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DISK LOADING MECHANISM

The present invention relates generally to a
loading mechanism for a data disk. Particularly, the
invention relates to a disk loading mechanism which may be
manufactured at low cost due to a simplified design and
reduced number of parts.
Floppy disks, optical disks, and other types of

10 disk type data formats have become increasingly popular in
homes and offices, being used for computers, word processors
and other types of devices. Thus disk drives for reading
and writing to such disks are a necessary part of any
environment utilizing such devices. One essential component

15 of any disk drive is the disk loading mechanism, which
allows the disk to be easily loaded into and ejected from
the disk drive.

One such conventional disk loading mechanism is
shown in Figs. 5 and 6 of the accompanying drawings.

20 Referring to the drawings, it may be seen that such a
mechanism comprises a chassis 1 mounting a spindle motor 2
at a central lower side thereof. The spindle motor 2 is
utilized to rotate a disk 3 for effecting disk reading and
writing operations. The chassis 1 includes a central space

25 la for admitting the disk 3, which is usually loaded from an
open front side of the disk drive (not shown). At a right
side of a base plate la of the chassis 1, an L-shaped
support wall 4 is formed with a opening 4a formed
therethrough in the forward direction of the loading

30 mechanism. The support wall 4 is positioned at a
predetermined distance from a shaft 5 which is projected
from the base plate la surface of the chassis 1. Also, at
left and right forward areas of the chassis 2, first spring
retaining openings 6, 6 are formed. Spaced along inner side

35 walls 13, 13 of the chassis 1, vertically oriented inner

17 s
‘fe S5
%

This Sheet Has Been Replaced

AUTRR

RN




invention relates to a disk | oading mechani sm whi ch may be
at low cost due to a sinplified design and reduced nunber of
Fl oppy di sks, optical disks, and other types of 10 disk type data
have becone increasingly popular in hones and of fices, being us
conputers,
for readlng and witing to such diskd are a necessary part of any
environnment utilizing such devices., One essential conponent 15 of any
drive is tREOGVER %%&

| oaded i nt @lang ahectedtf rsQ.IiBJe walihesdiagle @ikidle). One such

eemmanytag or o nott SREESH T ssns RoRRRL BB OIS 00

such a
)

i0

15

20

25

30

35

wor d processors and ot her types of devices. Thus disk

enPrOVARgs Sin FhiecArawing),| GRAY AWIPWESe ea

areas of the base plate la of the chassis 1, two pairs of
disk positioning members 8, 8 and 9, 9 are disposed. The
disk positioning members are mounted with a predetermined
distance therebetween from right to left, and as seen in
Fig. 6, the top sides of the rearmost disk positioning
members 9, 9 are formed with circular cartridge position
determining portions 9%9a, 9a thereon.

As best seen in Fig. 5, the conventional mechanism
includes a slider plate 10 having an upturned C-shaped cross
section. An eject button 11 is disposed on a tab 10a
provided at a right front side of the slider plate 10. When
the slider plate 10 is set into the chassis 1 as shown in
Fig. 5, the spindle motor 2 is accommodated by a central
U-shaped cut-out 12a, while a first pair of elongate grooves
12b, 12b admit the first spring retaining openings 6, 6.

The slider plate 10 thus rests on the base plate la of the
chassis 1 so as to be freely slidable thereon. The disk
positioning members 8, 8, and 9, 9, engage second and third
pairs of elongate grooves 14, 14 and 15, 15 for maintaining
positioning between the chassis 1 and the slider plate 10
during sliding operation. 1In addition, projected from the
base 12 of the slider plate 10 at a right rear side of the
U-shaped cut-out 12a, a lock hook 19 is installed. Also, to
the rear of each of the first elongate grooves 12b, 12b of
the base 12 of the slider plate 10, second spring retaining
openings 16, 16 are formed. The second spring retaining
openings 16, 16 respectively work in conjunction with the
first spring retaining openings 6, 6 for mounting coil
springs 20, 20 therebetween. The side walls 13, 13 of the
slider plate 10 have four cam grooves 18 ... 18 formed
therein and, to the rear of the rearmost of the left side
cam groove 18, a rack 19 is provided.
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rises a chassis 1 nounting a spindle notor 2 at a
side thereof. The spindle notor 2 is utilized to rotate
ef fecting di sk reading and writing operations. The
ncl udes a central space 25 la for admtting the disk 3, which
.l oaded from an open front, side of the disk drive (not
t a right side of a base pPate | a of the chassis 1, an

support f t.h x:! enln forned
rough in the fRoerv%a]‘lr%ﬁ}ﬁ fteoc&f oéfM hdH Il@D lrrelcsné’rﬁvfr’ﬁallfhe
t waldouwhtiesl p::rsith@r@chﬁtt % proxingrteddther rsup@abrd: stadricel faforhh®e shaft
ch S t %PQ§ |s 1.
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i n| ng &shi mg%t!em GZHP &g oreed. assmmmcm@n r&v?erprgmtasxg wal |'s 13,
of the hARMAIY i kel dvr deBL A H & igger arm 21. The

projection 22 is formed with a spring retaining opening 22a
thereon. Pivotal movement of the trigger arm is determined
by a torsion spring 5a disposed around the shaft 5. The
ends of the torsion spring 5 are respectively attached to
10 the spring retaining opening 22a and the support wall 4.
Numeral 24 indicates a stepping motor for control
of a head carriage 27. The stepping motor 24 is affixed to
a rear side of the chassis 2 as seen in Fig. 5. An output

r

shaft 25 of the stepping motor 24 is supported in the
15 opening 4a of the support wall 4 and a V-shaped lead screw
25a is movable along the output shaft 25 according to
rotation thereof. A guide shaft 26 is provided extending in
the front/rear direction of the mechanism, one end of the
guide shaft 26 is attached to a rear side of the chassis 1
20 and guides movement of the head carriage 27 while the other
end thereof is received in a support opening of a bush (not
shown) .
As may be seen, the head carriage 27 includes a
needle pin 28 engaging the thread of the lead screw 25a of
25 the output shaft 25, contact under pressure being maintained
by a spring 29. Thus the head carriage 27 is supported so
as to be freely moveable above the chassis 1.
At a forward side of the head carriage, a first
disk read/write head 30 is supported. Opposed to the first
30 disk read/write head 30, a second disk read/write head 31 is
nmounted. The heads 3, 31 are mounted on a head arm 32
supported by a flexible spring plate 33 so as to be
swingably movable. Swinging movement of the head arm 32 is

biased by a torsion spring 34. A stopper 32a projected from
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2. grooves 7 are provided (in the drawing, only two grooves
the lLeft side wall 13 are visible). At left and righ
of both front and rear
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the side of the head arm 32 and integrally formed therewith
is active to limit pivotal movement of the head arm 32.

Above the slider plate 10, a cartridge holder 36
is movably mounted. Rollers 37 of the cartridge holder 36
are rotatably supported between the cam grooves 18 of the
slider plate 10 and the vertical grooves 7 of the chassis 1.
Along one side of the cartridge holder 36, a cutout 38 is
provided for forming a spring retaining projections 38a.
The projection 22 of the trigger arm 21 is moved according
to pressure from the insertion of the disk cartridge 3 into
the loading mechanism such that the lock hook 17 contacts
the side portion 2la of the trigger arm 21. Then, the
slider plate is brought adjacent to the base plate 1la
dependent on forward motion of the slider plate 10. On the
other hand, when the eject button 11 is pressed, the slider
plate is urged to move rearwardly, causing the slider plate
10 to be separated from the base plate 1la.

A shutter opening/closing arm 39 is pivotally
mounted on one side of the cartridge holder for acting on a
shutter 3a of the disk cartridge 3 for effecting opening or
closing of the shutter 3a according to loading or unloading
operation of the disk loading mechanism respectively. The
upper side of the shutter opening/closing arm 39 is
integrally formed witﬁ a spring retaining projection 40. A
coil spring 41 is held between the spring retaining
projection 40 and the spring retaining projection 38a for
biasing movement of the shutter opening/closing arm 39.

Further provided in such a conventional disk
loading mechanism are a disk type (2DD, 2HD, 2ED) detecting
switch 42 and a disk write protect mode detecting switch 43,
which are connected to a printed circuit (not shown)
provided on a circuit substrate 44 mounted at a lower
portion of the chassis 1. Also, at a rear left portion of

the chassis 1 a gear damper 45 is provided including a gear
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chassis 1 for suitably positioning the disk cartridge 3 for

use.

According to the above structure, since two disk
positioning members 8, 8 are required for height regulation

10 of the disk cartridge 3, and another two disk positioning
members 9, 9 are utilized for horizontal positioning of the
disk cartridge 3, and these members are formed separately
from the chassis 1, a number of parts required for
assembling a loading mechanism is increased and the cost and

15 complexity of the mechanism is raised.

Thus, it has been required to provide a disk
loading mechanism in which a number of parts and a cost of
manufacture can be reduced.

It is therefore a principal object of the present

20 invention to overcome the drawbacks of the related art.

It is a further object of the present invention to
provide a disk loading mechanism which may be manufactured
at low cost and which utilizes fewer parts.

