1 D SK CARTRI DGE W TH SHUTTER AND STOCK RC]_L THEREFOR Field of the RTMP OpY)
I'nvention 5 The present invention relates to a a disk cartridge.
Specifically, the present invention relates to a stock roll for
facilitating manufacture of a shutter for disk cartridges which rotatably
house therein a disk nmedia for storage orlretrieval of conputer data or the
like. 10 Description of the Rel ated Art Disk cartridges for storage and
retrieval of conput 3 P A 3 oppy di sk
cartridge, for exanp k : "‘d‘ $FSuch .a di sk
cartridge may be such as shown in Fig. Shows a perspective view of
a 15 disk cartridge structure including a rretalllc shutter 105. As nay be
seen the disk ﬁg.r rldg% &&lncl .udes a rotatable disk 102 formed, for
exanple, of a 535‘ Pg cﬁrhrd Redi a, a disk shell 103 bej ng forrred W th
a disk acce& opem njhe @Present 1mveulmameehatasttera a(mskscaﬂtr‘m y nounted..
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- Disk cartridges for storage and retrieval of computer data
and the like, such as a 3.5 inch floppy disk cartridge, for example,
are well known. A typical structure for such a disk cartridge may
be such as shown in Fig. 1 which shows a perspective view of a
15 disk cartridge structure including a metallic shutter 105. As may
be seen the disk cartridge 101 includes a rotatable disk 102
formed, for example, of a magnetic recording media, a disk shell
103 being formed with a disk access opening 104 over which the
shutter 1035 is slidably mounted. The shutter 105 is substantially
20 U-shaped and includes side portions 106, 107 connected at one
end be an edge portion 110 at first and second perpendicular
bends 108, 109. | |
As may be seen in the drawing, such a disk cartridge includes a
metallic shutter portion slidably mounte_d on the cartridge casing
25 for opening and closing an opening for access to the disk surface.
Such a shutter portion may be formed of stainless steel,
aluminium with alumite treatment or aluminium coated with a
- synthetic resin in place of aluminite treatment.
When a stock roll of such material is processed throu gh a
30 punch press for manufacturing shutter portions for disk
cartridges, press 0il is applied to an upper surface thereof for
facilitating suitable 'bite' of an upper die for forming the shutters
such that the material of the stock roll is sheared to form a
punched plate. After, punch processing of the stock roll material,
35 the punched stock is subjected to bending processing to form the
fmal U-shaped structure of the disk cartridge shutter

.



synthetic resin in place of alumnite treatnent. Wien a stock roll of such
faterial is processed through a 30 punch press for manufacturing shutter
portions for disk cartridges, press oil is applied to an upper surface
thereof for facilitating suitable "bite' of an upper die for formng the
shutters such that the naterial of the sQock roll is sheared to forn1a
punched plate. After, punch processing of the stock roll material, t he
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costs ar e ldyai aluminiatmawithpabuwied meatment the costs of the stock roll may
be reduced, however, such material requires that press oil be used
for assuring clean results during processing. Consequently, it
becomes necessary to clean residue left from the press oil after
punching. Thus, costs are again raised and processing steps are

15 increased. .

It has been con51dered to provide a lubricant w1th1n the
synthetic resin layer for allowing resin coated aluminium to be
utilized without need of applying press oil, however, according to
this, the strength of the resin layer is reduced and becomes more

20 susceptible to flaws during processing. Also, printability of such a
lubricant impregnated resin layer is unsuitable from a
manufacturers standpoint.

It has therefore been required to address the above
problems and provide a low cost, lightweight and readily

25 processed stock roll for disk cartridge shutters which resists
flawing and is easily printed upon.

Summary of the Invention

Thus, it is an object of the present invention to overcome the
drawbacks of the related art. : .

30 It is a further object of the invention to provide a low cost,
lightweight and readily processed stock roll for disk cartridge
shutters which resists flawing and is easily printed upon.

It is another object of the invention to provide a disk
cartridge having a slidable metallic shutter which assures smooth

35 operation and high quality surface finish to which durable
printing may be applied.



