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an improved curved spring structure, usually referred to

era‘n

as a "lifter," which maintains accurate positioning of a
recording medium in a floppy disk over an extended time

and a wide range of operating conditions.

BACKGROUND OF THE INVENTION

Magnetic floppy disk cartridges are widely used
for data storage. As illustrated in Fig. 1, a
conventional 3.5 inch "micro" floppy disk cartridge
comprises a thin circular magnetic recording medium
{flexible disk) disposed between two liners (cleaning
sheets) provided within an inner portion of a molded
upper shell and a lower shell. Each liner is typically
formed of an unwoven fabric of rayon or polyester, for
example, and is kept in contact with the recording
surface of the disk in order to remove dust while the
disk is rotated. Such a conventional magnetic floppy
disk cartridge is described in greater detail in U.S.
Patent No. 4,510,546, the disclosure of which is
incorporated by reference herein.

Conventionally, a lifter is attached to the
lower shell of the magnetic floppy disk cartridge so as
to exert pressure against the liner to maintain contact

between the liner and the recording surface. Several
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disk is rotated. Such a conventional magnetic floppy disk cartridge is
described in greater detail in U S Patent No. 4,510,546, the disclosure of
which is incorporated by reference herein. Conventionally, a lifter is
attached to the I ower shell of the magnetic floppy disk cartridge so as to
exert pressure against the liner to maintain contact between the |iner and
the recording surface. Several 2 liftér designs have been utilized in
connection wWith prior techniques to provide this pressure. A typical design
utilizes a pRabaerpSefdcny Bavet keepherhl bred (LpEonnegidan hefth at a
portion thereof, which.is mounted to.the

lifter
regi on

per liner. Such a conventional
10 i s PFTs APt MASEFG. PEOVHe stg{'? URFEFEITONprd SR st pl anar
design utilizes a planar polyethylene terephthalate
("PET") sheet bent at a portion thereof which is mounted
to the inner liner.

Such a conventional lifter 10 is illustrated in
Fig. 2. This structure comprises a first planar :egion
12 which includes an adhesive layer 14 on a lower surface
thereof so as to adhere the lifter 10 to the cartridge
shell. The lifter 10 has a second planar region 18 which
is in effect a single angularly inclined leaf having a
front end 16 which exerts a biasing force upon an
adjacent liner. Generally, such prior art lifters have a
width of about 2 cm so as to extend across a substantial
radial portion of the liner which covers the recording
medium.

While PET lifters according to the prior art
are relatively inexpensive to ménufacture, they are
characterized by certain dréwbacks. For example, at
higher temperatures which may occur during storage or
during operation, conventional_PET lifters may
substantially lose their elastic force, particular where
such higher temperatures are accompanied by high
humidity. Furthermore, such prior art lifters may lose
elastic force over time. As a result of this loss of
elastic force, less torque is exerted against the liner.
This, in turn, may cause mischucking of the disk and

misplacing of data on the disk. It may also result in a



12 which includes an adhesive layer 14 on a | ower surface thereof so as to
adhere the lifter 10 to the cartridge shell. The lifter 10 has a second

pl anar region 18 which is in effect a single angularly inclined | eaf having
a front end 16 which exerts a biasing force upon an adjacent |iner.
General ly, such prior art lifters have a width of about 2 cmso as to
extend across a substantial radial portidn of the |iner which covers the
recording medium Wiile PET lifters according to the prior art are
relatively |iﬁw#nw§|Q@aadﬁqnﬂnﬁkKHQLeannmﬂeyh§rdL@hawa@pénlzedtbyncertain

dr awbacks. For exa at higher tenperatures which may occur during
st orage or dEﬁ‘Ynjgegge‘F%tci%‘ha Jg‘?ﬁﬁ/ent ional PET lifters may substantially