According to the present invention, there is

25 provided a disk drive, comprising:

a chassis comprising first and second opposing
side plates connected by a base plate such that said first
and second side plates are supported perpendicular to said
base plate in a spaced apart relationship, an upper side of

30 said base plate including disk cartridge positioning means
integrally formed with said base plate;

a slider movably supported on said chassis and
receivable of a disk cartridge for moving said disk
cartridge in upwa}d and downward directions in a manner so

35 as facilitate engagement between a lower side of said disk
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The slider plate 10 thus rests on the base plate la of the 20 cha
as to be freely slidable thereon. The disk posi tioni ng nmenber
and 9, 9, engage second and third pai rs of elongate grooves 14,
15, 15 for maintaining posi ti oning between the chassis 1 and the
slider plate 10 during sliding operation. In addition, projected
the 25 base 12 of the slider plate 10 att a right rear side of the

U- shaped cut -out, 12a, | ock. hook 19 is installed., Also, to the rea
of each of SAk&Tda§ aé}aaorﬁfa’tde oA tiifige Rostioning Meanse 12 of t he

slider platectrdivrsayl Sgudirg neflddditg operadiei g skbid ki s eif praed.
The second SPr 19 LA it SRS Sy SBRCLLILY WP e
coi | sen-1gsiiGt At tdeamghlet weisth rEfersimde wal [thel 3cd@nmEny drey
sl i der gpl atdc;amr;&vle {PYh &8 grooves 18 ... 18 forned
Fig. 1 is a perspective view of a preferred
embodiment of a disk loading mechanism according to the
invention;
Fig. 2 shows a simplified cross-sectional view of
10 the interaction between movable components of the loading
mechanism of the invention;
Fig. 3 is an inverted perspective view of a
chassis portion of the mechanism of Fig. 1.
Figs. 4(A), (B) are perspective view of circuit
15 substrate support portions utilized in the preferred
embodiment according to the invention;
Fig. 5 is a perspective view of a conventional
disk loading mechanism; and
Fig. 6 is a simplified perspective view of a
20 specific portion of the conventional loading mechanism of
Fig. 5.
Referring now to the drawings, particularly to
Figs. 1 - 4, a preferred embodiment of a disk loading
mechanism according to the invention will be described
25 hereinbelow in detail. Also, component which are identical
with those described in relation to the related art of Figs.
5 and 6 will be referred to by identical reference numbers
and redundant description will be omitted for brevity.
The chassis 60 according to the invention has a
30 central opening 60a receiving an output shaft 61 (see Fig.
3) of a spindle motor (not shown) for effecting rotation of
a disk cartridge 3. The chassis 60 comprises side portions
62, 63 which may be formed of metal plate, for example and a
base 64 which is breferably formed of die cast aluminium.
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I S provided. 3
Fig. 6, atrigger arm21 is pivotally

7

The chassis may be installed in a personal computer (not
shown) or any other type of device utilizing a disk drive.

The side portions 62, 63 are respectively provided
with elongate grooves 65, 66 which regulate front, rear and
also upward and downward movement of a slider 80, which will
be described in greater detail hereinafter. Each of the
elongate grooves 65 and 66 include larger portions 65a, 66a
and narrower portions 65b, 66b respectively, giving the
elongate grooves a roughly T-shaped aspect. Each of the
larger portions 65a, 66a of the elongate grooves 65, 66
include spring retaining hooks 67, 68 formed integrally
therewith.

Further, at a forward end of each of the side
portions 62, 63, second elongate grooves 69, 70 are
provided, also for regulating movement of the slider 80. 1In
addition, at a forward lower edge portion of each of the
side portions 62, 63, respectively adjacent the disk type
detecting switch 42 and the disk write protect mode
detecting switch 43, circuit board retaining members 71 and
72 are provided. Referring to Fig. 4(A), it may be seen
that each of the retaining members 71, 72 include a
substrate positioning tab 71a, 72a for securely attaching
the circuit board 44 to the lower side of the chassis 60 in
a predetermined position. Further to the above, it will
also be noted from Fig. 3 that a rear corner retaining
portion 73 is provided with a substrate positioning tab 73a
formed integrally therewith. Referring to Fig. 4(B), it may
be seen that a rear angle portion 74 provided at a rear side
of one of the side portions 62, 63 (63 according to the
present embodiment) is formed with an L-shaped spacer 75 for
determining a horizonal position of the circuit board 44 in
relation to the side member 63 and the base 64. At this, it
will be noted that the operability and precision of switches
such as a disk type detecting switch 42 and a disk write
protect mode detecting switch 43, mentioned in connection
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mounted on the shaft 5 proximate the support wall 4 of the

trigger armincludes a side portion 2la and an end portion
as a projection 22 projecting 5 wupwardly fromthe surface of th
arm21. The projection 22 is formed with a spring retaining
22a , .thereon. Pivotal novenent of the trigger armis determ ned
torsion spring 5a disposed around the sifaft 5. The ends of the t

spring 5 ar, ectlvel att ched to 10 he spri retajnjn

and the sOHES CiiRITe €, 1 et LoTing oo
for contrdhe mom‘ftmqmaaibsiaratagm Hssﬁfm:lsteppl ng notor 24 is afflxe
a rear side of the n, out put t 25 0
t he stepping notor ?@iigﬁﬁ)@?ﬁgﬁ n '[}?fﬁ%% é%)ap{én"?an%h a o‘fh? heﬁ’g% port
wal | 4 andaerbtienmped, | @hdaserenpvide@teith ventigal dxoryves e ut p?lﬁbshaft
25 acgprding to

On the other hand, according to the present
embodiment, the base plate'64 of the chassis 60 is formed of
die-cast aluminium. Positioning pins 77, 77 are integrally
formed at forward left and right sides of the base plate 64

10 with a predetermined interval therebetween, while rear
positioning pins 78, 78 are formed rearwardly of the
positioning pins 77, 77 with a predetermined interval
therebetween. The top of the positioning pins 77 are
respectively provided with a flat disk positioning surface

15 77a and the rear positioning pins 78 are respectively formed
with projecting semi-circular positioning members 78a. The
positioning surfaces 77a and positioning members support a
lower portion of a disk cartridge 3 and the positioning
members engage recesses 47, 48 formed in the lower side of

20 the disk cartridge 3 when inserted into the disk drive for
stably positioning the disk cartridge 3 during use.

The rear left side of the base plate 64 includes a
recess 79 which receives a damper 45 associated with a drive
gear 46. The damper 45 may be retained by screws or the

25 like.

A C-shaped slider 80 is disposed over the base
plate 64 and includes a tab 130 at a front right side
thereof for mounting an eject button (not shown). The base
surface 82 of the slider 80 includes a C-shaped cut out 82a

30 for accommodating the output shaft 61 of the spindle motor
(not shown). The slider 80 further includes side plates 83,
84 set apart by a predetermined interval and allowing the

slider 80 to slide freely in forward and rearward directions
on the chassis 60.
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.~ a bush (not shown) .
27 includes a needl e pin 2§ engagi ng the thread of the |ead
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eof . A guide shaft 26 is provided extending in t he

i rection of the nmechanism one end of the gui de shaft 26 is
a rear side of the chassis 1 20 and gui des novenent of the

age 27 while the other end thereof is received in a support
As may be seen, the head

by a spring e head carri age I's supported so

be fA&ME maﬁlﬁewdt AEapnadsi sagper 45 on the basg Paater war d
of th%4h o iadG@cka gfs rf%trmed ond't%'é &%@r%'eta@' gad 3 ithe

ose to the first 30 disk read/wite head 30, a.,second disk

siflg plate 83, qf; the Aidds80s t9 QEI&F&%W&°% a head

control of the slider 80. A trigger arm lock 86 is formed
at a rear right side of the slider 80. In addition,
elongate cut-outs 87, 87 and elongate grooves 88, 88 are
formed at left and right front and left and right mid
portions of the base surface 82 of the slider 80
respectively. The elongate cut-outs 87 and the elongate
grooves 88 respectively engage slider posts 131, 131, formed
at left and right front sides of the base plate 64 behind
and proximate the positioning pins 77, 77, and rear
positioning pins 78 for supporting the slider 80 in correct
position for allowing sliding operation thereof. It will be
noted that each of the elongate cut-outs 87 and grooves 88
are provided with projected rim portions 87a and 88a
respectively, although these may be provided on only one
side if desired.

The side plates 83, 84 of the slider 80 have
slanted cam grooves 89 ~ 92 formed therein. Adjacent the
forward cam grooves 89, 90, projections 120, 121 are formed
respectively. The projections 120, 121 engage the elongate
grooves 69, 70 of the side plates 62, 63 of the chassis 60.
Further, as seen in Fig. 2, coil springs 95, 96 are disposed
between the spring hooks 67, 68 provided at the front side
of the elongate grooves 65, 66 of the side plates 62, 63 and
spring hooks 93, 94 located at the rear side of the side
plates 83, 84 of the slider 80.

Also referring to Fig. 1, a cartridge holder 97 is
provided for slidably supporting the disk cartridge 3 during
insertion and eject operation. At a forward area along one
side of the cartridge holder 97, a window 97a is formed.