15 increased. It has been considered to provide a lubricant within the
Synt het’ic resi-n layer for allowing resin coated alumniumto be utilized

w t hout need of appl ying press oil, however, according to this, the
strength of the resin layer is reduced and becorres nore 20 susceptible to
flaws during processing. Also, printabil3ty of such a |ubricant inpregnated
resin layer is unsuitable froma manufacturers standpoint. It has therefore

been required to [
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10 In addition, according to another aspect of the invention, there’
is provided a method of forming a U-shaped, metallic shutter to
be slidably mounted on a disk cartridge, comprising the steps of:
applying a first film layer including a synthetic resin with a
lubricant component, to a first surface of a sheet of a metallic base

15 material; applying a second film layer formed of a synthetic resin

- without the lubricant component to a second surface of the sheet
of metallic base material opposite the first surface, the second film
- layer having a surface hardness greater than the first film layer;
punch processing the sheet of metallic base material including the

20 first and second film layers by introducing the sheet to a punching
apparatus for forming a punched plate, the sheet being oriented
such that the first film layer faces a punching member of the
punching apparatus for lubricating a contact surface of the
metallic base material during the punch processing; and bending

25 the punched plate via a bending processing apparatus intoa Y
shaped configuration for forming the shutter, the punched plate
being arranged at the bending apparatus such that the first film
layer having the lubricant component forms an inner surface of
the U-shaped shutter and the second film layer having the greater

30 surface hardness forms an outer surface thereof.

~ Also, according to a further aspect of the invention, there is
provided a disk cartridge including a slidably mounted metallic
shutter comprising: a cartridge casing including an upper shell and,
a lower shell, the upper and lower shells including recessed areas

35 for slidably mounting the shutter, a disk access opening being
defined through the upper and lower shells within the recessed




stock roll material for formng of disk cartridge shutters, conprising: a
sheet of a netallic base material; a first filmlayer formed of a first
treated conpound including a synthétic resin and 5 a lubricant conponent,
appl i ed on one side of the sheet; and, a second filmlayer of a second
untreat ed conpound formed of a synthetic4resin having a surface hardness
greater than the first filmlayer, applied on another side of the sheet
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conponent f or mPeadingnatosyU-shaped configuration, the shutter having a first
film layer of synthetic resin including a lubricant component
15 formed on an inner surface thereof and a second film layer
' formed of a synthetic resin only, having a surface hardness
greater than the first film layer, formed on an outer surface
thereof.
Brief Description of the Drawings
20 Fig. 1 is a perspective view showing the structural
components of of a disk cartridge;
Fig. 2 is a cross-sectional view of a stock roll of shutter
material according to the invention, during a punch processing
step for manufacture of a disk shutter; ‘
25 Fig. 3 is a perspective view of a bending processing step in
the fabrication of a disk shutter according to the invention;
Fig. 4 is a perspective view of a completed shutter formed of
stock roll material according to the invention; |
Fig. 5 is a cross-sectional view of the completed shutter of
30 Fig. 4; and ' :
Fig. 6 shows an exploded perpsective view of a complete
disk cartridge-structure utilizing the shutter according to the
invention. :
Description of the Preferred Embodiment
35 Hereinbelow, a preferred embodiment of the invention will
be explained in detail with reference to the drawings.



the U shaped shutter and the second filmlayer having the greater 30
surface hardness fornms an outer surface thereof. Aso, according to a
further aspect of the invention, there is provided a disk cartridge
including a slidably nounted netallic shutter conprising: a cartridge
casing including an upper shell and a | oser shell’, ‘the upper and | ower
shells including recessed areas 35 for slidably nmounting the shutter, a
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a second fil m hagatot been added. Further, according to the present
embodiment, the lubricant containing layer 3 is formed with a
colored tint while the non-lubricant containing layer 4 is formed
- without coloration (i.e. transparent). :
15 The lubricant containing layer 3 is formed of a granular
wax having a grain diameter of substantially 1 pm uniformly
" dispersed in a urethane system resin. This composite is evenly
applied on the top surface of the metallic layer 2 and treated by |
heat hardening processing to form a coating film having a
20 thickness of approximately Ipm. .
Compared to the above lubricant containing layer 3, the
non-lubricant containing layer 4 is formed as a resin film having .
substantially high strength (hardness), based on an epoxy system
~ resin, or the like, which is applied to the lower surface of the
25 metallic layer 2 and processed by heat hardening to form a resin
film having a thickness of approximately 2um.
A roll of shutter stock 1 formed as described above is fed
into a punch processing apparatus 201 including an upper die 202 -
and a lower die 203. According to the present embodiment, the
30 shutter stock is fed into the punch processing apparatus 201 such
that the lubricant containing layer 3 is faced upward to be
contacted by the upper die 202 while the non-lubricant containing
layer 4 is faced downward to contact the lower die 203. The
upper die 202 punches the shutter stock 1 via the lubricant
35 containing layer 3 to form a punched plate 5 of predesigned shape
and dimensions as shown'in Fig. 3.



