective view of the shaft barb
stbpper piece which controls the movement of the eject
coil spring of the frame side wall part according to
embodiment 16 of this invention;
Fig. 51 shows a perspective view of the head unload
mechanism under the unload state according to embodiment
16 of this invention;
Fig. 52 shows a perspective view of the head unload
mechanism under the load state according to embodiment 16
of this invention;
Fig. 53 shows a part of a cross sectional side view
of a rotating force receiver and the outskirt of it
according to embodiment 17 of this invention;
Fig. 54 shows a perspective view of the mechanism of
setting position of the recording medium cartridge under
the unload state of the storage according to embodiment
18 of this invention;
Fig. 55 shows a perspective view of the mechanism of

setting the position of the recording medium cartridge

under the load state of the storage according to



15 wherein the recording nmediumis a rotating disk having a
positioning part; and wherein the positioning neans is retractably
projected toward the recording nediumbeing inserted, and determ nes the’
position of the recording mediumto the predeterm ned position by getting
engaged with the positioning part of the recording medium According to
yet anot her aspect of the invention, there is disclosed, An
exchangeabl e st orage apparatus conprisi & a head that reads
and wites data on a recording medium having a positioning part for
posi ti oni ng eRECHATERE ésdPﬁvghlﬁaFPVFBFlPBiation and storing information,
and wherein an unload anount of the head when the recording nmediumis
inserted and renBigd P& ®heWEnaapekpPeRAkL¥eoviawreEokhenyerBarLfMcaft ri dge
hol di ng the recording

setting the position of the recording medium cartridge

under the load state of the storage according to
embodiment 18 of this invention;

Fig. 57 shows a perspective view of the structure of
the mechanism of setting the positién of the recording
medium cartridge according to embodiment 19 of this
invention;

Fig. 58 shows a part of cross sectional view under
the condition that the recording medium cartridge
according to embodiment 20 of this invention is inserted
to the storage; i

Fig. 59 shows a perspective view of the upper cover
according to embodiment 20 of this invention;

Fig. 60 shows a plan view of the recording medium
cartridge according to embodiment 21 of this invention;

Fig. 61 shows a side-view of the recording medium
cartridge according to embodiment 21 of this invention;

Fig. 62 shows a cross sectional plan view of the
recording medium cartridge according to embodiment 21 of
this invention;

Fig. 63 shows a side cross sectional view seen from
A-A direction of Fig. 62 according to embodiment 21 of

this invention;



medi um a head drive actuator including a rotor having a
cylindrical rotation part and given the driving force to the head, and a
stator installed at opposite sides of an outer circunference of the
cylindrical rotation part of the rotor and having a coil wound
cylindrically along the elongated direction of the rotor; a
recordi ng nmediumdrive actuator including a stator having a stator core and
a block inside the stator core, the block®having a plurality of center
cores equivalent to the nunber”of drive phases, and cylindrical coi
bobbi n wound wi t hFd9eoiblt Ehems: ad piaato oft pdasentiew odr thea®®Da r ot or
installed inside the stator to drive the recording nmedi um a
head unl oad AEERTFHHT k9 cadiodimemd Rdadft dldsddnveatdionsction of the
recording medi umdrive actuator while the recording mediumis not being
i nserted; Fig. &5pediomisom $§dee srosshiseetiionadt viewalsleerprigjaect ed t o
the recording medi um being inserted for positioning the recording medi um
to a predet eBrrPnéd nestiiorowhFigenfdgiasgoxiding e podbiodioemy dardf of t he
recordi ng nmedi um and _
this invention and a view of the recording medium
cartridge and the switching storage under the condition
that the recording medium cartridge is mounted in the
storage;
Fig. 66 shows a part of cross sectional plan view of
the recording medium cartridge according to embodiment 21
of this invention;
Fig. 67 shows a part of cross sectional side view of
the recording medium cartridge according to embodiment 21
of this invention;
Fig. 68 shows a plan view of the recording medium
cartridge and the FDD under the condition that the
recording medium cartridge according to embodiment 22 of
this invention is mounted in the storage;
Fig. 69 shows a side view of Fig. 68 according to
embodiment 22 of this invention and a part of cross
sectional side view seen from C-C direction in Fig. 68;
Fig. 70 shows a cross sectional plan view of the
recording medium cartridge and the FDD under the

condition that the recording medium cartridge according

to embodiment 23 of this invention is mounted on the



16 a driving force transfer neans for transferring a driving
force of the recordi ng nmedi um actuator to the driven part of the recording
medi um wherein the recording nediumis a rotating risk having a
positioning part; and wherein the positioning neans is retractably
projected toward the recording mediumbeing inserted, and determ nes the
position of the recording nediumto the $redetern1ned position by getting
engaged with the positioning part of the?¥ecording nedium According to
yet anot her aspect of the invention, there is disclosed, An
exchangeabl e 8§CFP&5e appar at us conpri si ng: a head that reads
and wites data on.a recording medi umhaving a positioning part for

posi tioni ng and h&¥Shg 74 &HROVEN pRAELT 6F CEO8EI eckienailoside Mifeet mat i on
a head drive actuator that noves the head and determ nes the position of
the head: seen from D-D direction of Fig. 70 according to

embodiment 23 of this invention;

Fig. 72 shows a cross sectional plan view éf the
recording medium cartridge and the FDD under the
condition that the recording medium cartridge according
to embodiment 24 of this invention is mounted on the
storage;

Fig. 73 shows a part of cross sectional side view
seen from E-E direction of Fig. 72 according to
embodiment 24 of this invention;

Fig. 74 shows a plan view under the condition that a
shutter of the recording medium cartridge according to
embodiment 25 of this invention is opened;

Fig. 75 shows a side face cross sectional view seen
from F-F direction of Fig. 74 according to embodiment 25
of this invention;

Fig. 76 shows a side face cross sectional view seen
from F-F direction of Fig. 74 in the recording medium
cartridge according to embodiment 26 of this invention;

Fig. 77 shows a plan view under the condition that
the shutter of the recording medium cartridge according
to embodiment 27 of this invention is opened;

Fig. 78 shows a plan cross sectional view of the



a recording nmediumdrive actuator to drive the recording nmedi um

a driving force transfer neans for transferring a driving force of the
recording mediumdrive actuator to the driven part of the recording nedium
a first frame that supports the head drive actuator and the recording
medi um drive actuator; a retaining means for holding the
recordi ng nmediuminserted from outsi de; a second frane the
supports the retaini ng neans; 30 5 franme rotation part which

Pptdtf §ag:erﬁ%a}%éiﬁ%ti:éé;eiﬁhd:c%fgﬁé%?%r har Cherepe B§aSERRY e ihe
unl oadi ng thﬁ?ﬂgaﬁipﬁwégatt%E?oﬁé%gﬁsiﬁgrQSF?Bﬂ 8?%t?§§g g§%§§ggg§ SoLgLed
against the LbrikbEE?EEnEOE%tB%”t%i%tin%ggtion:is mounted in the

storége;

Fig. 79 shows a part of cross sectional gide view
seen from G-G direction of Fig. 78 according to
embodiment 27 of this invention; |

Fig. 80 is a slanted cross sectional view showing
part of the conventional FDD;

Fig. 81 is a cross sectional view showing the
conventional FDD;

Fig. 82 gives a top view of the conventional
recording,medium cartridge;

Fig. 83 is a slanted cross sectional view showing
part of the conventional head drive actuator; and,

Fig. 84 shows the construction of the conventional
IC memory card and personal computer.

- DESCRIPTION OF THE PREFERRED EMBODIMENTS
Emquiment 1.

Hereinafter; an embodiment of this invention is
explained with reference to figures.

Fig. 1 shows the whole configuration of an FDD in
accordance with Embodiment 1, a recording medium.

cartridge to be inserted into the FDD, and a slot with

which to install the FDD to, for instance, a portable



17 a positioning nmeans provided for the first frame for
positioning the recording mediuminserted to the retaining neans to a
predet erm ned position by engaging with the positioning part of the
recordi ng nmedi um when the first frame and the second franme are cl osed,;
wherein the recording nediumis a rotating di sk having a positioning part;
and wherei n the positioning neans %f retractably projected toward the
recording nediumbeing inserted, and determ nes the position of the

recordi ng neﬁ%gg&@%tﬁﬁﬁ t%&gﬂg%hrnE%%qsgoghgiogi y %eggi%gﬁgggp ed with the

positioning p € recor d “nedifum ACCarding not her

aspect of the in t o0, th I.s disclosed . A_recordi medi um
drive actuat%?cgé§pﬁﬁsgﬁg% §$§P%F§}Pﬁ§$iﬁ§ ghgtgF%? c6te- gnﬁﬁgﬂﬁ()

i nsi de the statar, care .t%g QLo%ko %j %]urglgy of center cores
equival ent COCLRE SORGES 5?‘dfﬁV|Eg pﬁ%@gs EAq Sa BRS¢ PEoi | bobbi n
wound w th am%%Bke%p%%rE%% ﬂﬂﬁf’the center core; and
Figs. 4A and 4B show the top view and side view of a
recording medium cartridge to be inserted into the FDD.
Fig. 5 is the top view showing a recording medium drive
actuator that drives a recording medium inside the FDD.
Fig. 6 is a cross sectional view showing one_side of the
FDD in a load status with a recording ﬁedium cartridge
being insefted in the FDD.
In the figures, an FDD unit 100, a read/write head
101, a carriage 102, angd a head arm 104 are shown. A
head drive actuator 105 determines the moving position of
read/write head 101, and is made up of a step motor 106,
é lead screw 107, a needle 108, and a guide rod 109.
Needle 108 is engaged with lead screw 107. A frame 110,
a slot guide 111, a cover shield 113, and a circuit board
114 are also shown.
A recording medium drive actuator 140 is made up of
a stator 141, a teeth 142, a coil 143, and a rotor 150.
Rotor 150 is made up of a rotor magnet 151, a rotor yoke
152, a chucking magnet 154 which is a driving force

transfer means, and a spindle part 155, a recording

medium positioning means. In the center of spindle part



arotor installed inside the stator to drive the recording nmedi um
Accordiing to yet another aspect of the invention, there is disclosed,

a head drive actuator conpri sing: a rotor having a
cylindrical rotation part and that giving a driving force to a head; and
a stator installed at opposite sides to an outer circunference of the
cylindrical rotation part of the rotor and cylindrically wound wth a coi
in the elongated direction of the rotor32 According to yet another aspect

of the !nv?n&gg?’atggkgekingi%%Egsﬁgs, and aAbL§i°£§LQ%ageggggh%aﬁ%gidge

conpri si ng:
which is pressure means are arranged. Bearing 170, the
bearing part, is secured by frame 110 on its secured side
cartridge, and its rotating side is supported by rotor
yoke 152. Accordingly, spindle paft 155 is supported so
as to freely rotate. Spindle part 155 is connected with
rotor yoke 152, for example, by means of a caulk.
Further, an insertion and ejection port 180 of recording
medium cartridge 300, an interface connector 181
complying with standard type-2 of the PCMCIA, and
reversed-insertion preventive grooves 182 and 183 are
shown.

A slot 200 is general standard type-2 of the PCMCIA,
wpich is provided bx, for instance, a portable
information terminal, and so on. An ejéct button 222 of
FDD unit 100, an eject lever 223, an insertion port 280,
and a connector 283 are shown.

A recording medium cartridge 300, a recording medium
301, a cartridge case 302, a hub 303, a shutter 304, a
window 305, an opener band 306, an opener latch 307, and
guide rollers 308 and 309 are shown. Although not
included in the figure, tension is applied to at least
part of opener band 306 to prevent slack in opener band
306. For instance, opener band 306 is structured as to

be pressed toward the outer circumference of cartridge



a dj sk-shaped recordi ng nmedi um a case housing the recording

medi uny a w ndow for exposing a part of the recordi ng nmedi um
fromthe case; a shutter provided for the case for closing and
exposi ng the w ndow; a latch novable in the direction

per pendi cular to the closing and opening direction of the shutter; and

a band that links the shutter with the latch. According to yet another
aspect of the invention, there is disclo%%dh . dA recordlnghnfﬁlum
cartridge conpris a |l ower shell and an upper she

t Wo conguctlgg #Qg “pl BLES- e?ﬁ&?e&ngﬁ Pﬁe°§ﬁpﬁ£bbagﬂ éﬁﬁbéﬁeEﬁéxﬁﬁherh
shell and t gy shel | ; and e nmenber for swtching
connection o ﬁEBEBﬁHUEP fve PBERPIpPangs306 Aschradsg wétheopsmsther
aspect of th ention, there is disclosed, - A recording nedi um
cartridge coﬁﬁ F8 A§7 in its half W&YdlsEanéSrdﬁmganﬁénﬁﬁr pad 390,

an index mark 391, and a taper part 392 attached to hub
303 are shown as well.

Here, it can be seen that the structure of step
motor 106 of head drive actuator 105 of Fig. 3 is made
thinner than the conventional structure shown in Fig. 83,
by placing the coils on both sides of the rotor.

The structure of recording medium drive actuator 140
of Fig. 5 is a so-called inner rotor~type for which rotor
150 is pléced inside stator 141 as opposed to the

i conventional outer rotor type illustrated in Fig. 81.
Further, as is explained later, at least multiple blocks,
one block being the polarity having the number 6f coils
equivalent to the number of phases of drive current, are
arranged for stator 141. The turns per coil is reduced
and the thinning of recording medium drive actuator 140
is attempted by this structure.

An operation explanation is given for a transitional
state from which FDD unit 100 is not possible to read or
write on recording medium 301, the so-called unload state
into the load state in which read and write is made
possible.

For FDD unit 100 of this embodiment, a cover shield



a case for storing the recording medi um means for detecting a
‘fixed position of the recording nediumin one rotation, the neans for
detecting a fixed position being provided in the case. According to yet
anot her aspect of the invention, there is disclosed, A recording

medi um cartridge conpri sing: a di sk recordi ng nmedi um

a |l ower shell and an upper shell for storing the recordi ng nedium and

19 a notch formed at part of 3the circunference of the recording

medi um Accardi,ng to yet_another aspect of the invention, there is
di scl osed, 113 lﬁgr?éat‘ﬂ%??q dr° J5ame 1 rhichhd s SHRINRE Midilum sl ot of an
or

I nformati on praoces , ) , :
interface connector 181. Recording medium cartridge 300

is inserted from insertion and ejection port 180. That
is, when this recording medium cartridge 300 is inserted
into FDD unit 100, recording medium cartridge 300 is
inserted as being held at the uniform height toward the
insertion direction from insertion and ejection port 180.
As recording mediuﬁ cartridge 300 is inserted, the
end oﬁ_this recording medium cartridge 300 touches
-centering ball 158 which is retractably located in the
center of spindlé part 155. Then, recording medium
cartridge 300 pushes down centering ball 158 pfessed in
the direction of recording medium cartridge 300 by ball
preload:spring 159, thereby enabling recording medium
cartridge 300 to get further inserted. When centering
ball 158 passes over shutter 304, and before the end of
recording medium cartridge 300 reaches the head, the
opener lever (not shown) installed on the side wall of
insertion and eﬂection port 180 and opener latch 307 get
engaged with so as to slide éhutter 304 and to open
window 305 to which read/write head 101 makes an access
to exposed recording medium 301. The operation of
recording medium cartridge 300 at this time is explained
in detail. The exposed states of recording medium 301

are shown in Fig. 4A and Fig. 4B. As shown in Fig. 44,



conprising steps of: (a) rmounting a storage apparatus, which is. able
t o- exchahge a recording nmedium on the card type recordi ng medi um sl ot
under a condition that the storage apparatus can be easily disnmount;

(b) inserting the recording nmedium and setting the position to the storage

appar.at us; (c) accessing the recording nmedium whose position is set,
using a card recording nmediuminterface mounted on the card type slot.
20 (c) accessing the recording ned?®¥m whose position is set, using

a card recordin nediun1int%fface mounted on the card type recording
medi um sl ot . 28 ecording medium cartridge 300 is getting inserted in

the direction X, opener latch 307 moves in the direction
of -X by the openér lever (not shown) installed inside
the wall of insertion and ejection port 180 of FDD unit
100. As shutter 304 engaged with opener latch 307 by
opener band 306 is pulled to the direction of -Y, window
305 is openea and recording medium 301 is exposed. At
this time, any parts or any materials for cartridge case
302 ang shutter 304 do not exist in area S shown in the
figure. The unload operation of read/write head 101 is
saved, thereby making the thickness necessary for FDD
unit 100. The thickness of the FDD unit 100 can be total
thickness of read/write head 101, carriage 102, head arm
104, and recording medium 301. Namely, with respect to
the conventional recording medium cartridge, read/write
head 101 had to avoid the amount f;r jumping over the
cartridge case or shutter. In this embodiment, however,
the avoidance amount is required only for jumping over
recording medium 301.

When this recording medium cartridge 300 is further
inserted, at the position where recording medium
cartridge 300 has been completely inserted, e.g., hole
313 of hub 303 comes close to centering ball 158, this
centering ball 158 gets pushed up by ball preload spring

159. Recording medium 301 is centered and positioned



Gt her objects features, and advantages of the invention wll be apparent
fromthe foll ow ng description when taken in conjunction with the

acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON -OF THE DRAW NGS The
invention will be further described by way of non-limtative exanple with
reference to the acconpanying draw ngs, in which: Fig. 1 shows the

whol e configuration of the FDD, the recording nmediumcartridge to be
inserted into the FDD, and a slot instaffed on portable information
termnal, and so_on, to insert the FDD, in accordance with_ Enbodi nent 1
of the preseftts™hR&tl Greload spring A5% ig engagedestitthdiold éd3howi ng
part of the _FDD according_.to Enbodi nent 1 of the present invention;

Fig. 3 is a &essassedheotb AWy ishardey qfamaasetiite matesdadri rheadivhat or

for determ ning the noving position of the head according to Enbodi nent 1
of this inved%ds sucked and retained (chucked) by chucking magnet

154 which is a recording medium drive force transfer
means. Accordingly, the load state is completed.

In this way, FDD unit 100 thinner than the
conventional type is achieved by configuring head drive
actuator 105, recording medium drive actuator 140, and
recording medium cartridge 300 as explained above.
Therefore, FDD unit 100 less than 5.0 mm, the thickness
by which insertion into slot 200 is permitted for the
standard type-2 of the PCMCIA can be obtained. To obtain

i FDD unit 100 of thickness 5.0 mm or less, it is desirable
that the thickness of recording medium drive actuator 140
be made less than about 2.5 mm and the thickness of
recording medium cartridge less than about 2.0 mm.
Further, to make the width of FDD unit 100 less than 54.
0 mm, it is desirable that the width of recording medium
cartridge 300 be made less than 48.0 mm and the diameter
of recording medium 301 be less than 1.8 inch.

Embodiment 2.

In embodiment 1, an example of chucking magnet 154
fixedly secured to spindle part 155 is shown. 1In this
embodiment, an example of chucking magnet 154 that is

freely movable within the predetermined distance is



Fig. 4A and Fig. 4B give a top view and a side view of the recording

medi um.cartridge according to Enbodiment 1 of this invention; Fig. 5
is a plain cross sectional view showi ng the recording nediumdrive
actuat or according to Enbodi nent 1 . 21

of this invention; Fig. 6 is a cross sectional view show ng the FDD
In accordance with Enbodinment 1 of this invention; Fig. 7 i1s a cross

sectional view showing the FDD in accordance with Enbodiment 2 of this

invention;  _ Figs. 8A, 8B, and 8C are cross sectional views
indicated.

Fig. 7 is a side cross gsectional view showing the
chucking construction of recording medium cartridge 300
and spindle part 155 of Embodiment 2.

In the figure, a magnet holder 153 connects chucking
magnet 154 with spindle part 155. Magnet holder 153 is
installed on spindle part 155 in such a way that it can
move freely in the radial direction up to a predetermined
movement distance.

According to this embodiment, because chucking
magnet 154 moves to a right position to be chucked by
means of chucking holder 153, a phenomenon in which
chucking magnet 154 sucks and secures hub 303 before
centering ball 158 completes the centering of recording
medium 301 can be avoided, resulting in more accurate
centering. Moreover,'always correct centering operation
allows chucking magnet 154 to have larger sucking force
than the construction of embodiment 1, which further
enables recording medium 301 to be held more firmly.
Furthermore, energization of centering ball 158 by ball
prelbad spring 159 is reduced, rendering the insertion of
recording medium cartridge 300 easier.

Embodiment 3.
In this embodiment, other examples of chuckiné-

‘mechanism for the recording medium drive actuator are



showi ng the FDD in accordance with Enbodi nent 3 of this invention; _
Figs. 9A, 9B, and 9C are a cross sectional view of the FDD, and top views
of the hub and spindle part in accordance with Enbodi nent 4 of this

i nvention; Figs. 10A and 10B are negnified views of positioning

means. and driving force transfer neans of the FPD; “Fig. 11 is a cross
sectional view showing the FDD in accordance w th Embodinment 5 of this

i nventi on; Fig. 12 is a cross secti*8nal view showing the FDD before

a recording nqgiun1is inserted in accordance with Enbodinent 6 of this
invention; "Wk g 13 is a cross sectional view showing the FDD after a
recording nmediumigs, inserted in accordance with Enbodinent 6 of this

i nvention; - 80 %8 £ Firle gwes dedatianad shieh rehawiagrpihe bef or e

recordin di is inserted and when the head
arec 9 @%mcrgng structure of recording medium cartridge 300 and

spindle part 155b of this embodiment. Fig. 8B is a top
view of the hub and Fig. 8C is a top view of the spindle
part.

In the figure, a convexity 314 installed in hub
303b, and a concavity 157 installed at spindle part 155b
of the rotor and formed so as to engage with convexity
314. Convexity 314 and concavity 157 that engage with
each 6ther are installed at three different parts of hub
303b and spindle part 155b respectively.

As shown above, recording medium cartridge 300 with
hub 303b constructed as indicated above is inserted into
insertion and ejection port 180 of FDD unit 100, the
cartridge slides over chucking magnet 154 by convexity
314 of the hub 303b, jumps over centering ball 158, and
then the hole 313 and centering ball 158 get engaged
with. Because hub 303b in this state has a tiny gap from
spindle part 155b due to convexity 314, sucking force of
chucking magnet 154 for hub 303b is small. Next, spindle
part 155b rotates. As the convexity 314 and concavity
157 and get engaged with, the chucking magnet 154 and the
hub 303b overlay, strengthening sucking force of chucking

magnet 154, performing centering of recording medium 301



is positioned on the inner circunference of the recording nediumin
accordance with Enbodiment 7 of this invention;

22 Fig. 15 is a cross sectional V|eM/shomnng the FDD before a
recording nmediumis inserted and when the head is positioned on the outer
circunference of the recording nediumin accordance with Enbodi ment 7 of

this invention; Fig. 16 is a cross sectional view show ng the FDD
after a recordlng mediumis inserted in3%cordance with Enbodi nent 7 of
this invention; Fig. 17 is a cross sectional view show ng the FDD

- before a rec%?ﬂ?ﬁﬁt%¥d|ﬁﬁ¢|§°WH§€FF§dCBHGk%ﬂ§ hea@efause the sucking

force of the chucking magnet does not get strengthened
until centering operation is complete, chucking mechanism
with high centering performance of recording medium 301
can be achieved according to this embodiment.

Although concavity 157 and convexity 314 are placed
on three different parts in this example, it is possible
to install more than three. An example of placing
concavity 157 on spindle part 155b and convexity on hub
303b is given, but the relationship of concavity and

_convexity may be reversed. It goes without saying that
shapes other than that'can be also applied so long as
they engage with each other.

Embodiment 4.

This Emﬁsdiment shows another example regarding the
chucking mechanism of the recording medium drive
actuator.

Fig. 9A and Fig. 9B are cross sectional views
showing a case of inserting a recording medium cartridge
into FDD unit 100. Fig. 9C is a cross sectional view
showing the top of FDD unit 100.

Fig. 10A shows a top view of spindle part 155c.

Fig. 10B shows a slantea view of the hub.

In the figure, an elastic and modifiable retainer

156 is holding three centering balls 158c. Also, a



positioned on the inner circunference of the recording nediumin
accordarrce wth Enmbodi nent 8 of the invention; Fig. 18 is a cross
sectional view showing the FDD before a recording nediumis inserted and
the head is positioned on the outer circunference of the recording mnedium

I n accordance with Enbodi nent 8 of this invention; Fig. 19 is a cross
sectional view showing the FDD after a recording nediumis inserted in
accordance with Enbodinent 8 of this in%®ntion; Figs. 20A and 20B

are a top view and a cross sectional view showi ng. t he constr tion of
recordi ng né’d’int‘ﬁ‘r\v&r IOV Ftoris r?-‘%?d'@éfld%ﬁln@&%‘%n ufcafed?ce this

i nventi on; 1 explains the construction of the sta or el enent
in accordanc@fv\nl"tqlp %ﬁ?é‘d- rréﬁ"fuc@“é?g fMagnet a4t jigh placed in the

center of spindle part 155¢. In Embodiment 3, convexity
314 is placed on hub 303b of recording medium 301. The
center is centering hole 313 of magnetic material. But,
the center of hub 303c of this embodiment is covered.
Concave groove 315 is installed around the circumference
of hub 303c¢c and three centering balls 158c that are to be
engaged with the concave groove 315 are placed for
spindle part 155¢. Also, spindle part 155¢ has a taper
part 156a which is to be connected with the inner
circumference of the centering ball 158c. The centering
balls 158c are positioned between taper part 315a outside
of concave groove 315 and taper part 156a of spindle part
155c. When recording medium cartridge 300 is inserted
into insertion and ejection port 180 of FDD unit 100, the
hub 303c¢ gets engaged in with the centering balls 158c
and slides over centering balls 158c, getting inserted
separately from chucking magnet 154c.

As recording medium cartridge 300 is further
inserted, and the center of hub 303c comes close to
chucking magnet 154c, all three centering balls get
engaged with concave grooves 315, upon which hub 303c and
chucking magnet 154c are sucked and retained, completing

positioning and load state.



23 Fig. 22 explains the construction of the stator elenent in

accordance with Enbodi nent 10 of this invention; Fig. 23 explains.
anot her exanple of the stator elenent construction in accordance with
Enbodi nent 10 of this invention; Fig. 24 is a cross sectional view
showi ng the construction of recording nediumdrive actuator in accordance
wi th Enbodi ment 11 of this invention; Fig. 25 is a cross sectiona

vi ew showi ng the construction of recordthg nmediumdrive actuator in

Because positioning, sucking, and retaining are not
performed until the center of hub 303c comes close to
chucking magnet 154c in this embédiment, more accurate
centering can be performed. Moreover, an initial
operation to rotate spindle part 155c¢ for sucking and
retaining is not required, this embodiment is
advantageous in shortening load time.

Embodiment 5.

This embodiment shows yet another example regarding
the positioning means of the recording medium drive
actuator. |

Fig. 11 is a cross sectional view showing a side of
FDD unit 100. In the figure, a spfing 160 has a
projection and has a function of positioning recording
medium 301. Examples of positioning recording_médium 301
using centering balls have been given in previous
examples. In this embodiment, howeyer, as shown in Fig.
11, spring 160 is engaged with the ceﬁter-hole in the
center of spindle part 155 to perform centering of
recording medium 301. This embodiment has an advantage
in reducing the number of parts as centering balls and
ball preload springs which is an energization means are
combined in one structure. It is also advantageous in

- that enough avoidance spéce can be taken for the spring

160 while inserting or removing recording medium



accordance w th Enmbodi ment 12 of this invention; Fig. 26 shows a
cross sectional view show ng part of the construction of head drive

actuator in accordance w th Enbodinent 13 of this invention, Fig. 27
is a top view showing the construction of head drive actuator in
accordance wth Enbodi nent 13 of this invention; Fig. 28 shows a

side sectional viewin A-A direction indicated in the top view of head
drive actuator of Fig. 27 in accordance4®ith Enbodi nent 13 of this

i nvention; Fig. 29 shows a side sectional viewin B-B direction
i ndi cat ed i n“@FEERIViI3AR -of head drive actuator of Fig. 27 in accordance
wi th Enbodi ment 13 of this invention; Fig. 30 shows a side sectiona

view in C C dmbegimemt 6.

Fig. 12 and Fig. 13 aré cross sectional views
showing the sides of FDD unit 100 according to another
example of this invention. Of them, Fig. 12 shows the
insertion of }ecording medium cartridge 300 in progress
from insertion ahd ejection port 180. Fig. 13 shows the
completed load state as recording medium cartridge 300
has been inserted.

In the figure, a head avoidance lever 130, an
extension lever 131, a head energization lever 132 are
shown. Head avoidance lever 130 and head energization
lever 132 are secured on the ends by the same shaft 133
and operate in uniform. Although not shown in the
figures, the lower head of read/write head 101 is
energized in the upward direction so that recording
medium 301 can be sandwitched between the lower and upper
heads. Also, extension lever 131 is energized in thel
direction of insertion and ejectién port 180 with springs
and so on. In addition, a cylindrical end 130a of
avoidance lever 130 is energized in the direction of
extension lever 131 (upward) with springs and so on.
Therefore, head energization lever 132 is pushing down on
the lower head of read/write head 101 tdﬁard downward

direction.



24 indicated in the top view of head drive actuator of Fig. 27 in,
accordance with Enbodi nent 13 of this invention; Fig. 31 shows a side
sectional viewin DD direction indicated in the tope view of head drive
actuator in Fig. 27 in accordance with Enbodi nent 13 of this invention;
Fig. 32 shows a top view showi ng the construction of head drive actuator

I n accordance with Enbodi nent 14 of this invention; Fig. 33 shows a
side sectional viewin E-E direction irticated in the top view of head

drive actuator of Fig. 32 in_accordancn mﬁtg Emgﬁdi nt 14 of this
i nventi on; ﬂ?ﬁ.'SQPF§a519PdéSs§5?$8ﬁﬁF vIahPi heESESBPPetPi on

I ndicated in_the top view of head drive actuator of Fig. 32 in accordance
wi th Enbodi nEABUEESef this invention;

When the recording medium cartridge 300 is inserted
from insertion and ejection port 180, shutter 304 of
recording medium cartridge 300 opens. When recording
medium 301 comes close to read/write head 301, the end of
recording medium cartridge 300 gets engaged with
extension lever 131, which is pushed into the insertion
direction of recording medium cartridge 300. Then, the
end opposite to the-end engaged with recording meaium
cartridge 300 gets engaged with the head avoidance lever
130 and pushes it. Head avoidance lever 130 rotates
counter-clockwise with shaft 133 as the center. As head ;
avoidance lever 130 rotates counter-clockwise, head
energization lever 132 also rotates countér—clockwise,
thereupon releasing the force pushing down the lower head
of read/write head 101. The lower head moves upward and
gets engaged with the inserted recording medium 301.

Because the lower head can be avoided at least as
much as the thickness of the recording medium drive
actuator by using the avoidance means of read/write head
101 of-this embodiment, there is no need of taking extra
thickness for head avoidance. This allows the thinner
construction df FDD unit 100 in terms of the device

thickness.



Fig, 35 is a side sectional viewin GGdirection indicated in the top

vi ew of ‘head drive actuator of Fig. 32 in accordance wi th Enbodi nent 14 of
this invention; Fig. 36 is a side sectional viewin HHdirection

i ndicated in the tope view of head drive actuator of Fig. 32 according to
Enbodi nent 14 of this invention; Figs. 37A and 37B show the top view
and side view of the recording nediun1c§rtridge when the shutter is closed
according to Enbodi ment 15 of this invention, Figs. 38A and 38B show

the top view and g Wi Qe ddld ee‘%n%oddifﬁ%r{??iﬂﬂrﬂsctaxfatﬁ{aésdgc%éme” the

shutter is opened

avoidance means of the lower head under the construction
of a recording medium to be sandwiched by two heads, it
goes ﬁithout saying that this head avoidance means can be
used for the construction in which only one head is
provided beneath a recording medium.

