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SHUTTBR FOR DISK CARTRIDGB INCLUDING 
INTBGRALLY PORMBD DISPLAY SURPACB 

Background of the Invention 
Pi~ld of the Invention 
The present invention relates to a metallic shutter 

for a disk cartridge. Specifically, the present invention 
relates to a·disk cartridge having a slidably mounted 
shutter which includes an integrally formed display 
surface on an outer side theJ::"eof. 

Description of the Related Art 
Generally, data disk cartridges such as a 3.S inch 

floppy disk, for example (hereinbelow s.imply referred to· 
as: disk cartridge), include a sliding metallic shutter 

· mounted on· an edge portion thereof. The shutter is 
moveable so as to open and close an opening in the 
cartridge casing for allowing access to the disk. · As 
may be seen in Fig. 10, a conventional disk cartridge 101 
includes a rotatable disk 102, generally formed of a. 
magnetic data storage medium, or the like, a shell, or 
cartridge casing 103 within whicn the disk 102 is. 
rotatably mounted, and a head insertion opening 104 for 
allowing a read and/or write head of a data storage device 
to gain access to the disk. l02. 

For protecting the disk 102, a substantially U­
shaped metallic shutter 104i.formed of aluminium alloy, 
or the like, is mounted on an outer edge portion of the 
cartridge casing. The shutter 104 is slid ably mounted 
such that sliding movement thereof is allowed for 
covering and uncovering the head insertion opening 104 
according to operation of a disk drive or other data 
storage device. 

It is common for at least one outer side of the 
shutter 104 to be utilized as a display surface for 
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displaying a logo, mark, product information or the name 
of the manufacturer, etc. 

Generally such a display mark is formed by applying 
silk screen printing processing to a base material (Le. a 
metallic sheet material) before carrying out punching 
and beriding processing and the like for forming the 
finished shutter. Alternatively, a UV printing process is 
applied to the shutter after fabrication thereof. The 
display mark is then supject·to curing p'rocessing with UV 
(ultra violet light) equipment for curing and fixing the 
display. . 

However, forming display portions on the shutter 
surface according to the above methods raises various 
drawbacks. That is, in order to produce a display mark 
according to the above methods, printing apparatus 
and/or UV curing apparatus are required. Further, the 
number of processing steps for providing the display 
mark increase the overall processing time and expense 
for fabricating the shutter. 

ln addition, if a display mark is to be p_rovided .on a 
metallic surface according to conventional. printing . 
methods, the surface must first be cleaned. Such a 
cleaning step further increas.es the time and expense of 
production. Moreover, g.enerally such cleaning is carried 
out by using an organic solvent such as trichloroethylene 
or the like. Such solvents are chemicals which must be 
carefully handled and stored and more importantly, 
waste by products resulting from the use of such 
chemicals are harmful to the environment and thus. it is 
desirable to minimize their usage . 

. Thus it has been required to provide a disk cartridge 
shutter which may be simply manufactured at l<?W cost 
which may include a display portion integrally formed 
thereon. 



3 

Summary of the Invention 
Thus, it is an object of the present invention to 

overcome the drawbacks of the related art and to provide 
a disk cartridge shutter which may be produced with a 
lower number of processing steps without the use of 
harmful chemicals while still providing a suitable display 
mark which is easily visible on the shutter surface. 

It is a further object of the invention to provide a 
disk cartridge shutter which· may include a display 
portion integrally ~armed thereon and a method by 
which such a shutt~r may be simply manufactured at low 
cost. It is also an object of the invention to provide a 
data disk cartridge having a sHdably mounted metallic 
shutter which includes a display area integrally formed 