The cartridge holder 97 has projections 98 ~ 101 projected
from side edges thereof for engaging with the corresponding
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supported by a flexible spring plate 33 so as to be sw ngabl y
Swi ngi ng novenent of the head arm 32 is bi ased by a torsion spr
A st opper 32a projected from
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cam grooves 89 ~ 92 of the slider 80. Further, projecting
portions 102, 103, respectively projected from a central
area of each side of the cartridge holder 97, engage the
vertical grooves 76a, 76b of the side plates 62, 63 of the
chassis 60. At a rear side of the cartridge holder 97 a
regulating arm 104 is integrally formed projected upward
from the cartridge holder 97 and set at an angle. The
regulating arm 104 regulates rotational movement of a pivot
105 between the arm 104 and the trigger arm lock 86 of the
slider 80. An arc shaped groove 106 is formed so as to
correspond to the pivotal axis of the pivot 105 and
including an end portion 106a. The leading edge of the
groove 106 is adjacent a spring retaining member 107 and
proximate a second spring retaining member 108.

An L-shaped trigger arm 109 is disposed about the
pivot 105. The trigger arm 109 includes a extending portion
109, which is movable according to insertion operation of
the disk cartridge 3, and a substantially circular plate
portion 109b, which is disposed around the pivot 105. A
lower side of a distal end of the extending portion 10%9a of
the trigger arm 109 is provided with a projecting member 110
having a shutter opening/closing member 110a formed on an
end thereof which engages a shutter of the disk cartridge 3
through the arc-shaped groove 106 of the cartridge holder
97. An upper side of the extending portion 10%a has an
upwardly extending spring retaining portion 112 formed
thereon, as seen in Fig. 1.

Further, the circular plate portion 109b of the
trigger arm 109 includes a mating surface 113 and a stopper
114 which contact the trigger lock 86 for limiting
rotational and/or upward movement of the trigger arm 109.

A main coil portion 118 of a torsion spring 115 is
held by the spring retaining member 107, disposed such that
spring ends 116 and 117 are respectively engaged with the
spring retainers 108, 112. The long end 116 of the torsion
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the side of the head arm 32 and integrally fornmed therewith I's active
tolimt pivotal novenent of the head arm 32. Above the
sllder plate 10, a cartridge hol der 36 i s nmovably nounted. Rollers 37

the cartridge holder 36 5 are rotatably supported between the cam

oves 18 of the slider plate 10 and the vertical grooves 7 of the
chassis 1. Al ong one side of the cartii dge holder 36, a cutout 38 is
provided for formng a spring retaining projections 38a. The projection
22 of the tspyipy aif eomprimesed Biret dPortion 1163rand (7 eS¢Vt he

I nsertion g%ﬁfggog'§E65ar&ﬁkgﬂea§e'@é91ned By€a | 9@k Non NBkdarbsg eheh t hat

the lock h contacts he side portion 21a of the trlg?er arn121
at®

Then, the 116sptdtheplacatisnppbuhe %H?é@%h?eY%9Q+ﬁﬁtﬁ@¥P?E
dependent ORobREMAEHANBEI BRe0ketbRA SpbAEioR| B 6b l&hgLdet NEhe open
/ 5 window 97a formed at one side of the cartridge holder 97, as
! best seen in Fig. 1.

According to this construction, when the disk
cartridge 3 is loaded into the disk drive, the positioning
pins 77, 78 of the chassis 60 accurately position the casing

10 3b of the cartridge and operational performance is improved.

Further, according to the present embodiment, the
chassis has relatively few parts and assembly is simplified
while operation may be reliably maintained.

15 Also, since the rear positioning pins 78 are
respectively formed with projecting semi-circular
positioning members 78a which lightly contact the elongate
grooves 88 of the slider, forward and rearward slider
movement is precisely regulated and operability is assured.

20 In addition, since the projections 120, 121 engage the
elongate grooves 69, 70 of the side plates 62, 63 of the
chassis 60, upward and downward movement of the slider is
also precisely regulated.

It will further be noted that the provision of the

25 rear corner retaining portion 73 provided with the substrate
positioning tab 73a is effective to secure the printed
circuit substrate 44 and movement of the substrate in the
height direction of the side plates 62, 63 is prevented.

Since the recess portion 79 is provided for

30 mounting the damper 45, the slider may movably engage the
chassis while an overall height dimension of the disk drive
may be kept small since the projecting member 110 of the
trigger arm 109, having the shutter opening/closing member
110a formed on an end thereof acts with the trigger lock 86

35 and the stopper 114 such that when the slider moves forward,
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15 other hand, when the eject button 11 is pressed, the slider | at e

Is urged to nove rearwardly, causing the slider plate 10 to be
separated fromthe base plate |a. A shutter opening/cl osing
arm39 is pivotally nmounted on one side of the cartridge holder foK
acting on a 20 shutter 3a of the disk cartridge 3 for effecting opening,or
closing of the shutter 3a according to |Inadi ng or unl oadi ng operatldQ
of the disk | oading mechani smrespectively. The upper side of the

shutter opdfeh@adtosidae MmdBD %9 is pdsittdpmeld ¢ lfcoretnd ad tarents rhag

retaini ng paeeGuradd s A A0 tHLid] ¥ ¥ .41 is held between the spring
retaining projection 40 and the spring retaining projection 38a for

bi asi ng novement of tHEFRR & Béni G 331 fg eftmagton (not shown)
Further pradused rorsutle agomaantisDpesdicik and tHeOd iy afiwel are a

di sk t)épe (rze%%wamy,z%@e q:%:'ti%cgteirng.tock 86 and the stopper 114 are
active such that the base surface 82 of the slider is
separated from contact with the cartridge holder 97.

As set forth above, the disk drive arrangement of
the invention, in which disk positioning pins are integrally
10 formed on the chassis is effective in providing reliable
disk loading and unloading operation with a simplified
construction and reduced number of parts. At this,
manufacturing cost and complexity is significantly reduced.
Also, since the rear angle portion 74 provided at
15 a rear side of one of the side portions is formed with an
L-shaped spacer 75 for determining a horizonal position of
the circuit board 44 in relation to the side member 63 and
the base 64, the positioning of the disk type detecting
switch 42 and the disk write protect mode detecting switch
20 43 at an upper side of the circuit substrate 44 is securely
determined such that the operability of the switches is
improved.
While the present invention has been disclosed in
terms of the preferred embodiment in order to facilitate
25 better understanding thereof, it should be appreciated that
the invention can be embodied in various ways without
departing from the principle of the invention. Therefore,
the invention should be understood to include all possible
embodiments and modification to the shown embodiments which
30 can be embodied without departing from the principle of the

invention as set forth in the appended claims.
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30 switch 42 and a disk wite protect node detecting switch 43, whi ch
are connected to a printed circuit (not shown) provided on a circuit
substrate 44 nounted at a | ower portion of the chassis 1. Also, at a
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CLAIMS

1. A disk drive, comprising:
a chassis comprising first and second opposing
5 side plates connected by a base plate such that said first
and second side plates are supported perpendicular to said
base plate in a spaced apart relationship, an upper side of
said base plate including disk cartridge positioning means
integrally formed with said base plate;

10 a slider movably supported on said chassis and
receivable of a disk cartridge for moving said disk
cartridge in upward and downward directions in a manner so
as facilitate engagement between a lower side of said disk
cartridge and said disk cartridge positioning means,

15 according to loading/unloading operation of said disk drive.

2. A disk loading mechanism as set forth in claim 1,
vherein said disk cartridge positioning means comprises pins
projected from said upper side of said base plate.

20
3. A disk loading mechanism as set forth in claim 2,
wherein said pins project through elongate grooves formed in
said slider during movement of said slider during operation
of said disk drive.

25
4. A disk loading mechanism as set forth in claim 1,
2 or 3, wherein at least said base plate is made of metal
and formed by die casting.

30 5. A disk loading mechanism as set forth in any one
of claims 1 to 4, wherein at least one of said side plate is
formed with an elongate groove engaged by a projection
formed in a corresponding side of said slider for regulating
operational movement of said slider.

35
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5 46 engaged wt rack 19 of the slider plate 10 for
control ling | oadi ng aEI“lﬁngt"’ HIIHHI perati on. Fin
case 3b of the disk c A  "'rovided with indentations 47
for engaging with the 5 projecting disk positioning nmenbers 9, 9
on the . chassis 1 for suitably posit“)ni ng the disk cartridge 3 f

use. According to the above structure, since two disk

posi tioni ng menber s 8d§s)§\r£oagﬁ§% rnpéj:}jaq{is_lﬁ\eia%htsertrem Iﬁ*ﬁﬂgoﬁl 1%‘%of th

cartridge®, and andt her [ posi t1.oni ng r@Gt i |
for horizoft dhep@ytadeshing ofainfe wherfiigk atadegsigers: efidsabdseidenber
are forneq 38R aliMide circuit substrate height determining means

including a plurality of hook portions for retaining said
5 circuit substrate in a predetermined position relative to
said chassis.

7. A disk loading mechanism as set forth in claim 6,
wherein a switch is provided on an upper side of said

10 circuit substrate proximate a position whereat said
substrate is supported by one of said hook portions of said
substrate height determining means.

8. A disk loading mechanism as set forth in any one

15 of the preceding claims, wherein said side plates of said
chassis includes second elongate openings associated with
springs active to bias said slider in a disk extraction
direction.

20 9. A disk loading mechanism as set forth in any one
of the preceding claims, wherein an upper surface of said
base plate of said chassis is formed with a recess mounting
a damper mechanism for smoothly controlling movement of said
slider in a manner such that an overall height of said disk

25 drive may be kept small.

10. A disk loading mechanism constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanying

30 drawings.