Embodiment 7.

The previous embodiments show the cases in which FDD
unit 100 is a box-type frame. Insertion and ejection port
180 is provided on one side of the box. Recording medium
cartridge 300 is inserted horizontally from this
insertion and ejection port. This embodiment, however,
shows the construction of the FDD, where the frame of FDD
unit 100 is separated into two frames, an upper frame and
a lower frame. A rotation shaft is provided at the end
of this separated frame, and the upper frame opens with
this rotation shaft as the pivot.

Figs. 14, 15, aﬁd 16 show the construction of FDD
unit'100a in accordance with Embodiment 7. Figs. 14 and
15 show the unload states and Fig. 16 shows the load
state. Furthermore, Fig. 14 indicates that read/write
head 101 is positioned on the end of inner circumference
of recording medium 301 and Fig. 15 indicates that
read/write head 101 is positioned on the end of outer

circumference of recording medium 301.



according to Enbodi nent 15 of this invention; Fig. 39 shows an FDD
accordi:ng to enbodi nent 16 of this invention; Fig. 40 shows an i nner
structure of the FDD according to enbodiment 16 of this invention;

Fig. 41 shows a perspective view of the FDD according to enbodi nrent 16 of
this invention, Fig. 42 shows a side cross sectional view of the FDD
according to enbodinent 16 of this invention; Fig. 43 shows a
perspective view seen fromthe directiof®of the top face of the storage
around a read/wite head according tqo enbodinent 16 of this _invention;
Fig. 44 shows a cr¥s$hsediiovrs: §+°§é e gdddieguverisics of tthe FDD

read/ wite head according to enbodinent 16 of this invention;
unit. A lower frame 110a, an upper frame 110b, a

cartridge holder 120 mounted on upber frame 110b, a sub-
cover.(sub—frame) 121, and upper frame 110b and sub-frame
121 are engaged with at a certain supporting point (not
shown). A rotation pivot 122 supports the rotation of
upper frame 110a and lower frame 110b, and rotation pivot
123 supports the rotation of sub-frame 121 up. Rotation
pivot 123 of sub-frame 121 is placed inside rotation
pivot 122 thaf rotates the frames. A rotor 150a, spindle
shaft 155a are also shown. The relationship between this
rotor 150a and spindle shaft 155a is the same as the
prior art. With rotor 150a as the center shaft, spindle
shaft 155a is supported to freely rotate by lower frame
110a via bearing 170;

Next operation is explained.

In order to insert recording medium cartridge 300
from FDD unit 100a, and when FDD unit 100a is, for
instance, being inserted into a general-purpose slot 200
shown in Fig. 1, first of all, eject button 222 must be
pressed to eject FDD unit 100a outside in order to make
this FDD unit 100a a unit. Then, as FDD unit 100a has
been made a unit, upper frame 110b is rotated with
rotation pivot 122 as the center so as to opeﬁ the upper

frame slantly against lower frame 110a of FDD unit 100a.



Fig. 45 shows a cross sectional side view of the outskirts of the

read/ wite head according to enbodinent 16 of this invention; Fig.
46 shows a perspective view of the outskirts of the read/wite head and a
head unl oad nmechani sm according to enbodinent 16 of this invention;

Fig. 47 shows a perspective view of the read/ wite head and the head

unl oad nechani sm according to enbodinent 16 of this invention;

26 Fig. 48 shows an external persped® ve view of an eject shaft
[ i ment_16 of this inpvention;
according to §@go rame 121 opens 1n linkage, but because rotation

pivot 123 of sub-frame 121 is inside rotation pivot 122
of the frame, the angle of opening sub-frame 121 becomes
wider than the opening angle of upper frame 110b. |
Therefore, the upper head of read/write head 101 is
avoided higher than upper frame 110b. Next, recording
medium cartridge 300 is inserted into cartridge holder
120. Because the upper head of read/write head 101 is
being avoided higher than cartridge holder 120 at this
time, it does not have to make contact with recording
medium cartridge 300 being inserted.

After recording medium cartridge 300 has been
ingerted into cartridge holder 120, upper frame 110b gets
engaged with lower frame 110a, thereupon closing the
frame. Recording medium 301 is positioned by spindle
shaft 155a and sucked and retained by chucking magnet
154. At the same time, the upper head of read/write head
101 is energized by sub-frame 121, engaged with the top
surface of recording medium 301, thereby completing load
state.

According to this embodiment, upper frame 110 is
opened in order to retain recording medium 301. Because
its positioning in relation to recording medium drive
actuator 140 is performed by closing upper frame 110b,

the thickness to avoid spindle shaft 155a is no longer



Fig. 49 shows a perspective view of the outskirts of the eject coil spring
of , the .frame side wall part according to enbodi nent 16 of this invention,;
Fig. 50 shows a perspective view of the shaft barb stopper piece which
controls the novenent of the eject <coil spring of the frane side wall part

according to enbodinment 16 of this invention; Fig. 51 shows a
perspective view of the head unload mechanismunder the unload state
according to enbodinent 16 of this inveA¥ion; Fig. 52 shows a

perspective view of the head unl ocad mechani smunder the |oad state '
accor di ng t o xamydiathrvers whsm tihies qanatuction of spdindles ghafdnslSPdart
of a cross sectional side view of a rotating force receiver and the
outskirt of iis thedateqs cheirsliahed art of Beaganserhttite®, even Fig. 54

shows a perspective view of the nmechani sm of
when the construction of rotor 150a and spindle shaft

155a is as simple as the related art, FDD unit 100b can
be made thinner. Moreever, by providing sub-frame 121
that-engages with upper frame 110b, the upper head of
read/write head 101 can be protected under an unload
state.

Embodiment 8.

This embodiment gives a modified example of
Embodiment 7.

Fig. 17, Fig. 18, and Fig. 19 show the construction
of FDD unit 100b in accordance with Embodiment-8. Fig.
17 and Fig. 18 show the unload state, and Fig. 19 shows
load state. Fig. 17 is an illustration of read/write
head 101 positioning on the end of inner circumference of
recording medium 301, and Fig. 18 shows that read/write
head 101 is positioned on the end of outer circumference
of recording medium 301.

In the figure, a modified example of FDD unit 100Db,
cartridge holder 120b, and rotation pivot 122b of
cartridge holder 120b are shown. The difference from the
previous Embodiment 7 is that the rotation pivot 122b of
the upper frame 110b is provided on the inside of the

rotation pivot 123b of the sub-frame 121b.



set{ing position of the recording nediumcartridge under the unload state
of . t he :storage according to enbodi nent 18 of this invention,; Fig. 55
shows a perspective view of the mechanismof setting the position of the
recording nmediumcartridge wunder the |oad state of the storage according
to 27 enbodinent 18 of this

I nventi on; Fig. 56 shows a perspective view of the nmechani sm of
setting the position of the recording me#lfum cartridge under the |oad

state of the stor%%F according to, enbodi nent. 18 of this invention;
xt, operatlion is explained with reference to

figures.

It is the same as Embodiment 7 in that FDD unit 100b
must be made a unit in order to insert recording medium
cartridge 300. Next, as FDD unit 100a has been made a
unit, upper'frame 110b is rotated with rotation pivot 122
as the center sO as to open the upper frame slantly
against lower frame 110a of FDD unit 100a. Cartridge
holder 120b opens in linkage. Because rotation pivot
122b of cartridge holder 120b is inside of rotation pivot
123b at this time, the angle of opening cartridge holder
120b becomes wider than the opening angle of sub-frame
121b. Therefore, the upper head of read/write head 101
is avoided outside of cartridge holder 120b. Next,
recording medium cartridge 300 is inserted into cartridge
holder 120. Because the upper head of read/write head
101 is avoided outside of cartridge holder 120b at this
time, it does not have to make contact with recording
medium cartridge 300 being'inserted.

After recording medium cartridge 300 is inserted
into cartridge holder 120b, upper frame 110b gets engaged
with lower frame 110a, thereupon closing the frame.
Recording medium 301 is positioned by spindle shaft 155a
and sucked and retained by chucking magnet 154. At the

same time, the upper head of read/write head 101 is



Fig. 57 shows a perspective view of the structure of the mechani sm of
setting'the position of the recording nediumcartridge according to

enbodi ment 19 of this invention; Fig. 58 shows a part of cross
sectional view under the condition that the recordi ng nmedi um cartridge
according to enbodinent 20 of this invention is inserted to the storage;
Fig. 59 shows a perspective view of the upper cover according to

enbodi ment 20 of this invention; Ft3. 60 shows a plan view of the
recordi ng nmedi um cartrld%e accordlng to_enbodi nent 21 of this invention;
Fig. 61 shows"&rgigedytew SWthérP@@oF&PHg pedi & ﬁgagﬁﬂtWFBSet§608P@|ng to
enbodi nent 21 of this inventign; Ws a cross sectional plan
view of the SHPEEBFEI RE FEGPERLES: Meddys égéorépﬁgtpé éRBEdriaRe hasof

been complete.

According to this Embodiment, the effect not only
the same as the Embodiment 7 can be achieved but also the
number of parts can be reduced.

Embodiment 9.

An example regarding the invention of the recording
medium drive actuator will be explained.

Fig. 20A is a top view showing the part of the
recording medium drive actuator. Fig. 20B shows the
construction of the stator core before being bent. Fig.
21 shows a slanted view of the conétruction of the stator
which is a part of the recording medium drive actuator.

In the figures, recording medium drive actuator
140, and stator core 144 are secured with stator core
supporting pin 1441. The construction of stator 141 has
so far been structured with the teeth and coil. But in
this embodiment, stator 141 is divided into multiple
stator elements 145. Coil 146 is wound around coil
bobbin 147. Stator element 145 is made up of coil bobbin
147, center core 148 which is the core of coil bobbin
147. When mounting coil bobbin 147 on center core 148,
it is mounted by welding, or secured with caulk. This

embodiment shows an example of the recording medium drive



this invention; Fig. 63 shows a side cross sectional view seen from
A-A direction of Fig. 62 according to enbodinent 21 of this invention;
28 Fig. 64 shows a part of plan view of the FDD according to
enbodi mrent 21 of this invention; Fig. 65 shows a side cross sectiona
view seen from B-B direction of Fig. 64 according to enbodi mrent 21 of
this invention and a view of the recording medi um cartridge and the

t

swi tching storage under the condition tA the recordi ng medi um cartridge
is mounted in the ,
actuator driven by three phases. One block is made up of

three stator elements 145 of phases U, V, and W. The
midpoint of each block of stator core 144, or the
vicinity of the supporting point by stator core
supporting pin 1441 is dented to make bending possible.
As stator corxe 144 is bent in the direction of arrow K
from the state shown in Fig. 20B, stator core 144 in the
shape shown.in Fig. 20A can be easily produced. Although
not shown in the figure, the winding of each stator
element 145, from the opposite direction from the
direction of inserting coil bobbin 147 into center core
148, coil bobbin 147 in inserted into the handle (not
shown) of the winding machine so as to enable to perform
winding concurrently with the construction of recording
medium drive actuator 140. Two or more handles are
aligned on the winding machine. By taking wider space
between the coil bobbins 147 inserted into the handles,
winding can be performed simultaneously and at high speed
for each coil bobbin 147. As a winding method, the
ﬁniform phases of U, V, and W can be performed'at the
same time, or they can be sequentially performed in order
of U, V, and W.

Due to the above construction, recording medium
drive actuator 140 can be made thinner as a whole. In

addition, by winding coils on the coil bobbins, and by



st or age; Fig. 66 shows a part of cross sectional plan view of the
recordi'ng medi um cartridge according to enbodiment 21 of this i nvention;
Fig. 67 shows a part of cross sectional side view of the recording nmedium
cartridge according to embodinent 21 of this invention; Fig. 68
shows a plan view of the recording medium cartridge and the FDD under the
condition that the recording mediumcartridge according to enbodi nent 22
of this invention is nmounted in the stobage; Fig. 69 shows a side
view of Fig. 68 according to enbodinent 22 of this invention and a part of
cross secti GRHntding these il fhahhidsC ofi rtdt iaemtier Kiaye ,68&inding Fi g.
70 shows a cross sectional plan view of the recording nediumcartridge and
t he FDD undercf moilemhfiadmas ideaiahe Momaliany nEdiahes detvwetge eansgor di ng

stator of recording mediﬁm drive actuator 140 can be made
shorter than the distance incapable of automatic winding
.when automatic winding machine is used for winding coils
directly on the teeth. Therefore,_compact and high
output recording medium drive actuator 140 is realized.
Embodiment 10.

This embodiment shows another example of the
construction of stator élement 145 of recording medium
drive actuator 140 set forth in Embodiment 9.

Fig. 22 and Fig. 23 show another example of Fig. 21.
In the previous embodiment 9, the cross section of coil
bobbin 147 is presented as a square cylinder. However,
coil bobbin i47b illustrated in Fig. 22 is provided with
a”élit which is connected in horizontal direction from
one end to the other of the square cylinder type of coil
bobbiﬁ; In this case, center core 148b is shaped so that
it gets engaged with coil bobbin 147b. Coil bobbin 147b
shaped in this way is advantageous because it can be
manufactured easily from the magnetic material sheet
using the sheet metal press.

It is also possible to use cylindrical coil bobbin
147c as shown in Fig. 23. Similarly to the case of Fig.

22, center core 148c is formed so that it gets engaged



to enbodi nent 23 of this invention is nounted on the

29 stotage; Fig. 71 shows a part of cross sectional side view seen
fromD-D direction of Fig. 70 according to enbodinent 23 of this
i nvention; Fig. 72 shows a cross sectional plan view of the

recordi ng medium cartridge and the FDD under the condition that the
recordi ng nmediumcartridge according to enbodinent 24 of this invention is
nount ed on the storage; Fig. 73 s2ows a part of cross sectional side

view with coil bobbin 147c¢. Cylindrical coil bobbin 147c is

advantageous in obtaining stator element 145c of stable
quality because it is easy to keep wire tensioﬁ uniform
in winding coil in this way.
Embodiment 11.

This embodiment explains another example regarding
the construction of the recording medium drive actuator.

Fig. 24 is a cross sectional view of FDD unit 100.
The construction of the recording medium drive actuator
of this example is instead of spindle shaft 48, which
works as positioning means and supporting shaft in the
related art of Fig. 81, a éylindrical bearing 170 is
provided as the supporting shaft. Spindle part 155 is
placed on the inner circumference to freely rotate. A
hole is provided in the center of this spindle part 155.
Centering ball 158 which is the positioning means and
ball preload spring 159 are mounted on the hole. 1In this
example, the spindle part 155 is connected with rotor
yoke 152 by means of a, for instance, caulk, and so on.

According to this embodiment, because a hole is
provided in the center of spindle parﬁ 155, centering
ball 158 which is the positioning means and ball preload
spring 159 shown, for instance, in Embodiment 1 can be
placed in the center.

Embodiment 12.



seen fromE-E direction of Fig. 72 according to enbodinent 24 of this

i nvention; Fig. 74 shows a plan view under the condition that a
shutter of the recording nediumcartridge according to enbodi nent 25 of
this invention is opened; Fig. 75 shows a side face cross sectiona
view seen fromF-F direction of Fig. 74 according to enbodi ment 25 of
this invention; Fig. 76 shows a side face cross sectional view seen
fromF-F direction of Fig. 74 in the recéfding medium cartridge according
to enmbodi nent 26 gﬁrthis i nvention; Fig. 77 shows a plan view under

the condition that PishEmbaetimentoshaws aaadidith ¢xamlemconcesndgyw ddwr di ng

to enbodi ment 27 of this invention is opened; . Fig. 78 shows a plan
cross sectiofanskragtdon pf the recording medium drive actuator.

Fig. 25 is a cross sectional view of FDD unit 100.

In the figure, an another example of rotor 150c,
another example of rotor yoke 152c, and another example
.of spindle part 155c are shown. The difference from
Embodiment 11 is in that rotor yoke 152c is combined with
the part material (material 155a in Fig. 24) for securing
it on the rotating side 170a of the bearing part (bearing
170), placing spindle part 155c¢ inside combined rotor
yoke 152c¢.

According to this embodiment, because rotor yoke
152c is placed so as to freely rotate against the
bearing, rotor yoke 152c can be rotated without setting
spindle part 155c inside rotor yoke 152¢, thus enabling a
unit testing to be performed only for this rotor yoke
152c. |
Embodiment 13.

This embodiment shows an example of the head drive
actuator of this invention.

Fig. 26 is a slanted view showing part of step motor
106 which is a main part of head drive actuator 105.

Fig. 27 shows a top view omitting a shield cover shown in
Fig. 26, and shows the construction of the rotor and

stator. In addition, Fig. 28 is a cross sectional view



30 recording nediumcartridge and the FDD under the condition that the
recordi:ng medium cartridge according to enbodinment 27 of this invention is

nounted in the storage; Fig. 79 shows a part of cross sectional side
view seen fromGGdirection of Fig. 78 according to enbodi nent 27 of
this invention; Fig. 80 is a slanted cross sectional view show ng
part of the conventional FDD; Fig. 81 is a cross sectional view
showi ng the conventional FDD, Fi g5482 gives a top view of the

conventi onal )
seen from A-A point shown in Fig. 27 to the direction of

arrow. Fig. 29 is a cross sectional view seen from B-B
point in Fig. 27 to the direction of arrow. Fig. 30 is a
cross sectional view seen from C-C point shown in Fig. 27
to the direction of arrow. Fig. 31 is a cross sectional
view seen from D-D point shown in Fig. 27 to the
direction of arrow.

In the figure, stator 161 is made up of coil 162, a
first stator yoke 163, and a second stator yoke 164. As
shown in Fig. 28 through Fig. 31, three teeth are
provided to the opposite side of rotor 165, which is
discussed later. The position of these teeth differs
from phase angle of 90b;, namely 11.25p in machine angle.
Furthermore, coil U and coil U bar of coil 162 shown in
Fig. 27 are formed with coils having the phase angle
different in 180p. Similarly, coil V and coil V bar are
formed with coils having the phase angle different in
180Db. Also, rotor-165 is magnetized at different poles
on one end and the other in the horizontal directionm.
Namely, rotor magnet 166 is bipolared as a whole and four
rotor yokes 167 having eight radial convexities on one
end and the other of this rotor magnet make up the rotor.
Four rotor yokes 167 are all the same form. But rotor
yoke 167 on the side shown in Fig. 28 and Fig. 29 and

rotor yoke 167 on the side shown in Fig. 30 and Fig. 31



recordi ng medi um cartridge; Fig. 83 is a slanted cross sectional view
showi ng * part of the conventional head drive actuator; and, ' Fig. 84
shows the construction of the conventional |1C nenory card and personal
conputer. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Enbodi nent 1.

Herei nafter, - an enbodi ment of this invention is explained with reference
to figures. Fig. 1 shows the whole configuration of an FDD in
accordance with Embodi nent 1, a recordi ng5nmedium cartridge to be inserted

into the FDD, and a slot with which to install the FDD to, for instance, a
portabl e are structured so as to differ by 180p in phase angle,

namely 22. 5p in terms of machine angle. Based on the
above construction, the drive method is unipolar method,
and a step motor that drives at step angle 11.25p at the
time of driving one phase excitation can be achieved.

According to this embodiment, because coil 162 is
placed on both sides of rotor 165, the turns of the coil
can be increased. This is advantageous in outputting
torque required to perform carriage drive and in making
the head drive actuator itself thinner than 5. 0 mm, the
PCMCTIA standard type;z. Furthermore, rotor magnet 166
used for this embodiment is bipolared, and a magnet like
this can be produced at relatively low cost, thereby
enabling the entire . cost of head drive actuator to be
lowered.

Embodiment 14.

This embodiment shows another example of the head
drive actuator déscribed in Embodiment 13. Fig. 32 shows
a top view of step motor 106b of this embodiment with
shield cover 169 removed, and indicates the construction
of the rotor and the stator. Furthermore, Fig. 33 is a
cross sectional view seen from E-E point shown in Fig. 32
to the direction of arrow. Fig. 34 is a cross sectional
view seen from F-F point shown in Fig. 32 to the

direction of arrow. Fig. 35 is a cross sectional view



31 information termnal, and so on. Fig. 2 is a cross sectional view
showi ng part of the FDD. Fig. 3 shows the inside configuration of a head
drive actuator to be nounted on the FDD. Figs. 4A and 4B show t he
top view and side view of a recording nediumcartridge to be inserted into
the FDD. Fig. 5 is the top view showing a recording mediumdrive actuator
that drives a recording nediuminside the FDD. Fig. 6 is a cross sectional
vi ew showi ng one side of the FDDin a | 38d status with a recordi ng medi um
cartridge being ipnserted,in fhe EDD. . .In the fiqures, an FDD unit

100, a read/ WY %’Hg’l%l?mam—ca?l?‘?%eniosél,garﬁa at‘?\etgbe QPR 25 hown.
A head drive actuator, 105 deferm nes the noving position of  read/wite

head 101, ancFlfgo"ﬁ'adeFJu%' ot© al%t%pcnﬁcirﬁ%rs%_q)t‘ez;ona view seen from H-H

point shown in Fig. 32 to the direction of arrow.

In the figure, stator 161b is made up of coil 162,
and a first stator yoke 163b, and a second stator yoke
164b. First stator yoke 163b and second stator yoke 164b
are provided with two teeth on the surface opposite to
rotor 165b which is explained later as shown in Fig. 33
through Fig. 36. The position of teeth of stator yoke
163b in Fig. 33 and that of stator yoke 163b in Fig. 35
are éymmetrically arranged. Similarly, the teeth of
stator yoke 164b of Fig. 34 and those of stator yoke 164b
in Fig. 36 are arranged symmetrically. Therefore, first
stator yoke 163b differs from secopd stator yoke 164b by
180b in phase angle and 45p in machine angle. Stator
yoke 163b in Fig. 33 differs from stator yoke 164b in
Fig. 34 by 90pb in phase angle and by 22. 5p in machine
angle because they are arranged to be symmetrical when
they are reversed. Unlike rotor 165 of Embodiment 13,
rotor 165b is radially magnetized at 8 polers toward the
directioﬁ of circumference. Among coils 162 shown in
Fig. 32, coil U and coil V are not shown in the figure,
but coil U bar and coil V bar having a phase angle
different by iaop from each other can be formed by

running reverse current to them. Based on the



a |l ead screw 107, a needle 108, and a guide rod 109. Needle 108 is engaged
with lead screw 107. A franme 110, a slot guide 111, a cover shield 113,
and a circuit board 114 are al so shown. A recordi ng nediumdrive
actuator 140 is nade up of a stator 141, a teeth 142, a coil 143, and a
rotor 150. Rotor 150 is made up of a rotor nmagnet 151, a rotor yoke 152,

. a chucking magnet 154 which is a driving force transfer neans, and a
spindl e part 155, a recording nedium po%{tioning neans. In the center of

spi ndl e part 2 1 [
DL Pl consprucbiansseplgined above, the arivdnebia TS N0 bl

Embodiment 14 is a bipolar method and a step motor driven
at 22. 5p in step angle at the time of driving with one
phase excitation can be achieved.

According to this embodiment, because coils 162 are
arranged on both sides of rotor 165b similarly to
Embodiment 13, the turns of the coil can be increased.

It is therefore advantageous in that the torque required
to perform carriage drive is outputted and the head drive
actuator itself can be made thinner. Moreover, because
the step motor of this embodiment applies a general
bipolar method as ité drive method, a drive circuit on
the market can be employed. i

Embodiment 15.

This embodiment shows one example of the recording
medium cartridge of this invention.

FiQ. 37A and Fig. 37B show the state in which a
shutter is being closed. Fig. 37A gives its top view and
Fig. 37B is the side view. Fig. 38A and Fig. 38B show
the opening state of the shutter. Fig. 38A is the top
view, énd Fig. 38B is the side view.

In the figures, an openér band 306, an opener latch
307, guide rollers 308 and 309 are shown. Although not
shown in the figures, this construction is possible to

apply tension to at least one point of opener band 306.



which is pressure nmeans are arranged. Bearing 170, the bearing part, is
secured by frane 110 on its secured side cartridge, and its rotating side
is supported by rotor yoke 152. Accordingly, spindle part 155 is supported
so as to freely rotate. Spindle part 155 is connected with rotor yoke
152, for exanple, by neans of a caulk. Further, an insertion and ejection
port 180 of recording nediumcartridge 300, an interface connector 181
conplying with standard type-2 of the PCREIA and reversed-insertion
reventive grooves 182 and 183 are shown. |, A slot_ 200 is, genera
gt andard typ&BEIRT tjkP?é"gé\ﬁﬁ AS GRRmarted prkh RRPIRET 34 (9t ootsh
portable inforpatiopn termnal, and so on. An eject buttqon 222 of FDD unit
100, an ej ectS4R @D 2onnECted fithy PRENGT JRFCh AT A dHdHF - 2PB are

shown. A recording, mediumcartridge 300, a recording nedium .
shown in Fig. 38A, when recording medium cartridge 300 is

inserted into the direction of X, opener latch 307 is
moved toward the direction of -X by the lever provided to
the storage device. As this opener latch 307 and shutter
304 connected with each other by opener band 306 are
pulled in the -Y direction, window 305 is released,
thereupon exposing recording medium 301. At this time,
no part material for cartridge case 302 nor part material
for shutter 304 exist in area S. In order to pull out
recérding medium cartridge 300 in the opposité direction,
opener latch 307 is moved in the X direction by the lever
of the storage device, and shutter 304 is moved in the Y
direction by the connected opener band 306, and window
305 closes.

According to this embodiment, shutter 304 can be
opened or closéd by opener band 306. When shutter 304 is
in the opened state or closed state, by keeping this
state with opener latch 307, malfunction of shutter

~opening and closing éan be prevented. In addition, when
shutter 304 is in the opened state, area S is exposed
entirely, thus making it possible to reduce the avoidance
operation of the read/write head of the FDD using this

recording medium cartridge. It is therefore advantageous



301, a cartridge case 302, a hub 303, a shutter 304, a w ndow 305, an
opener tand 306, an opener |atch 307, and guide rollers 308 and 309 are
shown. Al though not included in the figure, tension is applied to at |east
part of opener band 306 to prevent slack in opener band 306. For instance,
opener band 306 is structured as to be pressed toward the outer

circunference of cartridge 33 case
302. Also, both ends of opener band 306 aPe fixed to shutter 304. Opener
band 306 is bonded with qQpener 1latch 307 in |ts hal f way In Fig. 6, a

sensor pad 398! 9ehFIngAinneEr FPPs andm ko &t ﬁé’factegaszaﬁ‘%ta%hed to hub

indicated above can be achieved by means of relatively
simple cdnstruction so far set forth.

The FDD of this invention is a device which is
compatible with a card type storage that can be inserted
into and removed from an information processing device.
The recording medium or recording medium cartridge are to
be replaced. The FDD of the present invention is
charaqperized by the recording medium drive actuator to
rotate the recoraing medium, the head to read or write
data on the recording medium, the carriage on which to
mount the heads, the head drive actuator to determine the
moving position of thé heads, the mechanism to insert or
remove the recording med;um from the storage, the circuit
to control the read/wfite operation and the recording
medium drive actuator, and so on, and the connector that
connects or disconnects the storage. _ ’

Anothér prime characteristics is that the thickness
and the width of the device are less than 5 mm and 54. 1
mm, respectively.

Moreover, the recording medium is characterized in
that it is contained in the cartridge of less than 1.8"
in diameter, less than 2 mm in thickness, and less than
54 mm in width.

In addition, the recording medium or recording



303 are shown as well. Here, it can be seen that the structure of
step nbtor 106 of head drive actuator 105 of Fig. 3 is nmade thinner than
t he conventional structure shown in Fig. 83, by placing the coils on both
sides of the rotor. The structure of recording medi umdrive actuator
140 of Fig. 5is a so-called inner rotor type for which rotor 150 is

pl aced inside stator 141 as opposed to the conventional outer rotor type
illustrated in Fig. 81. Further, as is‘gkplained | ater, at least nmultiple
bl ocks, one bl.ock being,the polarity having_th upber _of cQils

equi val ent tﬂeﬁﬁgmnﬁﬁﬁEgléﬁepﬁﬁs QagﬁddPFngéﬁﬁgﬁat,YaFﬁseﬁFFHﬁgga for
stator 141. The turns . per, cojl is reauced .and the_thinning of recording
medi um dri veT§EPYAREr T1E460 FbeaFF@ﬁp 246 iPRi EOsERGcFRPe. An

operation explanation is given for_ a transitiagnal
With respect to the center of the rotor of the

. recording medium drive actuator, it has a function of
centering the recording medium and determining the
rotation center. It is supported by springé, and so on,
and preloaded, and has one or more balls which can be
floated or sunk or rotated. The rotor has a chucking
magnet to suck the hub supporting the recording medium,
and the hub is provided with taper surface on its outer
circumference. The rotor has the hole or dent to be
connected to the ball in the center.

With respect to the vicinity of the rotor center of
the recording medium drive actuator, it is provided with
three or more balls of needies having the function of
centering the recording medium and determining the
rotation center. There is also a retainer which retains
and engages rotating balls or needles freely. The center
of the rotor is providéd with a chucking magnet to suck
the hub connected with the recording medium.

With respect to the rotor of the recording medium
drive actuator, it has a spring material with a
pfojection or a hole having the function of centering the
recording medium or aetermining the rotation centexr, and

the space for the displacement of spring materials and so



state fromwhich FDD unit 100 is not possible to read or wite on
recordi-nig medium 301, the so-called unload state into the load state in
which read and wite is nade possible. For FDD unit 100 of this
enbodi nent, a cover shield 34 113 is
secured to frame 110 which is conbined with interface connector 181.
Recording mediumcartridge 300 is inserted frominsertion and ejection
port 180. That is, when this recording ®ddiumcartridge 300 is inserted
into FDD unit 100, recording nmediumcartridge 300 is inserted as being
hel d at the W {forfhaeregrrdiw@meediien has the hole or projection

which engages with the above mentioned projection or
lhole.

Part of the carriagé can be rotated. At the end of
the carriage, the head is held by means of the arm, which
rotates in line with the insertion or removal of the
recording medium or recording medium cartridge. The
head, therefore,.touches or leaves from the recording
medium. That is, the head touches the recording medium
when the recording medium or recording medium cartridge
is inserted, and the head leaves from the recording
medium when the recording medium or recording medium
cartridge is removed.

In.addition, it is characterized in that the
recording medium or recording medium cartridge is
ingerted or removed from the recording medium cartridge
holder which opens or closes slantly against the cabinet
of the étorage device.

Moreover, it is characterized in that it is provided
with the recording medium cartridge holder which contains
the recording medium cartridge to be inserted slantly and
works as a protective cover of the storage, and the sub
cover which covers the fecording medium cartridge holder
from the top surface.

