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~+1- Specification 1. Title of the Invention: Magnetic Disk Unit 2.
~Detailed Descrjption ofjth? I nvention [Field of the invention] The present

i nvention rel ates to a magmetic disk unit and, nore specifically, to a
magnetic disk unit having a structure to reduce friction between a magnetic

di sk

1.

2.

(1)

Specification

Title of the Invention:

Magnetic Disk Unit

. T

A magnetic disk unit comprising a lubricant supply
to reduce friction between a magnetic disk and a
magnetic head with the lubricant between the disk

and head, a magnetic disk unit comprising:

a clamp assembly to fix the magnetic disk to a

spindle motor;

a material impregnated with lubricant being
disposed between the clamp assembly and magnetic

disk;
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and magnetic head by supplying lubricant between the nmagnetic di sk and

=~ magnetic head, wherein the nagnetic disk.unit conprises a | ubri cant supply
« for supplying an adequate vol unme of |ubricant over a_l
art] A magnetic di'sk unit conprlses a rotary disk having concentrlc da

tracks storing information, a head reading data from or \m mﬂl“ﬂ‘““\iﬂ
tracks, and an actuator noving the head to the desired \ K llim)

(2)

(3)

a thin film permeable by lubricant between the
material impregnated with lubricant and the disk;
and

an assembly to hold and fix the material
impregnated with lubricant and the thin film

between the clamp assembly the disk;

wherein lubricant in the material impregnated with
lubricant is supplied little by little on a disk

surface through the thin film.

A magnetic disk unit according to claim 1, a
structure in the spindle motor of the clamp
assembly being unified with the spindle motor, and
a holding strpcture of the matérial impregnated
with lubricant being unified with the spindle

motor.

A magnetic disk unit according to claim 1,
comprising an adjustment mechanism to adjust
pressure to ghe disk by the clamp assembly to
adjust the lubricant suéply to a disk surface

through adjustment of the pressure on the disk

THIS SHEET HAS BEEN
REFLACED




connected to a head carrier to keep the head in the center of the track
+ during reading or witing. 2 Theretofore, in many disk units, an air

< bearing slider

has mai nly been used as a head carrier. This air bearing

met hod uses air bet ween a disk and head, and ||I||II|"II"III""I'II”II'
. ) - * c L M H *

(3)

surface by the clamp assembly against the thin

film.

A magnetic disk unit according to claim 1,

comprising:

a thin film having notches on the outer

circumference; and

convex parts being formed in accordance with the

notches;

wherein in the thin film is fixéd on the disk by
the clamp assembly through mating of the notches

of the thin film with the convex parts. -

A magnetic disk unit according to claim 1, _

comprising:
a2 thin film comprising through-holes;
convex parts being formed in accordance with

through-holes on mating positions of the clamp

assembly with the through-holes;
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makes the head run on the disk by floating the head a predeterm ned

« distance fromthe disk surface. However, anong recent nagnetic disk units

* requiring higher recording and pl ayback density, new unit ear ed

that reduce the gap between the nagnetic di sk and rragh,e/tﬂglhead and get—
r

hi gher recording density with a reduced recording and: Mgllw#’/i One
Lo 5 ﬂg’/

exanple of themis a head contact nethod in which the heddy
pl ays back al nost in contact between the head and

wherein the thin film is fixed on the disk with
the clamp assembly through mating of the through-
holes of the thin film with the convex parts of
the clamp.

(6) A magnetic disk unit according to claim 1,

comprising:

a magnetic head in the magnetic disk unit, sliding
legs near.the magnetic head, sliding legs
contacting the magnetic disk surface and sliding
on the magnetic disk surface, and being on a ski-
liquid-contact magnetic head éafrier, performing
recording and playback through the sliding legs

sliding on the disk surface.

(7) A magnetic disk unit according to claim 1,
comprising a film made of porous plastic or a

porous sintered metal.