formed of a synthetic resin only, having a surface hardness greater than
the first filmlayer, forned on an outer surface thereof. Brief Description
of the Drawi ngs 20 Fig. 1 is a perspective view show ng the
structural conponents.of of a disk cartridge; Fig. 2 is a cross-sectional
view of a stock roll of shutter materiaf according to the |nvention, during
a punch processi.ng step for manufacture of a disk shutter; Fig. 3
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t he shutter stoated wichaidi hibticahbeontaining layer 3 the same as the

shutter stock 1. The bending processing apparatus is arranged

10 such that, after carrying out of bending processing, the punched
plate is formed into a U-shaped shutter 11, the inside surface of
which is covered by the lubricant containing layer 3 and having a

- protective layer of the non-lubricant containing layer 4 on an
outer surface therebf, as seen in Figs. 4 and 5.

15 Referring now to Fig. 6, a 3.5 inch floppy disk cartridge
formed with a shutter according to the invention is shown. As
may be seen in the drawing, the disk cartridge according to the
invention includes a disk 22 formed of a recording medium which
is rotatably mounted in a casing 25. The casing 25 includes an

- 20 upper shell 26 and a lower shell 27. The disk 22 is mounted
- between the upper and lower shells 26, 27 with upper and lower

liners 23, 24 interposed between the surface of the disk 22 and
the inner surface of the upper and lower shells 26, 27. The upper
and lower shells 26, 27 further include a recessed portion 28 for
25 slidably mounting the shutter 11. The recessed portions 28 of the
upper and lower shells 26, 27 further have a disk access opening
29 defined therethrough for allowing a head of a disk drive to
write to and read from the disk 22. An edge 28a of the recessed
portion 28 allows a thickness of the shutter stock 1 forming the
30 shutter 11 to be snugly recessed in the outer surface of the casing
25, slidably mounted via a shutter spring 30. Sliding movement
of the shutter 11 when mounted on the casing 25, permits
windows 12, 12 formed on each side of the shutter 11 to be
positioned so as to correspond to the disk access openings 29, 29
35 formed in the upper and lower shells 26, 27 exposing the surfaces



invention is formed in a |ayered configuration. According to the 5 present
enbodi nent, the shutter stock is based on a netallic |layer 2 forned of
aluminium The netallic |layer 2 has upper and | ower surfaces respectively
coated with an upper |ubricant containing synthetic resin [ayer 3
(hereinbel ow. |ubricant containing |ayer73) and a |lower plain resin |ayer 4
(herei-nbel ow. non-1lubricant 10 contalnlng | ayer 4) fornmed of synthetic
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In addition, since the lubricant containing layer 3 is faced
upward to contact the upper die 202 of the punching apparatus

15 201, high quality punch processing of the shutter stock 1 may be.
reliably assured without need for using press oil, thus costs and
processing steps may be reduced.

Further, since the shutter 11 formed according to the
invention has the lubricant containing layer 3 at the inner surface

20 of the U-shape and the high-hardness non-lubricant containing
layer 4 at the outer surface thereof, printing is carried out on the
outer non-lubricant containing layer 4. Accordingly, the best
printing results can be obtained even while the need for use of
press oil is eliminated. -

25 - It will also be appreciated that the high hardness of the
non-lubricant containing layer 4 assures that the outer surface of
the shutter 11 will resist abrasion and flawing and present a clean
appearance while clean shearing of the shutter stock 1 is obtained.

Referring to Table 1 below, the results of film adhesion,

30 abrasion resistance, strength to pencil, surface wettability, and
strength of printing tests are shown comparing the characteristics
of the inner and outer surfaces (i.e. the lubricant containing layer
3 and the non-lubricant containing layer 4) of the shutter 11
according to the invention.