Furthermore, the recording medium cartridge holder



insertion direction frominsertion and ejection port 180. As recording
medi um-Cartridge 300 is inserted, the end of this recordi ng nedium
cartridge 300 touches <centering ball 158 which is retractably |located in
the center of spindle part 155. Then, recording nmedium cartridge 300
pushes down centering ball 158 pressed in the direction of recording
medi um cartridge 300 by ball preload spring 159, thereby enabling
recordi ng medium cartridge 300 to get f@Rther inserted. Wen centering
bal | 158 passes_over shutter 304, and before the end of recording nmedi um
cartridge 30GFeddiReSHheian have thejehdndepandeniotrafiation indstetis ed on
the side wall of insertion and ejection port 180 and opener |atch 307 get
engaged wi t h e &% kanade mdikusoBihamih B isviswedd 03 han whi ch
read/wite head 101 makes an access to exposed recording medi um 301. The
operation of thecst@tipnaldinadiow tof dde 3BTanding sadivm icamxpldgeed

holder. The rotational pivot of the sub cover is inside

the rotational pivot of the recording medium cartridge -

holder, and it rotates in line with the rotation of the

recording medium cartridge holder. When the recording

medium is inserted, a space is created between the sub

cover and the recording medium cartridge holder so that

the avoidance of the head is made possible.

It is also characterized in that the rotation radius

of the sub cover is larger than the rotation radius of

the medium holder, as the rotation pivot of the sub c¢over

is outside of the rotation pivot of the recording medium

cartridge holder. The sub cover rotates in line with the

rotation of the medium holder. When the recording medium

is inserted, a space is created between the recording

medium cartridge holder and the sub cover so that the

avoidance of the head can be made possible.

In addition, part of the carriage on which to mount

the read/write head can be rotated. The arm is provided

according to the rotation of the recording medium

cartridge holder, and the head is provided at the end of

the arm by means of spring materials and so on.

In addition, the recording medium drive actuator of



in detail. The exposed states of recording nmedium 301 are shown in Fig. 4A
and Fig: 4B. As shown in Fig. 4A 35
as recording nmediumcartridge 300 is getting inserted in the direction X
opener latch 307 noves in the direction of -X by the opener |ever (not
shown) installed inside the wall of insertion and ejection port 180 of FDD
unit 100. As shutter 304 engaged with opener |atch 307 by opener band 306
is pulled to the direction of -Y, window3305 is opened and recording
medi um 301 is _exposed. At this tinme, any parts or any nmaterials for
cartridge ca$@is3drventiemtise chagactenigedesiinstthat dited sseseonisiedh t he

with_the stator, drive coil wound around the teeth of the
stator, and the rotor, where, the coil is wound by
bobbins of magnetic material and fixedly inserted to the
stator.

It is also characterized in that the stator is
provided with one block or more, one block being made up
of the teeth the number of which is equivalent to the
number of drive phases. The coil is wound by bobbins of
magnetic material and fixedly inserted to the stator.

The bobbins are characterized in that they are
shaped in the abbreviated fofm of Japanese katakana ko,

i or ro, or abbreviated circular.

‘'The bearing of the recording medium drive actuator
is characterized in that it is placed on the outer
circumference of the rotor connected with the rotor yoke
supporting the rotor magnet, and an avoidance space is
created at the rotor center for the centering balls.

The bearing of the recording medium drive actuator
is characterized in that it is made up of the cylinder
with a built-in part of the rotor yoke supporting the
rotor magnet, and the balls or the ball bearing.

The head drive actuator of this invention is made up
of the rotor of abbreviated cylinder magnet supported for

free rotation or the rotor consisted of the magnet and



figure. The unl oad operation of read/wite head 101 is saved, thereby
maki ng- t he thickness necessary for FDD wunit 100. The thickness of the FDD
unit 100 can be total thickness of read/wite head 101, carriage 102, head
arm 104, and recording nmedium 301. Nanely, with respect to the
conventional recording nmediumcartridge, read/ wite head 101 had to avoid
the anount for junping over the cartrid e case or shutter. In this

enbodi nent, however, the avoidance amoufit is required onIy for junping
over recordlﬁg g When th| recordin |un1car r|d e 300
is further efPERT XP hetaﬁsFF?GHrWHQ PEPBF@F%Q dFemtaddt Age 300
has been conEFetely |nse5}ed q g@& %3 f hub 303 cones close to
centering ba = & eteﬁF@Flﬁﬁ ERREt188 §Ofs TRESKe@SubPSy bal | prel oad

sprin 159. Recordin di um 301 i,s cent, red and positioned
P 9 symmetry %hﬁ%t, aﬁ% érlve c01 to peﬁ%orm a step drive

by a certain angle.

The head drive actuator of this invention is
characterized in that it has the lead screw having spiral
grooves that connect and slide against the cylindrical
needles set on the carriage on which to mount the head,
and the rotor connected with the lead screw, and the
pivot bearing that.accepts the end of the lead screw at
the end of the lead screw, and the spring that provides
éreload from the other end of the lead screw. By
performing a step rotation by a certaim angle, the drive
position of the carriage is determined.

The head drive actuator of this invention is
characterized in that it has the thickness of less than 5
mm.

It is also characterized in that it has the rotor
magnet magnetized in the direction of rotation shaft of
.the rotor, and the rotor yoke, and the stator yoke that
opposes these rotor yokes from a certain gap.

. The rotor magnet is also characterized in that it is
magnetized in the radial direction of the rotation shaft.

The stator and rotor are characterized in that they

are constructed by paired parts or more.



36. when ball preload spring 159 is engaged with hole 313. Because the hub
303 is made of magnetic material, the hub 303 is sucked and retained
(chucked) by chucki ng magnet 154 which is a recording nediumdrive force
transfer neans. Accordingly, the |load state is conpl et ed. In this
way, FDD unit 100 thinner than the conventional type is achieved by
configuring head drive actuator 105, recording nmediumdrive actuator 140,
and recording nediumcartridge 300 as BXpl ai ned above. Therefore, FDD

unit 100 less thapn 5.0 . the thickness whi ch insertion into slot 200
is permitted for I erecgghing medium cartrg%ge of tﬂls invention is

characterized in that it has the case and the shutter,
and the shutter is set to open and close in the direction
perpendicular to the insertion of the cartridge into the
storage, and the latch for opening and closing the
shutter is provided on the side of the cartridge, and the
latch and the shutter are connected with a band.

The recording medium cartridge is characterized in
that the insertion direction side, or part of materials
of the outer circumference of.the shutter for opening or
closihg the window through which the read/write head
makes an access and the cartridge case into the storage,
are removed.

- Embodiment 16.

Hereinafter, an embodiment of the present invention
will be described with reference to the attached figures.
Fig. 39 shows a perspective view of an external sight of
the FDD unit 100. Fig. 40 shows a perspective view of
the structure of the internmal of the FDD unit 100 in
which the upper cover 113a is removed. Fig. 41 shows a
perspective view of the FDD unit 100 in which the upper
cover iO3a is removed and the recording medium cartridge
300 is mounted. Fig. 42 shows a part of the cross
sectional side view of the FDD unit 100.

In the figure, a frame 110 supports the whole of the



standard type-2 of the PCMCI A can be obtained. To obtain FDD unit 100 of
thickness 5.0 nmor less, it is desirable that the thickness of recording
medi um drive actuator 140 be nade |ess than about 2.5 mm and the thickness
of recording nediumcartridge | ess than about 2.0 mm Further, to nake
the width of FDD unit 100 less than 54. O nmm it is desirable that the

w dth of recording nmedium cartridge 300 be made | ess than 48.0 mm and t he
di aneter of recording nedium 301 be | es®%han 1.8 inch. Enbodinent 2.

I n enbodi ment_1 an_exaaﬁle of chucking nagnet 154 fi| edl¥ segured to
spindl e part HBB WRighLGR: | Antkhe fEaBedifiBnt2 SRATEXAAGPeTBESLKERRI ng

magnet 154 that is freely nopvable within the predeterm ned distance is
face 1108 is a face to mount the recording medium

cartridge 300 horizontally. Side wall parts 1lla and
111b extend in the longish direction of the unit and are
mounted in the vertical direction to the cartridge
receiving face 110s. The frame 110 is opened forwardly
and a taper face 110c is provided so that the recording
medium cartridge 300 is inserted easily. An insertion
and ejection port 180 of the cartridge protects the
internal of the frame 110 and the FDD unit 100. The
insertion and ejection port 180_is composed of Ehe upper
cover 113a mounted on the top face of the FDD unit 100.
The center of the cartridge receiving face 110s has a
circular center hole 1;0d. On the other side of the
insertion and ejection port 180 from-the center hole
110d, a rectangular head access portion 110e which
extends in the longish direction is provided. The frame
110 is sandwitched between the upper cover 113a and the
lower cover 113b. The external shaée of the FDD unit 100
covered by both of the covers 113a and 113b is in
accordance with type 2 of PCMCIA. Under the frame 110,
the recording medium drive actuator 140 for rotating and
driving the recording medium 301 in the recording medium
cartridge 300 is located. The recording medium drive

actuator 140 is composed of a dishing shape of rotor 150,



37 . indicat ed. Fig. 7 is a side cross sectional view show ng the
chucki ng construction of recording nmediumcartridge 300 and spindle part
155 of Enbodi nent 2. In the figure, a nagnet hol der 153 connects
chucking magnet 154 with spindle part 155. Magnet holder 153 is installed
on spindle part 155 in such a way that it can nove freely in the radial -
direction up to a predeterm ned nnvenen% di st ance. According to this
enbodi nment , because chucking magnet 154 foves to a right position to-be

chucked by ol 153,. a phenonen whi ch chucklng
magnet 154 sUucks anaC %gqrh{h) %‘g SRR hil Eﬁgkﬂ’g? LW et es
the centeri ngiﬁ)ft}{ee toz{g}jd:_peq

fixed in the recording medium 301 the
centering ball 158 which is the center of rotation of the
rotor 156 and so on. The centering ball 158 and the
chucking magnet 154 are facing to the upper side of the
cartridge receiving face 110s through the center hole
110d of the frame 110.

Fig. 43 shows an enlargement of the outskirts of the
head access portion 110e of the frame 110 and a
perspective view seén from the top face of the FDD unit
100. Fig. 44 shows a side cross sectional view of unload
state in which the read and write procedure cannot be
performed and the head 101 is unloaded. Fig. 45 shows a
side cross séctional view of the load state in which
read/write procedure is possible. Fig. 46 shows a
perspective view qf a head unload mechanism. Fig. 46
shows a perspective view seen from the top face of the
FDD unit 100. Fig: 47 shows a perspective view of the
FDD unit 100 wherein the frame 110, head frames 104a and
104b in Fig. 46 are removed and only the head unload
mechanism is left.

In the figure, at the head access portion 11l0e, a
read/write head 101 is located to read and write the
information for the recording medium 301. An upper head

10la is situated on the side of the cartridge receiving



medi um 301 can be avoided, resulting in nore accurate centering. Moreover,
al ways .correct centering operation allows chucking magnet 154 to have

| arger sucking force than the construction of enbodi nent 1, which further

enabl es - recordi ng medi um 301 to be held nore firmy. Furthernore,

energi zation of centering ball 158 by ball preload spring 159 is reduced,

rendering the insertion of recording nmediumcartridge 300 easier.

Enbodi nent 3. In this enmbodi nent, &Bher exanples of chucking

mechani sm for_the recordi ng medi umdrive actuator, are .
38 face 110s and 'a lower head 101b is situated on the side

of the bottom. Further, both of the heads 10la and 101b
are positioned respectively against each of the ends of
the upper arm 104a and the lower arm 104b extending in
the longish direction. The other ends of the arms 104a
and 104b are situated on the carriage 102. With the
carriage 102, both of the arms 104a and 104b move back
and forth by the head drive actuator (not shown in the
figure). The end of the upper arm 104a is fixed on the
carriage 102 and the lower arm 104b has a rotation
support at the carriage 102. By using the lower arm
spring 400 composed of flexible plate material whose end
is fixed at the carriage 102, the lower arm 104b is
always given a tension in the direction of being shut
with the upper arm 104a. The carriage 102 has a peaking
shape of arm stopper 102a, which regulates the rotation
angle of the lower arm 104b toward the side of the upper
arm 104a. The lower arm 104b is restricted.to rotate
within a range of a defined angle. A head lifter 402 is
composed of a lifter 402a, an unload lever 402b, a
rotating force receiver 402¢c, and a tension receiver
402d. In order to make the lower head 10lb enter to the
load state of the unload state, the lifter part 402a
rotates when the unload lever 402b rotates. Then, by

moving the lower arm 104b up and down, the load state or



shown. Fig. 8Ais a side cross sectional view show ng the chucking
structure of recording nmediumcartridge 300 and spindle part 155b of this
enbodinment. Fig. 8Bis atop viewof the hub and Fig. 8Cis a top view of
the spindle part. In the figure, a convexity 314 installed in hub
303b, and a concavity 157 installed at spindle part 155b of the rotor and
formed so as to engage with convexity 314. Convexity 314 and concavity 157
that engage with each other are install®l at three different parts of hub
303b and spindl e rt 155b respectively. As _shqown above, recording
nediun1cartng§eu§geaﬁ ghatful s30sH1e¥RS r ulhed UBd OPAILEYBEI4ABEV S s
inserted into insertion and ejectign port _180 of EDD unit 100, the

cartridge sl FYPPOETEL LRuDR KGtRhkghie fsgepy B¥nfeirPier supporter

110g. The lever supporter 110g is mounted on the frame
and sticking out from the frame 110.

The other end of the lifter 402a of the head lifter
402 has the rotating force receiver 402c. The rotating
force receiver 402c receives the transmission force from
the eject shaft 463 and rotates the unload lever 402b.
An tension receiver 402d is positioned a little nearer
the lifter part 402a than the rotating force receivef
402¢ and always give the rotating force to the unload
lever 402b. The tension receiver 402d receives the
tension from almost U-shaped rotating force spring 404 i
whose end is fixed on the frame 110. By giving the force
in the direction to which both faces of the U-shape
encounters are separating, the tension receiver 402d
always tends to rotate to the side of the upper cover
113a, namely, in the direction of an arrow A in the
figure. The rdtating force receiver 402c is located in
the side wall part 11la of the frame 110. The rotating
force receiver 402c has a top bent on the side of the
lower cover 113b. The top contacts an end part 403a of
the eject shaft 403.

Fig. 48 shows an external perspective view of the

eject shaft 403. The eject shaft 403 is able to slide in



314 of the hub 303b, junps over centering ball 158, and then the hole 313
and centering ball 158 get engaged wth. Because hub 303b in this state
has a tiny gap from spindle part 155b due to convexity 314, sucking force
‘of chucking magnet 154 for hub 303b is small. Next, spindle part 155b
rotates. As the convexity 314 and concavity 157 and get engaged with, the
chucki ng magnet 154 and the hub 303b overlay, strengthening sucking force
of chucking nmagnet 154, performing cent&ing of recording nedi um 301

30 el nL ot e 88O Slea PRUeKL00,  Becauog.t e sueking, by e ol (he
frame 110. An eject button 405 is fixed at an end of the
eject shaft 403 on the side of the insertion aﬁd ejection
port 180. The other end is a terminate part 403a by
decreasing the thickness of the eject shaft 403 to the.
end part. The eject shaft 403 has a spring stopper 406a
at almost center part of the longish body. The spring
stopper 406 engages with a coil spring around the eject
shaft 403.

Fig. 49 shows a perspective view of the side wall
part 1lla having a notch 110k. The notch 110k gives an
open port from outside. In the notch 110k, the eject
shaft 403, the spring stopper 406 and a coil spring 407
are exposed. The eject shaft 403 is placed inside of the
coll spring 407. An end of the coil spring 407 contacts
the spring stopper 406. The other end of the coil spring
407 contacts the spring stopper face 110m of the frame
110 on the opposite side of the insertion and ejection
port 180. The length of the open port of the notch 110k
is more than the length for which the coil spring 407 can
heap extension operation. Therefore, the coil spring 407
extends from the spring stopping face 110m as a base
position and always gives the tension to the eject shaft
403 in the direction of the insertion and ejection port

180 through the spring stopper 406.



until centering operation is conplete, chucking nechanism w th high
centering performance of recordi ng nedium 301 can be achieved according to
t hi s enbodi nment. Al t hough concavity 157 and convexity 314 are pl aced
on three different parts in this exanple, it is possible to install nore
than three. An exanple of placing concavity 157 on spindle part 155b and
convexity on hub 303b is given, but the relationship of concavity and
convexity may be reversed. It goes withdlut saying that shapes other than

that can be al so _gpplied so long as they engage with_each other.

Enbodi nent 4. FlJ{Trﬁ"s %%iwﬁr%févﬁwgﬁl%é’r °e’>t<aE‘Pﬁ ShaddakamRy) the
chucki ng nmechani sm of the recording nmediumdrive actuator. Fig. 9A
and Fig. 9BShWPREHM &ectihahaste R FRARRFR 408 ST EHsB It a

recordi ng nediun1carLrid%$ . , . .
movement in the longish direction of the eject shaft 403

by insertion and ejection of the recording medium
cartridge 300. The shaft barb stopper 408 is composed of
flexible plate material having an elastic force. An end
of the shaft barb stopper 408 forms a curved convexity
408a and the other end is fixed on the frame 110. The
convexity 408a Sf the shaft barb stopper 408 is engaged
with a barb stopper notch 403e. The barb stopper notch
is notched in the longish direction of the eject shaft
403. The convexity 408a is possible to be bent to the
side of the lower cover 113b so as to release the engage
state of the shaft barb stopper 408 and the barb stopper
notch 403e.

Next, an explanation is made for the operation of
the head unload mechanism when the recording medium
cartridée 300 is-inserted in the FDD unit 100. In this
operation, the unload state, in Which read and write
procedure is impossible, changes to the load state, in
which read and write procedure is possible. Fig. 51
shows a perspective view of the head unload mechanism
under the unload state. In the figure, the frame 110 is
not shown.

The recording medium cartridge 300 is inserted from



into FDD unit 100. Fig. 9Cis a cross sectional

FDD uni.t 100. Fig. 10A shows a top view of spindle part 155c.

Fig. 10B shows a slanted view of the hub. In the figure, an elastic
and nodifiable retainer 156 is holding three centering balls 158c. Al so,
40 concave groove 315 is installed around the circunference of hub 303c.

Chucki ng magnet 154c is placed in the center of spindle part 155c. In
Enbodi ment 3, convexity 314 is placed of2hub 303b of recording nedi um 301.

The

center

is centering hole_ 313 of magnetic nmterial_. But,
the insertion and ejection port 180 and slides on the

cartridge receiving face 110s and comes in contact with
the convexity 408a of the shaft barb 408. The convexity
408a bends by being pressed by the recording medium
cartridge 300 to the side of the lower cover i13b. Then,
the engage state of the barb stopper notch 403e of the
eject shaft 403 is released. The eject shaft 403 is
forced to slide to the side of the insertion and ejection
port 180 by the coil spring 407. As a result, the eject
shaft 403 moves in the direction of the insertion and
ejection port i80 until the spring stopper 406 contacts
the frame side wall 1llé on the opposite side of the

spring stopper face 110m. The eject button 405 comes out

from the frame 110. Under the unload state, the rotating

force receiver 402c contacts the higher face 403c¢ of the
taper face 403b of the eject shaft 403, which is on the
side of the insertion and ejection port 180. With the
eject shaft 403 moving, the taper face 403b slides. The
rotating force receiver 402c slides down the taper face
403b énd contacts the lower face 403d which is on the
opposite side of the insertion and ejection port 180.

The rotating force receiver 402c rotates around the
unload lever 402b. When the rotating force receiver 402c
rotates, due to the tension of the rotating force spring

404, the unload lever 402b rotates in the direction of

view show ng the top of

a



the center of hub 303c of this enbodinment is covered. Concave groove 315
Is installed around the circunference of hub 303c and three centering
balls 158c that are to be engaged with the concave groove 315 are pl aced
for spindle part 155c. Also, spindle part 155c has a taper part 156a
which is to be connected with the inner circunference of the centering
ball 158c. The centering balls 158c are positioned between taper part 31ba
outside of concave groove 315 and taper?3part 156a of spindle part 155c.
When recordiqg medi um cartridge 300 is inserted into insertion and

ej ecti on portnegarePWrEbDianFhe 166gurae Wibh3bBe yetatiamagEdtha with the
centering balls 158c _and slides over centerin?_balls 158c, getting
inserted scparatenyg feraechaerivgrnfdflar thaclifter pastré@dadi ng medi um

cartridge 300 is further inserted, and the center of hub 303c cones close
to rotates in the same direction. When the lifter part 402a

is rotated and separated from the lower arm 104b, the
lower arm 104b rotates until it comes in contact with the
arm stopper 102a. When the lower arm 104b contacts the
arm stopper 102a, the recording medium 301 is sandwitched
between the lower head 101b and the upper head 101a.
Then, the load state in which read and write procedure is
possible is completed.

Next, an explanation will be made for the operation
in a case where the load state moves to the unload state-
and the lower head 101b is unlocaded. Fig. 52 shows a
perspective view of the head unload mechanism under the
load state. In the figure, the frame 110 is not shown.
Under the locad state, the eject button 405 continues fé
be come out from the frame 110.

- When the eject button 405 is pressed against the
extension force caused by the coil spring 407 of the
eject shaft 403, the eject shaft 403 is moved. The
rotating force receiver 402c being contacted to the lower
face 403d under the load state slides on the taper face
403b when the eject shaft 403 slides and moves contacted
portion to the higher face 403c¢c. When the rotating force

receiver 402c moves from the lower face 403d to the



chucki ng magnet 154c, all three centering balls get engaged with concave
grooves 315, upon which hub 303c and chucking magnet 154c are sucked and
retai ned, conpleting positioning and | oad state.

41 Because positioning, sucking, and retaining are not performed
until the center of hub 303c cones close to chucking magnet 154c in this
enbodi ment, nore accurate centering can be performed. Mreover, an initial
operation to rotate spindle part 155c fof® sucking and retaining is not

ired, thj nbodi ment is advantageous in shortening |oad tine.
require ﬁig er gace 403¢, the unlgad lever 402b rotgtes in the

opposite direction of rotation shown by an arrow B when
the unload state changes to the load state. According to
the rotation of the unload lever 402b, the lifter part
402a rotates. When the lifter part 402a contacts the
lower arm 104b, the lower arm 104b rotates in the
direction of separating from the upper arm 104a.
Accordingly, both heads 10la and 101b are separated and
the sandwich state of the recording medium 301 .is
released. After released, the recording medium cartridge
300 is ejected up to the position not to be contacted
with the shaft barb stopper 408. The shaft barb stopper
408 being bended on the side of the lower cover 113b
becomes the unload state due to the elastic force. The
convexity 408a engages with the barb stopper notch 403e.
Embodiment 17

In this embodiment, there is shown another
embodiment relatéd to the structurg of the rotating force
spring 404 and the outskirts structure.

Fig. 53 shows a part of cross sectional side view of
the rotating force receiver 402c¢ which is fixed or
unified in the unload lever 402b.

In the figure, an uppef cover l1ll3a covers the top
face of the FDD unit 100. A rétating force receiver 402c

can rotate around the shaft center of the unload lever



Enbodi ment 5. Thi s enbodi mrent shows yet anot her exanpl e regarding
t hé positioning means of the recording nmediumdrive actuator. Fig.
11 is a cross sectional view showing a side of FDD unit 100. In the
figure, a spring 160 has a projection and has a function of positioning
recording nmedium 301. Exanples of positioning recording nmedium 301 using
centering balls have been given in previous exanples. In this enbodi nent,
however, as shown in Fig. 11, spring 1605is engaged with the center hole
in the center of spindle part 155 to performcentering of recording
medi um 301. #H2Y @shogildems the anleadadeygr 402h eandeithe tlid teunipartof
parts as centering balls and ball preload springs which is an energi zation
means are cdé®Renadt shown sor fdreurfdgune .i s Palpressirentfagpsodd3dy  t hat
enough avoi dance space can be taken for the spring

wherein a part of the upper cover 113a is cut and pushed

down, is situated on the top of the rotating force
receiver 402c.

The pressure foot 113d gives a pressure to the
rotating force receiver 402c so that the rotating force
receiver 402c always contacts either of the higher face
403c, the taper face 403b or the lower face 403d of the
eject shaft 403.

Thus, by providing the pressure foot 113& on the
upper cover 113a, the rotating force spring 404 in
Embodiment 16 and the tension receiver 402d do not need
to be mounted and the number of components can be
reduced.

Embodiment 18

Fig. 54 shows a perspective view of the position
setting mechanism for positioning the recording medium
cartridge 300 on the FDD unit 100. It shows an unload
state where the position sgtting is released. Fig. 55
shows a perépective view of the position setting
mechanism under the load state. Fig. 56 shows a
perspective view of the engage state with the recording
medium cartridge 300.

In the figures, a latch lever 410 is a position



160, whil e inserting or renoving recording nedium _

42. cartridge 300. Enbodi nent 6. Fig. 12 and Fig. 13 are cross
sectional views show ng the sides of FDD unit 100 according to another
exanpl e of this invention. O them Fig. 12 shows the insertion of
recordi ng medium cartridge 300 in progress frominsertion and ejection
port 180. Fig. 13 shows the conpleted |oad state as recording medi um
cartridge 300 has been inserted. I7& the figure, a head avoi dance

| ever 130, an , . .
setting member for holding the load state which read and

write procedure is possible in the FDD unit 100. The
latch lever is composed of the pole shaped stopper 410a
and the almost U - shaped hook spring 410b in the plain
of the cartridge receiving face 110s. The hook spring
410b is placed in a concave 110p of the frame 110. When
the recording medium cartridge 300 is loaded in the FDD
unit 100, the hook spring 410b is hidden under the
recording medium cartridge 300 by the concave 110p.

The ejec£ shaft 403 has a lock notch 403f to which
the stopper 410a moves under the unload state. The lock
notch 403f is provided to contact with the pole side of
the stopper 410a of the latch lever._ The stopper 410a is
always forced to contact with the lock notch 403f by the
hook spring 410b.

The side of the recording medium cartridge 300 has a
semicircular stopper notch 300a. When the recording
medium cartridge 300 is completely inserted to the FDD
unit 100, the pole gide of the stopper 410a is engaged
with the stopper notch 300a.

Thus, the latch lever 410 is mounted to engage with
the stopper notch 300a of the recérding medium cartridge
300. Accordingly, thé position of the recording medium
cartridge 300 both in the longish direction and the

shortish direction is set.



extension lever 131, a head energization |ever 132 are shown. Head

ayoi darice | ever 130 and head energization |ever 132 are secured on the
ends by the same shaft 133 and operate in uniform Although not shown in
the figures, the | ower head of read/wite head 101 is energized in the
upward direction so that recording nedium 301 can be sandw tched between
the | ower and upper heads. Also, extension |ever 131 is energized in the
direction of insertion and ejection port72280 with springs and so on. In
addition, a cylindrical end 130a of avoidance |ever 130 is energized in
the direction of TegrensBoRhpwaethelepeuphary) ofii thesparhgidgad so on.
Therefore, head energization |ever 132 is pushing down on the |ower head
of read/ witBoRékdon0getbingdmgohanicn wheredni bhe recording medium

cartridge 300 is inserted to the FDD unit 100 changing
the unload state to the load state.

The recording medium cartridge 300 is inserted from
the insertion and ejection port 180 and slides on the
cartridge receiving faée 110s so as to be inserted to the
ingside of the FDD unit 100. In case of insertion, the
latch lever 410 is placed on the side of the eject shaft
403 by the hook spring 410b. Therefore, the latch lever
contacts the lock notch 403f. This avoids bothering to
insert the recording medium cartridge 300. When the
recording medium cartridge 300 is completely inserted,
according to the unload mechanism of the read/write head
101, the eject shaft 403 moves to the side of the
insertion and ejection port 180. At the same time, the
lock notch 403f moves on the side of the insertion and
ejection port 180. The latch lever 410 beiﬁg contacted
the lock notch 403f moves out in the inside of the FDD
unit 100 along the lock notch 403f. When the recording
medium cartridge 300 is completgly inserted and the
movement of the eject shaft 403 finishes, the stopper
410a and the stopper notch 300a of the latch lever 410
are engaged and the recording medium cartridge 300 is set

to the load state.



43 Next, operation is explained with reference to figures. When -
the recording nediumcartridge 300 is inserted frominsertion and ejection
port 180, shutter 304 of recording nediumcartridge 300 opens. Wen
recording medium 301 conmes close to read/ wite head 301, the end of
recordi ng medium cartridge 300 gets engaged with extension |ever 131,
which is pushed into the insertion direction of recording nmediumcartridge
300. Then, the end opposite to the end &8gaged with recordi ng nedi um
cartridge 300 gets engaged with the head avoi dance | ever 130 and pushes
it. Head avoi danceThexeerid 3$hown dtles operation of the cartridge
position setting mechanism wherein the recording medium
cartridge 300 is ejected to the outside of the FDD unit
100 changing the load state to the unload state.
The load state changes to the unload state according
to the head unload mechanism. When the eject button 405
is pressed, the eject shaft 403 moves to the side of the
insertion and ejection port 180. The lock notch 403f
also moves. According to the notched shape of the lock
notch 403f, the latch lever 410 retracts in the direction
of the eject shaft 403. The engage state between the
latch lever 410 and the stopper notch 300a is released.
The recording medium cartridge 300 positioned in the
inside of the FDD unit 100 by the latch lever 410 is
released. As a result, the recording medium cartridge
300 is enabled to be ejected and the unload state is set.
Based on such configuration, the recording medium
cartridge 300 is positioned in the FDD unit 100.
Embodiment 19
This embodiment shows another embodiment related to
the cartridge position setting mechanism.
Fig. 57 shows a perspective view of the
configuration of the cartridge position setting mechanism

of the present embodiment. In the figure, a cartridge

receiver face 110s is provided in the frame 110. A side



counter-clockwi se with shaft 133 as the center. As head avoidance |ever
130 rot.ates counter-clockwi se, head energization | ever 132 also rotates
counter-cl ockwi se, thereupon releasing the force pushing down the | ower
head of read/wite head 101. The | ower head noves upward and gets engaged
with the inserted recordi ng nedi um 301. Because the | ower head can be
avoided at |east as nuch as the thickness of the recording mediumdrive
actuator by using the avoidance neans of 7®ad/wite head 101 of this
enbodi ment, there is no need of taking extra thickness for head avoi dance.
This all ows tWelinpParkrlléanier provodedf iRDBhaenErat801L0.t eAnkook t he
devi ce thickness. .
notch 403f is provided in the eject shaft 403. A latch
lever 410 is composed of a pole shaped stopper 410a and a
plate lever 410c. The latch lever 410 is engaged with a
pin 411. The pin 411 is the stopper of the latch lever
410 in the direction of thickness of the FDD unit 100.
The pin 411 also serves as a rotation shaft so that the
latch lever 410 can rotate.
The latch lever 410 is not always forced to contact
to the lock notch 403f. However, by the recording medium
cartridge 300 being inserted, the inserting top of the
recording medium cartridge 300 forces the stopper 410a to
! retract toward the lock notch 403f. When the position
setting mechanism enters the load state, the stopper 410a
is pushed out from the lock notch 403f and is engaged
with the stopper notch 300a of the recording medium
cartridge 300. When the recording medium cartridge 300
is ejected, with the ejecting operation of the recording
medium cartridge 300, the eject shaft 403 moves on the
side of the insertion and ejection port 180. The stopper
410a can be retracted in the inside of the lock notch
403f. According to the movement of the recording medium
cartridge 300, the stopper 410a returns in the inside of

the lock notch 403f.