| ose their elastic for ticul ar where_such higher tenperatyres are
acconpani ed by high hu%?%ﬁf%i Riﬁ??nﬁ%ﬁ;i? %ﬁr ?g LPMPEEASERay | ose
elastic forc ty . of | gsit force, |less
torque is ex§r€¥§£3g2€§%?A?%éﬁgéﬁégﬁs Al eééﬁﬁi it 13 kﬁown €S

utilize metal lifters in place of PET lifters. However,

metal lifters are significantly more expensive and more
difficult to manufacture. It is also known to bend the
lifter along a line, thus to close the clearance inside
the magnetic floppy disk shell. It is further known to
mold a ridge on the shell underneath the lifter so as to
preload the lifter. These other techniques are generally
complicated to manufacture and assemble, and have other
drawbacks associated ﬁith them.

Accordingly, there is a need to provide a low
cost lifter which provides a desired level of torque over
a prolonged pericd of time and over an extended range of

operation environments.

SUMMARY OF THE T TION

It is an object of the invention to meet the
aforementioned needs. In fulfillment of this object, a
lifter according to the present invention comprises a
resilient, flexible, relatively rigid plastic sheeting;,
such as polyethylene terephthalate (PET). The lifter
device curves upward from an inner surface of the casing
to which it is affixed toward a pad which contacts the

recording material within the diskette. The lifter



This, in‘turn, may cause m schucking of the disk and m splacing of data on
the disk. It may also result in a 3 failure of adequately cleaning the
di sk which, in turn, may |lead to data | oss. Several prior art techniques
have attenpted to address these limtations. For exanple, it is known to
utilize metal lifters in place of PET I|fters However, netal lifters are
significantly nore expenS|ve and nDre difficult to manufacture. It is also

known to ben%ﬁ Ilft d t Eus to close the clearance inside
the magnetic Yroppy di &k gp? ?PoPg f BF t RETSRRER I B Y £ B3he on the
shel | under ngateh ta*aeebecfe}laédseaﬁ e gfpésla%é%ﬁgtcéﬁé{@ {ongdnese other

techni ques are generally conplicated to manu are an assenbl e, and have
ot her drawbacks associ @yeduwviigt BEE! spring material of the lifter

into a smooth arc, the lifter becomes self-compensating.
As the material of the lifter relaxes at the fulcrum

point, the fulcrum point moves to a new position and new

material is stressed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of a

conventional magnetic recording disk cartridge.

.Fig. 2 is a side elevational view of a lifter

according to the prior art.

Fig. 3 is a side elevational view of a curved

lifter according to the invention.

Fig. 4 is an exploded perspective view of
magnetic recordlng disk cartridge having a curved 11fter
according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 3 depicts one embodiment of a resilient,
flexible, relatively rigid, curved lifter 30 according to
the invention. As shown, the lifter 30 has a lower
portion 32 fixedly attached to a lower shell 34 of a
magnetic floppy disk through various techniques known iﬁ
the art. For example, the lifter 30 may be stake welded
to the lower shell 34. Alternately, various other
techniques, such as pressure adhesives, may be employed.
However, where welding is used, care must be exercised
that the lifters are not overwelded so as to avoid

deformations forming in the lifter material which may
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The lifter 30 extends from the first portion
and curves upward into a lower liner element 36. Thus,
as shown, the lifter 30 forms a concave curve relative to
the lower shell 34 to which the lifter is adhered. 1In
this way, the lifter 30 exerts an elastic force against a
lower liner element 36. This, in turn, creates pressure
which causes the recording medium to contact the lower
liner element 36 and an upper liner element 40 that is
attached to an upper shell 44. The lifter according to
the invention ensures that the magnetic recording
material is positioned in a desired manner to provide
accurate data reading, while at the same time undergoing
a'cleaning action as a result of rotational motion within
the shell of the magnetic floppy disk.

The lifter according to the invention
preferably comprises a substantially uniform plastic
sheeting, such as PET. This material offers lower
manufacturing costs. For example, the lifter may be
manufactured by cutting sheets of PET into strips having
a width of standard lifters. The strips are then fed
through a forming die which heats, forms, and then cools
the material into strips having curved shape described
herein. The formed strips are fed to a cutting die, and

then lifters are cut from the preformed material.