· thereon. 
According to one aspect of the invention, there is 

provided a shutter for a disk cartridge, comprising a 
shutter body formed of a metallic pl.ate material, an outer 
side of the ~butter body having a display· surface portion 
formed thereon, whereill: the dis.play surface portion is 
defined by pressing and deforming a predetermined 
portion of the outer side for forming a matt display area 
having a surface roughness greater than other outer 
surface portions of the shutter body. According to a 
further aspect of the invention there is provided a disk 
cartridge for data stor~ge, comprising a cartridge casing 
having a hollow space defined between opposing sides 
thereof, at least ·one portion of the cartridge casing 
including an opening· defined tp.erethrough ·allowing 
access to the hollow space. A .disk formed so as to be 
utilized as a data storage medium is rotatably mounted in 
the hollow space defined in the cartridge casing and a 
metallic shutter body is slidably mounted on an outer 
surface of the cartridge. casing allowing the opening 
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defined through the one portion of the cartridge casing to 
be covered and uncovered according to sliding 
movement of the shutter body. An outer side of the 
shutter body is formed with a display surface portion 
thereon defined by pressing and deforming a 
predetermined portion of the outer· side for for.ming a 
matt display area having a surface roughness greater 
than other outer surface p"ortions of the shutter body. 
Brief Description of the Drawings 

Fig. 1 is a perspective view of a pref erred 
embodiment of a disk cartridge shutter according to the 
invention; 

Fig. 2 is a cross-sectional view of the shutter of the 
invention taken along line A - A of Fig. ·1; 

Fig. 3 shows a schematic side view of an apparatus 
utilized for fabricating disk cartridge shutters; 

Fig. 4 is a top view of a shutter forming process 
showing a plurality processing steps effected on a metallic 
plate ba~e material including punching processing and 
~isplay surface portion forming steps utilized in for 
forming a shutter according to the invention; 

Fig. S shows a side view of a pressing apparatus 
utiliz~d for for ming a display surface portion of the disk 
cartridge shutter wherein· a m.etallic plate material° for 
forming the shutter is inserted for processing; 

Fig. 6 is an enlarged cross-sectional view of a portion 
of the disk shutter including detail of a display surface 
portion formed ·thereon; · 

Fig. 7 is a side view of the pressing apparatus for 
forming a display surface portion of a disk cartridge 
shutter; 

Fig. 8 is a top view showing further processing steps 
of the shutter forming process according to the invention 
including bending and cutting processing; 
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Fig. 9 is a p_erspective view of a di~k-cartridge 
utilizing a slidably mounted metallic shutter according to 
the invention; and 

Fig. 10 is a perspective view of a conventional disk 
cartridge and shutter arrangement. 
Description of the Preferred Embodiment 

Hereinbelow, a preferred embodiment of the 
invention will be explained in detail with reference to Figs. 
1 - 9. . . 

Referring now to Fig. 1. a shutter 1 according to the 
present embodiment may be formed of an aluminium. 
alloy having a thickness of 0.15mm to 0.3mm, although 
other thicknesses may also be utilized. The shutter 1 is 
formed by bending processing so as to be substantially U­
shaped. The components of the shutter 1 include · 
·opposed side cover portions 2 and 3, which are generally 
rectangular or square. 

The cover portions 2 and 3 are disposed parallel to· 
each other separated by a gap D having a predetermined 
dimension. The opposed cover portions 2 and 3 .are 
supported by a spine 4 disposed along a common edge of 
both of.the cover portions 2, 3. The width of the spine 4 
is established to assure _separation of the cover portions 2 
and 3 with the desired gap D. 

The above described components are· integrally 
formed of a single piece of metallic plate material 
accordi~g to bending and punch processing and the like. 
Also, according to the present embodiment, disk· access 
openings 6 and 7 are formed in alignment with each 
other at one side of ea.ch of the cover portions 2 and 3. 

In addition, the shutter 1 further includes first and 
second slide guide members 8 and 9, cut and raised in 
the lower cover portion 3, for example. Also, a spring 
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fastening portion 10 is also formed in the spine by 
punching and bending processing, or the like. 

In Fig. 1, a display surface S is shown on an outer 
side of the upper cover portion _2 although the outer · 
surface of any of the· components of the shutter may be 
utilized as a display surface. The present invention 
utilizes the phenomenon of variations in the reflection of 

·light from an irregular surface to -create the display mark 
at the display surf ace portion 5. 