Embodiment 20



44 Al t hough t he above enbodi ment illustrates the avoidance neans of
the | ower head under the construction of a recording nmediumto be

sandwi ched by two heads, it goes wthout saying that this head avoi dance
means can be wused for the construction in which only one head is provided
beneath a recording nedium Enbodi mrent 7. The previous enbodi nents

show the cases in which FDD wunit 100 is a box-type frane.

| nsertion and

ej ection port 180 is provided on one sid® of the box. Recordi ng nedi um
cartridge 300 is inserted horizontally fromthis insertion and ejection
port. This enbodi niéhg; Pdvwehevs agpene oficcropstsectiomabisifie FDBY where
the frame of FDD wunit 100 is separated into two frames, an upper franme and
a | ower framewhenrihatreroxfiing nedpunviaetridgehddents inserted to

the FDD unit 100. Fig. 59 shows a whole perspective view

of the upper cover 1ll3a.

In the upper cover 113a, bend pieces 113c are

provided. The bend pieces 113c press the recording

medium cartridge 300 in the direction of thickness of the

FDD unit 100 when the recording medium cartridge 300 is

inserted to the FDD unit 100. By an elasticity of the

bend piece 113c¢, the top face of the recording medium

cartridge 300 is pressed down and therefore the recording

medium cartridge 300 is firmly fixed in the FDD unit 100.

Thus, by pressing the recording medium cartridge 300

with the bend piece 113c¢ of the upper cover 113a, it is

possible to perform stable read and write operation.

As has been described, the unload lever rotates by

moving the eject shaft and the head lifter contacts and

rotates the arm according to the rotation of the unload

lever. Accordingly, the recording medium cartridge can

be inserted in the plane direction. The movement in the

vertical direction is not needed. As a result, it is

effective in that the structure can be simplified and the

FDD unit can be made thinner.

Since the eject spring whose one end on the side of

the insertion and ejection port contacts the eject shaft



of this separated frame, and the upper frane opens with this rotation
shaft as the pivot. Figs. 14, 15, and 16 show the construction of FDD
unit 100a in accordance with Enbodinment 7. Figs. 14 and 15 show the unl oad
states and Fig. 16 shows the load state. Furthernore, Fig. 14 indicates
that read/wite head 101 is positioned on the end of inner circunference
of recording nedium 301 and Fig. 15 indicates that read/wite head 101 is
positioned on the end of outer circunfer®8nce of recording nedi um 301.

45 In the figure, 100a is a nodified version of the FDD
and the other end contacts the frame, the eject shaft

comes to be always forced toward the side of the
insertion and ejection port. As a result, it is possible
to simplify the mechanism related to the eject shaft and
obtain the FDD unit at a low cost.

Furthermore, the shaft barb stopper whose one end is
engaged with the notch of the eject shaft and the other
end is fixea on the fraﬁe is provided. When the
recording medium cartridge is inserted and reaches to the
position, the barb position of the shaft barb stopper is
come down by the recording medium cartridge. Then, the
engage state with the eject shaft is released and it is
possible to move the eject shaft on the side of the
insertion and ejection port. As a result, it is possible
to make the FDD unit thinner.

Since the touching part of the eject shaft
contacting the unload lever has a taper shape and the
unload lever rotates by moving the eject shaft, it is
possible to simplify the head unload mechanism and obtain
the FDD unit at a low cost.

Since the unload lever whose one end contacts the
unload lever and the other end contacts or fixed to the
frame is provided, it is possible to simplify the head
unload mechanism and obtain the FDD unit at a low cost.

Since the pressure foot for giving the pressure to



unit. A lower frame 110a, an upper frame 110b, a cartridge hol der 120
nount ed on upper frane 110b, a sub- cover (sub-frane) 121, and upper frane
110b and sub-frame 121 are engaged with at a certain supporting point (not
shown). A rotation pivot 122 supports the rotation of wupper frame 110a and
| ower franme 110b, and rotation pivot 123 supports the rotation of
sub-frame 121 up. Rotation pivot 123 of sub-franme 121 is placed inside
rotation pivot 122 that rotates the fr&®s. A rotor 150a, spindle shaft
155a are al so shown. The rel ationship between this rotor 150a and spindle
shaft 155a isheheniead hevekeinpaipredeterminedrdivectton is mphuntedier
shaft, spindle shaft 155a is supported to freely rotate by | ower frane
110a vi a beat¥ngsipossible tqesimppifut the headxphipaddmechanismnavdder to

i nsert recording medium cartridge 300
obtain the FDD unit at a low cost.

By moving the eject shaft, the latch lever is
rotated or displaced. Accordingly, the latch lever can
be engaged with the notch of the recording medium
cartridge. Therefore, it is possible to determine the
position of the recofding medium cartridge and simplify
the positioning mechanism of the recording medium
cartridge. As a result, it is possible to obtain the FDD
unit at a low cost.

Since the bend piece for pressing the recording
medium cartridge to the! side of the recording medium
drive actuator is prov;ded on the cover, it is possible
to pressure the recording medium cartridge and reduce the
number of parts. As a result, it is possible to obtain
the FDD unit at a low cost.

Embodiment 21

Hereinafter, an embodiment according to this
invention will be described with reference to the
attached figures.

Fig. 60 shows a plan view of the recording medium
cartridge. Fig. 61 shows a side view of the cartridge.
Figs. 60 and 61 show a condition that a shutter 304 is

opened. Fig. 62 shows a cross sectional view of the



from FDD unit 100a, and when FDD unit 100a is, for instance, being
inserted into a general - purpose slot 200 shown in Fig. 1, first of all,
ej ect button 222 nust be pressed to eject FDD unit 10a outside in order to
make this FDD unit 100a a unit. Then, as FDD unit 100a has been made a
unit, upper frame 110b is rotated with rotation pivot 122 as the center so
as to open the upper franme slantly against |ower franme 110a of FDD unit
10a. 83 46 Sub-franme 121 opens in
l'i nkage, but because rotation- pivot 123 of sub-frame 121 is inside
rotation pi vEeceydings megium gastrifdgeangFédof 68pERPHE 30LAF PaFECES]
becones
sectional view of Fig. 62 to the direction of the arrows.
Further, Fig. 64 shows a part of a plan view of FDD
unit according to the present invention. Fig. 65 shows a
B-B cross sectional view of Fig. 64 to the direction of
the arrows. Fig. 65 shows the FDD unit and the recording
medium cartridge at the time when the recording medium is
under the load state.
A_cartriage case 302 is composed of a resinous upper
shell 302a and a resinous lower shell 302b. The
cartridge case 302 carries a disk shaped recording medium
301 fixed on the hub 303. An opener band 306 is provided
in the cartridge case 302. The end of the opener band
306 is fixed to an opener latch 307 and the other end of
the opener band 306 is fixed to a shutter 304. As shown
in Fig. 60, when the recording medium cartridge 300 is
inserted into the FDD unit 100 in the X direction, the
opener latch 307 ie moved in the - X direction by the
opener 1evér 324 mounted on the FDD unit 100.
Simultaneousgly, the shutter 304 is pulled in the - Y
direction and the window 305 is opened. Then, the
recording medium 301 is exposed. Here, an area S has no
parts on no members of the cartridge case 302 and the

shutter 304. On the other hand, when the recording—

medium cartridge 300 is pulled out from the FDD unit 100,



mnder than the opening angle of upper frame 110b. Therefore, the upper
head of - read/wite head 101 is avoi ded higher than upper frane 110b. Next,
recording nediumcartridge 300 is inserted into cartridge hol der 120.
Because the upper head of read/wite head 101 is being avoided higher than
cartridge holder 120 at this tinme, it does not have to make contact with
recording mnediumcartridge 300 being inserted. After recording nmedi um
cartridge 300 has been inserted into car®ridge holder 120, upper frame
110b gets engaged with |ower franme 110a, _thereupon closing the frane.
Recor di ng medrifn @anes hateRi 3Pdinymepeddie tgﬁaﬁtdigﬁﬁtbﬁﬂ b¥ckbg and
retai ned by chucking nagnet 154. At the sane tine, the upper head of
read/write hedpenaplle¥ernd2gi zediByltaneouaky. 1ohe ehyhhed aPehiche top

surface of recording nedium 301, thereby conpleting |oad state.
moved in the Y direction and a window 305 is closed.

A slide member 310 is used to recognize the writing
prohibition state wherein information once recorded in
the recording medium 301 is not erased. A conductive
metal piece 311 of yoked type is fixed 6n the slide
member 310 based on such as an integral structure. The
conductive metal piece 311 is composed of an elastic
plate of a flat spring. The lower shell 302b fixes two
conductive metal plates 312a and 312b separately as shown
in Figs. 62 and 63 based on such as an integral
structure.. Further, portions of the metal plates 312a
and 312b are exposed under the lower shell 302b.

In Figs. 64 and 65, a frame 110 supports the_FDD |
unit. Terminals 115a and 115b are parts of a write
protect switch which recognizes the writing prohibition
state. Each of tefminals 115a and 115b is composed of
flat spring of the conductive metal. Each of the
terminals 115a and 115b is fixed at the departed position
not to be contacted to the other terminal by the switch

" holder 116. The switch holder 116 is made of noncurrent
substance like resin and fixed on the frame 110.
The ends of the terminals 115a and 115b are

connected to the circuit board, not shown in the figure,



According to this enbodiment, upper frame 110 is opened in order to retain
recordi’ng nmedi um 301. Because its positioning in relation to recording
medium drive actuator 140 is performed by closing upper frame 110b, the
t hi ckness to avoid spindle shaft 155a is no | onger
47 required even when the construction of spindle shaft 155a is the sane
as the related art. Because of this, evBh when the construction of rotor
150a and spindl e shaft 155a is as sinple as the related art, FDD unit 100b
can be nadént frhend&DD Mavidovyr thsy qatoe .di hesulbhier aesording mediamyages
wi th upper franme 110b, the upper head of
cartridge 300 is mounted on the FDD unit 100 and the load
state is set, terminals 115a and 115b are respectively
contacted to the two metal plates 312a and 312b exposed
from the lower shell 302b.
The operation of the write protect switch will now
be described. Fig. 66 shows a cross sectional view in
the direction of plan of the recording medium cartridge
300. Fig. 66 shows a condition that the metal piece 311
fixed on the slide member 310 comes in contact with only
metal plate 312b fixed on the lower shell 302b. Fig. 67
shows a cross sectional view in the direction of plan of
the recording medium cartridge 300. The metal piece 311
shows a condition that the metal piece 311 contacts two
metal plates 312a and 312b.
When the recording medium cartridge 300 is set under
the load state in which read and write procedure is
possible, write protect switch terminals 115a and 115b on
the side of the FDD unit respectively contacts metal
plates 312a and 312b fixed on the lower shell 302b. As
shown in Fig. 66, when the metal piece 311 contacts only
the metal plate 312b, the terminals 1l15a and 115b
connected to the circuit board are not conducted. On the

other hand, as shown in Fig. 67, in a case where the

metal piece 311 contacts both of the metal plates 312a



read/ wite head 101 can be protected under an unload state. Enbodi nent 8.
Thi s ermbodi ment gives a nodified exanple of Enbodi ment 7. Fig. 17,
Fig. 18, and Fig. 19 show the construction of FDD unit 100b in accordance
wi th Enbodinent 8. Fig. 17 and Fig. 18 show the unload state, and Fig. 19
shows |oad state. Fig. 17 is an illustration of read/wite head 101
positioning on the end of inner circunference of recording nedium 301, and
Fig. 18 shows that read/wite head 101 B8 positioned on the end of outer
circunference of recording nmedi um 301. In the figure, a nodified
exanpl e of FBEBAFI2bL0MHere Aaquna rEmlictingh state katatsesh fisvot 122b

of cartridge holder 120b are shown. The difference fromthe
terminals 115a and 115b. The circuit board judges

whether the writing is prohibited or not by checking the
conducting state.

In this way, when the part of the function of the
write protect switch is provided in the recording medium
cartridge 300, a thinner type of FDD unit than a
conventional one is configurated. It is possible to
obtain the FDD unit 100 having thickness of below 5.0 mm,
which is able to be inserted to the standard slot defined
by the PCMCIA type specification.

Embodiment 22

Fig. 68 shows a top view when the recording medium
cartridge 300 is mounted on the FDD unit 100 under the
load state in which read and write procedure is possible.
Fig. 69 shows a side view of Fig. 68 and a C-C cross
sectional view.of Fig. 68 to the direction of an arrow.

In the figures, an interface connector 181 is a
connector in accordance with PCMCIA type 2 specification.
A slide member 310 is used for recognizing writing
prohibition state of the recqrding medium. A recording
medium cartridge 300 is composed of the recording medium
301, the upper shell 302a, the lower shell 302b, the
slide member 310 and so on.

When the recording medium cartridge 300 is mounted



previ ous Enbodinment 7 is that the rotation pivot 122b of the upper frane
110b i s.'provided on the inside of the rotation pivot 123b of the sub-frane
121b. 48 Next, operation is
explained with reference to figures. It is the sane as Enbodi nent 7
in that FDD unit 100b nust be nade a unit in order to insert recording
medi um cartridge 300. Next, as FDD unit 10a has been nade a unit, upper
frame 110b is rotated with rotation pivot87l122 as the center so as to open
the upper frame slantly against |lower frame 110a of FDD unit 100a.
Cartridge to the FDD unit 100 and the load state is set in which

read and write procedure is possible, the slide member

310 is situated on the outside of the FDD unit 100. 1In

order to move the slide member 310 in the Y direction,

the upper shell 302a has a hole to expose the slide

member. Then, the slide member is moved through the

hole. The center of the top of the recording medium

cartridge 300 has another hole 300h. When the recording

medium cartridge 300 is pulled out from the FDD unit 100,

the hole 300h can be used.

When the slide member 310 used for recognizing the

writing prohibition state of the recording medium is

positioned on the outside of the FDD unit 100 and is
. facing to the top side to make the operation eésy.
Therefore, it is-possible to set or reset the writing
prohibition state unless the recording medium cartridge
300 is set to the unload state.
Embodiment 23

Fig. 70 shows a cross sectional view in the
direction of plan when the recording medium cartridge 300
is mounted on the FDD unit 100 in a case where the
recording medium cartridge 300 is under the load state.
Fig. 71 éhows a D-D cross sectional view seen in the
direction of the arrows.

In the figures, a frame 110 supports the FDD unit



hol der 120b opens in |inkage. Because rotation pivot 122b of cartridge
hol der.”120b is inside of rotation pivot 123b at this time, the angle of
openi ng cartridge holder 120b becomes wi der than the opening angle of
sub-frame 121b. Therefore, the upper head of read/wite head 101 is
avoi ded outside of cartridge hol der 120b. Next, recording nmediumcartridge
300 is inserted into cartridge holder 120. Because the upper head of
read/wite head 101 is avoided outsideesf cartridge holder 120b at this
time, it does not have to make contact with recording mediumcartridge 300
being insert®@. A headtdrivecactiagorendsm saciridie BOrds1iosended
into cartridge hol der 120b, upper franme 110b gets engaged with |ower frame
110a, ther eupohoeensthgll he02baare pRevhdedng Thdi Loaddiyimemosttivped by
spindl e shaft 155a and sucked and retained by chucking magnet 154. At the
sane tine, theadppehe heedondingadédiunhecaredidgd 360 on the FDD unit

and sets the position. A condictive metal plate 320 is

used as a disk-in-switch for checking whether the

recording medium cartridge 300 is mounted on the FDD unit

100 or not. A portion of the metal plate 320 is exposed .

and fixed on the surface of the lower shell 302b based on

such as integral structure. Two disk-in-switch terminals

117 and 118 are fixed on the circuit board 114 by using

such as a method of soldering.

The disk-in-switch terminals 117 and 118 has a

spring characteristic. The terminal end portions 117a

and ll8a are always pressed in the direction of top of

the FDD unit, namely in the direction of thickness of the

cartridge 300. The terminal end portions 117a and 118a

are arranged to get in touch with the exposed portion of

the metal plate 320 fixed on the lower shell 302b when

the recording medium cartridge 300 is mounted on the FDD

unit 100 and the load state is set.

When the recording medium cartridge 300 is mounted
on the FDD unit 100, both of the top portions 117a and
118a of the disk-in-switch terminals 117 and 118 come in

contact with the metal plate 320 on the recording medium

cartridge 300. Then, the disk-in-switch terminals 117



49, energized to | ower franme 110b, and engaged with the top surface of
recordi-nhg medium 301, and the | oad state has been conplete. Accor di ng
to this Enbodiment, the effect not only the same as the Enbodi nent 7 can
be achi eved but also the nunber of parts can be reduced. Enbodinment 9.

An exanpl e regarding the invention of the recording mediumdrive actuator
w Il be expl ai ned. Fig. 20Ais a top view show ng the part of the
recordi ng nediumdrive actuator. Fig. 20B%hows the

and 118 becomes the conducting state. When the circuit
board 114 detects the conducting state, it is possible to
judge that the recording_medium cartridge 300 has been
under the load state in which read and write procedure is
possible in the FDD unit 100.

Thus, the metal plate 320 is provided for the disk-
in-switch at the bottom of the cartridge, namely, the
lower é£e11 302b. The portion of the metal plate is then
exposed on the surface of the recording medium cartridge
300. Further, by mounting the disk-in-switch terminals
117 and 118 from the circuit board 114, the structure of
the disk-in-switch for detecting that the recording
medium cartridge 300 is under the load state on the FDD
unit 100 is simplified and the FDD unit 100 can be made
thinner.

Embodiment 24

In this embodiment, there is shown another
embodiment related to the structure of the disk-in-
switch. PFig. 72 shows a cross sectional view in the
direction of plan when the recording medium cartridge 300
is mounted on the FDD unit 100 and the load state is set.
Fig. 73 shows an E-E cross sectional view of Fig. 72 seen
in the direction of the arrows.

In the figures, the frame 110 supports the FDD unit.

The head drive actuator 105, the circuit board 114 and



construction of the stator core before being bent. Fig. 21 shows a sl anted
vi ew of.'t he construction of the stator which is a part of the recording
medi um dri ve actuator. In the figures, recording nediumdrive
actuator 140, and stator core 144 are secured with stator core supporting
pin 1441. The construction of stator 141 has so far been structured with
the teeth and coil. But in this enbodi nent, stator 141 is divided into
multiple stator elenents 145. Coil 146 i%0 wound around coil bobbin 147
Stator elenment 145 is nade up of coil bobbin 147, center core 148 which is
the core of cbhP KeeprAingsmedpnencastnidag 360! abebbiravideden Fbeter core
148, it is nounted by wel ding, or secured with caul k. This enbodi nent
shows an exanpPpedf sheélr 888rdiisgantepusidei ¢ese of the recording

medium cartridge 300. The slide member 310 is used for
write protection. The shutter 304 is provided in the
recording medium cartridge 300. The interface connector
181 is the connector in accordance with PCMCIA type é
specification.

The circuit board 114 has a connector 331 having
more than two (five in Fig. 72) terminals 332 to be a
standard of position detecting when the recording medium
cartridge 300 tries to be the load state. The recording

" medium cartridge 300 has a connector contact 330. The
connector contact 330 has a plurality of contacts to
contact with each of the terminals 332. So that there
-might be at least two conducting points, at least two
contacts 330 are connected each other by using a method
of soldering or a cable. Fig. 72 shows a conducting
state between the contacts 336a and 330b.

According to the present embodiment, by detecting
the conducting state based on the connection of the
connectors and terminals, it is possible to detect the
position of the recording medium cartridge 300 and obtain
the stable thin disk-in-switch.

Embodiment 25

Fig. 74 shows a top view of the recording medium



50 actuator driven by three phases. One block is made up of three stator
el enment.s 145 of phases U, V, and W The m dpoint of each bl ock of stator
core 144, or the wvicinity of the supporting point by stator core
supporting pin 1441 is dented to nmake bendi ng possible. As stator core 144
is bent in the direction of arrow K fromthe state showm in Fig. 20B
stator core 144 in the shape shown in Fig. 20A can be easily produced.

Al t hough not shown in the figure, the w%ding of each stator element 145,
fromthe opposite direction fromthe_  direction of inserting coil bobbin
147 into cent@Teetdge 1380 cofr BoBLFHIUUY: | Fhe¥R el $ cBIPWR o2 t ARNARREPR (not

shown) of the wi nding machine so as to enable to perform -
that the shutter 304 is opened. Fig. 75 shows an F-F

cross sectional view of Fig. 74 seen in the direction of
the arrows.

The recording medium 301 and the hub 303 are bonded
by using such as a double coated pressure sensitive
adhesive tape and carried in the recording medium
cartridge 300 to be rotatable. A case of the recording
medium cartridge 300 is composed of the upper shell 302a
and the lower shell 302b. The inside of the upper shell
302a corresponding to the position a little shifted from
the center hole 303a of the hub 303 has an index sensor
340 té detect a predefined position in one rotation. The
index censor 340 is a reflection type of photo éensor.

The hub 303 is made of stainless material and its
color is normally silver. So that a predefined position
of the recording medium 301 or the hub 303 is detected by
using a reflection type of photo sensor, a face 303b of
the hub 303 facing to the index sensor 340 has a marker
350 of black color, for example, in order to be an
opposite color of gilver. As a result, when the
recording medium 301 and the hub 303 rotate, the output
gignal of the index sensor 340 changes according to the
black marker 350 on a part of the hub 303. Then, it is

possible to obtain the index signal from the changed



wi ndi ng concurrently with the construction of recording nmediumdrive
actuatoer 140. Two or nore handles are aligned on the w nding nmachine. By
taki ng wi der space between the coil bobbins 147 inserted into the handl es,
wi ndi ng can be performed sinultaneously and at high speed for each coi
bobbin 147. As a w nding nethod, the wuniform phases of U V, and Wcan be
performed at the sane tine, or they can be sequentially performed in order
of U V, and W Due to the above cdfstruction, recording nmedi um
drive actuator, 140, can be nmade thinner as a whole. In addition, by w nding
coils on the ¥9%abobbins, and by .

An index censor 340 is connected to a flexible print
cable (hereinafter, referred to as FPC) 341. Each
contacts of the connector contact 330 at the connector
socket 333 mounted on the side of the shutter 304 of the
redording medium cartridge 300 are connected to FPC 341
by using a method of soldering and so forth.

Accordingly, the index signal obtained by the index
sensor 340 is output to the circuit board 114 of the FDD
unit 100 through the FPC 341 and the connector contact
330.

Thus, by mounting the index censor 340 in the
recording medium cartridge 300, it is possible to make
the FDD unit 100 smaller and thinner.

Embodiment 26

This embodiment shows another embodiment of the
recording medium cartridge described in Embodiment 25.

Fig. 76 shows an F-F cross sectional view of Fig. 74
which is a top view of the recording medium cartridge;
similar to the view éf Fig. 75.

In the figure, the upper shell 302a, the lower shell
302b, the hub 303 and the recording medium 301 are
provided. The index sensor 340 uses the magnétic
resistance device here. On the face 303b of the hub 303

facing to the index sensor 340, a sheet magnet 351 which



51, nounting these coil bobbins on the center core, winding of coils
becones” easier. Mreover, pitches between each stator of recordi ng nmedi um
drive actuator 140 can be made shorter than the di stance incapabl e of
automatic wi nding when automatic w nding machine is used for winding coils
directly on the teeth. Therefore, conpact and high output recording
medi um drive actuator 140 is realized. odi ment 10. Thi s

enbodi ment shows anot her exanple of the construction of stator elenent 145
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magnetic field of the magnet 351 fixed on a part of the
hub 303 is detected by the magnetic resistance device éf
the index sensor 340. Then, it is possible to obtain the
index signal.

Thus, by using the magnetic resistance device as the
index_gensor, it is possible to detect a predefined
position in one rotation and to obtain the index signal
as in Embodiment 25.

Embodiment 27

Fig. 77 shows a plan view of the lower shell 302b of
the recording medium cartridge 300. Fig. 78 shows a part
of the cross sectional plan view when the recording
medium cartridge 300 is set under the load state where
read and write procedure is possible in the FDD unit 100.
Fig. 79 shows a G-G cross sectional view of Fig. 78 seen
in the direction of the arrows.

In the figures, the lower shell 302b, the shutter
304 and the recording medium 301 are provided. A part of
a disk circumference of the recording medium 301 has a
notch 30la. The lower shell 302b has a hole 300b to be
able to inspect the notch 301la. In Fig. 77, the hole

300b is exposed only when the shutter 304 is opened.



one end to the other of the square cylinder type of coil bobbin. In this
case, .center core 148b is shaped so that it gets engaged with coil bobbin
147b. Coil bobbin 147b shaped in this way is advant ageous because it can
be manufactured easily fromthe nmagnetic material sheet using the sheet

nmet al press. It is also possible to use cylindrical coil bobbin 147c
as showmn in Fig. 23. Simlarly to the cage of Fig. 22, center core 148c is
formed so that it gets engaged 52
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the shutter 304. Therefore, the hole 300b is not seen
from the surface of the recording medium cartridge 300.
However, the hble 300b does not need to locate at a place
covered by the shutter 304.

In the FDD unit 100, the index sensor 340 for
detecting a predefined position in one rotation is
mounted at a corresponding position the hole 300b of the
lower shell 302b when the recording medium cartridge 300
is set under the load state where the read and write is
possible. The index sensor 340 here uses the reflection
type of photo sensor.

There is shown a description of how the index signal
is obtained by the index sensor 340.

When the recording medium cartridge 300.is set under
the load state on the FDD unit 100, the recording medium
301 is detected by the above mentioned disk-in-switch.
Then, the recording medium drive actuator 140 rotates and
simultaneously the recording medium 301 and the hub 303
rotates. Under the load state, since the position in
which the index sensor 340 is mounted matches the
position of thé hole 300b placed on the lower shell 302b,
it is possible to detect the notch 30la of the recording
medium 301 by the index sensor 340 using the reflection

type of photo sensor. Thus, it is possible to obtain the



duality because it is easy to keep wire tension uniform in winding coil in
this way. Enbodi nent 11. Thi s enbodi ment expl ai ns anot her exanpl e
regarding the construction of the recording nediumdrive actuator.

Fig. 24 is a cross sectional view of FDD unit 100. The construction of the
recording mediumdrive actuator of this exanple. is instead of spindle
shaft 48, which works as positioning neaps and supporting shaft in the
related art of Fig. 81, a cylindrical bea??ng 170 is provided aﬁfthe
supporting sh Spi.ndle part 155 is placed on the inner circunference to
freely rotateihgexh%ﬁggﬁg'provided in the center of this spindle pgrt 155.
Centering ball 158_which.is e positioning neans and ball prel oad spring
159 are nount ed onB?hga%&Pg.&Eﬁ 5ﬁ%§ BrafpfePatfeOipihel Eipgimiessnce

connect ed WItgfr%h%rrecording medium 301 and providing the index

sensor 340 using a reflection type of photo sensor on the
FDD unit 100, it is possible to detect a predefined
position in one rotation and to obtain the index signal.
The mounting position of the index sensor does not need
to be adjusted finely. |

As has been described, the medium exchange type
storage unit has at least two metal plates in the
recording medium cartridge and the slide member a fixed
another metal piece. The writing prohibition state is

i judged whether the slide member gets in touch with one
metal plate or both metal plates. It is possible to make
the writing prohibition switch thinner.

Since the conductive metal plate is exposed on the
lower shell, it is possible to make the writing
prohibition switch or make the disk-in-switch thinner.

Since the slide member is placed at the outside
upper surface exposed from the storage unit under the
condition that the recording medium cartridge is mounted
on the storage unit, it is possible to obtain the storage
unit whose operation is easy.

Furthermore, since the conductive metal plates are

exposed on the surface of the recording medium cartridge



yoke 152 by nmeans of a, for instance, caulk, and so on. According to
t his enbodi nent, because a hole is provided in the center of spindle part
155, centering ball 158 which is the positioning neans and ball preload
spring 159 shown, for instance, in Enbodinment 1 can be placed in the

center. Enbodi nent 12. - 33 Thi s
enbodi ment shows anot her exanpl e concerning the construction of the
recordi ng medi um drive actuator. FiQ. 25 is a cross sectional view of

: _ _ : f.rotor 150c,
FDD unit 100'and c1r£ﬂl£hgogk uggrrggdaggtpﬁé g§gr ég Snit has

conductive terminals of two poles, it is possible to make
the disk-in-switch thinner.

.Furthermore, by mounting the part of the index
sensor for detecting the predefined position in one
rotation to the recording medium storage, it is possible
to make the storage unit thinner.

Furthermore, by mounting the reflection type of
photo sensor for detecting a predefined position in one
rotation in the recording medium in the recording medium
cartridge, it is possible to obtain the storage unit
providing a well qualified index signal.

Furthermore, by mounting the magnetic resistance
device for detecting a predefined position in one
rotation of the recording medium, it is possible to
obtain the storage unit providing a well qualified index
signal.

Furthermore, since a part of a circumference of the
recording medium is partly notched, it is possible to
obtain the index signal by the photo sensor and to obtain
‘the storage unit whose reliability is high.

Furthermore, by mounting the photo sensor in the
vertical direction qf the partly notched recording
medium, it is possible to obtain the index signal and to

obtain the storage unit whose quality is high.



anot her exanple of rotor yoke 152c, and another exanple of spindle part
155c arne shown. The difference from Enbodinent 11 is in that rotor yoke
152c is conbined with the part material (material 155a in Fig. 24) for
securing it on the rotating side 170a of the bearing part (bearing 170),
pl aci ng spindle part 155c inside conmbined rotor yoke 152c. Accordi ng
to this enbodi nent, because rotor yoke 152c is placed so as to freely
rotate against the bearing, rotor yoke 952c can be rotated without setting
spindl e part 155c_inside rotor. yoke 152c, thus enabling a wunit testing to
be performed onl yBR¥iRghtEus,Ogscydied §§Z€Fa1ERBS&FﬁEgPrl§Wb°dlmenfﬁ:3
enbodi nent shaows_an ,exanpl.e of the head_drive actuator of this invention.
Fig. 26 is a®f &heedVedkhioRowvigione adtexpbiongyomodifications, and

improvements will readily occur to those skilled in the
art. Such alterations, modifications, and improvements
are intended to be part of this disclosure, and are
intended to be within the spirit and scope of the
invention.' Accordiﬁgly, the foregoing description is by
way of example only, and not intended to be limiting.

The invention is limited only as defined in the following

claims and the equivalents thereto.



106 which is a main part of head drive actuator 105. Fig. 27 shows a top
viem/onitting a shield cover shown in Fig. 26, and shows the construction
of the ro stator. In.addition, Fig. 28 is a cross sectional view
seen fr ﬂl ﬂ“ﬂtp in Fig. 27 to the directi qupf oW Ll
29 s a Crc‘mmm“““ \l seen fromB-B point in Fi g'f% S[l-@tﬁf%S BEEN
direction of*ar%-ow. #lg 30 is a cross sectional view Jeen fRERh poi n

shown in Fig. 27 to the direction of att ow. Fig. 31 is a cross sectional

Vi ew seen f%gg%Dlg gggg%e%hggq in Fig. 27 to the direction of arrow.

1. An exchangeable storage apparatus éomprising:

a cabinet to be inserted into and retained by a card
slot provided for an information processing apparatus;

an inserting and ejecting means for freely inserting
or ejecting a recording medium cartridge containing a

- recording medium into or from the cabinet;

a head built in the cabinet for making an access to
the recording medium;

a head drive actuator built in the cabinet for
moving the head and determining a position of the head;
a recording medium drive actuator built in the

cabinet for driving the recording medium;

a positioning means built in the cabinet for
positioning the recording medipm being inserted to the
predetérmined position;

a driving force transfer means built in the cabinet
for transferring a'driving force of the recording medium
drive actuator to the recording medium; and

an information transmission means provided for the
cabinet for transmitting information between the
information processor and the recording medium.