35

TABLE 1



that the lubricant containing |layer 3 is faced upward to be contacted by
" the upper die 202 while the non-lubricant containing layer 4 is faced
downward to contact-the | ower die 203. The upper die 202 punches the
shutter stock 1 via the lubricant 35 containing layer 3 to forma punched

plate 5 of predesigned shape and di nensig@ns as shown in Fig. 3. 6 As may
al so be seen in Fig. 3, the punched plate 5is then fed into a bendi ng
processi ng apparatus 301 including an upper punch 302 and a |ower die 30

The bendi ng prBESEEDRUREASEL us BRISURFASEhd (Pl TEIneHBEASIR(4) 5 |nto

a U-shaped 5 g iMATERIAN for f@féﬁhml@s%ﬂ@het ed &Gy epsterhdesishut ter.

According to the invention, the 2.1s cont act ed with the upper
surface of the punched plate 5 V\Hlp%lln g}’ i th the |ubricant

containing layer 3 the sane as th&axH(mezaﬂlrfg ock 1. The bendi ng processing
apparatus i.s (%I@N ch that,mafter carryi ng Ty of bendi ng
processing, tﬁlgfwgﬁﬁ nge S g; into a Us aﬁéa Bﬁtter t he

i nsi de surfaceF \AHDHIES SNover € 6} | ubri can { 1PR; ng | ayer 3 and
havi ng a prot eaBRASIONer of the POK-I ubricant cont al@dXg | ayer 4 on an

outer surface #E@WA&N seen in Figs. 4 and 5. 15 Referring now to
Fig. 6, a 3.5 disk cartridge fornmed with a shutter according to
the invention $ER . may be#Heen in the drawi i3 the di sk cartridge
accordi ng to tPENCIL '
SURFACE 43 (dyne/cm) more than 54
WETTABILITY ' (dyne/cm)
STRENGTH OF fairly weak good '
PRINTING |

In testing according to the above table, film adhesion was
measured by sectioning areas of the inner and outer film layers
(lubricant containing layer 3 and the non-lubricant containing

5 layer 4) into 1pm squares by cutting with a cutter knife and
applying a strip of adhesive cellophane tape over the sectioned
area. The adhesive tape was then lifted and the number of
squares which were lifted and adhered to the tape were counted. -

. ~ Abrasion resistance was measured by rubbing the film
10 surface with a rubber eraser with an applied force of 500g and
measuring the time before the onset of surface abrasion.

Strength to pencil was measured according to the standards
of JIS-K5400.

Surface wettability was determined by applying a standard

15 test solution on the film surface and evaluating shrinkage of the
film layer. | '

Strength of printing was measured by mixing VIC ink
manufactured by Seiko Advance Co. at 8 percent by weight with a
specified setting agent, printing the ink on the film layers via silk

20 screen technique, drying for two minutes at 6 C, applying
adhesive tape over the printed area then lifting the adhered tape
off the printed area and visually evaluating the results.



i nvention includes a disk 22 formed of a recording nmediumwhich is
totatably nmounted in a casing.25. The casing 25 includes an 20 upper shel
26 and a | ower shell 27. The disk 22 is nounted between the upper and | ower
shells 26, 27 with upper and |lower liners 23, 24 interposed between the
surface of the disk 22 and the inner surdace of-the upper and |ower shells
26, 27. The upper and | ower shells 26, 27 further include a recessed

portion 28 for 25 Ly mou he shutter 11. The r.ecesse ortions
28 of the upper ancﬁlW e%%rlelcg %tqr tj e? LI aegc&[rgikngi openi ng
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shutter sp6i ngiftteSlafdirginwereient of the shutter 11 when rmunt ed on the
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detai | . shutter 11 opens more smoothly and sticking or jamming of the
shutter mechanism is prevented. .

Also, since no press oil is used, washing processing to

remove oil residue is not required. Thus environmentally harmful
15 solvents, such as tri.chloroethy_lene, which are commonly used for
such washing processing, are permanently removed from the
manufacturing process.
Thus, according to the present invention as described
herein above, there is provided a disk cartridge including a
20  metallic shutter and stock roll material therefor which has all
sought for advantages over conventional structures.

It will be noted that, although the preferred embodiment is
set forth in terms of a U-shaped shutter for a floppy disk
cartridge, the present invention may be embodied in various

25 different ways without departing from the principle of the
invention as herein set forth.

The present invention in not limited only to the description
as herein disclosed but may be modified and embodied in other
ways without departing from the scope or inventive concept of

30 the invention as set forth above.