As shown in Fig. 2, the display surface portion S is 
formed ~s an irregular pattern having a predetermined 
surface roughness Rz formed on the desired area of the 
outer surf ace of the cover portion 2 which ~as a total 
thickness T. 

Of course, the upper cover portion 2 is utilized as 
the display surface by way of example only, it will be 
understood th.at the display surface portion ·s may also 

· be preferably formed on the cover portion 3 and/or the 
spine 4. 

According to the present embodiment, an average 
surface roughness of ten points may be applied as the 

·value Rz. Specifically, in ~he present embodiment a depth 
of surface roughness equal to or more than the display 
surface portion 5 is utilized, being equal to or less than 
30 % of the thickness T of the cover portion .2 (3 ). ·That is, 
if a metallic plate used for fabricating the shutter 1 has a 
thickness T of 0.2mm,. the display surface portion is 
formed with a surface roughness equal to or less than 0.2 
X 0.30 = 0.06mm (i.e. 60). 

It has been found by the invento·rs that t.t:ie 
minimum surface roughness of .the display surface 
portion S is required to provide a necessary and 
desirable visibility of the formed display mark. This 
minimum roughness however produces a mar.k which is 
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still somewhat hard to see. For this reason, a minimum 
depth_ of surface roughness of 10 is recommended for 
greater visibility of the display surface area S. It will also 
be noted, that processing for forming the surface . 
roughness area Rz may result in a concave portion being_ 
produced on the rear side of the metallic plate as a result 
of processing if the depth of the surface roughness is too 
great (i.e. greater _than 30% of T). 

Thus, an optimum display mark according to the 
u invention, in terms of enhancing visibility while 

minimizing d~formation of the base material, is 
recommended to be equal to or greater than 10 while 
being limited to equal to or less than 20% of the total 
thickness T of the metallic plate. 

Hereinbelow, a fabrication method of the shutter i 
according to the invention will be explained in detail with 
reference to Figs. 3 - 8, 

Referring now to Fig. 3, a fabricating apparatus_ 11 is 
utilized: for forming the shutter 1 of the invention. 
Processing for the shutter 1 includes a plate blanking 
process, a display surface forming process, a bending 
process aild a cutting process. 

The fabricating apparatus 11 includes a plate 
material feeding device 13 for feeding a raw material. 
According to the invention, the raw· material is a sheet of 
metallic plate material 12 (i.e. aluminium alloy, stainless 
steel, etc.). The roll of metallic plate material 12 is fed to a 
correcting device 14 for preventing bending of the 
metallic plate material 12 during processing and 
maintaining a flat condition thereof. 

A forming device 1 S carries out plate blanking and 
bending processing and then the processed metallic plate 
material 12 is fed to an ·arranging device 16 for 
arranging and feeding the shutters 1, 1, ... formed at the 



8 

forming device 1 S. The forming device 1 S comprises a 
blanking processing press mechanism, a display surface 

·press forming mechanis.m, a bending mechanism and a 
cutting mechanism, as will be explained in detail 
hereinbelow. 

Referring now to Fig. 4, it may be seen that the 
blankin~ process "includes four different procedures·. In a 
first processing step, a first notch portion 22 for forming 
a first notch piece 21 is blanked from the metallic plate 
material 12 to be later formed lnto the first slide member 
8. Also first and second circular pilot holes 23 and 24 are · 
punched for later forming of the access openings 6 and 7. 
At the second processing step; a fourth notch portion 26 
forming a second tongue piece 25 is blanked in the 
vicinity of the first notch portion 22 for later being 
formed into the spring fastening member 10. Tlien, at a · 
third processing step, a so-called outer blanking process 
is carried out for defining the shape of the individual 
plate portions for the cover portions 2 and 3 and the 
spine 4 for the finished shutters 1, 1, ... are blanked. At 
this step, a connecting portion 27 is defined for 
connecting the plurality of plates defined in the metallic 
sheet material such than they are connected so as to · 
allow continuous feeding during fabrication. 
Finally, the fourth processing step is carried out in which 
the access openings 6 and 7 are blanked and a third 
tongue piece 28 is defined at on,e side of the access 
opening 7 for later forming into the second slide guide 
member 9. 