2. The exchangeable storage apparatus of claim 1,

wherein the recording medium is a rotating disk

having a positioning part, and
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| n the figure, stator 161 is nmade up of coil 162, a first stator yoke 163,
and a second stator yoke 164. As shown in Fig. 28 through Fig. 31, three
teeth are provi ' side of rotor 165, wh i

| ater. The positi h differs fromphase an 0 Eﬁ%ﬂA&éﬁEN
11. 25b in nachi neﬂﬂfg lm Q"ﬂ?ﬂ;‘ﬂmre, coil Uand coil U oRERACEDL 62
showmn in Fig. 27 a "t coi | s having the phase angl e

in 180b. Similarly, coil V and coil V baP2are formed with coils having the
phase angle different in 180b. Al so, rotor 165 is nmagnetized at different
pol es on one end “IRFei Hihgositioninpmeasit dis HIERIEPLY Nanel y, rotor
magnet 166 is bipolared as a_whole and four rotor yokes 167 having eight
radi al conveR%9IactRf drvaxd e dregrrding mediumikeing cinsrgghied, k@ up

the rotor. Four rotor yokes 167 are all the same_form But rotor
determines the position of the recording medium to the

predetermined position by getting engaged with the
positioning part of the recording medium.

3. The exchangeable storage apparatus of claim 2,

wherein the positioning means includes a convexity
that engages with the positioning Eart of the recording
medium being inserted, and a pressing means for pressing
the convexity in the direction projected toward the
reéording medium. |

4. The exchangeable storage apparatus of claim 3,

wherein the convexity and the pressing'means are an
uniformed part.

5. The exchangeable storage apparatus of claim 2,

wherein the recording medium includes a driven part,
and wherein the driving force transfer means includes a
magnet for sticking and retaining the driven part to
transfer the.driving force of the recording medium
driving actuator to the recording medium, the magnet
being installed to be freely movable in the insertion
direction of the recording medium.

6. The exchangeable storage apparatus of claim 5,

wherein the driving force transfer means has the
magnet in its center, and _f________p____ﬂ__;_

et Has Been Replaced
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yoke 167 on the side shown in Fig. 28 and Fig. 29 and rotor yoke 167 on
the side shown in Fig. 30 and Flg 31 e et P e ot
55 are structured so as to differ—by 180b in phase angl ]Fhﬁﬁﬂﬁ_y KQBLEN
in terns of nachl n the above constructron qmpLﬂcﬂye
met hod i s uni pol ar mlmllﬂllmmﬁm" tep not or that drives-at—step—ang-e
11.25b at the tine of driv¥ng ore phase excitation can be achieved.

According to this embodi nent, because coil®?162 is placed on both sides of
rotor 165, the turn of .th c0|I .can he increased. This is advantageous in

outputting torque“PEESiredte PﬁéﬁF&PﬁﬂEﬁkWﬁé&é drcdudgsyai plvaRiligy

of convexities around the magnet.

7. The exchangeable storage apparatus of claim 1,

wherein the head drive actuator includes a rotor
having a cylindrical rotation part to give the driving
force to the head and a stator installed at opposite
sides of an outer circumference of the cylindrical
rotation part of the rotor.

8. The inserting and ejecting means of claim 1,

wherein the inserting and ejecting means includes a
head unload means for unloading the head within the range
of the thickness of the recording medium drive actuator
when the recording ﬁedium is being inserted or ejected by
the inserting and ejecting means.

.9. The exchangeable storage apparatus of claim 5,

wherein the positioning means includes an engagement
means for separating the magnet of the driving force
transfer means from the driven par£ of the recording
medium until the recording medium is inserted to the
predetermined position, and for engaging the magnet of
the driving force transfer means with the driven part of
the recording medium when the recording medium has
reached the predetermined position.

10. The exchangeable storage apparatus of claim 9,

wherein the engagement means includes a convexity
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the head drive actuator itself thinner than 5. 0 nm the PCMCl A standard
type-2.. Furthernore, rotor magnet 166 wused for this enbodinent is

bi pol ared, and a magnet like this can be produced at re'?gl O
thereby enabling the entire cost of head drive actuator

Enbodi ment 14. uwm“||]u|I|||ﬂMrrent shows anot her exanple_of ﬁﬁﬁ’éAﬁ%d
drive actuator dinment 13. Fig. 32 shows a top view of
step notor 106b &f thi's &nbddi frent with 1%hield cover 169 renoved, and

i ndi cates the construction of the rotor and the stator. Furtherrmre Fi g.
33 is a crossaetséé%l‘?ﬂ?aloﬂntéw sy imep Rarae &?amsf@%mém ang H®e to the

direction of arrom/ : 34 |s a cross sectional view seen fromF-F point
shown in Fig. 13-2’ecbet the ixgrading gedipry, aawl ias cenaaisid % &at onal

Vi ew
- in the other of the driving force transfer means and the

driven part for engaging with the convexity set.

11. The exchangeable storage apparatus of claim 9,

wherein the engagement means includes a circular
concave groove in one of the driving force transfer means
and the driven part of the recording medium and a
plurality of projections in the other of circular conéave
groove for engaging with the circular concave Qroove.

12. An exchangeable storage apparatus comprising:

a head which reads and writes data on the recording
medium having a driven part for rotation and storing
information;

a head drive actuator that moves the head and
determines a position of the head;

a recording medium drive actuator that drives the
recording medium;

a driving force transfer means for transferring the
driving force of the recording medium drive actuator to
the driven part of the recording medium;

a positioning means for positioning the recording
medium to a predetermined position; and

a head unload means for unloadihg the head toward

the direction of the recording medium drive actuator
_ R
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56,

seen from G G point shown in Fig. 32 to the direction of arrow.
36, is a cross sectional

Fi g.

view seen fromHH point shown in Fig. 32 to the

direction of arrow Tmthe—figure, stator 161b is ma wp-of _coi

162

on the surface oppositie ™Mo srotor 165b which is expl ai ned Tater—as—s

Fig. 33

, and a fir 3 3b, and a second stator yo @Huﬂﬁ%ﬁ[{ﬁﬁ
stator yoke 163ﬂlmwmmm1m“ or yoke 164b are provided w t hiEpp t%EEN

through Fig. 36. The position ot%eeth of stator yoke 163b

Fig. 33 and t t of stator%%éke 163b. in Fig. 35 are symetrically

arranged. Si nf1hhe\Ehe e

st ator yoke 164b

13. An exchangeable storage apparatus comprising:

n\An LN

in

W%fmeé%%‘?o*sy‘&k"e g kg8 %ted4 and t hose of

a head which reads and writes data on the rotating

recording medium having a driven part for rotation and
storing information; |

a head drive actuator which moves the head and
determines a position of the head;

a positioning means for positioning the recording
medium being inserted to a predetermined position;

a recording medium drive actuator having a stator
formed by installing a block inside a stator core, -
wherein the block is made up of a plurality of center
cores equivalent to the number of drive phases and by
inserting a cylindrical coil bobbin wound with a coil
into the center core, and a rotor provided inside the
stator and drives the recording medium; and

a driving force transfer means for transferring the
driving force of the recording medium drive actuator to
the driven part of the recording ﬁedium.

14. An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording
medium having a driven part for rotation and storing
information;

a recording medium drive actuator that drives the

recording medium;
. This Sheet-Has Been Rerlaced




in Fig. 36 are arranged symmetrically. Therefore, first stator yoke 163b
differs, fromsecond stator yoke 164b by 180b in phase angle and 45b in

machi ne angl e. Stator*—yoke~163b—rﬂ—F|g 33 differs fro Alo@ry Q

in Fig. 34 by 90[ e and by 22. 5[err]%y !ﬁ‘%m
because they are mﬂmwymf"m"m trical when they Unl i
t rotor 165b is radially nmagnetized at 8 polers
Fig. 32,

rotor 165 of Enbo Ners
toward the

formed by

direction of circunference. ¥ong coils 162 shown in
coil Uand coil V are not, shown in the figure, _ but coil U bar and coil
bar having a phasé R iQpine means, fomRasiioigg den xgends
runni ng reverse current to them _ Based on_the

ke

medlum being inserted to a predetermined position;

a driving force transfer means for transferring a
driving force of the recording medium drive actuator to
the driven part of the recording medium; and

a head drive actuator including a rotor having a
cylindrical rotation part and giving the driviﬁg force to
the head, and a stator installed at opposite sides of an
outer circumference of the cylindrical rotation part of
the rotor and having a coil wound cylindrically along an
elongated direction of the rotor.

15. An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording
medium having a driven part and storing information, and
wherein an unload amount of the head when the recording
medium is inserted and ejected is within a thickness of a
recording medium cartridge holding the recording medium;

a head drive actuator which moves the head and
determines a position of the head;

a recording medium drive actuator which drives the
recording medium;

‘a positioning means for positioning the recording
medium being inserted to a predetermined position; and

a driving forcé-transfer.means for transferring a

driving force of the recording medium drive actuator to

i
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57 construction expl ai ned above, the drive nmethod of Enbodinent 14 is a

bi pol ar net hod ard—a—step—+otor—driven at 22. 5[err] in step angle at the
LQ_!"I

time of driving wt citation can be achi eyeé- Accordi ng
to this enbodi rrent“ m ﬂmll& are arranged on hJHIC SHEES Hak g&gﬂo
165b simlarly to L ,«the turns of the coil|can WEH peegase 1
It is therefore advantageous in that the torque required O petrfoerta
carriage drive is outputted and the heatP%dri ve actuator itself can be made
t hi nner. Morgoveyl.,. becaus t step notor of this enbodi nent applies a
general  bi ptgfear %‘f%c?a@ét i?ge‘:&ﬁ \igecr%’fcﬁﬁt? "é?‘{flr“}"ve circuit on the market
can be enployed.léﬁﬂuxyrg¥gh5§%eable storage apparatus comprising:

A=

a head that reads and writes data on a recording
medium having a positioning part for positioning and
having a driven part for rotation and storing
information, and wherein an unload amount of the head
when the recording medium is inserted and removed is
within a thickness of a recording medium cartridge
holding the recording medium;

a head drive actuator including a rotor having a
cylindrical rotation part and giving the driving force to
the head, and a stator installed at opposiée sides of an
outer circumference of the cylindrical rotation part of
the rotor and having a coil wound cy}indrically along the
elongated direction of the rotor;

a recording medium drive ACtuator including a stator
having a stator core and a block inside the stator core,
the block having a plurality of center cores equivalent
to the number of drive phases, and a cylindrical coil
bobbin wound with a coil inserted into thé center core,
and a rotor installed inside the stator to drive the
recording medium;'

a head unload means for unloading the head toward
the direction of the recording medium drive actuator

while the recording medium is not being inserted;
S
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Thi s enbodi nent—shows—ofre—exanple-of the recording nediumcartridge of

this invention. i ' d Fig. 37B show the state in which a

shutter is bei ng“mmsu 'mg - ﬂl{;«'gi ves its top viewand Fig. 37Bis the
na HJg.s

side view. Fig. 38Aca show the opening stat ¢ CRE~SWURT
Fig. 38Ais the top view, and Fig. 38B is the side viemﬂﬂh’“agiqgégﬁgkm
figures, an opener band 306, an opener l|latch 307, guide roIﬁ%ﬁ&A

and
309 are shown. Al though not shown in tA&figures, this construction is

possible to apply tensign to at |east_one point of opener band 306.
58 a positioning means which 1s retractably projected

to the recording medium being inserted for positioning
the recording medium to a predetermined position by
engaging with the positioning part of the recording
medium; and

a driving force transfer means for transferring a
driving force of the recording medium drive actuator to
the driven part of the recording medium.

17. BAn exchangeable storage apparatus comprising:

a head that reads and writes data on a recording
medium having a positioning part for positioning and
having a driven part for rotation and storing
information; | !

a head drive actuator that moves the head and .
determines the position of the head;

a recording medium drive actuator to drive the
recording medium;

a driving force transfer means for transferring a
driving force of the recording medium drive actuator to
the driven part of the recording medium;

a first frame that supports the head drive actuator
and the recording medium drive actuator;

a retaining means for holding the recording medium
inserted from outgide;

a second frame the supports the retaining means;

This Sheet Has Been Replaced -
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Opener band 306 is connected with shutter 304 on its both ends and
connected w th_opener latch 307 in hal fway. As shown in Fig. 38A, mhen
‘recording nedlun1cartr|dge 300 is inserted into the dlrectT —opeRes
latch 307 is tmjmm"tmu]mm direction of -X by the |lev fg?’og éoH%BEEN :
the storage de ner latch 307 and shutter RiReAdiEed

wi th each ot her by openér Ban8l 306 are ulled in the -Y direction, wnado
305 is rel eased, thereupon exposing red8fdi ng nedium 301. At this tine,

no part materi al for cartrldge case 302 nor part material for shutter 304
exist in area S. RntbPHEr rPHEpEPP BAEFT WBESPdFHQPREHFuﬁ?CQF@rPégE 800 in

t he opposite dlrecglon opener |atch 307 is aned in the X _direction by
the lever ofiFRE F5W§g€n§e9Pc§ndaﬁa thet eerongdatramgofey fxeehe v

direction by the connected opener band 306, and wi ndow 305 cl oses.
Accor di ng t orPhpEieRrneBfnBAkesshkher 8pcopd ExAMSe further rotate so as

to open the second frame against the first frame;

a head unload means for unloading the head toward .
the opening direction of the second frame opened against
the first frame with the frame rotation part; and

a positioning means provided for the first frame for
positioning the recording medium inserted to the
retaining means to a predetermined position by engaging
with the positioning part of the recording medium when
the first frame and the second frame are closed.

18. The exchangeable storage apparatus of claim 1,
wherein cabinet contains the head, the head drive
actuator, the recording medium drive actuator, the
positioning means and the driving force transfer means
therein, wherein a thickness of the cabinet is 5.0 mm or
less.

19. A recording medium drive attuator comprising: a

®* stator having a stator core and a block inside the stator
core, the block having a plurality of center cores
equivalent to the number of driving phases and a
cylindrical coil bobbin wound with a coil inserted into
the center core;, and

a rotor installed inside the stator to drive the
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opened or cl osed by opener band 306. When shutter 304 is in the opened
state .or clo eeping this state with opener latch 307,

mal f uncti on of 0 enlng and closing can be prevented. 1n addition
when shutter HM&@ ned state, area Sis exposemiuesr;; frf-Ql
making it poss e avoi dance operation of‘t e rpa )y

head of the FDD using this recording medi um cartri dge.

advant ageous 107 59 in getting thinner

FDDs. On top of that, effects indicated above can be achi eved by means of
relatively %ﬁ?&ﬁ%&%ﬂnﬁﬁ¢%&%1on so far set forth.

20. The recording medium drive actuator of claim

19, wherein the coil bobbin is a magnetic material coil
bobbin.

21. The recording medium drive actuator of claim-
19, wherein the coil bobbin has a cylindrical body with a
notch linked from one end to the other and linked from an
outer surface through an inner surface of the cylindrical
body.

22. The recording medium drive actuator of claim 19
-further comprising:

a cylindrical bearing that supports the rotor for
free rotation; o 1

a rotétion part installed inside. the bearing and to
rotate by engaging with the rotor; and

a positioning means installed in the rotation part
to position the recording medium to the center position
of the rotating part.

23. The recording medium drive actuator of claim
22, wherein the rotor having a supporting material for
supporting the magnet; and |

the bearing having a securing material and a
rotation material; and

wherein the rotation material and the supporting

material of the bearing is formed in one part.
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The FDD of this invention is a device which is conpatible with a card type
storage that ean—be-inserted into and renoved froman iftersation. ... .. ..
processi ng devj recordi ng medi um or recording n 'iﬁhﬂ&%&ﬁrﬁgggggﬂ.
to be repl aceHmmmvjmumuﬂm present invention is cHaract &EPeagkpy ¢
recordi ng nedi A to rotate the recordi ng nmedi

to read or wite data on the recording nmedium the carriage on which to
mount the heads, the head drive actuatol®®o deternmine the noving position
of the heads, the nechanismto insert or renove the recording nmediumfrom
the storage, the £¥rcutthead dvhve oRCERRLPEBPWPTEBLIBPEr ati on and t he
recording nediumdrive actuator, and so on, and the connector that

connects or di scohnEREQr t havingrageylindrigabt HetapienePararaedethatics is

that the thickness and the width of the device are |l ess than 5 nm and 54.
1 giving a driving force to a head; and '

a stator installed at opposite sides to an outer
circumference of the cylindricallrotation part of the
rotor and cylindrically wound with a coii in the
elongated direction of the rotor.

25. The head drive actuator of claim 24, wherein the
rotor _includes rotor yokes having a plurality of
convexities radially on one end the rotor and on the
other end of the rotor;

wherein the rotor yokes on one end and on the other
are magnetized into different poles.

26, The head drive actuator of claim 24, wherein
the rotor is polarized to several poles toward the
circumferencial direction and the poles on adjacent are
magnetized to different poles from each other.

27. The head drive actuator of claim 24, wherein
each of the coil and the rotor is made 5.0 mm or less in
an outside diameter.

28. A recording medium cartridge comprising:

a disk-shaped recording medium;

a case housing the recording medium;

a window for exposing a part of the recording medium

from the case;
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nm respectively. Mor eover, the recording nediumis characterized in
that it is contained in the cartridge of less than 1.8" in dlaneter less
than 2 mMmin Thickness,—and—+ess than 54 mmin w dth.

t he recording ' i ng
medi um cartrlhﬂn ' ,I"mpﬁlm unl oaded by inserting or rewa

same direction*tocthe th respect to the center of the ro
the recording nediumdrive actuator i £0Bas a function of centering the

recordi ng nmedi um and determ ning the
a shutter provided for the case for closing and

exposing the window;

a latch movable in the direction perpendicular to
the closing and opening direction of thé shutter; and
a 5and that links the shutter with the latch.

29. The recording medium cartridge of claim 28
further comprising: '

a band pressing means for giving a tension to the
band. _ |

30. The recording medium cartridge of claim 28,

wherein the latch is placed at an outside sidewall
of the case and possible to slide the sidewall of the
case. i

31. The recording medium cartridge of claim 28,

wherein the recording medium has a positioning part
and a convexity.

32. The recording medium cartridge of claim 28,

wherein the recording medium has a positioning part
and a circular concave groove.

33. The recording medium cartridge of claim 28,

wherein the thickness of the recording medium
cartridge is 2.0 mm or less.

34. The recording medium cartridge of claim 28,

wherein the diameter of the recording medium is 1.8

inch or less.
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rotation center. It is supported by springs, and so on, and prel oaded, and
has one or nore balls which can be floated or sunk or
has a chucking__nagnet to suck the hub supporting the
and the hub is provided with ta er surface on its oute
rotor has the h Hm;ml'm %H connected to the bal

Wth respect to the rotor center of the recordi ng nedi um
drive actuator, is prOV| ed"with thrid® or nore balls or needles havi ng
the function of centerln t he recordi ng nedi um and determ ning the
rotation center. $ﬁereTh§ grsbangeabarneronAPehappaaRrhys afidcéAdagds
rotating balls or needles freely. The center of the rotor is provided with

a chucki ng ngegeino thgc Ansexs ingh anch sdeceéd ng Meapise insdadgisngmedi um

Wth respect to the rotor of the recording nedium drive actuator, it has a
sprlng mat er izsextileng and ejection port for inserting and ejectlng

the recording medium cartridge having a recording medium,
an arm for supporting the head, an eject shaft mounted in
a direction of insertion and ejection of the recording
medium cartridge, an unload lever, mounted in the
orthogonal direction of the eject shaft, that has a
contact part for contacting thg eject shaft at one end
and a head lifter for giving a rotating force to the arm
at another end, and, wherein

the unload lever rotates by moving the eject shaft,

} the head lifter contacts to the arm according to the
rotation of the unload lever, and the arm rotates.

36. The exchangeable storage apparatus of claim 35,
wherein the inserting and ejecting means further includes
an eject spring for pressing the eject shaft on the side
of the insertion and ejectionlport, wherein the eject
spring contacts the eject shaft at one end and the frame
at another end.

37. The exchangeable storage apparatus of claim 35,
wherein the eject shaft includes a notch, and

wherein the inserting and ejecting means further
includes a shaft barb stopper having a barb stopper to be

engaged with the notch on the eject shaft at one end and
_—\
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.projection or a hole having the function of centering the recording nmedi um
or determning the rotation center, and the space for the dlsplacenent of
spring materialrs and SO . on—Tthe
recordi ng medi l -projection which er{% L@/ﬁft‘ﬁgi’ﬁg‘:ﬁ%dve
nent i oned proj 3[“ ﬁmm “ H Elm Part of the carrfiage BERLAED ot at ed.
At the end of t*heccarritges t*he head is held by nmeans of the arm Wwnhich

rotates in line with the insertion or ré#&bval of the recording nediumor

recording mediumcartridge. The head, therefore, touches or |eaves from
the recordi ng fixed part on the frame in the other end, and

wherein, when the recording medium cartridge is
inserted and reaches to a fixed position, the barb
stopper of the shaft barb stopper is displaced according
to the recording medium cartridge, and an engage state
between the barb stopper and the notéh is released, and
the eject shaft is moved on the side of the insertion and
ejection port.

38. The exchangeable storage apparatus of claim 35,
wherein_the eject shaft has a taper shaped top to be
engaged with the unload lever, and wheréin the unload
lever rotates by moving the eject shaft.

39. ! The exchangeable storage apparatus of claim 35,
wherein the inserting and ejecting means further includes
an unload lever pressure spring for pressing the unload
1ever_in a fixed direction, wherein the unload lever
pressure spring contacts the unload lever at one end and
the frame at another end.

40. The exchangeable storage apparatus of claim 35,
wherein the cabinet has a pressure foot for contacting
the unload lever and giving.pfessure in a fixed direction
to the unload lever.

41. The exchangeable storage apparatus of claim 35,
wherein the recording medium cartridge has a notch, and

wherein the inserting and ejecting means further
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-nediun1 That is, the head touches the recording nmedium when the recording
nedi um or r ecor-di-ng-—nedium cartridge is inserted, and the head | eaves from
t he recording ’Mgmm when the recordi ng medi um or recaqrding nedium

cartridge is u UM’” .addition, it is charact (hwpydﬁ;.ﬂ tgmtg‘%{ﬂp
recordi ng ned nedlun1cartr|dge is insgrted @fpheppv f om
t he recording nedlun1cartr|dge hol der whi ch opens orcu4xu§>$+anggy__—_
agai nst the cabinet of the storage devitz. Mor eover,

characterized i hat ovided ,with the recordi d| cartrldge
hor dor vini cribmdrmea Taish BLGYeR repisd thn SeageageEL b s ﬁvg%rﬁ?efa
slantly and mnrks as rotective cover the stora and the sub cover
whi ch cover L¥HE ‘E%“%‘Eﬁ%rﬁlﬁ%r?ﬁ%esmﬁf‘ae?t "1“??)‘?11? SRYPEyr f ace.

moving the eject shaft, and

wherein the latch lever engages with the notch
mounted on the recording medium cartridge by moving the
eject shaft and sets the position of the recording medium
cartridge.

42. The exchangeable storage apparatus of claim 35,
wherein the cabinet includes a bend piece for pressing
the recording medium cartridge on the side of the
recoxrding medium drive actuator.

43, The exchangeable storage apparatus of claim 1,
wherein the ihserting and ejecting means sets the
position of the recording medium in the frame by eliding
the recording medium cartridge only in one direction.

44. The exchangeable storage apparatus of claim 1,
wherein the recording medium cartridge includes at least
two conductive metal plates mounted separately and a
slide member haviﬁg another conductive metal piece and

wherein the exchangeable storage apparatus further
includes means for judging a writing prohibition to the
recording medium according to a case where the conductive
metal piece of slide member contacts one of the metal
plates and a case where the conductive metal piece
contacts two of the metal plates.

CTT——
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Furthernore, the recording nmedium cartridge hol der

62 and the sub-cover have their independent rotation pivots. The

rot ati onal radl t he sub cover is smaller than he rotationalradjus
of the recordi mﬂé"m” H'l m hol der. The rot at i|GHHE SHEESHAS BEEMN:| sub
cover is |n5|de * pi vot of the recording nmedREPLACEDt ri dg

hol der, and it rotates in I|ne with the rotation of tte—TeTordrmg—medi um
cartridge hol der. v%en t he recordlng fumis inserted, a space is

created between t cov and he recordin nedlun1c rtri dge holder Y]
that the av0|daﬁ e o#%Fh 1 ELOFEgep PPPATAtUS O cla.%

wherein the recording medium cartridge exposes a

1%

conductive metal'plate, and

wherein the exchangeable storage apparatus further
includes at least two conductive terminals and a circuit
which detects that the recording medium cartridge is
mounted when the at least two conductive terminals
conduct with the metal plate of the recording medium
cartridge.

46. The exchangeable storage apparatus of claim 1,
wherein the recording medium has a notch on a
circumference, and |

} wherein the exchangeable storage apparatus further
includes an index sensor placed at a position
corresponding to the circumference of the recording
medium to obtain an index signal by detecting the notch.

47. A recording medium cartridge comprising:

a lower shell and an upper shell; |
two conductive metal plates exposed on the
surface of one of the
lower shell and the upper shell; and
the slide member for switching connection of
two conductive metal plates.
48. The recording medium cartridge of claim 47,

wherein the slide member is placed on the position

This Sheet Has Been RTI ced
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It is also characterized in that the rotation radius of .the sub cover is
| arger ;,than the rotation radius of the nmedium holder, as the rotation

pi vot of the sub cover —Ts—otitside of the rotation pi vot} of--t+-he-+ecarding
medi um cartri’mﬂ”mﬂ” . ub cover rotates in |line il Yitfe: 5Has BEERN
of the nmedi um , m#li mrrecordi ng medium is inserted, REPERGEDR is
created betweerl the kecora ng nedium cartridge hol der ‘and t he suUb—Tover—40
that the avoidance of the head can be f&#ie possi bl e. I n addition,
part of the carriage_on whjch to mount ,the read/wite head can be rotated.
The armis p?ﬁPPﬁ@g LreRoFBrN§tPE20Re WPt aPRORDE! SPKEAFRCBEJFRE nedi um
cartridge holder, ;and the head is provided at the end of = the arm by neans
of spring naferFaigeatides the conditpign,hhati 5he rRecrdéBEdmRgLiHEdi um

drive actuator of | .
cartridge is mounted on an exchangeable storage

apparatus.
49. A recording medium dartriage comprising:
a disk recording medium;
a case for storing the recording medium;
means for detecting a fixed position of the
recording medium in one rotation, the means for detecting
a fixed position being provided in the case.

50. The recording medium cartridge of claim 49,
wherein the means for detecting a fixed position has a
reflection type of photo sensor.

51. The recording medium cartridge of claim 49,
wherein the means for detecting a fixed position'bas a
magnetic resistance device.

52. A recording medium cartridge comprising:

a disk recording medium;

a lower shell and an upper shell for storing
the recording medium; and |

a notch formed at part of the circumference of
the recording medium.

53. A method for using a card type slot of an
information processor comprising steps of:

(a) mounting a storage apparatus, which is able to
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63 this invention is characterized in that it is provided wth the
stator, drive_coil wound around the teeth of the statwr..and the rotor,

where, the coil is wound by bobbins of magnetic mat erfi BHIC SHEET i Hegr BN

inserted to th uu is also characterizgd in quAdEeasta or

is provided w mﬂmmuwmmmre one bl ock being ﬁ P th

the nunber of which i% dhuisvarent to the5 nunber of drive phases. The coi

i s wound by bobbi ns of nagnetlc mat er i ®t° and fixedly inserted to the

stator. he bobbins ar e chara erized in that. they are shaped in the
- abbrevi at ed e ﬁaﬁ%ﬁf‘e %&““k’o n fhe garg t&fﬁ/ﬁ A% e"H“g‘?‘F cul ar.

a condition that the storage apparatus can be easily
dismount;

(b) inserting the recording medium and setting the
position to the storage apparatus;

(c) accessing the recording medium, whose position
is set, using a card recording medium interface mounted
on the card type slot.

54. The method for using the card type slot of
claim 53, wherein the step for inserting the recording
medium and setting the position includes a step for
moving the recording medium only in the direction of
inserting the recording medium.

55. The method for using the card type slot of
claim 54, wherein the step for inserting the recording
medium and setting the position further includes a step
for engaging a convexity, avoidably mounted on the
storage unit for insertion of the recording medium, with
a notch provided oﬁ the recording medium..

56. The method for using the card type slot of
claim 55, wherein the step for inserting the recording
medium and setting the position.further
includes a step for chucking the recording medium on the

. o A
storage unit by using a magnet.

heet Has Been Replaced
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The bearing of the recording nmediumdrive actuator is characterized in
that ,itt is placed on the outer circunference of the rotor connected with
the ‘'rotor yoke supporting the rotor nmagnet, and an avoi dance space is
created at the rotor center for the centering balls. The bearing of
t he recording nmediumdrive actuator is1q2ﬁracterized in that it is nade up
of the cylinder wth a built-in part of e rotor yoke supporting the
rotor magnet, and the balls or the ball bearing. The head drive
actuator of this invention is made up of the rotor of abbreviated cylinder
magnet supported for free rotation or the rotor consisted of the nagnet
and '

EXCHANGEABLE STORAGE APPARATUS, RECORDING MEDIUM DRIVE

ACTUATOR, HEAD DRIVE ACTUATOR, AND RECORDING MEDIUM CARTRIDGE

ABSTRACT

A thin (less than 5 mm) flexible disk drive (FDD) for which the recording medium can
be replaced is disclosed. Recording medium drive actuator (140) and head drive actuator
(105) are made thinner. A positioning means (158) of the inserted recording medium (301) is
projected so as to enable avoidance, and FDD (100) is constructed in such a manner that
read/write head (101) is avo_ided in the direction of movement of the recording medium drive
actuator (140). Furthermore, a window (305) is provided for a recording medium cartridge
(300) to be used for the FDD's so as to expose part of the radial surface and the outer
circumference of the recording medium (301).

Fig. 2.



6@Z“Lhe'fdtor yoke, the stator yoké provi ded horizontally as opposed 1. '~ -

fhé“FUﬁatioﬁ'shaft of the rotor as the symetry shaft, and drive coil, to
performa step drive by a certain angle. The head drive actuator of
this invention is characterized in that it has the | ead screw having
spiral gr.ooves that connect and slide against the cylindrical needles set
on the carriage on which to nount the head, and the rotor connected with
the | ead screw, and the pivot bearing that accepts the end of the | ead
screw at the end of the | ead screm47ﬂ5ﬂ5the spring that provides preload
fromthe other end of the |ead screw.. By performng a step rotation by a
certain angle, the drive position of the carriage is determ ned. The
head drive actuator of this invention is




cH%rangrized in that it has the thickness of less than 5 mm It is
al so characterized in that it has the rotor nmagnet nagnetized in the
direction of rotation shaft of the rotor, and the rotor yoke, and the

stator yoke that opposes these rotor yokes froma certain gap. The
rotor magnet is also characterized in that it is nmagnetized in the radial
direction of the rotation shaft. The stator and rotor are
characterized in that they are constructed by paired parts or nore.