First of all, during manufacture, the shutter stock according to the
i'nventi on may al ways be correctly set for shutter processing since the

| ubricant containing |layer 3 and the non |ubricant containing |ayer 4 are
di stinguished by color. That is, 10 the upper lubricant containing | ayer 3
includes a colored ting while the non-lulgyi cant containing layer 4 is

uncol or ed. Alteratively both layers may be tinted in different colors. In

addi tion, si nce‘eé_lt%r |cant hllcont aining layer 3 is faced upward to contact
the upper die 2 g ng apparatus 15 201, high quality punch
processing of the shutter stock 1 may be reliably assured without need for

using press oily, thygsgast %oﬁ%a@éﬁ%??ék%he 19930%Ys}p€%f;§?(%'%§gpu'%’f&tsher

since the shutter 1i, formed according to t | fvent | on ubricant
cont ai ni.ng | ay&CMBPISINBe nner surface 20 of the U-shape and the
hi gh- har dne§s non- | wbsheenof aomicaatlinbakeyraterial; t he outer surface

t hereof, printing | 0 I ai ni ng

| ayer 4. Accordin Sa ﬁ?g{ f‘@‘g’sweﬂp%‘irﬁgdrﬁ% f{l%?@g%ﬁ%g g‘ﬁﬁ’ﬁ E&even whi-l e
the need for uslélC pmgssxm atsc eesim andallubpicant compowient, appdidston
appreci ated t hajné BRddbfRafarshieetsagll t he non-lubricant containing | ayer 4

h h hutter .11 t_abr
e e o e ¥t 35y DR M o Nl Bt B Pl O
stock 1 islObt afresynkaeticriasinthevialy 2 surfateohardhess greater dfari lstaml
adhesion, 30 dWASiRA 1698 ShppfiRd Shiidiifer GdReOFAd SHeLAGBPIRIADIH. LY.
g

and strength of pripfing tests are shown conparing t arac r|st|cs of
t he i nner and @Pl&%rfaces (i.e. the lubricant cont al n| ng | ayer

2. . A stock roll material for forming disk cartridge shutters as
15 setforth in claim 1, wherein said first treated compound of said
first film layer comprises a granular wax having a grain diameter
of substantially 1 pum uniformly dispersed in a urethane resin,
being evenly applied on a top surface of said sheet of metallic
. base material and processed by heat hardening to form said first
20 film layer with a thick'ness of approximately 1pm.

3. A stock roll material for forming disk cartridge shutters as

set forth in claim 1, wherein said second untreated compound of

said second film layer comprises an epoxy resin applied to a lower
25 surface of said sheet of metallic base material and processed by

heat hardening to form said second film layer with a thickness of
approximately 2um.

4, A stock roll material for forming disk cartridge shutters as
30 setforth in claim 1, wherein said metallic base material is
aluminium.

5. Astock roll material for forming disk cartridge shutters as
, set forth in claim 1, wherein said first film layer further includes
35 acoloring component such that a surface color thereof is different
from that of said second film layer.

I
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3 and the non-lubricant containing |layer 4) of the shutter 11 according to
the invention. 35 TABLE 1 8 TESTED SURFACE | NNER SURFACE (3) QOUTER

SURFACE (4) FILM MATERI AL ur et hane system epoxy systemresin resin
W granul ar wax kneadi ng FI LM THI CKNESS 1 [err] | 2 [err] FILM
ADHESI ON 92/ 1000 100/ 100 ABRASI ON 70X

100X RESI STANCE STRENGTH TO 4H _ 9H PENCI L SURFACE

43 ('dyne/ cm nore than 54 WETTABILITY (dyne/ cm
STRENGTH OF fairly weak good PRINTI-NG I n testing according to

the above tabl@., fiAmmethed ohfomningasUrdthmsd smetaliv sigustera® bé t he
e o ook SR DA PR SR bR BB, |,
cutter knife and ap%ppm@gaasf%/rrsltpfﬂm lapeedncladiag 3 spathetiggesyyavithie
sectioned 5 lubricant component, to a first surface of a sheet of a metallic base
material; -
applying a second film layer formed of a synthetic resin
without said lubricant component to a second surface of said sheet
of metallic base material opposite said first surface, said second
10 film layer having a surface hardness greater than said first film
layer;
punch processing said sheet of metallic base material including
said first and second film layers by introducing said sheet to a
punching apparatus for forming a punched plate, said sheet being
15 oriented such that said first film layer faces a punching member
of said punching apparatus for lubricating a contact surface of said
metallic base material during said punch processing; and
bending said punched plate via a bending processing
apparatus into a U-shaped configuration for forming said shutter,
20 said punched plate being arranged at said bending apparatus such
that said first film layer having said lubricant component forms
an inner su;face of said U-shaped shutter and said second film
layer having said greater surface hardness forms an outer surface
thereof. '
25 _ : :
7. A method of forming a shutter for a disk cartridge as set
forth in |
claim 6, wherein said first film layer further includes a coloring
component such that a surface color thereof is different from that
30 of said second film layer.