This Sheet Has Been Replaced

A




fromthe chassis 1, a nunber of parts required for assenbling a | oading
jrechanismis increased and the cost and 15 conplexity of the mechanismis

fai sed. Thus, it has been requir¢dpg +de a disk
I 8adi ng mechani smin which a nunber of parts apd

F€ost of nmanuf ach
aR be reduced. It is thereforefa principal object of t hisact
%resent 20 i nvention to overcone the dt2awb s of the related art.

It is a further object of the e ' lon to rovi-de. a. di sk
| oadi ng mechani sm whi ch may beségéuﬂéé#g¥§3&ﬁCHAN%ﬁuIom1cost and whi ch

utilizes fewer parts. ABSDRACTIJ t0 the present invention,
there is 25 provided a disk drive, conprising: a chassis
conprising first and second opposi ng si de plates connected by a base
pl ate such that said#i¢ktk loading mechanism includes disk cartridge

5 positioning pins integrally formed in the base of a chassis

portion thereof. 1In addition, at one side of the base of
the chassis, a hooked portion is provided for securing a
printed circuit board to a lower side of the chassis. In
addition, the base plate of the chassis mounts a damper for

10 smoothly controlling slider movement in a recess such that
an overall height of the unit is reduced. According to such
construction, reliable operation is assured with a reduced
number of parts, such that manufacturing complexity and
costs can be significantly reduced.
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and second side plates are supported perpendicular to said

base pl ate

I n a spaced apart relationship, an upper side of 30 said base plate

i ncludi ng disk cartridge positioning nmeans integrally formed with said
base pl ate; a slider nmovably,supported on said chassis and
recei vabl e.of a disk cartridge for noving d disk cartridge in
upward and downward directions in a manner so 35 as facilitate engagenent
between a | ower side of said disk F:Ica 1
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6 cartridge and said disk cartridge positioning neans,
to | oadi ng/ unl oadi ng operation of said disk drive.

i nvention wll

with reference to the acconpanying 5 draw ngs,

be further described by way of

Fig. 1 is a perspective view of a preferred

| oadi ng nmechani sm according to the
shows a sinplified cross-sectional

accordi ng
The
non-limtative exanple

i n which:-

enbodi nent of a disk

viem&g gftion; Fig. 2
FIG. 2
66a 84 66
[ |
4
2l
— ?TEEEf%:;u::Lj::l_
/ iMk. ; JML i .
Sl
63 oz 96 94 66b 80
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10 the interaction between novabl e conponents of the | oading mechani sm
of the invention; Fig. 3 is an inverted perspective view of
a chassis portion of the nechanismof Fig. 1. Fi gs.

4(A), (B) are perspective view of circuit 15 substrate support portions
utilized.in the preferred enbodi nent _agcording to the invention;

Fig. 5 1is a perspective view of a conventd pRal di sk | oadi ng nmechani sm
and Fig. 6 is a sinplified perspective view of a 20

specific portion of the conventional |oading nmechani sm of Fig. 5.
Referring now to the drawi ngs, particularly to Figs. 1 - 4, a
preferred enbodi nent of a disk | oading mechani sm according to the

i nvention will be descriFelG_ 3 '?3
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25 hereinbelow in detail. Al so, conponent which are identi cal W th

those described in relation to the related art of Figs. 5 and 6 wll
be referred to by identical reference nunbers and redundant
description will be omtted for brevity. The chassis 60
according to the invention has a 30 ceptral opening 60a receiving an

out put shaft 61 (see Fig. 3) of a.gbfﬁdle not or (not shown) for
effecting rotation of a disk cartridge 3. The chassis 60 conprises
si de portions 62, 63 which may be fornmed of netal plate, for exanple
and a base 64 which is preferably fornmed of die cast alum nium
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The chassis may be installed in a personal conputer (not shown) or any
other type of device utilizing a disk drive. The side
portions 62, 63 are respectively provided wi th el ongate grooves 65, 66
whi ch regulate front, rear and 5 also upward and downward novenent of a
slider 80,--which wll be descri bedsifggreater detail hereinafter. Each
of the el ongate grooves 65 and 66 i fAclude | arger portions 65a, 66a

and narrower portions 65b, 66b respectively, giving the

FIG.6

This Sheet Has Been Re
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el ongate grooves a roughly T-shaped aspect. Each of the 10

| ar gé.rr“;‘z.;‘ [V el

portions 65a, 66a of the el ongate grooves 65, 66 i ncl ude spring -
retai ning hooks 67, 68 fornmed integrally t herew t h. REPLACEMERT Sufai
Further, at a forward end of each of the side portiong 62—63;—second:

el ongate grooves 69, 70 are 15 provided, also for regul atli ng Vel fl
the slider 80. 1In addition, at a for'ward | ower edge pcrtfgﬂﬁgfqgggh\
di sk type )

of the

et octing switch 42 and the i ShEGK| EERBFEY chicRphRss ™ ta& ecting sw tch

43, circuit

board retai ning nenbers 71 and 20 72 are prov-det—Refer

to Fig. 4(A), it nmay be seen that each of the retaining nenbers 71, 72

i ncl ude a
the circuit

5

10

15

20

25

30

35

substrate positioning tab 7la, 72a for securely attaching
board 44 tdhehBresaRrE Lnwnbion Heelatgssigensrally to a

loading mechanism for a data disk. Particularly, the
invention relates to a disk loading mechanism which may be
manufactured at low cost due to a simplified design and
reduced number of parts.

Floppy disks, optical disks, and other types of
disk type data formats have become increasingly popular in
homes and offices, being used for computers, word processors
and other types of devices. Thus disk drives for reading
and writing to such disks are a necessary part of any
environment utilizing such devices. One essential component
of any disk drive is the disk loading mechanism, which
allows the disk to be easily loaded into and ejected from
the disk drive.

One such conventional disk loading mechanism is
shown in Figs. 5 and 6 of the accompanying drawings.
Referring to the drawings, it may be seen that such a
mechanism comprises a chassis 1 mounting a spindle motor 2
at a central lower side thereof. The spindle motor 2 is
utilized to rotate a disk 3 for effecting disk reading and
writing operations. The chassis 1 includes a central space
la for admitting the disk 3, which is usually loaded from an
open front side of the disk drive (not shown). At a right
side of a base plate la of the chassis 1, an L-shaped
support wall 4 is formed with a opening 4a formed
therethrough in the forward direction of the loading
mechanism. The support wall 4 is positioned at a
predetermined distance from a shaft 5 which is projected
from the base plate la surface of the chassis 1. Also, at
left and right forward areas of the chassis 2, first spring
retaining openings 6, 6 are formed. Spaced along inner side
walls 13, 13 of the chassis 1, vertically oriented inner

N '\‘:\
v

nily iz



a predetermned position. Further to the above, it will 25 also be noted

fromFig. 3 that a rear corner retaining portion 73 is provided with a
substrate positioning tab 73a formed integrally therewith. Referring
to Fig. 4(B), it may be seen that a rear angle portion 74 provided at
a rear side of one of the side portions 62, 63 (63 according to the 30
present enbodinent) is formed with an L-shaped spacer 75 for

determ ning a horizonal position of the circuit board 44 in rel ation

to the sidegreshes G3azedpibeidage(fd. thé didwing! only tid Igrovad ed that
e OPer 2l ke R8PSOk 88,0l P I51ESy yiquiieh oo 2 0ok tvpe
mentioned i n connecti &t left and right sides of both front and rear
areas of the base plate la of the chassis 1, two pairs of
5 disk positioning members 8, 8 and 9, 9 are disposed. The
disk positioning members are mounted with a predetermined
distance therebetween from right to left, and as seen in
Fig. 6, the top sides of the rearmost disk positioning
members 9, 9 are formed with circular cartridge position
10 determining portions 9a, 9a thereon.

As best seen in Fig. 5, the conventional mechanism
includes a slider plate 10 having an upturned C-shaped cross
section. An eject button 11 is disposed on a tab 10a
provided at a right front side of the slider plate 10. When

15 the slider plate 10 is set into the chassis 1 as shown in
Fig. 5, the spindle motor 2 is accommodated by a central
U-shaped cut-out 12a, while a first pair of elongate grooves
12b, 12b adnit the first spring retaining openings 6, 6.

The slider plate 10 thus rests on the base plate la of the

20 chassis 1 so as to be freely slidable thereon. The disk
positioning members 8, 8, and 9, 9, engage second and third
pairs of elongate grooves 14, 14 and 1%, 15 for maintaining
positioning between the chassis 1 and the slider plate 10
during sliding operation. 1In addition, projected from the

25 base 12 of the slider plate 10 at a right rear side of the
U-shaped cut-out 12a, a lock hook 19 is installed. Also, to
the rear of each of the first elongate grooves 12b, 12b of
the base 12 of the slider plate 10, second spring retaining
openings 16, 16 are formed. The second spring retaining

30 openings 16, 16 respectively work in conjunction with the
first spring retaining openings 6, 6 for mounting coil
springs 20, 20 therebetween. The side walls 13, 13 of the
slider plate 10 have four cam grooves 18 ... 18 formed
therein and, to the rear of the rearmost of the left side

35 cam groove 18, a rack 19 is provided. .7 TIUTT oo




REPLATLHENT B
8 with the related art, is inproved since the pogrtiommmg of™ | :the
nmounti ng substrate is assured. It will furg@ef aqg t ed it hat
each of the side portions 62, 63 are provided wijh vert E I gfo'ves
76a, 76b. 5 On the ot her hand, accordijng.t.o-t-hepresent
3

Referring to Fig. 6, a trigger arm 21 is pivotally
mounted on the shaft 5 proximate the support wall 4 of the
chassis. The trigger arm includes a side portion 2la and an
end portion 21b as well as a projection 22 projecting

.5 upwardly from the surface of the trigger arm 21. The
projection 22 is formed with a spring retaining opening 22a
thereon. Pivotal movement of the trigger arm is determined
by a torsion spring Sa disposed around the shaft S. The
ends of the torsion spring $§ are respectively attached to

10 the spring retaining opening 22a and the support wall 4.