After this, the display portion forming process is 
carried out. Fig. 5 shows the press mechanism 31 for 
forming the display surface portion S. This comprises an· 
upper punch 32 and a lower (fixing) punch 33. Th~ 
lower punch includes a marking tip 34 at an upper side 



. 9 

. thereof where at it may be brought into contact with a 
lower side of the metallic sheet material 12 for defining 
the contours of the display surface portion s~ The lower 
punch is supported on a die holder 36 and die 37 via a 
height adjusting -screw 35. A.su.ppor~ table 38 .is 
provided for supporting the metallic sheet material 12 
during press processing. The· support table 38 has a 
punch guide 39 defined therethrough supported by 
springs 40 ... 40 disposed on the die 37 for raising and 

· f· lowering the lower punch 33 by engaging a lower portion 
of the lower punch 33 via the·punch guide 39. An upper 
surface 38a of the support table is .set at a position higher 
than the marking tip 34 to retain the metallic plate· 
material 12· suitably positioned over the marking tip 34. 

When the metallic plate material is suitably 
positioned, ihe lower .punch is raised to close the pressing 
mechanism 31 thus pressing the marking tip into the 
lower surface of the metallic sheet material 12. Thus, the 
surface roughness establishing the display surf ace 

2 0 portion S is formed. . 
Fig. 6 shows an enlarged view of the end of the 

marking tip 34. As may be seen, the shape of t~e display 
surface portion S is defined as a pressing member 34a on 
the.niarking tip 34. This pressing member has an upper 
surface 34b having a roughness value Rz equal to that 
desired for the display surface marking portion (i.e. S ). 
The ~urface roughnes~ Rz of the upper surface 34b is 
thus impressed into the metallic plate material 12 and 
!he display surface portion Sis formed. 

It will be noted from Fig. 7 that an accuracy of 
impressing the display surface portion S is determined 
according to a clearance C defined between the upper and 
lower punches 32, 33. This clearance C is established to 
be 90% of the thickness T of the metallic plate material .12. 
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That is, if the material 12 is 0.2mm, the clearance, which 
is between a lower deaq point of the raising. and lowering 
upper punch 32 the marking tip 34, is set to be 1.8m·m. 
Thus shutter configuration plates 29 having all elements 
of the finished shutter 1 are continuously output. 

The final steps in forming the finished shutter are 
shown in Fig. 8. These processing steps comprise first and 
second bending processing steps and a cutting process. 

First, the tongue pi~·ces·21. 25 and 28 are bent and 
the guide members 8 and 9 and the spring fastening 
member 10 are formed. Then the configuration plate 29 
ls bent -into a U-shaped configuration at bending portions 
41 and 42. The connecting portion 27 are then cut away 
·and individual shutters 1 are formed. 

Fig. 9 shows an example of a disk cartridge 51 
utilizing the shutter 1 of the invention. The disk 
cartridge 51 comprises .a shell, or cartridge casing 52 
having a head insertion opening 52d formed 
therethrough. A disk 53 is rotatably accommodated in 
the casing 52 and the shutter 1 is slidably m~unted on 
an edge portion of the casing S 2 via the slide guide 
members 8 and 9 and the spring fastening piece retains a 

· spring 54 to bias the .slidable shutter 1 in a direction so as 
to cover the head insertion opening 52d .. The casing 52 
may comprise upper and lower shells S2a, S2b with 
recessed portions S2c defined for accommodating the 
cover portions 2 and 3 when installed. The disk 53 
includes and outer circumference S3a a·nd an inner 
circular center opening S3b in which a metallic hub S2e 
is installed for suitably mounting the. disk 53 within the 
casing 52. 

Thus, according to··the present invention as 
described herein above, there is provided a disk cartridge 
and metallic shutter therefor which may be simply ·and 
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inexpensively produced and which includes a display 
surface integrally formed on the outer side of the 
shutter. 