8. A method of forming a shutter for a disk cartridge as set
forth in ' .
claim 6, wherein said first film layer comprises a granular wax

35 having a grain diameter of substantially 1 um uniformly dispersed

in a urethane resin, being evenly applied on a top surface of said

M



area. The adhesive tape was then |lifted and the number of squares which
were |lifted and adhered to the tape were counted. Abrasion resistance was
measur ed by rubbing the film10 surface with a rubber eraser with an
applied force of 500g and nmeasuring the time before the onset of surface
abrasion. Strength to pencil was neasurjed according to the standards of
JI S-K5400. Surface wettability was determ ned by applying a standard 15

test solution n th

| ayer. Strengtiht B ﬂ%t%?@é‘m%% @%@ﬁwe@%a Eﬂs"’fﬂ{atﬁé%ﬁﬁi%ﬂé ed by
Sei ko Advance tooform ®igditsrfilmylaper ghithva thickngseoff apprexmargyagent ,
printing the inkmon the filmlayers via silk 20 screen technique, drying
for two mnutes at 60[err]-, applying adhesive tape over.the printed area
then lifting the adhered tape off the printed area and visually eval uating

the results. 9.9 IA methotieofnfomding atshinees fof ttediskt caridge asrsdtng to
the i nvention hakso be preferrably enployed for form ng shutter for

di sks ot her tHhan standard 3.5inch rop di sks, other types such as
magnet o- opt i ca¢laimss wharein sqigl Cﬁéh@f fayer compaises am @nQxy BeSithe

i nvention. Furipplied to wlbWebesaﬂheé dfetid sheeadst frieralli® bake matetiabf f ect s
and advantages, of; 06 d Y8y HeAhAUSH PR Porrd! 58 ée'&%na film layer

10 with a thickness of approximately 2um.

10. A method of forming a shutter for a disk cartridge as set
forth in '
claim 6, wherein said metallic base material is aluminium.

15
11. Adisk cartridge including a slidably mounted metallic
shutter comprising:

a cartridge casing including an upper shell and a lower shell,
said upper and lower shells including recessed areas for slidably

20 mounting said shutter, a disk access opening being defined
through said upper and lower shells within said recessed areas;

a disk of formed of a recording medium material rotatably
mounted between said upper and lower shells;

' upper and lower liner portions respectively interposed
25 between upper and lower surfaces of said dlSk and inner surfaces
of said upper and lower shells;

a shutter slidably mounted astride said upper and lower
shells within said recessed areas, said shutter having windows
formed on each side thereof being movable according to sliding

30 movement of said shutter to be positioned so as to correspond to
said disk access openings formed in said upper and lower shells
for exposing upper and lower surfaces of said disk for effecting
reading or writing operation to or from said disk; wherein:

said shutter is formed a sheet of a metallic sheet material

35 formed by bending into a U-shaped configuration, said shutter

' having a first film layer of synthetic resin including a lubricant

*x ¢ L M s *



| ubricant containing layer 3 is finally provided on the inner surface of a
‘U-shaped shutter 11, friction between the inner 10 surface of the shutter

and the disk casing 25 is reduced. Thus the shutter 11 opens nore smoothly

and sticking or janm ng of the shutter nechanismis prevented. Al so, since
no press oil is used, washing processi @ to remove oil residue is not '
requi red. Thus enV|ronnentaIIy harnful 15 solvents, such as

trichl oroet hyksp@ wgheffo H'Mrié%xtfﬁée%épe%éﬁur@s@w gsgifg. are

permanently r rom-t acturi,n acc ng to the
present i nventd¥er g%”ﬂggc? 'ﬂ#?eé}chr%% {X’ﬁ'@‘gr\gsaﬁpm% agdg%§
cartridge i ncloudareyr ch#0 samielfﬁislt|fdn$ﬂayela,rfca'mdtarcanrmtenmmfacel t her ef or
whi ch has all tﬁ - for advantages over conventional structures. It wll
be noted that, ough the preferred enbodinent is set forth in terns of a
U- shaped s$1utter for.a floppy disk cartridge, the present invention may be