Numeral 24 indicates a stepping motor for control
of a head carriage 27. The stepping motor 24 is affixed to
a rear side of the chassis 2 as seen in Fig. 5. An output
shaft 25 of the stepping motor 24 is supported in the

15 opening 4a of the support wall 4 and a V-shaped lead screw
25a is movable along the output shaft 25 according to
rotation thereof. A guide shaft 26 is provided extending in
the front/rear direction of the mechanism, one end of the
guide shaft 26 is attached to a rear side of the chassis 1

20 and guides movement of the head carriage 27 while the other
end thereof is received in a support opening of a bush (not
shown) . .

As may be seen, the head carriage 27 includes a
needle pin 28 engaging the thread of the lead screw 25a of

25 the output shaft 25, contact under pressure being maintained
by a spring 29. Thus the head carriage 27 is supported so
as to be freely moveable above the chassis 1.

At a forward side of the head carriage, a first
disk read/write head 30 is supported. Opposed to the first

30 disk read/write head 30, a second disk read/write head 31 is
mounted. The heads 3, 31 are mounted on a head arm 32
supported by a flexible spring plate 33 so as to be
swingably movable. Swinging movement of the head arm 32 is
biased by a torsion spring 34. A stopper 32a projected from



enbodi nent, the base plate 64 of the chassis 60 is fornedﬂbff.nfﬂﬁfézééét

alum nium Positioning pins 77, 77 are integrally fornmed at- forward

| eft and right sides of the base plate 64 10 with a predeternlned interva
t her ebet ween, while rear positioning pins 78, 78 afe.foried ré&arwardly
of the positioning pins 77, 77 with a predetern1ned interval. .

t herebetween. The top of the p03|t|on|ng ins 77 are respectlvely
provided with a flat disk positioning surface 15 77a and-the rear-

posi ti oni ng P i Y fﬂaesﬁxpe%td' ‘é?W 350%Eﬁd1ntegr3ﬂi? PLPRES LR rew1t

sem -circul ar pOSItlonln ers I oning surftaces
and posi ti ontsh@aelite gdﬂﬁ&r@%y°tal mPUﬁ@P“EonlﬁheoheaddP§N é&rtrldge 3
and the positioning Aboxf&r’dw &.m@&aggmeéeia?sa4zar€81{igénndwertﬂe | over
2105 oo RPN e A= 30 e BBl ot b
are rotatably supported between the cam grooves 18 of the
slider plate 10 and the vertical grooves 7 of the chassis 1.
Along one side of the cartridge holder 36, a cutout 38 is
provided for forming a spring retaining projections 38a.
The projection 22 of the trigger arm 21 is moved according
10 to pressure from the insertion of the disk cartridge 3 into
the loading mechanism such that the lock hook 17 contacts
the side portion 21a of the trigger arm 21. Then, the
slider plate is brought adjacent to the base plate 1la
dependent on forward motion of the slider plate 10. On the
15 other hand, when the eject button 11 is pressed, the slider
plate is urged to move rearwardly, causing the slider plate
10 to be separated from the base plate la.
A shutter opening/closing arm 39 is pivotally
mounted on one side of the cartridge holder for acting on a
20 shutter 3a of the disk cartridge 3 for effecting opening or
closing of the shutter 3a according to loading or unloading
operation of the disk loading mechanism respectively. The
upper side of the shutter opening/closing arm 39 is
integrally formed with a spring retaining projection 40. A
25 coil spring 41 is held between the spring retaining
projection 40 and the spring retaining projection 38a for
biasing movement of the shutter opening/closing arm 39.
Further provided in such a conventional disk
loading mechanism are a disk type (2DD, 2HD, 2ED) detecting
30 switch 42 and a disk write protect mode detecting switch 43,
which are connected to a printed circuit (not shown)
provided on a circuit substrate 44 mounted at a lower
portion of the chassis 1. Also, at a rear left portion of

the chassis 1 a gear damper 45 is provided including a gear




The rear left side of the base plate 64 includes a sty S¥ihicH

recei ves a danper 45 associated with a drive ge : e daiper. 45
may be retained by screws or the 25 like. J9FEBSY ped i
slider 80 is disposed over the base plate 64 and ijncl udes a tabi130 at
a front right side thereof for nmounting an ejectf bu n) .
The base surface 82 of the slider 80 includes aiC shaped cut out%EZa
30 for accommodating the output shaft 6% of the spindl e notor —- not

o) T T a0 Iy S5 S8R B P o ol 2P
freely in fosmeothandcortroklthgliloadingnand/of unboadtnghaperst Hén.

Finally, the case 3b of the disk cartridge is
provided with indentations 47 and 48 for engaging with the

5 projecting disk positioning members 9, 9 mounted on the
chassis 1 for suitably positioning the disk cartridge 3 for
use.

According to the above structure, since two disk
positioning members 8, 8 are reguired for height regulation

10 of the disk cartridge 3, and another two disk positioning
members 9, 9 are utilized for horizontal positioning of the
disk cartridge 3, and these members are formed separately
from the chassis 1, a number of parts required for
assembling a loading mechanism is increased and the cost and

15 complexity of the mechanism is raised.

Thus, it has been required to provide a disk
loading mechanism in which a number of parts and a cost of
manufacture can be reduced.

It is therefore a principal object of the present

20 invention to overcome the drawbacks of the related art.

It is a further object of the present invention to
provide a disk loading mechanism which may be manufactured
at low cost and which utilizes fewer parts.

According t6 the present invention, there is

25 provided a disk drive, comprising:

a chassis comprising first and second opposing
side plates connected by a base plate such that said first
and second side plates are supported perpendicular to said
base plate in a spaced apart relationship, an upper side of

30 said base plate including disk cartridge positioning means
integrally formed with said base plate;

a slider movably supported on said chassis and
receivable of a disk cartridge for moving said disk
cartridge in upwaid and downward directions in a manner so

35 as facilitate engagement between a lower side of said disk
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drive gear 46 nounted atop the danper 45 on the base plate

It will further be noted that the above“nehtioned
64" engage

rack 85 formed on the inner rear side of the left side piate; 83..0f 'the
slide 80 to facilitate notion P :

10

15

20

25

30
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cartridge and said disk cartridge positioning means,
according to loading/unloading operation of said disk drive.

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

Fig. 1 is a perspective view of a preferred
embodiment of a disk loading mechanism according to the
invention;

Fig. 2 shows a simplified cross-sectional view of
the interaction between movable components of the loading
mechanism of the invention;

Fig. 3 is an inverted perspective view of a
chassis portion of the mechanism of Fig. 1.

Figs. 4(A), (B) are perspective view of circuit
substrate support portions utilized in the preferred
embodiment according to the invention;

Fig. 5 is a perspective view of a conventional
disk loading mechanism; and

Fig. 6 is a simplified perspective view of a
specific portion of the conventional loading mechanism of
Fig. 5.

Referring now to the drawings, particularly to
Figs. 1 - 4, a preferred embodiment of a disk loading
mechanism according to the invention will be described
hereinbelow in detail. Also, component which are identical
with those described in relation to the related art of Figs.
5 and 6 will be referred to by identical reference numbers
and redundant description will be omitted for brevity.

The chassis 60 according to the invention has a
central opening 60a receiving an output shaft 61 (see Fig.
3) of a spindle motor (not shown) for effecting rotation of
a disk cartridge 3. The chassis 60 comprises side portions
62, 63 which may be formed of metal plate, for example and a
base 64 which is breferably formed of die cast aluminium.