By curvi'ng the spring material of the lifter into a snooth arc, the lifter
"becones self-conpensating. As the material of the lifter relaxes at the

ful crum point, the ful crum point noves to a new position and new nateri al
Is stressed. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an expl oded
perspective view of a conventional magnetic recording disk cartridge. Fig.
2 is a side elevational view of a IifterGaccording to the prior art. Fig. 3
is a side elevational view of curved lifter accordlngéto t he i nventi on.

Fig. 4is an explodedzﬁbﬁkﬁﬁ%% @WhﬁﬂlgeﬁégnétP§Tr LEEBF N8I sk
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them against an 80 mm dia until they cooled. Other PET

lifters have been formed with varying degrees of
curvature as described below.

It has been found that curved PET lifters
according to the invention provide the desired range of
‘torque {and thus proper placement of the recording
medium) over a wide range of operating conditions.
Experimental comparisons between the curved lifter

according to the invention and standard flat lifters are

summarized below.

Example 1

In a first example, conventional flat PET
lifters and curved PET lifters according to the invention
were assembled and then placed in an environmentally-
controlled chamber set to normal coperating conditioﬁs
(that is, approximately room temperature). The curved
lifters were preformed to have a curvature wherein the
height H as measured from the proximate end 42 of the
lifter 32 (see Fig. 3) was approximately 7 mm when the
lifter was first adhered to the lower shell (and not in
contact with a pad. The results of this comparative
example are summarized in Table 1, which sets forth

average torque measurements for each set of samples at



portion ‘32 fixedly attached to a | ower shell 34 of a magnetic floppy disk

t hrough various fechniques known in the art. For exanple, the lifter 30 may
be stake welded to the lower shell 34. Alternately, various other

techni ques, such as pressure adhesives, may be enpl oyed. However, where

wel ding is used, care nust be exercised that the lifters are not overwel ded
so as to avoid deformations formng in the lifter material which may 5
cause "dinples." Such dinples may result in increased torque, snall areas
of high fri ctawiowsn ttime rigoemialg medisumedafitomnbbtbcassemblgaamdig. The
lifter 30 extends fromthe first portion and curves upward into a | ower

li ner el enenfre. imxpdugisiomdiite sheontreddedoenyirsnBeabncave curve
relative to the lower shell 34 to which the lifter is adhered. In

TABLE 1
{Normal Conditions)

0 24

HOURS
ASSEMBLED

HOURS IN
CHAMBER

48 72 96 144 264

Example 2

In a second example, con?entional flat PET
lifters and curved PET lifters according to the invention
were assembled and then placed in an environmentally-
conitrolled chamber having an ambient temperature of
approximately 60° C. In this example, the curved lifters
were preformed to have a cufvature wherein the height H
(as defined above) was approximately 7 mm. The results
of this comparative example are summarized in Table 2,
which sets forth average torque measurements for each set
of samples at various time intervals measured from both
assembly and from introduction into the controlled-

environment chamber.



thi.s way, the lifter 30 exerts an elastic force against a | ower liner

el ement 36. This, in turn, creates pressure which causes the recording
mediumto contact the |lower liner elenent 36 and an upper liner elenent 40
that is attached to an upper shell 44. The lifter according to the

I nvention ensures that the magnetic recording nmaterial is positioned in a
desired manner to provide accurate data8reading, while at the sane tine
undergoi ng a cleaning action as a result of rotational notion within the

shell of th The |lifter ing to the invention
preferably gonprises a substantiallyr 1 form pl astic sheeting, suchfas PET.
This materi gl offers |ower nanufactuk g“ Epsts. For exanple, the lijter may

be manuf act ﬁ#@=&h==ps=h7##ag=&=w&d&h-of
standard |i §tHOURS The {trigps pre4t he¢n 4&d |t hraugh a9d orjmnge d] e2evpi th
heats, fornmii, ASSEMBIBMMlIcool s fhe material linto s{rips Havi ng turvedfshape