(8) A magnetic disk unit according to claim 1,
comprising a material impregnated with lubricant

made of porous plastic or a porous sintered metal.
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disk, allowing the head to read .and wite with narrower gap between the

- disk than in the prior air-bearing nethod. Using this structure, it is

. possible to attain higher recording density than with a floating head using
the prior air-bearing nethod. However, this contact nagnetic disk unit

. poses the - o '

3. Detailed Description of the Invention:

[0001]
(Field of the invention]

The present invention relates to a magnetic disk unit

. and, more specifically, to a magnetic disk unit having
a structure to reduce friction between a magnetic disk
and magnetic head by supplying lubricant between the
magnetic disk and magnetic head, wherein the magnetic
disk unit comprises a lubricant supply for supplying an

adequate volume of lubricant over a long period.
(0002]
[Prior art]

A magnetic disk unit comprises a rotary disk having
concentric data tracks storing information, a head
reading data from or writing data tracks, and an
actuator moving the head to the desired track and
connected to a head carrier to keep the head in the

center of the track during reading or writing.
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possibility of disk or head damage by contact friction between the magnetic

_ disk and head. A structure is proposed to avoid this damage, supplying

. adequate lubricant to the disk and keepihg the lubricant between the disk.
and head. A ski-liquid-contact is also proposed, formng sliding | egs being
conprised of plurals of convex parts, contacting these legs to the ' o
| ubricant filmon the magnetic disk surface to nake the head slide on the
disk with less friction. However,

Theretofore, in many disk units, an air bearing slider
has mainly been used as a head carrier. This air
bearing method uses air between a disk and head, and
makes the head run on the disk by floating the head a

predetermined distance from the disk surface.
[(0003]

However, among recent magnetic disk units requiring
higher recording and playback density, new units have
appeared that reduce the gap between.the magnetic disk
and magnetic head and get higher recording density with
a reduced recofding and reading radius. One example of
them is a head contact method in which the head records
and plays back almost in contact between the head and
disk, allowing the head to read and write with narrower
gap between the disk than in the prior air-bearing
method. Using this structure, it is possible to attain
higher recording density than with a floating head

using the prior air-bearing metnod.
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t hese net hods require various tasks, such as |ubricant volume adjustnent
and replacing lubricant. One |ubricant supply type for a magnetic disk

< recently proposed i's a lubricant circulation type which draws the |ubricant
supplied to a disk surface froma supply assenbly, and supplies it to the
di sk surface fromthe supply assenbly. However, these w thdrawal types
require a bigger scale for the whole unit, going against trends in

down- si zi ng.

[0004]

However, this Contact magnetic disk unit poses the
possibility-of disk or head damage by contact friction
between the magnetic disk- and head. A structure is
proposed to avoid this damage, supplving adequate
lubricant to the disk and keeping the lubricant between
the disk and head. A ski-liquid-contact is also
proposed, forming sliding legs being comprised of
plurals of convex parts, contacting these legs to the
lubricant film on the magnetic disk surface to make the
head slide on the disk with less friction. However,
these methods require various tasks, such as lubricant

volume adjustment and replacing lubricant.
(0005}

One lubricant supply type for a magnetic disk recently
proposed is_a‘lubr;cant circulation type which draws

the lubricant supplied to a disk surface from a supply
assembly, and supplies it to the disk surface from the

supply assembly. However, these withdrawal types

reulre a bigger scale for the whole unit, going

)

g2inst trends in down-sizing.
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Furthernore, problens arise in positioni-ng and space for a lubricant supply
. source. Inthe limted space on the nagnetic disk unit, it is required to

. supply lubricant uniformy and stably to the disk surface over a |ong
period. An exanple of a previously proposed |ubricant supply is

[(0006]

Furthermore, problems arise in positioning and space
for a lubricant supply source. In the limited space on
the magnetic disk unit, it is required to supply
lubricant uniformly and stably to the disk surface over

a long period.
[0007]

An example of a previously proposed lubricant supply is
one disposing a noz;lé tip for lubricant supply to
supply the lubricant from an upper position to the
predetermined location on the inner circumference of
the disk surface, but this has problems in the aspects

of uniform lubricant supply and down-sizing.
[0008)
(Problems to be attained by the. invention]