5 control of the slider 80. A trigger armlock 86 is
right side of the slider 80. In addition, el ongat e
el ongate grooves 88, 88 are formed at left and righ
right md portions of the base surface 82 of the sl
respectively. The elongate cut-outs 87 and the el ongat
respectively engage slider posts 131, 131,7 forned
front sides of the base plate 64 behind . and proximate the positionim
pins 77, 77, TM%§§1S map’o@?t%’éﬁﬁlbl?ﬁnl_snRﬁ%ﬁ%@&pmm@eﬁ’hénﬂci der 80
in correct 1%nhdw@si broankObthbl ovypg &f | dbVikeORATiAlizdmdg Reiddek. drliivewi || be
noted that each of theTﬁlogqgte cu iout56§7 épd r Qoves %v arevpro§ided
Wi th projected rimportions 7aP3hot 8%R < esaﬁge&cﬁe\?@eﬁ aletll¥o€§ﬁ tR&Se
may be provi dddhorelomgptengroovesi 68, | 66 ddsichediegulate front, rear and
S also upward and downward movement of a slider 80, which will
be described in greater detail hereinafter. Each of the
elongate grooves 65 and 66 include larger portions 65a, 66a
and narrower portions 65b, 66b respectively, giving the
elongate grooves a roughly T-shaped aspect. Each of the
10 larger portions 65a, 66a of the elongate grooves 65, 66
include spring retaining hooks 67, -68 formed integrally
therewith.
Further, at a forward end of each of the side

portions 62, 63, second elongate grooves 69, 70 are

15 provided, also for regulating movement of the slider 80. 1In
addition, at a forward lower edge portion of each of the
side portions 62, 63, respectively adjacent the disk type
detecting switch 42 and the disk write protect mode
detecting switch 43, circuit board retaining members 71 and

20 72 are provided. Referring to Fig. 4(A), it may be seen
that each of the retaining members 71, 72 include a
substrate positioning tab 71a, 72a for securely attaching
the circuit board 44 to the lower side. of the chassis 60 in
a predetermined position. Further to the above, it will

25 also be noted from Fig. 3 that a rear corner retaining
portion 73 is provided with a substrate positioning tab 73a
formed integrally therewith. Referring to Fig. 4(B), it may
be seen that a rear angle portion 74 provided at a rear side
of one of the side portions 62, 63 (63 according to the

30 present embodiment) is formed with an L-shaped spacer 75 for
determining a horizonal position of the circuit board 44 in
relation to the side member 63 and the base 64. At this, it
will be noted that the operability and precision of switches
such as a disk type detecting switch 42 and a disk write

35 protect mode detecting switch 43, mentioned in connection



20 The side plates 83, 84 of the slider 80 have.. . ’sIante
cam grooves 89 - 92 forned therein. Adjacent the f oriward cam grooves
89, 90, projections 120, 121 are forned respectivel y. i{Thewpfiof ecti ons
120, 121 engage the el ongate grooves 69, 70 of the side plates 62, 63:
of the chassis 60. 25 Further, as seen in Fig. 2, coil $prings795; 96 are;
di sposed bet ween the spring hooks 678 68 provided at-the front side -
of the elongate grooves 65, 66 of the side plates 62, 63 and spring
hooks 93, 94vitdcdhed ralatesd axdy, disddmprovRd sidee the pesitienBryy S of
the slider &he 3dunting substrAlteo ikehekbirag.to Fig. 1, a cartridge hol der
97 is provi ded f sl.i.da upportin he di sk cartridge 3, during

i nsertion and eject o zﬂﬁi;*¥€&£%§%f%Fw&?geérEﬁaglﬁﬂﬁhoﬂé the si4Qe of the
cartridge hgasridhg &2 wieidawe) providiedr witlh vertidak groodvesigeédpl 1@, 97
has projgctions 98 ~ 101 projected

On the other hand, according to the present
embodiment, the base plate'64 of the chassis 60 is formed of
die~cast aluminium. Positioning pins 77, 77 are integrally
formed at forward left and right sides of the base plate 64

10 with a predetermined interval therebetween, while rear
positioning pins 78, 78 are formed rearwardly of the
positioning pins 77, 77 with a predetermined interval
therebetween. The top of the positioning pins 77 are
respectively provided with a flat disk positioning surface

15 77a and the rear positioning pins 78 are respectively formed
with projecting semi-circular positioning members 78a. The
positioning surfaces 77a and positioning members support a
lower portion of a disk cartridge 3 and the positioning
members engage recesses 47, 48 formed in the lower side of

20 the disk cartridge 3 when inserted into the disk drive for
stably positioning the disk cartridge 3 during use.

The rear left side of the base plate 64 includes a
recess 79 which receives a damper 45 associated with a drive
gear 46; The damper 45 may be retained by screws or the

25 like.

A C-shaped slider 80 is disposed over the base
plate 64 and includes a tab 130 at a front right side
thereof for mounting an eject button (not shown). The base
surface 82 of the slider 80 includes a C-shaped cut out 82a

30 for accommodating the output shaft 61 of the spindle motor
(not shown). The slider 80 further includes side plates 83,
84 set apart by a predetermined interval and allowing the

slider 80 to slide freely in forward and rearward directions
on the chassis 60.
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from side edges thereof for engaging with the correspppdicng v «ie
cam grooves 89 - 92 of the slider 80. Further, |proreeti-ng-——."
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It will further be noted that the above-mentioned
drive gear 46 mounted atop the damper 45 on the base plate
64 engages a rack 85 formed on the inner rear side of the
left side plate 83 of the slide 80 to facilitate motion
control of the slider 80. A trigger arm lock 86 is formed
at a rear right side of the slider 80. In addition,
elongate cut-outs 87, 87 and elongate grooves 88, 88 are
formed at left and right front and left and right mid
portions of the base surface 82 of the slider 80
respectively. The elongate cut-outs 87 and the elongate
grooves 88 respectively engage slider posts 131, 131, formed
at left and right front sides of the base plate 64 behind
and proximate the positioning pins 77, 77, and rear
positioning pins 78 for supporting the slider 80 in correct
position for allowing sliding operation thereof. It will be
noted that each of the elongate cut-outs 87 and grooves 88
are provided with projected rim portions 87a and 88a
respectively, although these may be provided on only one
side if desired.

The side plates 83, 84 of the slider 80 have
slanted cam grooves 89 ~ 92 formed therein. Adjacent the
forward cam grooves 89, 90, projections: 120, 121 are formed
respectively. The projections 120, 121 engage the elongate
grooves 69, 70 of the side plates 62, 63 of the chassis 60.
Further, as seen in Fig. 2, coil springs 95, 96 are disposed
between the spring hooks 67, 68 provided at the front side
of the elongate grooves 65, 66 of the side plates 62, 63 and
spring hooks 93, 94 located at the rear side of the side .
plates 83, 84 of the slider 80.

Also referring to Fig. 1, a cartridge holder 97 is
provided for slidably supporting the disk cartridge 3 during
insertion and eject operation. At a forward area along one
side of the cartridge holder 97, a window 97a is formed.

The cartridge holder 97 has projections 98 ~ 101 projected
from side edges thereof for engaging with the corresponding



portions 102, 103, respectively projected froma centraj r::: area.:of each
side of the cartridge hol der 97, engage the vertical grooves-76a;- 76b
of the side plates 62, 63 of the 5 chassis 60. At a rbaﬁ si.de _of the
cartridge hol der 97 a regulating arm 104 is integr ?Iy for fred proj ect ed
upwar d fromthe cartridge holder 97 and set at an angle..The.. ... ..
regul ating arm 104 regul ates rotational novenent of a pivot 105 bet ween
the arm 104 and the trigger armlock 86 aqfo the 10 slider-80~—~An-afc- -
shaped groove 106 is fornmed so as to correspond to the pivotal axis of
t he pivot 1GEammgkooves 89 udi92g ofnthedspadéer 080 106Eur tTher | epuld jecteidge of

t he or 0qys-(106,d 5 ¢l agant ﬁlsﬁggﬁg%gg?t %§5 Q%\-_)QE NBEEm 197°&%aJL-

proxi mat e a "second_ spring retaini s shaped
trigger armaeR iaf GaPofepfuthenhsartrigggohoider The epgagerth® m 109
i ncl udes a exd@ikaly g¥ddved) 76a, 76b of the side plates 62, 63 of the

5 chassis 60. At a rear side of the cartridge holder 97 a
regulating arm 104 is integrally formed projected upward
from the cartridge holder 97 and set at an angle. The
regulating arm 104 regulates rotational movement of a pivot
105 between the arm 104 and the trigger arm lock 86 of the

10 slider 80. An arc shaped groove 106 is formed so as to
correspond to the pivotal axis of the pivot 105 and
including an end'portion 106a. The leading edge of the
groove 106 is adjacent a spring retaining member 107 and
proximate a second spring retaining member 108.

15 An L-shaped trigger arm 109 is disposed about the
pivot 105. The trigger arm 109 includes a extending portion
109, which is movable according to insertion operation of
the disk'cartridge 3, and a substantially circular plate
portion 109b, which is disposed around the pivot 105. A

20 lower side of a distal end of the extending portion 10%a of
the trigger arm 109 is provided with a projecting member 110
having a shutter opening/closing member 1l0a formed on an
end thereof which engages a shutter of the disk cartridgg 3
through the arc-shaped groove 106 of the cartridge holder

25 97. An upper side of the extending portion 10%a has an
upwardly extending spring retaining portion 112 formed
thereon, as seen in Fig. 1.

Further, the circular plate portion 109b of the

trigger arm 109 includes a mating surface 113 and a stopper
30 114 which contact the trigger lock 86 for limiting
rotational and/or upward movement of the trigger arm 109.

A main coil portion 118 of a torsion spring 115 is
held by the spring retaining member 107, disposed such that
spring ends 116 and 117 are respectively engaged with the

35 spring retainers 108, 112. The long end 116 of the torsion
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109, which is novabl e according to insertion operation of Rtm’?ﬁ@’dl

cartridge 3, and a substantially circular plate portfo 109D, ﬁhlch is
di sposed around the pivot 105. A 20 | ower side of a dipt I1$n¢59ﬁ@§9e7
ext endi ng portion 109a of the trigger arm 109 is prpvjded wth a

proj ecting menber 110 havi ng a shutter opening/cl os

formed on an . end t hereof which engagefla shutter ofl.the disk cartrldge
3 t hrough the arc-shaped groove 106 of“the cartridge hol der 25797

An upper si de %fr Lg 198! 8BHbPY00" 4] PIrdORRNMARAT 162 andP U g'cxsnﬁxte“d' ng

spring retaini ereon, “as seen in
Further, the @PF@&P&r16§HtewbbF¥|%F@J§Eﬁ#Qﬁdthﬁaa bend; dingfde éPﬁHlGBd

i ncl udes a natlllrcgas;un:hacgoa:aslaﬂdoﬁ SHh& PHSF i ngf rel:h‘in\&higCh\e(ﬂ%&'aQbBt hea
trigger |ock 86 g\tlng rqéatlonale¥¥g upwar d nnvenent of the
trigger arm1 ed en of the second portion b engages the open
5 w1ndow 97a formed at one side of the cartridge holder 97, as
best seen in Fig. 1.
According to this construction, when the disk
cartridge 3 is loaded into the disk drive, the positioning
pins 77, 78 of the chassis 60 accurately position the casing

10 3b of the cartridge and operational performance is improved.