65 . The recording mediumcartri d@/@5this invention is




sharacterized in that it has the case and the shutter, and the shutter is
set 't open and close in the direction perpendicular to the insertion of
the cartridge into the storage, and the latch for opening and closing the
shutter is provided on the side of the cartridge, and the latch and the
shutter are connected with a band. The recording nediumcartridge is
characterized in that the insertion direction side, or part of materials
of the outer circunference of the shutter for opening or closing the

wi ndow t hrough whi ch the read/ wite3)6Ad makes an access and the cartridge
case into the storage, are renoved. Enbodinent 16. - Hereinafter, an
enbodi nent of the present invention wll be described with reference to'
the attached figures. Fig. 39 shows a perspective view of an external
sight of the FDD unit 100. Fig. 40 shows a perspective view of

"Fig.3




'the structure of the internal of the FDD unit 100 in which the upper cover
113a is renoved. Fig. 41 shows a perspective view of the FDD unit 100 in
whi ch the upper cover 103a is renoved and the recordi ng nedium cartridge

300 is mounted. Fig. 42 shows a part of the cross

the FDD unit 100.

t he

110, a cartridge receiving
medi um cartridge 300 horizontally.
in the longish direction of the un

In the figure,

ELRE

66 FDD unit 100.

wal |
ar.e

sect i onal
a frame 110 supports the whol e of

si de vi ew of

In the frane

face 110s is a face to nmount the recording
parts 1l1lla and

111b extend
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pounted in the vertical direction to the cartridge receiving face 110s.
The frame 110 is opened forwardly and a taper face 110c.is provided so
that the recording nmediumcartridge 300 is inserted easily. An insertion
and ejection port 180 of the cartridge protects the internal of the frane
110 and the FDD unit 100. The insertion and ejection port 180 is conposed
of the upper cover 113a nounted on the top face of the FDD unit 100. The
center of the cartridge receiving face 110s has a circular center hole
110d. On the other side of the ins;svgpg%and ej ection port 180 fromthe
center hole 110d, a rectangul ar he ceess portion 110e which extends in
the longish direction is provided. The frame 110 is sandw tched bet ween

t he upper cover 113a and the |ower cover 113b.  The external shape of the
FDD unit 100 covered by both of ttF'i:gvess 113a and 113b is in

140 155




agcordance with type 2 of PCMCIA. Under the frame 110, the recording

medi umi'dri ve actuator 140 for rotating and driving the recording rmedi um
301 in the recording nedium cartridge 300 is |located. The recordi ng nmedi um
drive actuator 140 is conposed of a dishing shape of rotor 150,

67 the chucking nmagnet 154 to absorb a nmetal hub, not shown in the
figure, fixed in the recording nmedium 301 the centering ball 158 which is
the center of rotation of the rotor 150 and so on. The centering ball 158
and the chucking magnet 154 are fackﬁ9ﬁég t he upper side of the cartridge
receiving face 110s through the cent e

13
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1;10d of the frane 110. Fig. 43 shows an enl argenent of the outskirts
of the head access portion 110e of the frame 110 and a perspective view
seen fromthe top face of the FDD unit 100. Fig. 44 shows a side cross
sectional view of unload state in which the read and wite procedure
cannot be perfornmed and the head 101 is unloaded. Fig. 45 shows a side
cross sectional view of the load state in which read/wite procedure is
possi ble. Fig. 46 shows a perspective view of a head unl oad mechani sm
Fig. 46 shows a perspective vieM/seaﬂg???n1the top face of the FDD unit
100. Fig. 47 shows a perspective vie he FDD unit 100 wherein the
frame 110, head frames 104a and 104b in Fig. 46 are renoved and only the
head unl oad nechanismis left. ~ In the figure, at the head access
portion 110e, a read/wite head 101 is located to read and wite the
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nformati on for the recording nmedi um 301. An upper head 10la is situated
on the side of the cartridge receiving ' _

68 face 110s and a | ower head 101b is situated on the side of the bottom
Further, both of the heads 10la and 101lb are positioned respectively

agai nst each of the ends of the upper arm 104a and the | ower arm 104b
extending in the longish direction. The other ends of the arnms 104a and
104b are situated on the carriage 102. Wth the carriage 102, both of the
arms 104a and 104b nove back and f@LFHy the head drive actuator (not
shown in the figure). The end of the upper arm 104a is fixed on the
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carriage 102 and the | ower arm 104b has a rotation support at ‘the carriage
102. By using the lower arm spring 400 conposed of flexible plate materi al
whose end is fixed at the carriage 102, the lower arm 104b is al ways:
given a tension in the direction of being shut wth the upper arm 104a.
The carriage 102 has a peaking shape of arm stopper 102a, which regul ates
the rotation angle of the |lower arm 104b toward the side of the upper arm
104a. The lower arm 104b is restricted to rotate wthin a range of a
defined angle. A head lifter 402 is 9¢ofigbsed of a lifter 402a, an unl oad

| ever 402b, a rotating force receiver 402c, and a tension receiver 402d.
In order to make t head 101b ef to the |oad state_ogr the unload
state, the lifter rot at es e~ unl oad | ever 40Pb rofates.
Then, by noving t pwerf ar m 104b upjiand , the | oastate or
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69 the unload state is achieved. The unload | ever 402b is supported to be
rotatable freely by a | ever supporter 110g. The |ever supporter 110g is
nounted on the frame and sticking out fromthe frame 110. ~ The ot her
end of the lifter 402a of the head lifter 402 has the rotating force
receiver 402c. The rotating force receiver 402c receives the transm ssion
force from the eject shaft 403 and rotates the unload | ever 402b. An
tension receiver 402d is positioneddﬁét%z&%e nearer the lifter part 402a
than the rotating force receiver 402 al ways give the rotating force
to the unl oad ' '

Fig.10A
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| ever 402b. The tension receiver 402d receives the tension from al nost
U-shaped rotating force spring 404 whose end is fixed on the frame 110. By
giving the force in the direction to which both faces of the U shape
encounters are separating, the tension receiver 402d always tends to
rotate to the side of the upper cover 113a, nanely, in the direction of an
arrow Ain the figure. The rotating force receiver 402c is located in the
side wall part 1l1la of the frame 110. The rotating force receiver 402c has
a top bent on the side of the |owef £4yBH 113b. The top contacts an end
part 403a of the eject shaft 403. Fig. 48 shows an external
perspective view of the eject shaft 403. The eject shaft 403 is able to

slide in
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70 the longish direction in the side wall part 11la of the franme 110. An
eject’ button 405 is fixed at an end of the

the insertion and ejection

ej ect shaft 403 on the side .of

port 180. The other end is a term nate part
403a by decreasing the thickness of the eject shaft 403 to the

end part.

The eject shaft 403 has a spring stopper 406a at al nobst center part of the

| ongi sh body. The spring
shaft 403.

ej ect

Fig..49 shows
part 1l1la having a notch 110k. Thélﬁﬁibﬁg

out si de.
and a coil
t he

In the notch 110Kk,

spring 407

the ej ect

st opper 406 engages with a coi

spring around the

rspective view of the side wall

10k gives an

open port from

shaft 403, the spring stopper 406

are exposed. The eject shaft 403 is placed inside of
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coil spring 407. An end of the coil spring 407 contacts the spring stopper
406. 'The other end of the coil spring 407 contacts the spring stopper face
110m of the frame 110 on the opposite side of the insertion and ejection
port 180. The |l ength of the open port of the notch 110k is nore than the

| ength for which the coil spring 407 can heap extension operation.
Therefore, the coil spring 407 extends fromthe spring stopping face 110m
as a base position and al ways giv?s tgastension to the eject shaft 403 in
the direction of the insertion and é?é t¥on port 180 through the spring

st opper 406. . 71 '
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Fig. 50 shows a perspective view of the shaft barb stopper 408. The shaft
barb stopper 408 controls the novenent in the |longish direction of the

ej ect shaft 403 by insertion and ejection of the recordi ng nedi um
.cartridge 300. The shaft barb stopper 408 is conposed of flexible plate
mat eri al "having an el astic force. An end of the shaft barb stopper 408
forms a curved convexity 408a and the other end is fixed on the frane 110.
The convexity 408a of the shaft barb stopper 408 is engaged wth a barb
st opper notch 403e. The barb sZngqrEnotch is notched in the |ongish
direction of the eject shaft 03" "The convexity 408a is possible to be
bent to the side of the |ower cover 113b so as to rel ease the engage
state of the shaft barb stopper 408 and the barb stopper notch 403e.
Next, an explanation is nmade for the operation of

Fig. 14




t he head unl oad nmechani sm when the recording nedium cartridge 300 is
inserted in the FDD unit 100. In this operation, the unload state, in
which read and wite procedure is inpossible, changes to the | oad state,
in which read and wite procedure is possible. Fig. 51 shows a
perspective view of the head unl oad nechani sm under the unload state. In
the figure, the frame 110 is not shown. The recordi ng nmedi um

72 the

cartridge 300 is inserted from . :
i nsertion and ejection port 180 and1§ﬁvagg;on the cartridge receiving face
110s and cones in contact with
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the convexity 408a of the shaft barb 408. The convexity 408a bends by

bei ng* pressed by the recording nedium cartridge 300 to the side of the

| ower cover 113b. Then, the engage state of the barb stopper notch 403e of
the eject shaft 403 is released. The eject shaft 403 is forced to slide
to the side of the insertion and ejection port 180 by the coil spring 407.
As a result, the eject shaft 403 noves in the direction of the insertion
and ejection port 180 until the sp73$9g§gppper 406 contacts the franme
side wall 111la on the opposite side h spring stopper face 110m The
ej ect button 405 cones out fromthe frame 110. Under the unload state, the
rotating force receiver 402c contacts the higher face 403c of the taper
face 403b of the eject shaft 403, which is on the side of the insertion
and ejection port 180. Wth the eject shaft 403 noving, the taper face
403b slides. The rotating force receiver 402c slides down the taper face

Fig.16
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403b and contacts the |ower face 403d which is on the

opposite side of the
I nsertion and ej ection port 180.

The rotating force receiver 402c rotates
around the unload l'ever 402b. Wen the rotating force receiver 402c

rotates, due to the tension of the rotating force spring 404, the unload
| ever 402b rotates in the direction of :

73 the arrow Ain the figure. Wth the rotation of the
receiver 402a, the lifter part 402a rotates in the same direction. \Wen
the lifter part 402a is rotated and separated fromthe | ower arm 104b,

| ower arm 104b rotates unti |1I7/7C5ES in contact with the
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arm st opper 102a. Wen the | ower arm 104b contacts the arm stopper 102a,

t he riecordi ng nedium 301 is sandwitched between the |ower head 101b and

t he upper head 10la. Then, the load state in which read and wite
procedure is possible is conpleted. Next, an explanation wll be
made for the operation in a case where the |oad state noves to the unl oad
state and the |ower head 101b is unloaded. Fig. 52 shows a perspective

vi ew of the head unl oad nechani smunder,_the |oad state. In the figure, the
frame 110 is not shown. Under the 16£A7§5ate, the eject button 405
continues to be conme out fromthe frane 110. When the eject button
405 i s pressed against the extension force cggsed by the coil spring 407

of the eject shaft 403, the eject shaf noved. The rotating force
recei ver 402c being contacted to the |lo
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face 403d under the |oad state slides on the taper face 403b when the

ej ect shaft 403 slides and noves contacted portion to the higher face
403c. \Wen the rotating force recelver 402c noves fromthe | ower face 403d
to the 74 higher face 403c, the

unl oad | ever 402b rotates in the opposite direction of rotation shown by
an arrow B when the unload state changes to the |oad state. According to
the rotation of the unload |ever 402 the lifter part 402a rotates. Wen
the lifter part 402a contacts the 6%/7%5n1104b the | ower arm 104b
rotates in the direction of separatlng fromthe upper arm 104a.
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can rot.ate around the shaft center of the unload | ever

75 402b as well as the unload | ever 402b and the lifter part 402a not
shown in the figure. A pressure foot 113d, wherein a part of the upper
cover 113a is cut and pushed down, is situated on the top of the rotating
force receiver 402c. The pressure foot 113d gives a pressure to the
rotating force receiver 402c so that the rotating force receiver 402c

al ways contacts either of the higher face 403c, the taper face 403b or the
| oner face 403d of the eject shaft 2Q8/75




Thus, by providing the pressure foot 113d on the upper cover 113a, the
rotating force spring 404 in Enbodinent 16 and the tension receiver 402d
do not need to be nounted and the nunber of conponents can be reduced.
Enbodi nent 18 Fig. 54 shows a perspective view of the position
setti.ng nechani smfor positioning the recording nedium cartridge 300 on
the FDD unit 100. It shows an unload state where the position setting is
rel eased. Fig. 55 shows a perspecthéb%%gﬁlof the position setting
mechani sm under the |oad state. Fig&. wWs a perspective view of the
engage state wth the recording mediumcartridge 300. ~In the
figures, a latch lever 410 is a position

Fig.23




76 setting nenber for holding the |oad state which read and wite
procedure is possible in the FDD unit 100. The latch lever is conposed of

. the pol e shaped stopper 410a and the alnost U-- shaped hook spring 410b in
the plain of the cartridge receiving face 110s. The hook spring 410b is
pl aced in a concave 110p of the frame 110. When the recordi ng nedi um
cartridge 300 is |loaded in the FDD wunit 100, the hook spring. 410b is

hi dden under the recording nmediumcartridge 300 by the concave 110p.

The eject shaft. 403 has a | ock noth 5{590 whi ch the stopper 410a noves
under the unload state. The | ock notch 403f is provided to contact with
the pol e side of
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the stopper 410a of the latch lever. The stopper 410a is always forced to
contact with the | ock notch 403f by the hook spring 410b. The side
of the recording nmediumcartridge 300 has a senmicircul ar stopper notch
300a. When the recording nediumcartridge 300 is conpletely inserted to
the FDD wunit 100, the pole side of the stopper 410a is engaged wth the
st opper notch 300a. Thus, the latch I ever 410 is nounted to engage
with the stopper notch 300a of the recording nediumcartridge 300. i
Accordi ngly, the position of the rggqbqy medi um cartridge 300 both in
the longish direction and the shortish direction is set.

Fig_.25
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77 . There is shown the operation of the cartridge position setting
mechani sm wherein the recording medium cartridge 300 is inserted to the
FDD unit 100 changing the unload state to the |oad state. The
recording nmediumcartridge 300 is inserted from the insertion and ejection
port 180 and slides on the cartridge receiving face 110s so as to be
inserted to the inside of the FDD unit 100. In case of insertion, the

| atch I ever 410 is placed on the side of the eject shaft 403 by the hook
spring 410b. Therefore, the latch | ed&®/ZHntacts the | ock notch 403f. This
avoi ds bothering to insert the recording nmediumcartridge 300. Wen the
recordi ng mediumcartridge 300 is co tely inserted, according to the
unl oad nmechani sm of the read/ witeihe 101, the eject shaft 403 noves to
the side of the L0 |




i nsertion and ejection port 180. At the sane tinme, the |ock notch 403f
nmoves on the side of the insertion and ejection port 180. The latch |ever
410 being contacted the I ock notch 403f noves out in the inside of the FDD
unit 100 along the | ock notch 403f. Wen the recording nediumcartridge )
300 is conmpletely inserted and the novenent of the eject shaft 403
finishes, the stopper 410a and the stopper notch 300a of the latch | ever
410 are engaged and the recording nmediumcartridge 300 is set to the |oad
state. 26/75 78 There is shown the -
operation of the cartridge
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position setting nmechani smwherein the recording medium cartridge 300 is
-ejected to the outside of the FDD unit 100 changing the | oad state to the
unl oad state. The | oad state changes to the unload state according

to the head unl oad nechanism Wen the eject button 405 is pressed, the

ej ect shaft 403 noves to the side of the insertion and ejection port 180.
The 1ock notch 403f also noves. According to the notched shape of the | ock
notch 403f, the latch | ever 410 retracts in the direction of the eject
shaft 403. The engage state betMegﬂz?§7é%Iatch | ever 410 and the stopper
notch 300a is rel eased. The reco dium cartridge 300 positioned in
the inside of the FDD unit 100 by the latch lever 410 is released. As a
result, the recording nediumcartridge 300 is enabled to be ejected and
the unload state is set. Based on such configuration, the recordi ng nmedi um

l—————————-———-—-.—-——_—-———-——-——.—_



artrldge 300 Is positioned in the FDD unit 100. Enbodi nent 19 Thi s
- enbodi'nment shows anot her enbodinent related to the cartridge position

setting nmechani sm Fig. 57 shows a perspective view of the
configuration of the cartridge position setting nmechanism of the present

enbodinment. In the figure, a cartridge receiver face 110s is provided in
the frame 110. A side 79 wall part

28/7 g - . : !
111a is provided in the frame 110. A'loc notch 403f is provided in the
ej ect shaft 403. A latch |ever 4F11 osed of a pol e shaped stopper
410a and a 95-279) :
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plate | ever 410c. The latch |lever 410 is engaged with a pin 411. The pin
411 i5 the stopper of the latch lever 410 in the direction of thickness of
the FDD unit 100. The pin 411 also serves as a rotation shaft so that the
| atch | ever 410 can rotate. The latch | ever 410 is not always forced
to contact to the |lock notch 403f. However, by the recording nmedi um
cartridge 300 being inserted, the inserting top of the recording nedi um
cartridge 300 forces the stopper 410a.to retract toward the | ock notch
403f. \Wen the position setting me2@yiAf enters the |oad state, the
stopper 410a is pushed out fromthe lock notch 403f and is engaged wth

t he stopper notch 300a of the recording nedium cartridge 300. Wen the
recording mediumcartridge 300 is ejected, with the ejecting operation of
the recording nediumcartridge BOOE:LQfTﬁl ct shaft 403 noves on the side
of the insertion and ejection port 180 * st opper




410a can be retracted in the inside of the lock notch 403f. According to
t he mbvenent of the recording nmedium cartridge 300, the stopper 410a
returns in the inside of the |lock notch 403f. Enbodi nent 20

—

S

80 Fig. 58 shows a part of cross sectional side view when the
recording nmediumcartridge 300 is inserted to the FDD unit 100. Fig. 59
shows a whol e perspective view of the upper cover 113a. I n the upper
cover 113a, bend pieces 113c are provided. The bend pieces 113c press the
recordi ng _30/75
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medi um cartridge 300 in the direction of thickness of the FDD unit 100
‘when'the recording nediumcartridge 300 is inserted to the FDD unit 100.
By an elasticity of the bend piece 113c, the top face of the recording
medium cartridge 300 is pressed down and therefore the recording nedium
cartridge 300 is firmy fixed in the FDD unit 100. . Thus, by pressing
the recordi ng nedium cartridge 300 fﬁlyﬁ7£he bend piece 113c of the upper
cover 113a, it is possible to performstable read and wite operation.

As has been described, the unload |S;_ﬁ}§%tes by noving the eject shaft
and the head lifter contacts and rot®tes the armaccording to the rotation
of the unload I|ever. Accordingly, tBE recording nediumcartridge can be
inserted in the plane direction. nt in the vertical direction is
not needed. As a result, it is =wd! i 1G8Bt the structure can be
simplified and the
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FDD uni:t can be nade thinner. Since the eject spring whose one end on

the side of the insertion and ejection port contacts the eject shaft

81 and the other end contacts the frane, the eject shaft cones to be

al ways forced toward the side of the insertion and ejection port. As a

result, it is possible to sinplify the nechanismrelated to the eject

shaft and obtain the FDD unit at a | Furthernore, the shaft’
notch of the eject shaft

(%13
barb stopper whose one end is engagqerwit hathe
and the other end is fixed on the f adggh vi ded. When the
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recording nediumcartridge is inserted and reaches to the
barb position of the shaft barb stopper is

medi um cartri dge.

Then,

t he

cone down by the r
engage state with the eject shaft

posi tion,

t he
ecordi ng
is rel eased

and it

is

insertion

and ejection port. As a result, it
t hi nner. Si nce the touching part
unl oad | ever has a taper shape and the

possi ble to nove the eject shaft on the side of the
i s possible

to nake the FDD unit

of the eject shaft contacting the

unl oad 1 ever

ej ect shaft,

it

is

rotates by noving the

possi bl e to si A3 bhe head unl oad nechani sm and

obtain

the FDD unit at a | ow cost.

Since the unl oad | ever whose one

end contacts the

unl oad | ever

and t he ot her

end contacts or fixed to the

frane is provided, it is possible to s
and obtain the FDD unit at a | ow cost.
giving the pressure to

inmplify the head unload nechani sm
Since the pressure foot for
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82 the unload lever in a predetermined direction is nounted, it is
possible to sinplify the head unl oad mechanismand obtain the FDD unit at
a | ow cost. By noving the eject shaft, the latch lever is rotated or
di spl aced. Accordingly, the latch | ever can be engaged with the notch of
the recording nedium cartridge. Therefore, it is possible to determ ne the
position of the recording nmediumcartridge and sinplify the positioning
mechani sm of the recording medium_ cartridge. As a result, it is possible
to obtain the FDD unit at a | ow cB4
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Si:nce the bend piece for pressing the recording nediumcartridge to

t hei side of the recording nedium drive actuator is provided on the cover,
it is possible to pressure the recording nediumcartridge and reduce the
nunber of parts. As a result, it is possible to obtain the FDD unit at a

| ow cost. Enbodi nent 21 Herei nafter, an enbodi nent according to this
invention will be described with reference to the attached figures.

Fig. 60 shows a plan view of the recording nmedium cartridge. Fig. 61 shows
a side view of the cartridge. Fig§35567' d 61 show a condition that a
shutter 304 is opened. Fig. 62 shows a cross sectional view of the

Fig.39




83. recording nediumcartridge. Fig. 63 shows an A-A cross sectional view
of Fig. 62 to the direction of the arrows. Further, Fig. 64 shows a
part of a plan view of FDD wunit according to the present invention. Fig.
65 shows a B-B cross sectional view of Fig. 64 to the direction of the
arrows. Fig. .65 shows the FDD unit and the recording nediumcartridge at
the time when the recording nmediumis under the |oad state. A
cartridge case 302 is conposed of Eii? i é? upper shell 302a and a

resi nous | ower shell 302b. The cart &3639 ase 302 carries a di sk shaped
recordi ng nmedium 301 fixed on the hub 303.. An opener band 306 is provided
in the cartridge case 302. The end of the opener band _




306 is_.fixed to an opener |atch 307 and the other end of the opener band
306 is fixed to a shutter 304. As shown in Fig. 60, when the recording
medi um cartridge 300 is inserted into the FDD unit 100 in the X direction,
the opener latch 307 is noved in the - X direction by the opener |ever
324 nounted on the FDD unit 100. Sinultaneously, the shutter 304 is pulled
inthe - Y direction and the wi ndow 305 is opened. Then, the recording
medi um 301 is exposed. Here, an area S has no parts on no nenbers of the
cartridge case 302 and the shutter 303/25_the ot her hand, when the
recording nediumcartridge 300 is pulled out fromthe FDD unit 100,




84 the opener latch 307 is noved in the X direction by the opener |ever
324. *Sinul taneously, the shutter 304 is noved in the Y direction and a

wi ndow 305 is cl osed. A slide nenber 310 is used to recognize the
witing prohibition state wherein information once recorded in the
recordi ng medium 301 is not erased. A conductive netal piece 311 of yoked
type is fixed on the slide nenber 310 based on such as an integral
structure. The conductive netaléﬁéﬁefégll i s conposed of an elastic
plate of a flat spring. The | ower 2V 2b fixes two conductive neta

pl ates 312a and 312b separately as shown in Figs. 62 and 63 based on such
as an integral structure. Further, portions of the netal plates 312a and
312b are exposed under the | ower shell 302b. In Figs. 64 and 65, a
frame 110 supports the FDD wunit. Termnals 115a and 115b are parts of a
wite :

=

)
113b

Fig.42




protect swi tch which recognizes the witing prohibition state. Each of
termnals 115a and 115b is conposed of flat spring of the conductive
nmetal . Each of the terminals 115a and 115b is fixed at the departed
position not to be contacted to the other termnal by the switch hol der
116. The switch holder 116 is made of noncurrent substance |like resin and
fixed on the frame 110. The ends of the termnals 115a and 115b are
connected to the circuit board, not shown in the figure,

85 in the FDD unit by the cablgg\ﬂ%ﬁ't he recordi ng nedium cartridge 300
is mounted on the FDD unit 100 and’'the | oad




state is_set, termnals 115a and 115b are respectively contacted to the
two netal plates 312a and 312b exposed fromthe | ower shell 302b.

The operation of the wite protect switch will now be described. Fig. 66
shows a cross sectional viewin the direction of plan of the recording
medi um cartridge 300. Fig. 66 shows a condition that the netal piece 311
fixed on the slide nenber 310 cones in contact with only netal plate 312b
fixed on the | ower shell 302b. Fig. 7d72§?ms-a cross sectional viewin the
direction of plan of the recordiné’ cartridge 300. The netal piece
311 shows a condition that the netal piece 311 contacts two netal plates
312a and 312b. When the recording nediumcartridge 300 is set under
the load state in which read and wite procedure is possible, wite
protect switch terminals 115a and 115b on the side of the FDD unit

respectively contacts netal 'F:igl;zlzl _
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pl ates 312a and 312b fixed on the | ower shell 302b. As shown in Fig. 66,
when the netal piece 311 contacts only the netal plate 312b, the termnals
115a and 115b connected to the circuit board are not conducted. On the

ot her hand, as shown in Fig. 67, in a case where the netal piece 311
contacts both of the nmetal plates 312a

86 and 312b, there occurs a conducting state between the termnals 115a
and 115b. The circuit board judges 4”?95923 the witing is prohibited or
not by checking the conducting state! In this way, when the part of
the function of the

=
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wite protect switch is provided in the recording nedium cartridge 300, a
thi nner type of FDD unit than a conventional one is configurated. It is
possible to obtain the FDD unit 100 havi ng thi ckness of below 5.0 nm
which is able to be inserted to the standard sl ot defined by the PCMI A
type specification. Enbodi ment 22 Fig. 68 shows a top view when the
recordi ng medium cartridge 300 is nounted on the FDD unit 100 under the

| oad state in which read and wite prizgure is possible. Fig. 69 shows a°
side view of Fig. 68 and a G C cross Yi®nal view of Fig. 68 to the
direction of an arrow. In the figures, an interface connector 181 is
a connector in accordance with PCMCI A type 2 specification. A slide
menber 310 is used for recognizing witing prohibition state of the
recordi ng medium A recording

Fig.47




medi um cartridge 300 is conposed of the recording nmedium 301, the upper
shell 302a, the 1ower shell 302b, the slide nenber 310 and so on.

When the recording nediumcartridge 300 i s nounted

87 to the FDD unit 100 and the load state is set in which read and wite
procedure is possible, the slide menber 310 is situated on the outside of
the FDD unit 100. In order to nove the slide nenber 310 in the Y '
direction, the upper shell 302a h?i ?aée to expose the slide nenber.
Then, the slide nmertber is noved th éﬁﬁ the hole. The center of the top of
t he recordi ng nmedi um

Fig.48




cartridge 300 has anot her hole 300h: When the recording nediumcartridge
300 is pulled out fromthe FDD unit 100, the hole 300h can be used.

When the slide nenber 310 used for recognizing the witing prohibition
state of the recording nediumis positioned on the outside of the FDD unit
100 and is facing to the top side to make the operation easy. Therefore,
it is possible to set or reset the witing prohibition state unless the
recording mediumcartridge 300 is set to the unload state. Enbodi nent 23
Fig. 70 shows a cross sectional view4Fﬁ/§ﬁ5, direction of 'plan when the
recording nmediumcartridge 300 is nmounted on the FDD unit 100 in a case
where the recording nediumcartridge 300 is under the load state. Fig. 71
shows a D-D cross sectional view seen in the direction of the arrows.

Fig.49




In the figures, a frame 110 supports the FDD unit

-« 88 :+100. A head drive actuator 105, a circuit board 114 and a |ower shel
302b are provided. The | oadi ng menber 130 | oads the recordi ng nedi um
cartridge 300 on the FDD unit and sets the position. A conductive netal
plate 320 is wused as a disk-in-switch for checking whether the recording
medi um cartridge 300 is nounted on the FDD unit 100 or not. A portion of
the metal plate 320 is exposed. and fixed on the surface of the | ower shel
302b based on such as integral sgfgiZie. Two disk-in-switch terminals
117 and 118 are fixed on the circuit board 114 by using




such as, a net hod of sol dering. The disk-in-switch termnals 117 and
118 has a spring characteristic. The termnal end portions 117a and 118a
are al ways pressed in the direction of top of the FDD unit, nanely in the
direction of thickness of the cartridge 300. The term nal end portions
117a and 118a are. arranged to get in touch with the exposed portion of
the nmetal plate 320 fixed on the |lower shell 302b when the recording

medi um cartridge 300 is nounted on the EDD_unit 100 and the |l oad state is
set. When the recordi ng nedi um46/7fﬁge 300 is nounted on the FDD
unit 100, both of the top portions 117a and 118a of the disk-in-swtch
termnals 117 and 118 cone in contact with the netal plate 320 on the
recordi ng medium cartridge 300. Then, the disk-in-switch termnals 117

402d

Fig.51




89 and 118 becones the conducting state. Wien the circuit board 114
detects the conducting state, it.is possible to judge that the recording
medi um cartridge 300 has been under the |load state in which read and wite
procedure is possible in the FDD unit 100. Thus, the netal plate 320
. 1s provided for the disk- in-swtch at the bottomof the cartridge,

- nanely, the lower shell 302b. The portion of the netal plate is then
exposed on the surface of the recording nmediumcartridge 300. Further, by
mounting the disk-in-switch ter 2?1-%5 117 and 118 fromthe circuit board

. 114, the structure of the di4|7—r? witch for detecting that the recording
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medi um cartridge 300 is under the |load state on the FDD wunit 100 is
“sinplified and the FDD unit 100 can be made thinner. Enbodi nment. 24

In this enbodiment, there is shown another enbodinent related to the
structure of the disk-in- switch. Fig. 72 shows a cross sectional viewin
the direction of plan when the recording nmediumcartridge 300 is nounted
on the FDD unit 100 and the |oad state is set. Fig. 73 shows an E-E cross
sectional view of Fig. 72 seen in irection of the arrows. In
~the figures, the frame 110 suppor DD unit. The head drive actuator
105, the circuit board 114 and
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90 the recording nmediumcartridge 300 are provided. The upper shell 302a
is a top side case of the recording nediumcartridge 300. The slide nenber
310 is used for wite protection. The shutter 304 i.s provided in the
recordi ng nmediumcartridge 300. The interface connector 181 is the
connector in accordance wi.th PCMCI A type 2 specification. The
circuit board 114 has a connector 331 having nore than two (five in Fig.
72) termnals 332 to be a standargggf ition detecting when the
recording nmedium cartridge 300 tr /gggie the | oad state., The recording
medi um cartridge 300 has a connector contact 330. The connector contact
330 has a plurality of contacts to contact with each of the term nals 332.
So that there mght be at | east two conducting points, at |east two

Fig.54
410
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contact.s 330 are connected each other by using a nmethod of soldering or a
cable. Fig. 72 shows a conducting state between the contacts 330a and
330b. According to the present enbodi nent, by detecting the
conducting state based on the connection of the connectors and term nals,
it is possible to detect the position of the recording nmediumcartridge
300 and obtain the stable thin disk-in-switch. Enbodinent 25 Fig.