The present invention has an object of »roviding a

magnetic disk unit which can adjust lubricant supply
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one di sposing a nozzle tip for lubricant supply to supply the |ubricant

. from an upper position to the predeterm ned |ocation on the inner
-circunference of the disk surface, but this has problens in the aspects of
uni form | ubricant supply and down-sizing. [Problens to be attained by the

i nvention] The present invention has an object of providing a magnetic disk
unit which can adjust |ubricant supply

and, still more, supply lubricant stably and uniformly

to the entire disk surface.
(0009]) -

Still more, another object of the invention is to
provide a lubricant supply suitable to down-sizing
without wasting space, and contributing to down-sizing

of a magnetic disk unit.
[0010]
{Means for attaining the problems]

A magnetic disk unit of the invention can supply
lubricant uniformly to a disk surface, and easily
control the supply volume. The invention comprises a
material impregnated with sufficient lubricant to
supply the disk surface over a long period, a thin film
supplying a predetermined volume of lubricant to the
disk surface, the lubricant permeating little by little
from the material impregnated with lubricant, and a
clamp assembly fixing the material impregnated with

lubricant and the thin film with the disk.
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and, still nore, supply lubricant stably and uniformy to the entire disk
surface. Still nore, another object of the invention is to provide a

| ubri cant supply suitable to down-sizing w thout wasting space, and
contributing to down-sizing of a magnetic disk unit. [Means for attaining
t he probl ens] S

(0011]

In a preferable embodiment of the invention, the
material impregnated with lubricant is held in a space
prepared in a clamp assembly, the thin film permeable
by the lubricant is fixed on the disk in compression
with a pressure component formed at an edge of the
clamp assembly. This compressed quantity, controls the

supply of lubricant to the disk surface.
[(0012]

Still more, for relatively fixing the thin film to the
clamp, an embodiment of the invention forms a mating
structure between the thin film and clamp, such as a
plurality of convex parts oﬁ one side and a plurality
of concave parts on the other; fixes both with this
mating, and-hence enabling them to ‘keep their positions
in spite of high-speed disk rotation, external shock,

or change on environmental temperature.
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A magnetic disk unit of the invention can supply lubricant uniformy to a
di sk surface, and easily control the supply volune. The invention conprises
a material inpregnated with sufficient lubricant to supply the disk surface
over a long period, a thin filmsupplying a predeterm ned vol une of

| ubricant to the disk surface, the lubricant permeating little by little
fromthe material inpregnated with |ubricant, and a clanp assenbly fi xing
the material inpregnated with

[0013]

[ Embodiment]

A detailed description of.the invention is made
referring to attached drawings. Figure 1 is a
sectional view showing an embodiment of a lubricant
supply disposed'around a spindle motor in the center of
a disk according to a magnetic disk unit of the
invention. A magnetic disk 10 mates its center hole
with a spindle motor 12, and the two are held by
clamping from both sides of the magnetic disk 10. In
this embodiment, the lower clamp is unified with a

spindle motor.12.
[0014]

A clamp ring 16 on the magnetic disk 10 has a concave
part to hold a materiai impregnated with lubricant 14,
for example, a sponge and so on. A concave part 1is
also formed on the spindle motor 12 below the disk to
hold the material impregnated with lubricant 14. As
lubricant, high viscosity lubricant, such aé perfluoro-

polyether (PFPE) and so on, is used to supply lubricant
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| ubricant and the thin filmwth the disk. In a preferabl e enbodi nent of
~the invention, the material inpregnated with lubricant is held in a space
prepared in a clanp assenbly, the thin filmperneable by the lubricant is
fixed on the disk in conpression with a pressure conponent formed at an
edge of the :

little by little to the disk surface over a long
period. This lubricant is supplied to tﬁe upper and
lower disk surfaces through thin £films 20. The thin
films have a predetermined elasticity, and are fixed
with a predetermined préssure to the disk surfaces by
the clamp assembly. The pressure is controllable by a
screw meéhanism 18. A film material is, for example,
porous plastic or porous sintered metal, which has
.'predetermined elasticity, and through which lubricant
is permeable over a long period. Lubricant supply is
controlled through adjustment of the thin film

pressure.
[0015]