e][m?ﬂl ed in ;/qrz .OU\ 3fsk gafiride ?Tas\f@tsfdtffthhﬁt&laﬁﬁpmt Wl?&r&h@@ﬁidﬂeﬁr@:tl nc It plje
onl'y to the adath FRyebfstthetiing Rl a FORE FE RO RERt it Haf g,y ™
enbodi ed i n oshefacmgelan theneofdsdiffeneptifrom that Qféﬁ&d (SﬁCDndefﬂmve
con_cept of 301a§"§‘1"3‘. I nvention as | set forth above. 10

10 X
13. A disk cartridge as set forth in claim 11, wherein said first
film layer comprises a granular wax having a grain diameter of
substantially 1 pm uniformly dispersed in a urethane resin, being
evenly applied and processed by heat hardening to form said first
15 film layer with a thickness of approximately 1pm.

14. A disk cartridge as set forth in claim 11, wherein said

second film layer comprises an epoxy resin applied to said

metallic'sheet material and processed by heat hardening to form
20 said second film layer with a thickness of approximately 2um.

15. A disk cartridge as set forth in'claim 11, wherein said
metallic sheet material is aluminium.
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What is Cained Is: 1. A stock roll material for form ng of disk
cartridge shutters, conprising: 5 a sheet of a netallic base
material; a first filmlayer formed of a first treated conpound including a
synthetic resin and a | ubricant conponent, applied on one side of said _
sheet; and a second filmlayer of a secqad untreated conpound formed 10 of
a synthetlc resin having a surface hardness greater than said first. film

| ayer, applied on another side of said sheet opposite said one side. 2. A

stock rol | materpgdk f@gﬁ;@fﬂg@g,ﬁlﬂslg[ﬁﬁﬁ%{d g,ﬁ;&e&é;gs ill!i:EHESGEEt forth in
claim1, wherein sai - yer .
conprises a grangthe; ‘é’@)bfhﬁ"(ériﬂv%rﬁﬁéhn di aneter of substantially 1 [err]

uniformy dispersed in a urethane resin, being evenly applied on a top
surface of said sheet of netallic base material and processed by heat

har deni ng tlo f or m gadisK castrid@e ififomety erictwial slidabhy ]gk@@ﬁﬁe@fmetalhc

ot dge shytt SFger i opehiRb oA BN accls ofeliBg firied i, e
conpound of fai dhe«RIRuidgg sheldyeﬁ\ S&@(Eiprr pllemasariep oy foemmgaqim shuter is
lower 25 surf a?@rﬁfediéf@t Sheet oPiné@ﬁE'ba‘%ebﬁi%&eﬂﬁtl e:EL?] %rﬂul?ﬁﬁﬁ%?ﬁeﬁoby
heat hardening t rmsai d second f er wt ness o

appr oxi mately 2 ﬁ%"&ﬂ upper % 8&1@&%1’{1 lﬁyééﬁrgl aPBfefjor'ﬁﬁﬁd—‘RP%lk filBYtri dge
shutters as 30 layerfisformied of aymtheticiresin inshidinged dubricaraseonmporierat

i's alumnium  gnd a coloring agent while the lower film layer is formed of a

10 synthetic resin which is harder than that of the first film layer
and to which no lubricant or coloring is added. The stock material
is introduced to punching and bending processing apparatus such
that the upper lubricant containing film layer contacts the punch
die such that press oil need not be used during fabrication.

15 Bending processing is carried out such that a U-shaped shutter is
formed having the lubricant containing film layer at an inner
surface thereof, and the harder lower film layer forms the outer
surface. Thus, the outer surface resists abrasion and flawing and
may be printed upon with good results, while the inner lubricated

20 layer assures smooth sliding of the shutter and eliminates the

- need for applying and remo_ving press oil during manufacture.
The color applied to the lubricated film layer assures that the

stock may always be correctly oriented at the initial stage of
processing.