74 shows a top view of the recording dj .
91 <cartridge 300. In the figure, thgra/‘i?s-?shown a condition

Fig.55
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‘that the shutter 304 is opened. Fig. 75 shows an F-F cross sectional view
"of Fig. 74 seen in the direction of the arrows. The recordi ng nmedi um
301 and the hub 303 are bonded by using such as a double coated pressure
sensitive adhesive tape and carried in the recording nedium cartridge 300
to be rotatable. A case of the recording nediumcartridge 300 is conposed
of the upper shell 302a and the |ower shell 302b. The inside of the upper
shell 302a corresponding to the pgsitjon a little shifted from the center
hol e 303a of the hub 303 has an indek/#6Bsor 340 to detect a pr edefi ned
position in one rotation. The index censor 340 is a reflection type of
phot o sensor. The hub 303 is made of stainless material and its

color is nornmally silver. So that a predefined position of the recording
medi um 301 or the hub 303 is detected by

o
O
O
m

Fig.56




usi-ng a.reflection type of photo sensor, a face 303b of the hub 303 facing
to the index sensor 340 has a marker 350 of black color, for exanple, in
order to be an opposite color of silver. As a result, when the recording
medi um 301 and the hub 303 rotate, the output signal of the index sensor
340 changes according to the black marker 350 on a part of the hub 303.
Then, it is possible to obtain the index signal fromthe changed

92 signal. An i ndex censor 3421é§(2%£nected to a flexible print
cable (hereinafter, referred to as . Each

4O3f

1108




contacts of the connector contact 330 at the connector socket 333 nounted
on the side of the shutter 304 of the recording nmediumcartridge 300 are
connected to FPC 341 by using a nethod of soldering and so forth.
Accordingly, the index signal obtained by the index sensor 340 is out put
to the circuit board 114 of the FDD wunit 100 through the FPC 341 and the
connector contact 330. Thus, by nmounting the index censor 340 in the
recordi ng medi um cartridge 300, it 553?’(;55 ble to nake the FDD unit 100
smal | er and thinner. Enbodi ment 26 Thi s enbodi ment shows anot her
enbodi mrent of the recording nmediumcartridge described in Enbodi nent 25.

Fig. 76 shows an F-F cross sectional yiewof Fig. 74 which is a top view
of the recording nediumcartridge, sinfff to the view of Fig. 75.
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kn the figure, the upper shell 302a, the |lower shell 302b, the hub 303 and
the recordi ng nedium 301 are provided. The index sensor 340 uses the
magneti c resistance device here. On the face 303b of the hub 303 facing
to the index sensor 340, a sheet magnet 351 which :

93 has N and S magnetic poles in the direction of plan is bonded by using
adhesive and so on. As a result, when the recording nedium 301 and the hub
303 rotate, the magnetic field of the magnet 351 fixed on a part of the
hub 303 is detected by the nagneti54;é’§f,5t ance device of the index sensor
340. Then, it is possible to obtain the

Fig.59




i ndex signal . Thus, by using the magnetic resistance device as the
index sensor, it is possible to detect a predefined position in one
rotation and to obtain the index signal as in Enbodi nent 25. Enbodi nent
27 Fig. 77 shows a plan view of the |ower shell 302b of the
recording nediumcartridge 300. Fig. 78 shows a part of the cross
sectional plan view when the recording nediumcartridge 300 is set under

the | oad state where read and wwiteajif§¢§ﬁ§?e is possible in the FDD unit
100. Fig. 79 shows a GG cross sectional view of Fig. 78 seen in the

direction of the arrows. I n t he f,igur t he | r shell 302b, the
shutter 304 and the recording i; (g()prOV| A part of a disk
circunference of the recordi ng jfedi um 3 has a noy ch 301a. The | ower
shel | 302b has a hol e 30gbi%0o- e
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“able to I nspect the notch 301a.

when ‘'t he shutter 304 is opened
When the shutter 304 is shut,

the hole 300b is covered by

In Fig. 77, the hole 300b is exposed only
94

the shutter 304.

Therefore, the hole 300b is not seen
medi um cartridge 300. However,
pl ace covered by the shutter 304.
sensor 340 for

recordi ng medi um cartridge 300

30Zb

detecting a predefi @ geg8btion-in one rotation is
at a corresponding position the hole 300b of the

Fig

fromthe surface of the recording

the hole 300b does not need to | ocate at a

In the FDD unit 100, the index
nount ed

| ower shell 302b when the
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is set under the |oad state where the read and wite is possible. The
i'ndex 'sensor 340 here uses the reflection type of photo sensor.

There is shown a description of how the index signal is obtained by the

i ndex sensor 340. When the recording nediumcartridge 300 is set
under the |load state on the FDD unit 100, the recording nmedium 301 is
detected by the above nenti oned diﬁgi?zr ttch. Then, the recording nmedi um
drive actuator 140 rotates and si edusly the recordi ng nedium 301 and
t he hub 303 rotFIEg; gyﬁgr the | oad state, since the position in which
the index sensor’ 33? urt-eg—mt-ches—the - -posi-tion—of-t e

pl aced on the | ower shell 302b, t s possible to detect tihe\no
the recording nedium 301 by the ijndex sensor 340 using the\y ef\
type of photo sensor. Thus, it }is|pgssible to obtain the

110
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95 index signal. By making the notch at the part of the

» cirecunference of the recording nedium 301 and providing the index sensor

340 using a reflection type of photo sensor on the FDD unit 100, it is
possible to detect a predefined position in one rotation and to obtain the

I ndex signal. The nDunting position of the index sensor does not need to
be adjusted finely. has be g?z | bed, the medi um exchange type
storage unit has at | east two mﬁeﬂfﬂﬁ in the recording nedium

cartridge and the slide nenber a szftj égfgher nmetal piece. The witing

prohlbltlon.state S
3126 32a  3la
\
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j udged whether the slide nenber gets in touch with one netal plate or both
netal “‘plates. It is possible to make the witing prohibition swtch

t hi nner. Since the conductive netal plate is exposed on the |ower
shell, it is possible to nake the witing prohibition switch:-or nake the
di sk-in-switch thinner. Since the slide nenber is placed at the

outside wupper surface exposed fromthe storage unit under the condition
that the recording mediumcartridge iS§@¥ubed on the storage unit, it is
possi ble to obtain the storage unLgthos Reration i s easy.

Furthernore, since the condugtive Rl S are exposed on the surface
of the recordi ng nedium cartki dge
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96 and circuit board carried in the storage unit has conductive termnals
of two poles, it is possible to make the disk-in-switch thinner. :
Furthernore, by nmounting the part of the index sensor for detecting the
predefined position in one rotation to the recording nmedium storage, it is
possible to make the storage unit thinner. Furt hernore, by nounting
the reflection type of photo sensor for detecting a predefined position in
one rotation in the recording nedi u@@y/ZEe recordi ng medi um cartridge,

it is possible to obtain the storage unit providing a well qualified index
si gnal . Furthernore, by nounting the nmagnetic resistance device for

detecting a predefined positi oFigo@g
30%h. 302a
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rotation of the recording nmedium it is possible to obtain the storage
“unit providing a well qualified index signal. Furt hernore, since a
part of a circunference of the recording nediumis partly notched, it is

" possible to obtain the index signal by the photo sensor and to obtain the
storage unit whose reliability is high. Furt hernore, by nounting the
photo sensor in the . vertical direction of the partly notched recording
medium it is possible to obtain tigfi /i signal and to obtain the
storage unit whose quality is high. .97

N
]

.S_O_Q_\(

1320
E

117
_4» 118

 —

105 e o %

N\

T
(L | / | |




Havi ng thus described several particular enbodi nents of the invention,
various alterations, nodifications, and inprovenents will readily occur to
those skilled in the art. Such alterations, nodifications, and

i nprovenents are intended to be part of this disclosure, and are intended
to be-within the spirit and-scope of the invention. Accordingly, the
foregoing description is by way of exanple only, and not intended to be
limting.- The invention is limted GrQQDZlédefined in the fol | owing

clainms and the equival ents thereto. What is clainmed is: 1. An
exchangeabl e storage apparat us comigf{ gﬁrj a cabinet to be inserted -
into and retained by a card slot pr Qi;if r an i nformation processing

freely inserting or

apparatus; . an inserting and ejecting nea
ecordi ng mediuminto or

ej ecting a recording nediumcartridge contai ning
fromthe cabinet;
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‘a head built in the cabinet fore maki ng an access to the recordi ng nmedi um
a head drive actuator built in the cabinet for noving the head and

determ ning a position of the head; a recording nmedi umdrive actuat or
built in the cabinet for driving the recordi ng medi um a positioning
means built in the cabinet for positioning the recordi ng medi um bei ng

- i'nserted to the predeterni ned position; ) a driving force transfer neans
built in the cabinet for trahsferringéﬁBﬁﬁ?!ing force of the recording
medi um drive actuator to the recordi ng nmedi um .and an i nformation
transm ssi on nmeans provided for t ab“ﬂﬁ!gfgzéggansnitting i nformation
bet ween the information processor -and t e 'Rgc g medi um ~ Wwherein

t he recording nedsgz&is a rof-ati-hrgldisk—ha —a—posi-ti-oni-rg—palt ;
wherein the.positi W g hE fetfractably @qj' ected towar{ the recor di ng
medi um bei ng inserted, and deteknines the sz von of the recowg'ng medi um

to the predeterm ned positi
of the recordi ng nmedi um
claim 1, wherein the po{

D) %gl ng enga@féd Wth the posjti ng part
exchanggﬁbl e storage appaf ms of
Ng means _FActudes-a-eonvexity. Zhﬁ gngages

with the positioning part| offithe recordiag nedi umbelnird nserfedf gnd a

pressi ng neans for pressimg gha convexity in the directiem proj ektad toward
t he recordi ng medi um 3. 'I;h‘e;’/exchangeabl e storage ap ‘g{ t;l1$ af claim
}
1
t

2, wherein the convexity ang,t «[ rt.

4. The exchangeabl e storlage; #] i , Wherei n Y)Y eclor di ng
medi um i ncl udes a driven [pant’;, f Al t‘{msfer nmeans
i ncl udes a magnet for stifcki rpg’ and retaining.the driven part tlpijransfer
the driving force of the of di ng medi um d7i ving~actuator to the rjecording
. medi um the magnet_ bei ng iplled to be frgély wovabl e in the Visgr ti on
direction of the recordi np|edi um 5. I he RYchangeabl e st EBB
apparatus of claim4, whe r}i the driven\f ofce’trfingfer nea ha 3
magnet in its centre, and I\ wherein t he pesti#oni ng neans i
plurality of coan(jL}_i und the magnet ~__ e
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99 6. The exchangeabl e storage apparatus of claim1, wherein the head
“driveé actuator includes a rotor having a cylindrical rotation part to give
the driving force to the head and a stator installed at opposite sides of
an outer circunference of the cylindrical rotation part of the rotor.

7. .The inserting and ejecting nmeans of claim1l, wherein the inserting and
ej ecting nmeans includes a head unl oad neans for unloading the head within
the range of the thickness of the r@efdyif§ medium drive actuator when the
recording nediumis being inserted or ejected by the inserting and ejecting
means. 8. The exchangeabl e s hgﬂf?ﬁgparatus of claim4, wherein the
positioni ng neans includes an engage ans f epar ati ng the magnet of
the driving force transfer nmeans from thegsffen part of the recording

mediumuntil the recording nediu |nsert to [ he predeterm ned
position, and for engaging the nﬁ%ﬁ%ﬂ Ivin ?Ege transfer means
with the driven part of the recording .dIL ordi ng nedi um has
reached the predeterm ned position. he exchangeabl e st orage
apparatus of claim8, wherein the engagener ans includes a convexity set

<

in one of the driving force transfer neans# the driven part of .the
recordi ng nedium and a concavity set in theNpthey of the driving force
transfer nmeans and the driven part for engabiNpg th_the convexity set.

10. The exchangeabl e storage apparatus of ¢} dm 8 éK}in t he engagenent
means includes a circular concave groove i of the driving force
transfer neans and the drive t of the 1 rding mediumand a plurality

of projections in the other o r?ﬁﬂigrjgg_ e groove for engaging with
the circul ar concave groove. EEgé ngepbl e storage appar at us

conpri si ng: a head which nd wri ata on the recordi ng nedi um
having a driven part for rotation and I nffor mat i on; a head
drive actuator that noves theé§§ d and det Inepgl a position of the head,

a recording nediumdrive actu T Hrat—er] thid recordi ng nedi um

\
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a driving force transfer neans for transferring the driving force of the
-recordi ng nediumdrive actuator to the driven part of the recording nmedi um
a positioning neans for positioning the recording mediumto a predeterm ned

position; and a head unl oad neans for unloading the head towards the
direction of the recording nediumdrive actuator while the recording nedi um
is not being inserted; wherein the recording nediumis a rotating disk
havi ng a positioning part;'and 'F9Q5h'the positioning neans is

retractably projected toward the recording nmedi um being inserted, and

determ nes the position of the recording nediumto the predeterm ned

position by getting engaged with th p05|t|on|ng part of the recording
|

8 MAY 1997 gJ 100 12. An
exchangeabl e storage apparatus conpr | ng, a head which reads and
wites data on the rotating recording nedium having a driven part for
rotation and sorting information; a head drive actuator which noves
t he head and determ nes a position of the hea?; a positioning
means for positioning the recording nediumbetng inserted to a

predet er mi ned position; a recording igymdrive agt) tor having a
stator formed by installing a block inside a qtator cor ere the block

‘is made up of a plurality of center cores equiivalent to he nunber of drive
phases and by inserting a cy, coil into

the centre core, ayggﬁlroto rprOV|dea aq(iﬁg‘gtarar‘and"pru es the

recordi ng nmedi um an
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a driyven force transfer neans for transferring the driving force of the
recordlng medi um drive actuator to the driven part of the recordi ng nmedi um
wherein the recording mediumis a rotating disk having a positioning part;
and wherein the positioning neans is retractably projected toward the
recordi ng nmedi um being inserted, and determ nes the position of the
recording nediumto the predeterm ned position by getting engaged with the

positioning part of the recording negi@nz7 13. An exchangeabl e storage
apparatus conpri sing: a head that feads and wites data on a recording
medi um having a driven part for rotation and _storing information; a
recordi ng nediumdrive actuator that drives f recordi ng nedi um a

’|

|

positioning nmeans for positioning the cot di¥p neej um being inserted to a
pr edet er mi ned position; a dr|V|ndH%orc\ w angter nmeans for '
transferring a driving force of the re@nrdlgg' pdiflin dri ve actuator to the
driven part of the recording nedium and head drive actuator
including a rotor having a cylindrical rota part and given the driving
force to the head, and a stator installed a pposi te sides of an outer
circunference of the cylindrical rotation p# of the rotor and having a
coil wound cylindrically along on el ongated rection of the rotor;

wherein the recording nediumis a rotating gk having a p05|t|on|ng part;
and wherein the positioning neans is r¢flflactably projected toward the
recordi ng nmedi um bei ng inserted, ang2deter s the position of the
recording mediumto the predeternine posi t by getting engaged with the
positioning part of the recording nmedi um 14. A exchangeabl e storage
apparatus conpri sing: a head that reaflgfjand wites data on a
recordi ng nmedi umhaving a driven pa and s ng information, and wherein
an unl oad anount of the head when t recorf
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101 nediumis inserted and ejected is within a thickness of a recording

medi um cartridge hol ding the recordi ng medi um a head drive actuator
whi ch noves the head and determ nes a position of the head; a
recordi ng medi um drive actuator which drives the recordi ng nmedi um a
posi tioning nmeans for positioning the recordi ng nediumbeing inserted to a
predet erm ned position; and Zgzkty force transfer neans for
transferring a driving force of the ng nmediumdrive actuator to the

driven part of the recording nedium wherein the recording nediumis a
rotating di sk having a positioning part. an| wherei n the positioning
nmeans is retractably projected toward eTH ardingcgediunibeing i nserted,
and determ nes the position of the regoyd n§gedo o the predeterm ned
position by getting engaged with the positi ,ng paffi of the recording

medi um - 15. An exchangeabl e storage apfafatus conpri sing: a head
that reads and wites data on a recording m i itioni
for positioning and having a driven part fo gotation and storing

i nformati on, and wherein an unload anount of} he head when the recording
mediumis inserted and renoved is within a U'ckness of a recording nmedi um
cartridge hol ding the recordi ng nedi um : head drive actuator
including a rotor having a cylindrical rota n part and given the driving
force to the head, and a stator installed af i des of an outer

ci rcunference of the cylindrical rotatio H tor and having a
coil wound cylindrically along the @ﬂongate~ “ction of the rotor; . a
recordi ng nmediumdrive actuator including ajNd#dt or having a stator core and
a block inside the_stator core, the block ng a plurality of center
cores equivalent to the nunber of drlve ph and cykindrical coil bobbin
wound with a coil inserted into thefﬁF‘ girotor installed

dl ng

inside the stator to drive the reco R a head unload neans
for unloading the head towards the directi adfidp he recording mediumdrive
actuator while the recor@Qng nediumis not [§€HINg.i nserf ed, a

posi tioni ng means which- pg retractably prole dto recordi ng nmedi um
bei ng inserted for positioning the_mecordi nedi-unT @ a predet erm ned
position by engaging . O) gg m
ic T
m
o .
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o
N
Q
m
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with the positioning part of the recording nedium and a driving force
stransfer nmeans for transferring a driving force of the recordi ng nedi um
actuator to the driven part of the recordi ng nedi um wherein the
recording mediumis a rotating di sk having a positioning part; and

wherein the positioning neans is retractably projected toward thé recording
medi um bei ng inserted, and determ nes the position of the recording nedi um
to the 102 predet erm ned
position by getting engaged with thé;ékgzgioning part of the recording

medi um 16. An exchangeabl e storage apparatus conprising: a head
that reads and wites data on a recordi ng nmedi um having a positioning part
for positioning and having a driven part for rotation and storing

i nformation; a head drive actFéggL zhgz noves the head and determ nes
the position of the head; a recoedt ng " nmedi um drive actuator to drive
the recordi ng nedi um ' a driving force transfer neans for transferring
a driving force of the recording mediumdrive actuator to the driven part

of the recording nmedi um a first frame that supports the head drive
actuator and the recording nediun1gggzﬁ£actuator; a retaining neans
for holding the recording nediumi d-fron10uf3€%%; a second frane
t he supports the retaining neans; a frane rotatqion part which supports
an end of the first frame a ce rotation

and nekes the second frane ﬂuhbher rotate sp(ayjto open t he ige¢dnd frane
agai nst the first frane; r—% head unl oad \@eams for untéédiﬁg t he head
toward the opening directidd of the second friame opened againstjjthe first
frame rotation part; and a positioniQg_dd@n§_provided for ifhe first

frame for positioning the rjgcording D e -
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" mediuminserted to the retaining nmeans to a predetern ned position by
‘engagi ng wWith the positioning part of the recordi ng nedi umwhen the first
frame and the second frane are cl osed; wherein the recording mediumis
a rotating disk having a positioning part; and wherein the positioning
means is retractably projected toward the recordi ng nmedi um bei ng inserted,
and determ nes the position of the recording nediumto the predeterm ned
position by getting engaged with th§$g£78250ning part of the recording

medi um 17. The exchangeabl e apparatus of claim1, wherein
cabi net contains the head, the head drive agtuator, the recordi ng nmedi um
drive actuator, tgz E’g@nln%3 ns and t driving force transfer neans
t herein, wherein JE’C t_giz cabi net 4 .0 mmor |ess. 18. A
recordi ng medi um drive actuator cpnprising: ja stator having a stator core
and a bl ock inside the stator_ cor the bl ogk having a plurality of center

'cores equivalent to the n er- of - drrvrngﬂo- ses*znnt1r1jﬂﬂ,nd i cal coi
bobbi n- wound with a coil 'nseried |nto tkmi@fdter core; ang:-’ a rotor

installed inside the statlr- d ~1l_19. The
recording medi umdrive ac ,mhereln the col I1lbopbbin is

103 20. The recor e dffve:agtﬁbigt—fﬁ <t -a-m-1ip; rein the
coi|l bobbin has a cyli (i body —wEEhTa-mutoh=Ristkead fromofle ¢nd to the
ot her and |inked from iuter sua*bce t hroygh an Ihﬂgr surfa f the _
cylindrical body. 21} he;gpéordlng medi um dri ve “agtyaf o fl claima18,
further conprising: ol c;andrlcaI bearijng t hat supﬁka;r hqg {rotor for
free rotation; i ot |nstallﬁd |n5|de t he b@aﬂ and to
rotate by engagi ro Ao ' reans sk alll ed in the
rotation part t&ﬂg sffrﬁn ) ‘

// \\ \‘
' 4 //’;4—\\\\ \\ Wl __J-
: llle | \\\\ 1 |: j
! i (‘b o f
! \ T A it-300b
301& : \\\\ (5] Z 7 ‘\\\ ‘
e | N T/ ~
30] '\ \\ - 3 s 1
—] ﬁjk\r ——— v
S . L
\ i RFa. I
l:. \) e\ ) :\AV/.( i1
] N el I
ERN () o2
"5' IR 1 bt ,.,q', L
“ : \:\:\\ ) ! l‘ /’:,,": |
“ ! \\:\:\\ ) : ,/://,’ F__ ;
;j‘ll_l:. —‘L_____:_\_\}:::.:h —q.-’:a/",/’ G ._-__:
URAL: Finiiedepniatusmins P4
A== mlafugy="
/ ’ [ - = ul
%j) o — // /
| = ' 49
304 = o 7
© ofll 77
W

¥l
—_—
i
=y
b
=
—
—_—
—
==
===
=——x
—
—
p——— OF
by
b
=
=
p——
==
ey
—
==
—
p——
t——
=
=
e
——
b
==
—
)
|

/-
100



to the center position of the rotating part.
“drive actuator of claim 21, wherein the rotor
for supporting the nagnet; and
and a rotation material; and
supporting nmateri al
drive actuator conpri sing: a rotor
and that giving a driving force to A&
opposite sides to an outer circunference of t
of the rotor and cylindrically wound with 5§?’
.of the rotor. 24. The head drive act uat%
rotor includes rotor yokes having a pluraljty
one end of the rotor and on the other end [of
rotor yokes on one end and on the ot Rsgr arE§;'
pol es. 25. The head drive actualgr_af N\¢4
pol arized to several poles toward th§2circi
-pol es on adjacent are nmagnetized to differy
26. The head drive actuator of claim 23,
rotor is made 5.0 mmor less in an outsi def#
medi um cartridge conpri sing: a di sk- sRp
case housing the recordi ng nedi um ay
recordi ng medi um fromthe case; sh
cl osi ng and exposi ng the w ndow, I
per pendi cul ar to.the cl osing and openi ng
a band that links the shutter with the |la
medi um cartridge of claim 27, further conp

wherein the

e

(SIS OIFIEETETEII TS OIIRZ

VAW N L . Y LY

u
a
d
t

303

of the bearing is fornmed in one part.
havi ng a cylindrical
and

22. The recordi ng nmedi um
havi ng a supporting materi al

t he bearing having a securing nmateri al

and t he

23. A head
rotation part
a stator installed at
he cylindrical rotation part
bi| in the el ongated direction
I of claim 23, wherein the

of convexities radially on
 he rotor; wherein the
pgneti zed into different

rotation materi al

23, erein the rotor is
er ent’l direction and the
pol es from each ot her.
RNgrei n each of the coil -and the
netler . 27. A recording
d rdin di um a
dow |f or asﬂng apart of the

ovi ded for' the case for

able in the direction

n of the shutter; and
28. The recording

[

Fig.79

2l 2L Ll

300
2

——————

///////7////

THASVARN

”"’llli,/'

LALLS

Nt Ll L LI LL L L KL KL L

VA A N A AN S NN]

e

101 1

o=

7z

4

3020




8 MAY 1997 | 104 a band
pressing nmeans of giving a tension to the band. 29. The recording

medi um cartridge of claim27, wherein the latch is placed at an outside
sidewal | of the case and possible to slide the sidewall of the case.

30. The recording mediumcartridge of claim 27, wherein the recording
medi um has a positioning part and a convexity. 31. The recording

medi um cartridge of claim27, whereinzzr ordi ng medi um has a
positioning part and a circular conca Z' ve. 32. The recording

medi um cartridge of claim 27, wherein the thickness of the recordi ng nmedi um
cartridge is 2.0 nmor |ess. 33. The recordi medi um cartridge of
claim 27, wherein the dianeter of the recording lumis 1.8 inch or |ess.
34. The exchangeabl e storage apparat us gé cl ai m ¥R wherein the i nserting
and ejecting neans includes an insertio R 6 \Qn port for inserting
and ejecting the recording pgfiwm cak N

arm for supporting theAead, '
insertion and ejecti-{&:
mounted in the arthgd \\
part for contac§3~-\Q~; 2
a rotating force to ey 8
l'ever rotates by &pving @
arm according to ®h 774
35. The exchangeabl e st or 3
and ej ecting neans furthg
shaft on the grde of5t hy
spring contacify 't heTej 7t

and unl oad | ever,
t hat has a cont act
Qd lifter for giving
oot he unl oad
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and the frame at anot her end. 36. The exchangeabl e storage apparatus
of claim 34, wherein the eject shaft includes a notch, and wherein the
inserting and ejecting neans further includes a shaft barb stopper having a
harb stopper to be engaged with the notch on the eject shaft at one end and
a fixed part on the frame in the other end, and wherei n, when the
recording nmediumcartridge is inserted and reaches to a fixed position, the

barb stopper of the shaft barb stopp, s di splaced according to the
recordi ng nmedium cartridge, and iﬁggﬁéé%e state between the barb stopper
and the notch is rel eased, and the ejﬁamn,haft is noved on the side of the
insertion and ejection port. 37. el exchBngeab st orage apparatus of
claim 34, wherein the eject shaft has\g ;uper .hapqufop to be engaged with
the unload | ever, and wherein the unl gid flever \f ot A®3 by noving the eject
shaft. 38. The exchangeabl g st or aje ppar us of claim34, where in
the inserting and ejecting neaqgg up, -? cl iges an upd oad | ever pressure
spring for pressing the unload "////“ o _
105 lever in a fixed direction, wherelL#H P R at~l-ev@n pressure spring
contact's the unload | ever at onghend arid e at anot her end. 39.
The exchangeabl e storage apparafds of ¢ ] erein the cabinet has a
pressure foot for contacting the unl oad| A\l giviga_pressure in a
fixed direction to the unload | ever. q € Aeable st orage
apparatus of claim34, wherein the reco EEg{lum cartridge has a notch
and wherein the inserting eleetiNGY VeSS, further includes a’l atch
| ever which is engaged with the ane at hnd contacts the eject
shaft at anot her end by noving the eject
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wherein the latch | ever engages with the notch nounted on the recording
'medi um cartridge by noving the eject shaft and sets the position of the
recordi ng nmedi um cartridge. 41. The exchangeabl e storage apparatus of
cl aim 34, wherein the cabinet includes a bend piece for pressing the
recording mediumcartridge on the side of the recording nediumdrive
actuator. 42. The exchangeabl e storage apparatus of claim1, wherein
the inserting and ejecting nmeans setzs‘gt'éygosml on of the recording nmedium
in the frame by sliding the recordi diumcartridge only in one

di rection. 43. The exchangeabl e storage apparatus of claim1l, wherein
the recordi ng nediumcartridge includes at |east two conductive net al

pl at es nounted separately and a slide nenber having anot her conductive
nmetal piece and ra rat us further

i ncl udes neans for ju\é\fng &Z. BW ﬁa ecordi ng medi um

according to a case where the conductive netal piece of slide nenber

contacts one of the netﬁé pl at-g and a case where t he conductive netal
piece contacts two of net d L tes. 44 5% rhe eXhangeabl e storage
apparatus of claim1, erei nfthetfecord ng medd um caftTTdge exposes a
conductive netal plate) and erei the 0 change bl e storage appar at us
further includes at lefst—tuyo o —a~ci rcuit which
detects that the rec«bnd rredl,u—mrs rmunt ed when the at | east

- two conductive term Ifa OTT) ' F—p—are—ot= he recor di ng
medi um cartri dge. 45.//The exhaneabl g it orage appargt us of claim1,

wherein the recordj;ng medi'um has p notich pr| B circunferenge, and
wherein the exchangeqgbl ¢ storage pppargtys |fyrther ingcludes an index sensor

pl aced at a position|cgfrespondi ng-to §he¢> qi fjcunt erence of th&% ecordi ng
medi um to obtain an ijnflex signal by defefti nﬁg the notch 46. A

recordi ng medi umg3rtjri i s;’n‘g TN
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106 © i = a lower shell and an upper shell; two conductive
met al plates exposed on the surface of one of the |ower shell and the upper
-shel |l ; and the slide nenber for switching connection of two
conductive netal plates. 47. The recording mediumcartridge of claim
46, wherein the slide nenber is placed on the position exposed fromthe
storage unit on the surface of the cartridge under the condition that the
recordi ng medi um cartridge i s nounted pq/iygxchangeabl e storage appar at us.
48. A recording medium cartridge conprising: a di sk recording
medi um a case for storing the recording nmedi um

nmeans for detecting a fixed position of the recording nedium.in one
rotation, the nmeans for detecting a fixed position being provided in the
case. 49. The recording nmediumcartridge of claim48, wherein the
means for detecting a fixed position has a reflection type of photo sensor.
50. The recording nediumcartridge of claim48, where in the neans for
detecting a fixed position has a nagnetic resistance devi ce. 51. A
recordi ng nmedium cartridge conprising: a di sk recordi ng nmedi um
a lower shell and an upper shell for storing the recording nmedium and

a notch forned at part of the circunference of the recording nmedi um

52. A nethod for using a card type slot of an information processor

conpri sing steps of: (a) rmounting a storage apparatus, which is able
to exchange a recording nmedium on the card type slot under a condition
that the storage japparatus can be easily di snount; (b) inserting the
recordi ng medi umiand setting the positiop to the storage apparatus;

(c) accessing thd)fecording nedi um e pBsition is set, using a card
recordi ng nedi um'q;t erface noya ed @ fhe type slot. 53. The

met hod for using the card typecsl ot Of cl ai m/52Z; erein the step for
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i nserting and recordi ng medi um and setting the position includes a step for
i nserting and

nmovi ng the recording nediumonly in the direction of
54. The nethod for using the card type slot of claim

recordi ng medi um
53, wherein the step for inserting the recording nediumand setting the
avoi dabl y

position further includes a step for engaging a convexity,
nmounted on the storage unit for insertion of the recording nedium with a

not ch provi ded on the recording nediuqy
céﬁ4;7g§pe sl ot of .claimb54, wherein

107 55. The nethod for using the
the step for inserting and recording nediumand setting the position

i ncludes a step for chucking the recordi ng nmediumon the storage
108 24. A

further
rotation

unit by using a magnet.
head drive actuator conprising: . a rotor having a cylindrical

part and t hat
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glvinga driving force to a head; and - a stator installed at opposite
sides to an outer circunference of the cylindrical rotation part of the
rotor and cylindrically wound with a coil in the elongated direction of
the rotor. 25. The head drive actuator of claim 24, wherein the
rotor includes rotor yokes having a plurality of convexities radially on
one end the rotor and on the other end of the rotor; wherein the
rotor yokes on one end and on the other are magnetized into different

pol es. 26. The head drive actuator,,0f claim?24, wherein the rotor is
pol ari zed to several poles toward the circunferencial direction and the
pol es on adjacent are magnetized to different poles fromeach other.

27. The head drive actuator of claim?24, wherein each of the coil and the

rotor is n\%ﬂgn rSécgrdﬂnﬂg ﬁ{ed{u?fﬁl iisnmounted on rotor 42 by chucking magnet 44, and so on.
Accordingly, it is a primary object of this invention to overcome problems
associated with making the FDD for which recording media can be exchanged smaller
and thinner, and to achieve the FDD by which the IC memory card can be substituted.
Furthermore, it is another object of this invention to achieve the recording medium drive
actuator, head drive actuator, and recording medium cartridge to be used for the thinned
FDD.