Further, according to the present embodiment, the
chassis has relatively few parts and assembly is simplified
while operation may be reliably maintained.

15 Also, since the rear positioning pins 78 are
respectively formed with projecting semi-circular
positioning members 78a which lightly contact the elongate
grooves 88 of the slider, forward and rearward slider
movement is precisely reqgulated and operability is assured.

20 In addition, since the projections 120, 121 engage the
elongate grooves 69, 70 of the side plates 62, 63 of the
chassis 60, upward and downward movement of the slider is
also preclsely regulated. '

It will further be noted that the provision of the

25 rear corner retaining portion 73 provided with the substrate
positioning tab 73a is effective to secure the printed
circuit substrate 44 and movement of the substrate in the
height direction of the side plates 62, 63 is prevented..

Since the recess portion 79 is provided for

30 mounting the damper 45, the slider may movably engage the
chassis while an overall height dimension of the disk drive
may be kept small since the projecting member 110 of the
trigger arm 109, having the shutter opening/closing member
110a formed on an end thereof acts with the trigger lock 86

35 and the stopper 114 such that when the slider moves forward,
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A main coil portion 118 of a torsion spring 115 is “-held By ithe spring
retaini ng menber 107, disposed such that spring iends 116 and 117 are
respectively engaged with the 35 spring retainers 108, 112.:;The;4 ong!end
116 of the torsion P T

{
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the cartridge holder 97 is positioned closely adjacent the
base surface 82 of the slider 80.
Further to this, when an eject button (not shown)
mounted on the tab 130 is pressed and the slider 80 moves
5 rearwardly, the trigger lock 86 and the stopper 114 are
active such that the base surface 82 of the slider is
separated from contact with the cartridge holder 97.
As set forth above, the disk drive arrangement of
the invention, in which disk positioning pins are integrally
10 formed on the chassis is effective in providing reliable
disk loading and unloading operation with a simplified
construction and reduced number of parts. At this,
manufacturing cost and complexity is significantly reduced.
Also, since the rear angle portion 74 provided at
15 a rear side of one of the side portions is formed with an
L-shaped spacer 75 for determining a horizonal position of
the circuit board 44 in relation to the side member 63 and
the base 64, the positioning of the disk type detecting
switch 42 and the disk write protect mode detecting switch
20 43 at an upper side of the circuit substrate 44 is securely
determined such that the operability of the switches is
improved.
While the present invention has been disclosed in
terms of the preferred embodiment in order to facilitate
25 better understanding thereof, it should be appreciated that
the invention can be embodied in various ways without
departing from the principle of the invention. Therefore,
the invention should be understood to include all possible
embodiments and modification to the shown embodiments which
30 can be embodied without departing from the principle of the
invention as set forth in the appended claims.



spring 115 conprises a first portion 116a and a second | 6b,
whi ch are defined by a bend in the | ong end 116 at t eﬁ’ﬂd%wwﬁﬂTqﬁﬁkhéT
spring retaining menber 108. A hooked end of the sece¢nd portiom—it |
engages the open 5 w ndow 97a forned at one side of thejc rtfé(ﬁg% ol .de
97, as best seen in Fig. 1. According fofthi%s 997
construction, when the disk cartridge,3 is |oaded info dri Ve,
t he positioning pins 77, 78 of the chassis 60 accurately position the

casing 10 3b of the cartridge and oper gyjagpal performance
Further, according to the present enbodi nent, the

1. A disk drive, comprising:
a chassis comprising first and second opposing
5 side plates connected by a base plate such that said first
and second side plates are supported perpendicular to said
base plate in a spaced apart relationship, an upper side of
said base plate including disk cartridge positioning means
integrally formed with said base plate;

10 a slider movably supported on said chassis and
receivable of a disk cartridge for.moving said disk
cartridge in upward and downward directions in a manner so
as facilitate engagement between a lower side of said disk
cartridge and said disk cartridge positioning means,

15 according to loading/unloading operation of said disk drive.

2. A disk loading mechanism as set forth in claim 1,
wherein said disk cartridge positioning means comprises pins
projected from said upper side of said base plate.

20
3. A disk loading mechanism as set forth in claim 2,
wherein said pins project through elongate grooves formed in
said slider during movement of said slider during operation
of said disk drive.

25
4, A disk loading mechanism as set forth in claim 1,
2 or 3, wherein at least said base plate is made of metal
and formed by die casting. .-

30 5. A disk loading mechanism as set forth in any one
of claims 1 to 4, wherein at least one of said side plate is
formed with an elongate groove engaged by a projection
formed in a corresponding side of said slider for regulating
operational movement of said slider.

35
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chassis has relatively few parts and assenbly is sinplifikd:i iwhide. -

operation nmay be reliably maintained. 15 Al so,! sj nce-the-rear-,
positioning pins 78 are respectively fornmed with prOJeotlng _
sem -circul ar posi tioning menbers 78a which lightly cdontact’ fha v/

el ongat e grooves 88 of the slider, forward and rearward slider..
novenment is precisely regul ated and operéBQIity is assured. 20 In

addition, since the projections 120 12 age t gngat-e grooves
69, 70 of th&-side pl a%e‘i P%%dl haFl14R cﬁ§s§ § gﬁrtLeF‘pv%é‘r @ryhgne
downwar d rmvefretalheqbrednedsthq d@lanss, wherzdmoap,tr denst| pree@fl aladd side

It will furt éﬁgﬁ ol Leafr s
retalnlng po$f%%%§7 rowdedr ‘ﬁ% su st?%#éﬂ% aéte nfﬁ%“%% b 73a
is effecti velt‘ﬁlgékﬂ‘ieatl’l%u’fﬂlrh‘ﬂé&f hoolk inagtiiensu g okr aieé:ammmd Srmssﬂerrent
of the sgbst¢dteuit slBstrate in a predetermined position relative to

said chassis.

7. A disk loading mechanism as set forth in clainm 6,
wherein a switch is provided on an upper side of said

10 circuit substrate proximate a position whereat said
substrate is supported by one of said hook portions of said
substrate height determining means.

8. A disk loading mechanism as set forth in any one

15 of the preceding claims, wherein said side plates of said
chassis includes second elongate openings associated with
springs active to bias said slider in a disk extraction
direction.

20 9. A disk loading mechanism as set forth in any one
of the preceding claims, wherein an upper surface of said
base plate of said chassis is formed with a recess mounting
a damper mechanism for smoothly controlling movement of said
slider in a manner such that an overall height of said disk

25 drive may be kept small.

10. A disk loading mechanism constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanying

30 drawings.
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slider may novably engage the chassis while an over
di rensi on of the disk drive may be kept snmall sinceft e1§t5£gcg@yg
menber 110 of the trigger arm 109, having the shutt
menber 110a formed on an end thereof Bs&ts with the

and the stopper 114 such that when the slider noves for
DISC LOADING MECHANISM e

ABSTRACT

A disk loading mechanism includes disk cartridge

5 positioning pins integrally formed in the base of a chassis
portion thereof. 1In addition, at one side of the base of
the chassis, a hooked portion is provided for securing a
printed circuit board to a lower side of the chassis. 1In
addition, the base plate of the chassis mounts a damper for

10 smoothly controlling slider movement in a recess such that
an overall height of the unit is reduced. According to such
construction, reliable operation is assured with a reduced
number of parts, such that manufacturing complexity and
costs can be significantly reduced.