According to the invention as set forth in the above 
descript~on, printing apparatus and/or UV curing 
apparatus are not required and the number of 
processing steps for fabricating the shutter are 
significantly reduced and may be accomplished with 
fewer varieties of machinery. 

In addition, use of chemical ·solvents such as 
trichloroethylene and the like is not required. This not 
only further reduces costs and simplifies manufacture 
but, there is no need for dangerous chemicals to be 

·handled or stored by workers and of course, no 
environmentally harmful waste products are produced. 

Further, according to the structure of the invention 
as herein set forth, a marking or information. provided on 
the display surf ace area will not become worn or 
detached from the shutter. Thus the durability of the 
display is assured ~nd important markings or 
information will not be accidentally rubbed off or · 
removed from the disk cartridge. · 

Although the preferred .embodiment is set forth in 
terms of a data disk cartridge such as a 3.5 inch floppy 
disk, it will be· noted that various types of disk cartridges 
are in current use which utilize a structure which 
includes such a sliding metallic shutter mounted on t_he 
outer side ·of a cartridge casing. The present invention 
may be utilized for many of such different types of disk 
cartridges and may be embodied in various 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 
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embodied in other ways without departing from the 
scope _or inventive concept of the invention as set for th 
above. 

\ 
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· What is Claimed Is: 

1. A shutter· for a disk cartridge, comprising: . 
a shutter body formed of a metallic plate material; 
an outer side of said. shutter body having a display 

surface portion formed thereon; wherein 
said display surf ace portion is defined by pressing 

and deforming a predetermined portion of said outer side 
for forming a matt display area having a surface 
roughness greater than other outer surf ace portions of 
said shutter body. 

2. A shutter for a disk cartridge as set forth in claim 1, 
wherein said display surface portion is formed with a 
depth of surface roughness equal to or greater than 5. 
or equal to or less than _30 % of a thickness of said shutter 
body. 

3. A shutter for a disk cartridge as set forth in claim 1, 
wherein said shutter body is fo.rmed of an aluminium 
alloy. 

4. A shutter for a disk cartridge as set forth in claim 1, 
wherein said shutter body is formed by bending 
processing of said metallic plate material to form said 
shutter body with a substantially U-shaped 
configuration. 

5. A shutter for a disk cartridge as set forth in claim 1, 
wherein said m~tt display area may be shaped as a 
design, logo, character or: the like. 

6. A disk cartridge for data storage, comprising: 
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a cartridge casing having a hollow space defined 
between opposing sides thereof, at least one portion of 
said cartridge casing including an opening defined 
therethrough allowing access to said hollow space; 

a disk formed so as to be utilized as a data storage 
medium rotatably mounted in said -hollow space defined 
in said cartridge casing; . . 

a metallic shutter b.ody slidably mounted on an 
outer surf ace of said cartridg·e casing allowing said 
opening defined through said one portion of said 
cartridge casing to be covered and uncovered according 
to sliding m.ovement of said shutter body; 

an outer side of said shutter body having a display 
surface portion formed thereon defined by pressing and 
deforming a predetermined portion of said outer side for 
forming a matt display area having a surface roughness 

· greater than other outer surface portions of said shutter 
body. · 

7. A disk cartridge as· set forth iri claim 6, wherein said 
display surface portion is formed with a surface 
roughness equal to _or greater than S. 

8. A disi cartridge as· set forth in claim 7, wherein a 
·· . thickness of said display surface portion is determined to 

be equal ~o or less than 30 %. of a thickness of said shutter 
body. 

9. · A disk cartridge as set forth in claim 6, wherein said 
shutter body is formed by bending processing of a 
metallic plate material so as to have a substantially U­
shaped configuration., said U-shaped shutter body being 
slidably mounted on an edge portion of said cartridge 
casing. 
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10. A disk cartridge ·as set forth in claim 6, wherein said 
shutter body is formed of an aluminium alloy. 

11. A disk cartridge as set forth in claim 6, wherein said 
matt display area may be for~ed to be shaped as a 
design, logo, character or. the like.· 