SUMMARY OF THE INVENTION

According to one aspect of the invention, there is disclosed,
An exchangeable storage apparatus comprising:
a cabinet to be inserted into and retained by a card slot provided for an
information processing apparatus;
ari inserting and ejecting means for freely inserting or ejecting a -recoi'ding '
medium cartridge containing a recording medium into or from the cabinet;
a head built in the cabinet fo;e making an access to the recording medium;
a head drive actuator built in the cabinet for moving the head and
determining a position of the head;
) a recording medium drive actuator built in the cabinet for driving the
recording medium;
- a positioning means built in the cabinet for positioning the recording medium
being inserted to the predetermined position;
a driving force transfer means built in the cabinet for transferring a driving

force of the recording medium drive actuator to the recording medium; and
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an out'si de di aneter. 28. A recording nediumcartridge conpri sing:

a di sk-shaped recordi ng nedi um a case housing the recordi ng nedi um
a w ndow for exposing-a part of the recording nmedium fromthe case;

109 a shutter provided for the case for closing and exposing the

W ndow, a latch novable in the direction perpendicular to the closing
and opening direction of the shutter; and a band that 1inks the
shutter with the |atch.

12

an information transmission means provided for the cabinet for transmitting
information between the information processor and the recording medium;
wherein the recording medium is a rotating risk having a positioning part; and
wherein the positioning means is retractably projected toward the recording
medium b.eing inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording
mediom. |
According to another aspect of the invention, there is disclosed,
An exchangeable storage apparatus comprising: .
a head which reads and writes data on the recording medium having a driven
part for rotation and storing information;
a head drive actuator that moves the head and determines a position of the
head;
a recording medium drive actuator that drives the recording medium;
a driving force transfer means for transferring the driving force of the )
recording me&ium drive actuator to the driven part of the recording medium;
a positioning means for positioning the recording medium to a predetermined
position; and
a head unload means for unloading the head towards the direction of the
rec_qrding medium drive actuator while the recording medium is not being inserted;
wherein the recording medium is a rotating (_iisk having a positioning part; and
wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the |
predetermined position by getting engaged with the positioning part of the recording

medium.
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29. The recording mediumcartridge of claim28 further conprising: a
band pressing neans for giving a tension to the band. 30. The
recordi ng medi um cartridge of claim 28, wherein the latch is placed
at an outside sidewall of the case and possible to slide the sidewall of

t he case. 31. The recording nediumcartridge of claim 28,

wherein the recordi ng nmedium has a positioning part and a convexity.

32. The recording medium cartridge of claim 28, wherein the recording
medi um has a positioning part and a cingular concave groove. 33. The
recordi ng medi um cartridge of claim 28, wherein the thickness of the
recordi ng nmedi um

According to yet another aspect of the invention, there is disclosed,
An exchangeable storage apparatus comprising;

a head which reads and writes data on the rotating recording medium having
a driven part for rotation and sorting information;

a head drive actuator which moves the head and determines a position of the
head; _

a positioning means for positioning the recording medinm being inserted to a
predetermined position;

a recording medium drive actuator having a stator formed by installing a
blockl inside a stator core, where the block is made up of a plurality of center cores
equivélent to-fhe number of drive phases and by inserting a cylindrical coil bobbin would
with a coil into the centre core, and a rotor provided inside the stator and drives the
recording medium; and

a driven force transfer means for transferring the driving force of the
recording mgdium drive actuator to the driven part of the recording medium;

wherein‘"the'recording medium is a rotating disk having a positioning part; and

wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by geiting engaged with the positioning part of the recording

medium.

According to yet another aspect of the invention, there is disclosed,
An exchangeable storage apparatus comprising:
a head that reads and writes data on a recording medium having a driven part
for rotation and storing information;
a recording fnedium drive actuator that drives the recordin medium;
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cartridge is 2.0 nmor |ess. ' 34. 'The recording nediumcartridge of
cl aim 28, wherein the dianeter of the recording mediumis 1.8 inch
or |ess. 35. The exchangeabl e storage apparatus of claim
1, wherein the inserting and ejecting nmeans includes an insertion and
ejection port for inserting and ejecting the recording nediumcartridge
havi ng a recording nmedium an armfor supporting the head, an eject shaft
nounted in a direction of insertion and ejection of the recording nedium
cartridge, an unload lever, nmounted in t{g

a positioning means for positioning the recording medium being inserted to a
predetermined position;
a driving force transfer means for transferring a driving force of the
recording medium drive actuator to the driven part of the recording medium; and
a bead drive actuator including a rotor having a cylindrical rotation part aﬁd
given the driving force to the head, and a stator installed at opposite sides of an outer
circumference of the cylindrical rotation part of tl_le rotor and having a coil wound
cylindrically along on elongated direction of the rotor; |
wherein the recording medium is a rotating disk having a positioning part; and
wherein the positioning means is retractably projected toward the recording

medium being inserted, and determines the position of the recording medium to the .

predetermined position by getting engaged with the positioning part of the recording

medium.

According to yet another aspect of the invention, there is disclosed,
An excﬂangeable storage apparatus comprising:

a head that reads and writes data on a recording medium having a driven part
and storing information, and wherein an unload amount of the head when the recording
medium is inserted and ejected is within a thickness of a recording medium cartridge
hol.c_ling the recording mgdium;

a head drive actuator which moves the head and determines a position of the head;

a recording medium drive actuator which drives the recording medium;

a positioning means for positioning the recording medium being inserted to a
pfedetermined position; and

a driving force transfer means for transferring a driving force of the

recording medium drive actuator to the driven part of the recording medium;
_ _ o
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ot t hogbnal direction of the eject shaft, that has a contact part for
contacting the eject shaft at one end and a head lifter for giving a
rotating force to the arm at another end, and, wherein t he unl oad
| ever rotates by noving the eject shaft, the head lifter contacts to the
armaccording to the rotation of the unload |ever, and the armrotates.
36. The exchangeabl e st orage apparatus of claim35, wherein the inserting
and ejecting nmeans further includes an eject spring for pressing the eject
shaft on the side of the insertion and,gjection port, wherein the eject
spring contacts the eject shaft at one end and the frane at another end.
37. The exchangeabl e st orage apparatus of claim35, wherein the eject
shaft i ncl udeswhkereintthé recording mediumvises sotaringhdisk Ievéng a positiondng paref amp neans
further includes a shaft barb stopper having a barb stopper to be
wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording

medium.

According to yet another aspect of the invention, there is disclosed,
An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording medium having a positidning
part for positioning and having a driven part for rotation and storing information, and
wherein an unload amount of the head when the recording medium is inserted and
removed is within a thickness of a recording medium cartridge holding the recording
medium;

a head drive actuator including a rotor having a cylindrical rotation part and
given the driving force to the head, and a stator installed at opposite sides of an outer
circumference of the cylindrical rotation part of the rotor and having a coil wound
cylindrically along the elongated direction of the rotor;

a recording medium drive actuator including a stator having a stator core and
a block inside the stator core, the block having a plurality of center cores equivalent to
the number of drive phases, and cylindrical coil bobbin wound with a-coil inserted into
the center core, and a rotof installed inside the stator to drive the recording medium;

a head unload means for unloading the head towards the direction of the
recording medium drive actuator while the recording medium is not being inserted;.

a pesitioning means which is retractably projected to the recording medium
being inserted for positioning the recording medium to a predetermined position by

engaging with the positioning part of the recording medium; and :«U WCEM ﬂNT SI]EET
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ehgagetl with the notch on the eject shaft at one end and

111 a fixed part on the franme in the other end, and wher ei n, when the
recording mediumcartridge is inserted and reaches to a fixed position,
the barb stopper of the shaft barb stopper is displaced according to the
recordi ng nmedi um cartridge, and an engage state between the barb stopper -
and the notch is released, and the eject shaft is noved on the side of the
i nsertion and ejection port. 38. The exchangeabl e storage apparat us
of claim35, wherein the eject shaft haga taper shaped top to be

a driving force transfer means for transferring a driving force of the
recording medium actuator to the driven part of the recording medium;
wherein the recording medium is a rotating risk having a positioning part; and
wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording

medium.

According to yet another aspect of the invention, there is disclosed, -
An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording medium having a positioning
part for positioning and having a driven part for rotation and storing information;

a head drive actuator that moves the head and determines the position of the
head; _

a recording medium drive actuator to drive the recording medium;

a.-' driving force transfer means for transferring a driving force of the
recording medium drive actuator to the driven part of the recording medium;

a first frame that supports. the head drive actuator and the recording medium
drive actuator;

a retaining means for holding the recording medium inserted from outside;

a second framé the supports the retaining means;

a frame rotation part which supports an end of the first frame and an end of
the second frame for free rotation and makes the second frame further rotate so as to
open the second frame against the first frame;

a head unload means for unloading the head toward the openiﬁg direction of
the second frame opened against the first frame rotation part; and rﬁigmr
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ehgage8 with the unload | ever, and wherein the unload |ever rotates by
novi ng the eject shaft. 39. The exchangeabl e storage apparat us of
claim35, wherein the inserting and ejecting nmeans further includes an
unl oad | ever pressure spring for pressing the unload Ilever in a fixed
direction, wherein the unload | ever pressure spring contacts the unload

| ever at one end and the franme at another end. 40. The exchangeabl e
storage apparatus of claim35, wherein the cabinet has a pressure foot for
contacting the unload |ever and giving pressure in a fixed direction to

t he unl oad | ever. 41. The exchangéﬁble storage apparatus of claim 35,
wherein the recording nmediumcartridge has a notch, and wherein the

inserting and ej ecf LogdRAY thehtd prld6lded for the first frame for positioning the recording

medium inserted to the retaining means to a predetermined position by engaging with the
positioning part of the recording medium when the first frame and the second frame are
closed;
wherein the recording medium is a rotating disk having a positioning part; and
wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording

medium.

According to yet another aspect of the invention, there is disclosed,

A recording medium drive actuator comprising: a stator having a stator core
and a block inside the stator core, the block having a plurality of center cores equivalent
to the number of driving phases and a cylindrical coil bobbin wound with a coil inserted
into the center core; and .

a rotor installed inside the stator to drive the recording medium.

According to yet another aspect of the invention, there is disclosed,
a head drive actuator comprising:
a rotor havihg a cylindrical rotation part and that giving a driving force
to a head; and
a stator installed at opposite sides to an outer circumference of the
cylindrical rotation part of the rotor and cylindrically wound with a coil in the elongated
direction of the rotor.

According to yet another aspect of the invention, there is disclosed, S A —
i SHEET
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112% imcludes a latch lever which is engaged with the frame at one end and-
contacts the eject shaft at another end by noving the eject shaft, and

wherein the latch | ever engages with the notch nounted on the recording
medi um cartridge by noving the eject shaft and sets the position of the
recordi ng nmedium cartridge. 42. The exchangeabl e storage apparatus

of claim35, wherein the cabinet includes a bend piece f ' ‘f? ngﬁfTi -
recordi ng medium cartridge on the side of the recording SHEAT R
act uat or. 43. The exchangeabl e stqgage appar atus of jclai

m1l,
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a disk-shaped recording medium;

a case housing the recording medium;

a window for exposing a part of the recording medium from the case;

a shutter provided for the case for closing and exposing the window;

a latch movable in the direction perpendicular to the closing and opening
direction of the shutter; and

a band that links the shutter with the latch.

According to yet another aspect of the invention, there is disclosed,
A recording medjum cartridge comprising:
a lower shell and an upper shell; |
two conductive metal plates expésed on the surface of one of the lower shell
and the upper shell; and

the slide member for switching connection of two conductive metal plates.

According to &et another aspect of the invention, there is disclosed,
A recording medium cartridge comprising:
a disk recording medium;
a case for storing the recording medium;
means for detecting a fixed position of the recording medium in one rotation,

the means for detecting a fixed position being provided in the case.

According to yet another aspect of the invention, there is disclosed,
A recording medium cartridge comprising:
a disk recording medium;

a lower shell and an upper shell for storing the recording medium; and



whefei® the inserting and ejecting neans sets the position of the
recording mediumin the franme by sliding the recording nmediumcartridge
only in one direction. 44. The exchangeabl e storage apparatus of
claim1l1l, wherein the recording nediumcartridge includes at |least two
conductive netal plates nounted separately and a slide nenber having
anot her conductive netal piece and wherei n t he exchangeabl e st orage
apparatus further includes nmeans for judging a witing prohibition to the
recordi ng nmedi um according to a case wherqgt he conductive netal piece of
slide nenber contacts one of the netal plates and a case where the
. conductive netal piece contacts two of the netal plates.

: a notch formed at part of the circumference of the recording medium.

According to yet another aspect of the invention, there .is disclosed,

A method for using a card type recording medium slot of an information processor
comprising steps of:

(a) mounting a storage apparatus, which is able to exchange a recording medium,'
on the card type recording medium slot under a condition that the storage apparatus can
be easily diémount; ' |

(b) inserting the recording medium and setting the position to the storage
apparatus;

(c) accessing the recording medium, whose position is set, using a card recording

medium interface mounted on the card type slot.

~ama sy
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193 "™ ' 45. The exchangeabl e storage - appar at %Wei n the
recordi-ng medium cartridge exposes a conductive, netal plate, an

wherei n the exchangeabl e storage apparat us furthﬁm U[m["ﬂﬁﬂmﬂ east two
conductive termnals and a circuit whi c? det ect’sy ' l i ng medi um

cartridge.is nounted when the at |east - %o conductive ‘tefnifals conduct
with the m¥hat ipelaimeedds: t he recordj ng nedium cartridge. 46. The

exchangeabl e syoragg xpRAIgBABIE sPtage! appiatus coMfpis@pgh t he recording medi um
has a notch on a _.circynf.erence, an . wher eiin t he exchangeabl e storage
Appar at us. fur  RERDIRPLDILEABSETi i retaed oY g Gk Proy ARt A ormation

cor r espondpragessing dppacatus;unf er ence of the recording

an inserting and ejecting means for freely inserting or ejecting a recording medium
cartridge containing a recording medium into or from the cabinet;

a head built in the cabinet fore making an access to the recording medium;

a head drive actuator built in the cabinet for moving the head and determining a
position of the head;

a recording medium drive actuator built in the cabinet for driving the recording
medium;

a positioning means built in the cabinet for positioning the recording medium being
inserted to the predetermined position;

a driving force transfer means built in the cabinet for transferring a driving force of
the recording medium drive actuator to the recording medium; and:

an information transmission means provided for the cabinet for transmitting
information between the information processor and the recording medium;

wherein the recording medium is a rotating disk having a positioning part; and

wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording
medium.

2. The exchangeable storage apparatus of claim 1, wherein the positioning
means includes a convexity that engages with the positioning part of the recording -
medium being inserted, and a pressing means for pressing the convexity in the direction
projected toward the recording medium.

3. The exchangeable storage apparatus of claim 2, wherein the convexity and
the pressing means are an uniformed part.

4. The exchangeable storage apparatus of claim 1, wherein the recording
medium includes a driven part, and wherein the driving force transfer means includes a
maénet for sticking and retaining the driven part to transfer the driving force of the
recording medium driving actuator to the recording medium, the magnet being installed
to be freely movable in the insertion direction of the recording medium.

5. The exchangeable storage apparatus of claim 4, wherein the driven force
transfer means has the magnet in its centre, and

wherein the positioning means includes a plurality of convexities around the
magnet. '
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m&di unfto obtain an index si gnal by detecting the notch. 47. A
recordi ng nmedium cartridge conpri sing:

upper

shel | ; two conductive netal plat u*ﬂluﬂwmﬂrlmsllumd o )
* t

surface of one of the |lower shell and t upper shell® dnd"
slide nmenber for sw tching connection of” two conductive netal plates.

48. The recordbng Whelicxehangeable dgerags apparafes 4f, claimmel,ewhereire the ihgad rdriNger
is placed giuitbeinefifdes h@Btor having a cylindrical rotation part to give the driving ¥drée t¢Rosed

fromthe shoraégne UI’II%

n the surfacCe aof t . ol
ead and a stai oerstal ed at oppogite s91des ‘;}e an outer circumference of the cylindrical

rotation part of the rotor.

7. The inserting and ejecting means of claim 1, wherein the inserting and
ejecting means includes a head unload means for unloading the head within the range of
the thickness of the recording medium drive actuator when the recording medium is
being inserted or ejected by the inserting and ejecting means.

8. The exchangeable storage apparatus of claim 4, wherein the positioning
means includes an engagement means for separating the magnet of the driving force
transfer means from the driven part of the recording medium until the recording medium
is inserted to the predetermined position, and for engaging the magnet of the driving
force transfer means with the driven part of the recording medium when the recording
medium has reached the predetermined position.

9. The exchangeable storage apparatus of claim 8, wherein the engagement
means includes a convexity set in one of the driving force transfer means and the driven
part of the recording medium, and a concavity set in the other of the driving force
transfer means and the driven part for engaging with the convexity set.

10. The exchangeable storage apparatus of claim 8, wherein the engagement
means includes a circular concave groove in one of the driving force transfer means and
the driven part of the recording medium and a plurality of projections in the other of
circular concave groove for engaging with the circular concave groove.

11. An exchangeable storage apparatus comprising:

a head which reads and writes data on the recording medium having a driven part -

for rotation and storing information;

a head drive actuator that moves the head and determines a position of the head;

a recording medium drive actuator that drives the recording medium;

a driving force transfer means for transferring the driving force of the recording
medium drive actuator to the driven part of the recording medium;

a positioning means for positioning the recording medium to.a predetermined
position; and '

a head unload means for unloading the head towards the direction of the recording
medium drive actuator while the recording medium is not being inserted;

wherein the recording medium is a rotating disk having a positioning part; and

wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording

med_ium. '.;ra '_"f',l’:_‘! & £ :"'a ':E'.'"\'; l'l:!'"‘""- 34
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c‘értrlge under the condition that the recordi ng nedi um__c.a,r—t—l;l—dge——rs——"

nount ed on an exchangeabl e storage apparatus. I.um
cartridge conpri sing: a di sk recording med mn“m i \ i“m

case for storing the recording medi um Clsng: a
fixed position of the recording nmedium 08 one rotatlon t he means for

detecting a flXxedApexchangeablestorpgp appardias comptisieg;case. 50. The
di di f a6l e a
(i xed posi ¢ ort pear pict R348 anfl Pl N, oGS Bofaind SoAR ARG MAfiyAChARE W

recor di ng rétAnRArCEer retatigr and S@Tlagr’rﬁlf@mau%erel n the nmeans for detecting a
fixed positionafirad driveasistor WhicSnet@NEE hel@Mindaietermines aJbsitidnlFans Hedtm

medi um cartri dge Coggsﬁmnmgq means for positioning the recording medium being inserted to a
predetermined position;

a recording medium drive actvator having a stator formed by installing a block
inside a stator core, where the block is made up of a plurality of center cores equivalent
to the number of drive phases and by inserting a cylindrical coil bobbin wound with a
coil into the centre core, and a rotor provided inside the stator and drives the recording
medium; and

a driven force transfer means for transferring the driving force of the recording
medium drive actuator to the driven part of the recording medium;

wherein the recording medium is a rotating disk having a positioning part; and

wherein the positioning means is retractably projected toward the recording
medium being 'inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording
medium.

13. An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording medium having a driven part for
rotation and storing information;

a recording medium drive actuator that drives the recording medium;

a positioning means for positioning the recording medium being inserted to a
predetermined position;

a driving force transfer means for transferring a driving force of the recording
medium drive actuator to the driven part of the recording medium; and

a head drive actuator including a rotor having a cylindrical rotation part and given
the driving force to the head, and a stator installed at opposite sides of an outer
circumference of the cylindrical rotation part of the rotor and having a coil wound
cylindrically along on elongated direction of the rotor;

" wherein the recording medium is a rotating disk having a positioning part; and
wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording
medium.

14. An exchangeable storage apparatué comprising:

a head that reads and writes data on a recording medium having a driven part and
storing information, and wherein an unload amount of the th n-the-Fecordia
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card type slot of an information processor conpri sing steps of * (a)
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that the Sﬁ&ﬂﬂﬁ%@?&%ﬁﬁh@'%&ﬁﬁnpe easily disnount;

a head drive actuator which moves the head and determines a position of the head;

a recording medium drive actuator which drives the recording mediﬁm;

a positioning means for positioning the recording medium being inserted to a
predetermined position; and

a driving force transfer means for transferring a driving force of the recording
medium drive actuator to the driven part of the recording medium;

wherein the recording medium is a rotating disk having a positioning part; and

wherein - the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the i'eoording medium to the
predetermined position by getting engaged with the positioning part of the recording
medium. o

15. An exchangeable storage apparatus comprising:

a head that reads and writes data on a recording medium having a positioning part
for positioning and having a driven part for rotation and storing information, and
wherein an unload amount of the head when the recording medium is inserted and
removed is within a thickness of a recording medium cartridge holding the recording
medium;

a head drive actuator including a rotor having a cylindrical rotation part and given
the driving force to the head, and a stator installed at opposite sides of an outer
circumference of the cylindrical rotation part of the rotor and having a coil wound
cylindrically along the elongated direction of the rotor;

a recording medium drive actuator including a stator having a stator core and a -
block inside the stator core, the block having a plurality of center cores equivalent to the
number of drive phases, and cylindrical coil bobbin wound with a coil inserted into the
center core, and a rotor installed inside the stator to drive the recordmg medium;

o a head unload means for unloading the head towards the direction of the recordmg
medium drive actuator while the recording medium is not being inserted;

a positioning means which is retractably projected to the recording medium being
inserted for positioning the recording medium to a predetermined position by engaging
with the positioning part of the recording medium; and

a driving force transfer means for transferring a driving force of the recording
medium actuator to the driven part of the recording medium;

wherein the recording medium is a rotating disk having a positioning part; and

wherein the positioning means is retractably projected toward the recording
medium being inserted, and determines the position of the recordlng medlum to the
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(%) in§erting t he recordi ng nedium and setting the position to the storage

appar at us; (c) accessing the recordi ng nediu i S
set, using a card recording nmediuminterface nount g:"lmﬁﬁﬁflmﬁuﬂmm/pe

sl ot . 54. The method for using the fard type slot® of &l afm%53, :
wherein the step for inserting the record ng medium and setting the
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direction ghqiuliserting the recordi ng medi um 55. The nethod for

usi ng the carg type slot of __claimb54, wherein the step for inserting the
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a head drive actuator that moves the head and determines the position of the head;

a recording medium drive actuator to drive the recording medium;

a driving force transfer means for transferring a driving force of the recording
medium drive actuator to the driven part of the recording medium;

a first frame that supports the head drive actuator and the recording medium drive
actuator; " ,

a retaining means for holding the recording medium inserted from outside;

a second frame the supports the retaining means;

a frame rotation part which supports an end of the first frame and an end of the
second frame for free rotation and makes the second frame further rotate so as to open
the second frame against the first frame;

a head unload means for unloading the head toward the opening direction of the
second frame opened against the first frame rotation part; and '

a positioning means provided for the first frame for positioning the recording i
medium inserted to the retaining means to a predetermined position by engaging with the
positioning part of the recording medium when the first frame and the second frame are
closed;

wherein the recording medium is a rotating disk having a positioning part; and

wherein. the positioning means is retractably projected toward the recording -
medium being inserted, and determines the position of the recording medium to the
predetermined position by getting engaged with the positioning part of the recording
medium. '

17. The exchangeable storage apparatus of claim 1, wherein cabinet contains the
head, the head drive actuator, the recording medium drive actuator, the positioning
means and the driving force transfer means therein, wherein a thickness of the cabinet is
5.0 mm or less. ' _

18. A recording medium drive actuator comprising: a stator having a stator core
and a block inside the stator core, the block having a plurality of center cores equivalent
to the number of driving phases and a cylindrical coil bobbin wound with a coil inserted
into the center core; and

a rotor installed inside the stator to drive the recording medium.

19. The recording medium drive actuator of claim 18, wherein the coil bobbin is

a magnetic material coil bobbin. LPLACEMENT SHEET
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20. The recording medium drive actuator of claim 18, wherein the coil bobbin
has a cylindrical body with a notch linked from one end to the other and linked from an
outer surface through an inner surface of the cylindrical body.
21. The recording medium drive actuator of claim 18, further comprising:
a cylindrical bearing that supports the rotor for free rotation;
a rotation part installed inside the bearing and to rotate by engaging the rotor; and
a positioning means installed in the rotation part to position the recording medium
to the center position of the rotating part.
22, The recording medium drive actuator of claim 21, wherein the rotor having a
supporting material for supporting the magnet; and
the bearing having a securing material and a rotation material; and
wherein the rotation material and the supporting material of the bearing is formed
in one part. '
23. A head drive actuator comprising:
a rotor having a cylindrical rotation part and that giving a driving force to a head;
and
a stator installed at opposite sides to an outer circumference of the cylindrical
rotation part of the rotor and cylindrically wound with a coil in the elongated direction of
.i ~ the rotor. _
24. The head drive actuator of claim 23, wherein the rotor includes rotor yokes
having a plurality of convexities radially on one end of the rotor and on the other end of
the rotor;

wherein the rotor yokes on one end and on the other are magnetized into different
poles.

25. The head drive actuator of claim 23, wherein the rotor is polarized to several
poles toward the circumferential direction and the poles on adjacent are magnetized to
different poles from each other. '

26. The head drive actuator of claim 23, wherein each of the coil and the rotor is
made 5.0 mm or less in an outside diameter.

- 27. A recording medium cartridge comprising:

a disk-shaped recording medium;

a case housing the recording medium;

a window for exposing apart of the recording medium from the case;

a shutter provided for the case for closing and exposing the window;

a latch movable in the direction perpendicular to the closing and opening direction
of the shutter; and

a band that links the shutter with the latch.

28. The recording medium cartridgé of claim 27, further comprising:
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a band pressing means of giving a tension to the band.

29. The recording medium cartridge of claim 27, wherein the latch is placed at
an outside sidewall of the case and possible to slide the sidewall of the case.

30. The recording medium cartridge of claim 27, wherein the recording medium
has a positioning part and a convexity. . :

31. The recording medium cartridge of claim 27, wherein the recording medium
has a positioning part and a circular concave groove. '

32. The recording medium cartridge of claim 27, wherein the thickness of the
recording medium cartridge is 2.0 mm or less.

33. The recording medium cartridge of claim 27, wherein the diameter of the
recording medium is 1.8 inch or less.

34. The exchangeable storage apparatus of claim 1, wherein the inserting and
ejecting means includes an insertion and ejection port for inserting and ejecting the
recording medium cartridge having a recording medium, an arm for supporting the head,
and eject shaft mounted in a direction of insertion and ejection of the recording medium
cartridge, and unload lever, mounted in the orthogonal direction of the eject shaft, that
has a contact part for contacting the eject shaft at one end and a head lifter for giving a
rotating force to the arm at another end, and wherein

the unload lever rotates by moving the eject shaft, the head lifter; contacts to the
arm according to the rotation of the unload lever, and the arm rotates.

35. The exchangeable storage apparatus of claim 34, wherein the inserting and
ejecting means further includes an eject spring for pressing the eject shaft on the side of
the insertion and ejection port, wherein the eject spring contacts the eject shaft at one end
and the frame. at another end. '

36. The exchangeable storage apparatus of claim 34, wherein the eject shaft
includes a notch, and

wherein the inserting and ejecting means further includes a shaft barb stopper
having a barb stopper to be engaged with the notch on the eject shaft at one end and a
fixed part on the frame in the other end, and

wherein, when the recording medium cartridge is inserted and reaches to a fixed
poéition, the barb stopper of the shaft barb stopper is displaced according to the
recording medium cartridge, and an engage state between the barb stopper and the notch
is released, and the eject shaft is moved on the side of the insertion and ejection port.

37. The exchangeable storage apparatus of claim 34, wherein the eject shaft has a
taper shaped top to be engaged with the unload lever, and wherein the unload lever
rotates by moving the eject shaft. .

38. The exchangeable storage apparatus of claim 34, where in the inserting and
ejecting means further includes an unload lever pressure spring fo,t“prcssmgw-the«-u
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lever in a fixed direction, wherein the unload lever pressure spring contacts the unload
lever at one end and the frame at another end.

39. The exchangeable storage apparatus of claim 34, wherein the cabinet has a
pressure foot for contacting the unload lever and giving pressure in a fixed direction to
the unload lever. ‘

40. The exchangeable storage apparatus of claim 34, wherein the recording
medium cartridge has a notch, and

wherein the inserting and ejecting means further includes a latch lever which is
engaged with the frame at one end and contacts the eject shaft at another end by moving
the eject shaft, and

wherein the latch lever engages with the notch mounted on the recording medium
cartridge by moving the eject shaft and sets the position of the recording medium
cartridge. :

41. The exchangeable storage apparatus of claim 34, wherein the cabinet includes
a bend piece for pressing the recording medium cartridge on the side of the recording
medium drive actuator.

42. The exchangeable storage apparatus of claim 1, wherein the inserting and
ejecting means sets the position of the recording medium in the frame by sliding the
recording medium cartridge only in one direction.

43. The exchangeable storage apparatus of claim 1, wherein the recording
medium cartridge includes at least two conductive metal plates mounted separately and a
slide member having another conductive metal piece and _

wherein the exchangeable storage apparatus further includes means for judging a
writing prohibition to the recording medium according to a case where the conductive -
metal piece of slide member contacts one of the metal plates and a case where the
conductive metal piece contacts two of the metal plates.

44. The exchangeable storage apparatus of claim 1, wherein the recording
medium cartridge exposes a conductive metal plate, and

wherein the exchangeable storage apparatus further includes at least two conductive
terminals and a circuit which detects that the recording medium cartridge is mounted
when the at least two conductive terminals conduct with the metal plate of the recording
medium cartridge.

45. The exchangeable storage apparatus of claim 1, wherein the recording
medium has a notch on a circumference, and

wherein the exchangeable storage apparatus further includes an index sensor placed
at a position corresponding to the circumference of the recording medium to obtain an

index signal by detecting the notch. e
46. A recording medium cartridge comprising: REY 1TACEMENT SHEET
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two conductive metal plates exposed on the surface of one of the lower shell
and the upper shell; and
the slide member for switching connection of two conductive metal plates.

47. The recording medium cartridge of claim 46, wherein the slide member is
placed on the position exposed from the storage unit on the surface of the cartridge under
the condition that the recording medium cartndge is mounted on an exchangeable storage
apparatus.

48. A recording medium cartridge comprising:

a disk recording medium;

a case for storing the recording medium;

means for detecting a fixed position of the recording medium in one rotation,
the means for detecting a fixed position being provided in the case. |

49. The recording medium cartridge of claim 48, wherein the means for detecting
a fixed position has a reflection type of photo sensor.

50. The recording medium cartridge of claim 48, where in the means for
detecting a fixed position has a magnetic resistance, device.

51. A recording medium cartridge comprising:

a disk recording medium; i
a lower shell and an upper shell for storing the recording medium; and
a notch formed at part of the circumference of the recording medium.
52. A method for using a card type slot of an information processor comprising
steps of:
' (@) mounting a storage apparatus, which is able to exchange a recording medium,
on the card type slot under a condition that the storage apparatus can be easily -dismount;

(b) inserting the recording medium and setting the position to the storage
apparatus;

(c) accessing the recording medium, whose position is set, using a card recording
medium interface mounted on the card type slot.

 53. The method for using the card type slot of claim 52, wherein the step for
ins.erting and recording medium and setting the position includes a step for moving the
recording medium only in the direction of inserting and recording medium.

54. The method for using the card type slot of claim 53, wherein the step for
inserting the recording medium and setting the position further includes a step for
engaging a convexity, avoidably mounted on the storage unit for insertion of the
recording medium, with a notch provided on the recording medium.
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55. The method for using the card type slot of claim 54, wherein the step for
_inserting and recording medium and setting the position further includes a step for
chucking the recording medium on the storage unit by using a magnet.
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