described h rﬁ%ﬁks'ﬁﬂ? ormed ptripsfare t€d t& a.CLgll ng q5e, ang8
CHAMBER

Flat
|lCurved

Example 3

In a third example, conventional "bent" planar
PET lifters and curved PET lifters according to thé
invention were assembled, and then placed in an
environmentally-controlled chamber having an ambient
temperature of approximately 50° C and a relative
humidity of 95%. 1In this example, the curved lifters
were preformed to have a curvature wherein the height H
(as defined above) was approximately 7 mm. The results
of this comparative example are summarized in Table 3,
which sets forth a#erage torque measurements for each set
of samples at various time intervals measured from both

assembly and from introduction into the controlled-

environment chamber.



then li'fters are cut fromthe preformed material . 6 In a preferred

"~ enbodinent, a PET lifter was fornmed having a radius of curvature of 40 mm
This exanple was fornmed by heating the PET |ifters and hol di ng t hem agai nst

an 80 mmdia until they cooled. Qther PET lifters have been forned with

varyi ng degrees of curvature as described below. It has been found that

curved PET lifters according to the inv@ntion provide the desired range of

torque (and thus proper placenent of the recording nmedium over a w de

range of op curved
ding to the invention angdygtandard flat lifters are su

l[ifter acco ri zed
bel ow. Exanple 1 (50° C, 95% R.H.)
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24 48 72 96 144 264

e

HOURS
ASSEMBLED

HOURS IN
CHAMBER

168

Flat

4.3
lICurved

. 5.6 J

As made apparent from the above-described
examples, the curved PEf lifters according to the
invention exhibit improved characteristics in comparison
with conventional flat PET lifters upon introduction to
adverse environments having elevated temperatures and
humidity. Thus, it can be expected that the curved
lifters according to the invention maintain acceptable
performance despite repeated use and despite use under
conditions of elevated temperatures and hﬁmidity.

Although the teachings of this invention have
herein been discussed with reference to specific
embodiments, it is to be understood that these are by way
of illustration only and that others may wish to utilize

the invention in different designs or applications.



In a'first exanple, conventional flat PET lifters and curved PET lifters
according to the invention were assenbled and then placed in an
environnental l y- controll ed chanber set to normal operating- condLLJons

(that is, approximately roomtenperature). The cmmg
preformed to have a curvature wherein the height ” gﬂ?j on1the
proximate end 42 of the lifter 32 (see FLQ. 3) was &pprLoXhk

the lifter was first adhered to the | ower shell (and not in contact mnth a
pad. The resUfHAT ofS tHiAIMERJ&t:at i ve exanpl e are summarized in Table 1,

which sets forth average torque neasurenments for each set of sanples at_
7 various time intervals neasured fromboth assenbly and fromintroduction

into a controlled envi rﬂnm‘aif'tdisw%lplfaa%raﬁus comprising:

a casing;

a planar, circular shaped recording material
rotatably disposed within said casing;

a pair of pad members disposed on opposing
surfaces of said recording material; and

a spring structure comprising a resilient,
flexible, relatively rigid plastic sheeting disposed
within said casing, 'said spring structure having a lower
portion affixed to an inner surface of said casing, said
spring structure extending from said inner surface of
said casing to contact one of said pair of pad members,
thereby providing pressure against the one of said pair
of pad members to which said spring structure portion
contacts; and

wherein said spring structure consists

essentially of polyethylene terephthalate.

2. A disk apparatus according to claim 1
wherein said spring structure forms a convex curve
relative to the inner surface of the casing to which it
is attached, and exerts substantially uniform pressure
across a portion of the one of said pair of pad members

to which said spring structure extends.