FIGURE 2



5. A stock roll material for formng disk cartridge shutters as set forth
inclaiml, wherein said first filmlayer further includes 35 a coloring
conmponent such that a surface color thereof is different fromthat of said
second fil'ml ayer. 6. A net hod of formng a U-shaped, netallic shutter
to be slidably nounted on a disk cartridge, conprising the steps of:
applying a first filmlayer includibhtta synthetic resin with a 5 |ubricant
conponent, to a first surface of a sheet of a netallic base material,;
applying a second filmlayer forned of a synthetic resin w thout said

| ubri cant conponent to a second surface of said sheet of netallic base

mat eri al opposite said first surface, said second 10 filmlayer having a
surface hardness greater than said/Rggst filmlayer; punch processing said
sheet of netallic base material i X\ng said first and second filmlayers
by introducing said sheet to a p apparatus for form ng a punched

pl ate, said sheet being 15 i ent ex \that said first filmlayer faces
a punchi ng nenber of said punchiyng aRpgifRQus for lubricating a contact

i g said punch processing; and
essing apparatus into a

Br,. 20 said punched pl ate

at said first filmlayer

bendi ng sai d punched plate vi Y
U-shaped configuration for fofpng
bei ng arranged at said bendifyj appargtus
havi ng said | ubricant conmponght for




an inner surface of' said U shaped shutter and said second filmlayer having
said greater surface hardness fornms an outer surface thereof. 25 7. A

met hod of forming a shutter for a disk cartridge as set forth in claim6;
wherein said first filmlayer further includes a coloring conponent such
that a surface color thereof is different fromthat 30 of said second film
| ayer. - 8. A net hod of form ng az?hutter for a disk cartridge as set
forth in claim6, wherein said firdt filmlayer conprises a granular wax 35
having a grain dianeter of substantially 1 [err] uniformy dispersed in a
uret hane resin, being evenly applied Elﬁgsurface of said 12 sheet

of netallic base material and process t hardening to formsaid

first filmlayer with a thickness of approximately 1 [err]. 5 9. A

nmet hod -of formng a shutter for a disk cartridge as set ggwth in claimé®,
wherein said second filmlayer conprises an epoxy rest {

surface of said sheet of netallic hasge :
hardening to formsaid second film
approximately 2pm

I
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10. A nmethod of formng a shutter for a disk cartridge as set forth in
claim6, wherein said netallic base material is alumnium 15 11. A disk
cartridge including a slidably nmounted netallic shutter conprising: a
cartridge casing including an upper shell and a | ower shell, said upper and
lower shells including recessed areas for slidably 20 nounting said
shutter, a disk access opening being dglyi ned through said upper and | ower
shells within said recessed areas; a disk of fornmed of a recordi ng nedi um
material rotatably nounted between said upper and | ower shells; upper and

| ower liner portions respectively g poged 25 between upper and | ower
surfaces of said disk and inner s HAs~pf said upper and | ower shells; a
shutter slidably nmounted astride said upper and | ower shells within said
recessed areas, said shutter having w ndows formed on each side thereof
bei ng novabl e according to sliding 30 novenent of said shutter to be
positioned so as to correspond to said disk access openings fornmed in said .
upper and | ower shells for exposing—dpper and | ower syrfaces of said disk
for effecting reading or witing-gperaiibdr_to or fr%gnsaid di sk; wherein:

terial 35 formed by
aving a first film




.

13 conponent formed on an inner surface thereof and a second filmlayer
formed of a synthetic resin only, having a surface hardness greater than
said first filmlayer, formed on an outer surface thereof. 5 12. A disk
cartridge as set forth in claim11l, wherein said first filmlayer further

i ncl udes a col oring conponent such that a surface color thereof is
different fromthat of said second filmyayer. 10 13. A disk cartridge as
set forth in claim11l, wherei-n said first filmlayer conprises a granul ar
wax having a grain dianeter of SUbS'z]‘Eil 1 [err] uniformy dispersed in
a urethane resin, being evenly appl Re e\rocessed by heat hardening to
formsaid first 15 filmlayer with a thickness of approximately 1 [err]..
14. A disk cartridge as set forth in claim1l, wherein said second film

| ayer conprises an epoxy resin applied to said netallic sheet material and
processed by heat hardenir® to form20 said second filmlayer with a

t hi ckness of approxinately\i\[err]. 15.=4 di sk cartridge as set forth in

———

claim1ll, wherein sai dzgeta Ii ial is al'um ni um