This Sheet Has Been Replaced




12 the cartridge holder 97 is positioned closely adjacent the ---base
surface 82 of the slider 80. Further to this,! vhen an &j'ect
button (not shown) nounted on the tab 130 is pressed add;the sl'ider 80
noves 5 rearwardly, the trigger | ock 86 and the stopper 113 are’q rcactive
such that the base surface 82 of the sIHd i's separ at ed !from cont act
with the cartridge hol der 97. ﬁg As set forth above, the-disk
drive arrangenent of the invention, in which disk positioning pins are
integrally 10 forned on the chassis F}ICEFGTtive in providing reliable~ -
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REPL/ Constructlon and
and’coaneX|ty is

di sk | oadi ng and unl oadi ng operation with a sinplifie
reduced nunber of parts. At this, manuf acturing cps
significantly reduced. Al 'so, since the fepr 1ang ﬁé@e tion 74
provided at 15 a rear side of one of the side portiopnsjis for uh,an

L- shaped spacer 75 for determ ning a horizonal positipn jui t
board 44 in relation to the side nenber)6@and tle_base 64, the .+é
positioning of the disk type detecting switch 42 and theé t
protect node detecting switch 20 43 at an upper side of the circuit
substrate 44 is securely determ ned such that the operability of the
swtches is i nproved. Wil e the present invention has
been disclosed in terms of the preferred enbodinment in order to

facilitate 25 better understanding thereof, it should be appreciated that
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the invention can be enbodied in various ways without f'fdéﬁéﬁﬁﬁw

g SHEDm
the principle of the invention. Therefore, t he i nvention should‘BEJ |
understood to include all possible ermbodi nents and jnodi fi-catfonstoithe
shown enbodi ments which 30 can be enbodi ed without departing fromthe ; °
principle of the i nvention as set %@7&? in the appended ¢lains. -~ -
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1. A disk drive apparatus for reading data from and/or wri tﬂ"ﬁﬁf‘ﬁfdffﬁ‘ﬁdﬁ'skr |
contained in a disk cartridge | oaded thereon, conprising: a chassis-
including first and second opposing side plates connected by ajd qg e
such that said first and second side plates are supported]perpendicular t
said base plate in a spaced apart relat+qﬁ$hip, at | east ¢pne ' '
and second side plates being forned wwth an el ongate hori

cl osed slo

i ncluding a hook at one end thereof; di sk cartridge positionin
integrally formed on an upper surface of said base plate for positioning
novably supported on said

said disk cartridge | oaded thereon; x slider
chassis and receivable of said diskrcgks NJge T&
(AN

noW ngy sai d di sk
cartridge in upward and downward di*refNiOh = 1

IFYate

FIG.5



engagenent between a | ower side of said disk cartridge and said . disk =+
cartridge positioning nmeans according to a | oading/unl oadi ng operation of :
sai d disk drive, wherein said disk cartridge positioning] neans: guides.
moverment of said slider in forward and rearward directions while permtting
movenent of said slider in upward and downward directions with respect-to:
sai d base plate for an entire | ocus of povement of sai d sli.der in the
forward and rearward direction, said Sfder including at |east one
projection at a side thereof engageable with said slot forned in said one
side plate of said chassis for guiding novenent of said slider in a

hori zontal direction and for continuously preventing novenent of said
slider in the upward and downward di rectioan\I'G rapect to said base

pl ate; and for guiding novenent of said slider avhori zontal direction




Aegias £ gees
and for continuously preventing novenent of said slider in the upward and

downward directions with respect to said base plate; and bi asi ng neans
di sposed in said slot and connected between said projection and said hook

in said slot, said biasing neans biasing said slider in a direction of
extracting said disk cartridge.

15

DISC LOADING MECHANISM
ABSTRACT

A disk loading mechanism includes disk cartridge

5 positioning pins integrally formed in the base of a chassis
portion thereof. 1In addition, at one side of the base of
the chassis, a hooked portion is provided for securing a
printed circuit board to a lower side of the chassis. 1In
addition, the base plate of the chassis mounts a damper for

10 smoothly controlling slider movement in a recess such that
an overall height of the unit is reduced. According to such
construction, reliable operation is assured with a reduced
number of parts, such that manufacturing complexity and
costs can be significantly reduced.

Figure 6 This Sheet Has Been Replaced
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14 2. A dis rth in claiml, wherein said disk carr%cfflaﬁe’:
posi tioning H maldgmﬂm" ﬂns projected fromsaid upper surface of said
base plate and*fof it egral ly therewith, a nmaxi mum di aneter of each of

said pins being at a point adjacent to _ngi d upper surface of said base
plate. 3. A disk drive as set forth inClaim2, wherein said pins project
through el dngat eA gddekesirfioreneabparaais $birdereadiimignglate efeot (a‘nds/ahd

slider durlvfllglsés)ﬂﬁa ti0ng ofdl% I d, ?ﬁt?%lﬁ]éévgn tgedqs%maég{t?{d gc e

pi ns bei ng an the w e respective groove a an en e
| engt h of steh%ffﬁﬁrhl omp gAREK: drive as set forth in claim1, wherei n sai d

base plate is magephorBEal 11@@111d§ng§0rf@@tb>’aﬁldes%%‘éfh'dngoppos:mg side
plates connected by a base plate such that said first and
second side plates are supported perpendicular to said base
plate in a spaced apart relationship, at least one of said
first and second side plates being formed with an elongate
horizontal closed slot including a hook at one end thereof;
disk cartridge positioning means integrally formed on
an upper surface of said base plate for positioning said
disk cartridge loaded thereon;

a slider movably supported on said chassis and
receivable of said disk cartridge for wmoving said disk
cartridge in upward and downward directions to facilitate
engagement between a lower side of said disk cartridge and
gaid disk cartridge positioning means according to a
loading/unloading operation of said disk drive, wherein said
disk cartridge positioning means guides movement of said
slider in forward and rearward directions while permitting
movement of said slider in upward and downward directions
with respect to said base plate for an entire locus of
movement of said slider in the forward and rearward
direction, said slider including at least one projection at
a gide thereof engageable with said slot formed in said one
side plate of said chassis for guiding movement of said
slider in a horizontal direction and for continuously
preventing movement of said slider in the upward and
downward directions with respect to said base plate; and for
guiding movement of said slider in a horizontal direction
and for continuously preventing movement of said slider in
the upward and downward directions with respect to said base
plate; and

biagsing means disposed in said slot and connected
between said projection and said hook in said slot, said
biasing means biasing said slider in a direction of

extracting said disk cartridge.
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conprises a sprln msml lﬂ]“ﬂ drive set or4 _
further conprisi w l mmlhrate supported on sgl d chaiﬂm na
predet er m ned p03|t|on ‘and wher&in at |east one|of--said-fi+st—anhd|{second
side plates of said chassis includes ci réui t sut%t rate hei ght detérm ning

means i ncl uzli ng B dbskhedriwt aidniseg Forthodnf OLaEs 1)1 wherein nEd 1 kil sk

I I d al ' f d ch
Fetaini ny saraCeodt osipapRafe” Al ARSI File RECDEEERT datve o
sai d chassisaidanppenrserfaee abhisaipdrasorpliats tmidngfcacnfedr snmct@_;b:aﬂdry
abutting a éﬂﬁﬂ)ﬁéw&'ﬁf a&emé’héﬁhddférﬁ&!éf éf’lb%éét?tc?f %ﬁi trat X :fa:% fQr

abutting sinultaneously an upper side of clrcuit su
cl anpi ng Saﬁdp@}mguggjgggggr @esald upper surface of said base plate.

3. A disk drive as set forth in claim 2, wherein said pins

5. A disk drive as set forth in cIa|n11 mherelngfald blasiﬁ"myeén

project through elongate grooves formed in said slider
during movement of said slider during operation of said
disk drive, the diameter of each of said pins being less
than the width of the respective groove along an entire
length of said pin.
4. A disk drive as set forth in claim 1, wherein said base
plate is made of metal and is formed by die casting.
5. A disk drive as set forth in claim 1, wherein said
biasing means comprises a spring.
6. A disk drive as set forth in c¢laim 1, further
comprising a circuit substrate supported on said chassis in
a predetermined position and wherein at least one of said
first and second side plates of said chassis includes
circuit substrate height determining means including a
corner retaining portion formed in one corner and a
plurality of hook portions formed along a periphery of said
chassgis for retaining said c¢ircuit substrate in said
predetermined position relative to said chassis, said corner
retaining portion including a first tab for abutting a lower
surface of said circuit substrate an a second tab for
abutting simultaneously an upper side of said circuit
substrate for clamping said circuit substrate.
7. A disk drive as set forth in c¢laim 6, further
comprising a switch provided on an upper side of said
circuit substrate proximate a position whereas said circuit
substrate is supported by one of said plurality of hook
portions of said circuit substrate height determining means.
8. A disk drive as set forth in c¢laim 1, further
comprising:

a recess formed in said upper surface of said base
plate of said chassis; and

a damper mechanism mounted in said recess so as to be



7. A claim 6, further conprising a
switch pI’OVI de unmmumﬁﬂmmwe of sal d circuit substrate proxi mate a
position where ubstrate is supported by one of said
plurality of hook portions of said circuit substrate hei ght determ ning
means. 8. A disk drive as set forth in claim 1, further

CONpr i Si NgengagedbI&GaSh fé&i@@blf&éﬁlﬂbﬂ%m&wf m&folslamb base plate

of said chassis; and chani sm nount e said recess_so as
to be movement of Salg salnpd%r I’TJ:.el’l a manner suc t%at an overal sl

height of said disk drive may be kept small.

9. A disk drive as set forth in claim 8, wherein said
damper mechanism comprises a gear rotably mounted in said
recess. '




15 engageable with said slider for snoothly controlling novenent of said
slider-in a manner such that an overall height .of said disk drive may be

kept small.

A disk drive as set forth in claim8, wherein said danper

mechani sm conpri ses a gear rotably nounted in said recess.

10
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DISC LOADING MECHANISM
ABSTRACT

A disk loading mechanism includes disk cartridge
positioning pins integrally formed in the base of a chassis
portion thereof. 1In addition, at one side of the base of
the chassis, a hooked portion is provided for securing a
printed circuit board to a lower side of the chassis. 1In
addition, the base plate of the chassis mounts a damper for
smoothly controlling slider movement in a recess such that
an overall height of the unit is reduced. According to such
construction, reliable operation is assured with a reduced
number of parts, such that manufacturing complexity and
costs can be significantly reduced.