This Sheet Has
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(Nor el Condi ti ons) HOURS 0 24 48 72 _“_144

HOURS | N 0 24 72 168
18.0 13.9 13.9 13.8 12.3 12.0 11.9 Curved 2.2
11.5 10.5 10.1 Exanple 2 In a second exanpl e, c t PET

lifters and curved PET lifters according to the |nveht|on mere assenbl ed
and then placed in an enV|ronnentaIIy cbhtrol | ed chanber having an anbi ent
t enper at ure of apprOX|nater 60[err] C. In this exanple, the curved lifters

were preformed to have3a cﬁr9é?%rép EREYRS 2FHECH Eﬁnt?4?¥ﬁ%Qi i ned above) .
Th | h
e obprox iy & TR T syt ) 5 SOIBRGgA 45 AU A S

neasur emnen

" 5 h PR R T FrCpE P Aet o elessertl

t1on e co envi ronnent chanber.
of said casing prior to being compressed by the one of

said pair of pad members to which said spring structure

extends.

4. A disk apparatus according to claim 1
wherein said spring structure has a radius of curvature

of approximately 40 mm.

5. A lifter device for maintaining a
predetermined amount of pressure between a pad and a
recording medium disposed in a magnetic recording
cartridge, said lifter device comprising:

a curved leaf extending from a lower portion
that is affixed to an inner surface of said casing toward
said pad, said spring structure providing pressure
against said pad;

wherein said lifter is formed of a resilient,
flexible, relatively rigid plastic sheeting consisting

essentially of polyethylene terephthalate.

6. A lifter device as set forth in claim S
wherein said lifter forms a convex curve relative to the
inner surface of the casing to which it is attached, said
lifter exerting substantially uniform pressure across a

portion of the pad.

Has Been Reilaced
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8 TABLE 2 (60[err] C) HOURS 0 24 144 264

ASSEMBLED HOURS | N 68 CHAMBER
FI at 18.0 14.8 14.8 14.1 6.6 6 9 6. 7 " “ 13.3
13.3 12.7 6.9 7.2 6.7 Exanple 3 In a third exa

"bent" planar PET lifters and curved PET lifters accordlng to the |nvention
wer e assenbl ed, and then placed in an enviZonnental | y-control |l ed chanber

havi ng an anbi ent tenperat approxj mately 50[err]. C and a relative

humi dity of 95% In this @:’n’g#%?lp Cﬁl%‘”c%ﬁxﬁe% S9% tfé?iJ in claim 5
wherein said lifter has an end portion which is disposed
approximately 7 mm apart from said inner surface of said

casing prior to being compressed by said pad.
8. A lifter device as set forth in claim s

wherein said second portion has a radius of curvature of

approximately 40 mm.

i il il



were prefornmed to have a curvature wherein the height H (as defined above)
was approximately 7 mm The results of this conparative exanple are
sumari zed in Table 3, which sets forth average torque nmeasurenents for
each set of sanples at various tinme intggrvals neasured fromboth assenbly

and fromintroduction into the controll ed- environnmnent chanber. TABLE 3
(50[err] C 95% R H.) HOURS 0 24 48 72 96 144 264
ASSEMBLED HOURSPEM LIFTER DEVICE FOR MAGNETIC DISK2GARTRIDGE 168 CHAMBER
Fl at 19.3 . 15.8 15.9 15.9 5.1 4.9 4.3 Curved 16. 3

12.9 12.9 12.3 6.0 6.4 5.6 As ABSARMTarent fromthe
above-descri bed

A lifter device for a magnetic recording
diskette which comprises a resilient, flexible,
relatively rigid plastic sheeting, such as polyethylene
terephthalate (PET). The lifter device curves upward
from an inner surface of the casing to which it is
affixed toward a pad which contacts the recording
material within the diskette. The lifter maintains a
desiréd amount of pressure against the pad over an

extended range of operating conditions.

FIG. 4
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exanpl es,’ the curved PET lifters according to the invention exhibit

| nproved characteristics in conparison with conventional flat PET lifters
upon introduction to adverse environnents having el evated tenperatures and
hum dity. Thus, it can be expected that the curved lifters according to the-
I nvention mai ntain acceptabl e performance despite repeated use and despite
use under conditions of elevated tenperatures and humdity. Al though the
teachings of this invention have herein been discussed with reference to
speci fic enbodinents, it is to be undek&tood that these are by way of
illustration only and that others may wish to utilize the invention in

di fferent designs or applications. 10 1. A disk apparatus conprising: a

o FIG. 1

, ( PRIOR ART)




a pfanar circular shaped recording material rotatably disposed within said
casing; a pair of pad members di sposed on opposing surfaces of said
recording material; and a spring structure conprising a resilient,

flexible, relatlvely rigid plastic sheeting di sposed within said casing,
said spring structure having a |ower portion affixed to an inner surface of
said casing, said spring structure extending fromsaid inner surface of
said casing to contact one of said paﬂ#3of pad nmenbers, thereby providing
pressure agai nst the one of said pair of pad nenbers to which said spring
structure portion contacts; wherein said spring structure consists
essentially of polyethylene terephthal ate; and wherein said spring
structure has a convex curve shape on a side of said spring structure
facing away from said pad nenbers and wherein said spring structure has a
radi us of curvature of approximtely 40 nm bet ween

Fl6. 3
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an end portion and said | ower portion prior to being conpressed by the one
of said pair of pad nenbers to which said spring structure contacts. 2. A
di sk apparatus according to claiml, wherein said convex curve shape
extends over a length of said spring structure, and said spring structure
exerts a substantially uniformpressure across a portion of the one of
said pair of pad nenbers to which said spring structure contacts. 3. A
di sk apparatus according to claim1, W& ein said spring structure has an
end portion which is disposed approximately 7 mmapart from said inner
surface of said casing prior to being conpressed by the one of said pair of
pad nenbers to which said spring stru re coptacts. 4. Alifter device
for maintaining a predeterm ned armun#dfé).rgsure between a pad and a
recordi ng nmedi um

,
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disbosed in a mg recording cartridge, said |ifter device conprising:

a curved | eaf spr” mﬂ Hu IﬁMendl ng froma |ower portion that is
affixed to an inne d casing tomard said padJ sald spring

Is formed of a resilient, flexible, relatlvely rijg

1l
consisting essentially of pol yet hyl ene t erepht hal aggmlﬁﬂepﬁg ﬁa d

spring structure has a convex curve shape on a si|d ) d s BP%
sfruc?ure faci WEABWES ELBEMERI 8Spad, and wher ei n {sa) Brapings) - pag tuﬁbpﬁgg':'
a radius of curvature of approxinately 40 mm bet @ﬁA@ngﬁd BREIdofr- i @aged .=
said | ower portion prior to being conpressed by sjaid pad. 5. Alifter
device as set forthaidiskaapbdrattier bmpsab fngONVEXDATE VOF RBOBIFI HUMS........

structure providing pressure agai nst sai d paf; whereid E?ILESG

over a length of said spring structure, and said SPrimg sStTUCTUTE €xerts a
a casing;

a planar, circular shaped recording material
rotatably disposed within said casing;

a pair of pad members disposed on opposing surfaces
of said recording material; and

a spring structure comprising a resilient,
flexible, relatively rigid plastic sheeting disposed
within said casing, said spring structure having a lower
portion affixed to an inner surface of said casing, said
spring structure extending from said inner surface of
said casing to contact one of said pair of pad members,
thereby providing pressure against the one of said pair
of pad members to which said spring structure portion
contacts;

wherein said spring structure consists essentially
of polyethylene terephthalate; and

wherein said spring structure has a convex curve
shape on a side of said spring structure facing away
from said pad members and wherein said spring structure
has a radius of curvature of approximately 40 mm between
an end portion and said lower portion prior to being
compressed by ﬁhe one of said pair of pad members to

which said gpring structure contacts.

2. A disk apparatus according to claim 1, wherein said
convex curve shape extends over a length of said spring
structure, and said spring structure exerts a

substantially uniform pressure across a portion of the

_ This is the repiacement sheet
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12 substantially uniformpressure across a portion of the pad. 6. A
lifter device as set forth in claim4, wherein said |ifter device has an

end portion which is disposed approxi mately 7 mm apar ”

surface of said casing prior to being conprédsed by si“ |ﬂﬂﬂﬁﬂ“ﬂ""rmﬂ"ifter
device for maintaining a predeterm ned amount of pressure®betwe®n *a pad and
a recording nedi um di sposed in a magnetic recording cartridge, said lifter
device conprising: a curved |leaf spring structure having a first portion
af fi xed to an oneeofssafidcpadft afcpsdngewbesai tiocwhichdgeidndpaisgcond
portion for con act'ng and _providing a spring pressure agai nst said pad;
said spring stf EFE#E fafPRE2G Bonvex curve shape prior to

3. A disk'apparatus according to claim 1, wherein said
gpring structure has an end portion which is disposed

approximately 7 mm apart from said inner surface of said
casing prior to being compressed by the one of said pair

of pad members to which said spring structure contacts.

4. A lifter device for maintaining a predetermined
amount of pressure between a pad and a recording medium
disposed in a magnetic recording cartridge, said lifter
device comprising:

a curved leaf spring structure extending from a
lower portion that is affixed to an inner surface of
said casing toward said pad, said spring structure
providing pressure against said pad;

wherein said lifter device is formed of a
resilient, flexible, relatively rigid plastic sheeting
consisting essentially of polyethylene terephthalate;
and '

wherein said spring structure has a convex curve
shape on a side of said spring structure facing away
from said pad, and wherein said spring structure has a
radius of curvature of approximately 40 mm between an
end portion and said lower portion prior to being

compressed by said pad.

5. A lifter device as set forth in claim 4, wherein
said convex curve shape extends over a length of said

spring structure, and said spring structure exerts a
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bei ng conpressed by said pad, said convex curve shape extending fromsaid
.first portion to said second portion on a side of said spri H“lﬂ“m
facing said inner surface of said casing, wherein said spri Hnlm mmm

a radius of curvature of approxi mtely 40 mMA bet ween said firstcard decdnd
end portions prior to being conpressed by said pad. 8. Alifter device as
set forth in claim7, wherein said lifter device is fornmed of a resilient,
flexible, relatively rigid plastic sheeting consisting essentially of

pol yet hyl ene tseabawmteﬂadﬂaf unif@rm pressfung afavisse sapoxdtidrorath tie cl ai m

7, wherein said Jifter device exerts a substantially uniform pressure

across a portFﬁh ‘of said pad. 10. Alifter device as set forth in claim?7,
wherein said second portion of said spring structure is disposed

6. A lifter device as set forth in claim 4, wherein
said lifter device has an end portion which is disposed
approximately 7 mm apart from said inner surface of gaid

caging prior to being compressed by said pad.

7. A lifter device for maintaining a predetermined
amount of pressure between a pad and a recording medium
disposed in a magnetic recording cartridge, said lifter
device comprising:

a curved leaf spring structure having a first
portion affixed to an inner surface of a casing of said
cartridge and a second portion for contacting and
providing a spring pressure against said pad; said
spring structure having a convex curve shape prior to
being compressed by said pad, said convex curve shape
extending from said first portion to said second portion
on a side of said spring structure facing said inner
surface of said casing, wherein said spring structure
has a radius of curvature of approximately 40 mm between
said first and second end portions prior to being

compressed by said pad.

8. A lifter device as set forth in claim 7, wherein
said lifter device is formed of a resilient, flexible,
relatively rigid plastic sheeting consisting essentially

of polyethylene terephthalate.

Tiis is the repimocement shoet

g 09 JUN 899



approximately 7 mmapart from said i nner surface of said casing. prior -to-

_being conpressed by said pad. 11. Alifter device as set forth | L7,
wherein said convex curve shape is on a side_of said Spl”l “\ﬁ“ !ﬂ}\ ﬂ!.m\
facing away from said pad. 12. A disk appardBus conpri sil i avi ng
an outer and an inner surface; a planar, circular shaped recording material
rotatably disposed within said casing; a pair of pad nenbers di sposed on
opposi ng surfaces of said recording nmaterial; and a spring structure

conprising a resilianiifteexdbiiécer abatetefgrthgid chatni g whepesed within
said casing, said.spri structure having a first. portion affixed to an

i nner surface %?lgagﬁkgggihﬁvéﬁa ngﬁgﬁn% ﬁﬁéfﬁaﬂtgﬁiigoﬁ?ﬁ Pr¥g and
providing a sppi-88sRtessur-6sadal percops 6f said pad.nenbers; wherein said
spring structure has a convex curve shape prior to being conpressed by said

one of said pad
10. A lifter device as set forth in claim 7, wherein

said second portion of said spring structure is disposed
approximately 7 mm apart from said inner surface of said

casing prior to being compressed by said pad.

11. A lifter device as set forth in claim 7, wherein
said convex curve shape is on a side of said spring

structure facing away from said pad.

12. A disk apparatus comprising:

a casing having an outer and an inner surface;

a planar, circular shaped recording material
rotatably disposed within said casing;

a pair of pad members disposed on opposing surfaces
of said recording material; and

a spring structure comprising a resilient,
flexible, relatively rigid sheeting disposed within said
casing, said spring structure having a first portion
affixed to an inner surface of said casing and a second
portion for contacting and providing a spring pressure
against one of said pad members;

wherein said spring structure has a convex curve
shape prior to being compressed by said one of said pad
members, said convex curve shape extending from said
first portion to said second portion on a side of said
spring structure facing said inner surface of said

casing, and wherein said convex curve shape has a radius
This is the replacement sheet

Date: @ § JuN 1989



second portion on a side of said spring structure facing

nmenbers, said convex curve shape extending fromsaid fir @ort on to sa

of said casing,

and wherein said convex curve shape has a

i i

curvature of approximately 40 mmoprior to b@?ng conpressed by sald one of

sai d pad nenbers.

13. A di sk apparatus according to claim 12, wherein skid

spring structure exerts a substantially uniform pressure across a portion
of said one of said pad nenbers. 14. A disk apparatus according to claim
12, wherein safl @Ielc‘omwlp@rcvf orpprfoxtnately i 49 mrnzlricenr et ¢ sbelizgosed

apprOX|nater 7 nn1a fron1s i d inn urfa sald casing prior to
bei ng conpr esscé?f“%@e (51 &s%ﬁl% %gos cﬁrb%‘:?‘g membe

13.

A disk apparatus according to claim 12, wherein

skid spring structure exerts a substantially uniform

pressure across a portion of said one of said pad

members.

14.

A disk apparatus according to claim 12, wherein

said second portion of said spring structure is disposed

approximately 7 mm apart from said inner surface of said

casing prior to being compressed by said one of said pad

members.

15.

A disk apparatus according to claim 12, wherein

said spring structure is formed of a plastic sheeting

consisting essentially of polyethylene terephthalate.

16.

A disk apparatus according to c¢laim 12, wherein

said convex curve shape is on a side of said spring

structure facing away from said pad members.

shes!
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)
15." A di sk apparatus according to claim 12, wherein said spring structure
is formed of a plastic sheeting consisting essentially of polyethyl ene
terephthal ate. 16. A di sk apparatus according to claim 12, wherein said
convex curve shape is on a side of said gpring structure facing away from
said pad nenbers

PET LIFTER DEVICE FOR MAGNETIC DISK CARTRIDGE

ABSTRACT

A lifter device for a magnetic recording
diskette which comprises a resilient, flexible,
relatively rigid plastic sheeting, such as polyethylene
terephthalate (PET). The lifter device. curves upward
from an inner surface of the casing to which it is
affixed toward a pad which contacts the recording
material within the diskette. The lifter maintains a
desired amount of pressure against the pad over an

extended range of operating conditions.
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