Figure 2 shows the second embodiment of the invention.
The same components are indicated by the same numbers.
This has each material impregnated with lubricant 14 on
both sides of the disk 10, and the upper thin film 20
and the lower thin film 22 are fixed between the
magnetic disk 10 and the material impregnated with
lubricant 14 by the clamp assembly. The thin film of
the second embodiment has the structure shown in Figure

3, which shows a top view of the lower thin film 22 of




clanp assenbly. This conpressed quantity, controls the supply of |ubricant
to the disk surface. Still nore, for relatively fixing the thin filmto the
cl anp, an enbodi nent of the invention forms a mating structure between the
thin filmand clanp, such as a plurality of convex parts on one side and a
plurality of concave parts on the other, fixes both wth this mating, and
hence enabling themto keep their positions in spite of high-speed disk
rotation, external shock

the disk in Figure 2. As shown in Figure 3, a
plurality of through-holes 24 is formed in the thin
film 22. These through-holes 24 are also formed in the
upper thin film 20. The plurality'of these through-
holés 24 is mated with the convex part 26 formed at the
clamp ring 16 on the upper side, and the plurality of
convex parts 26 of the clamp assembly unified with the
spindle motor. Hence, the plurality of convex parts 26
mating with through-holes 24 formea in the thin film 20
and 22 is unified with the clamp ring 18 and the
spindle motor on the lower side of the magnetic disk

10.
[(0015]

The height of this convex part 26 formed in the clamp
ring 16 and the spindle'motor 12 is lower than the
thicknesses of the thin films 20 and 22, and flat parts
of the thin films 20 and 22 excluding through-holes 24

a

]

e fixed with pressure between a flat part of the
clamp except the convex part and the disk. Hence, with
o clamp assembly fastened to the disk surface with a

- sorew machanism, the thin film pressure becomes
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or. change on environnent al t enperature. [ Enbodi nent] A detailed

. descrlptlon of the invention is nade referring to attached draw ngs.

- Figure 1 is a sectional view show ng an embodi nent of a | ubricant supply
dlsposed around a spindle motor in the center of

controllable by adjusting the degree of fastening, also

enabling the lubricant supply controllable.
[0017] -

Figure 4 is a sectional viéw of another embodiment of
the invention. The thin films 30 and 32 in Figure 4
have a plurality of notches on the outer circumference.
Figure 5 shows a top view of the thin film 32 on the
spindle motor, the lower side of the disk. As shown in
Figure 5, a plurality of notches is formed around the
thin film 32. These notches correspond to the through-
holes in Figure 3. Hence, convex parts are formed in
accordance with the notches of the thin film 30.at the
clamp ring 16 on the upper side of the magnetic disk
10, and convex parts are formed in accordance with the
notches of the thin film 32 at the clamp ring 16 on the
spindle motor. The height of these convex parts is
lower than the thicknesses of the thin films the same
as in the embodiment forming the through-holes.. Hence,
pressure on the thin film is controlled with the |
fastening degree of the clamp, and permeability of the

lubricant is stabilized.
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a disk according to a magnetic disk unit of the invention. A magnetic disk
. 10 mates its center hole with a spindle notor 12, and the two are.- held by
- clanmping fromboth sides of the magnetic disk 10. In this enbodinent, the
|l ower clanp is unified with a spindle notor 12. A clanp ring 16 on the
-magnetic .di sk 10 has a concave part to hold a material inpregnated. with
| ubricant 14, for exanple, a sponge and so on. A concave part is

(0018]

Figure 6 is a top view showing the inside of the
magnetic disk unit without a cover, and the magnetic
disk 10 is fixed by the ring-shaped clamp ring 1l6. A
thin, continuous film of a comparatively high wviscosity
lubricant is maintained on the surféce of the magnetic
disk 10. A magnetic head carrier 34 is installed on a
suspension 35 to push a mégnetic head carrier 34 to
keep contact to the lubricant film on the surface of

the magnetic disk 10.
[0019]

Figure 7 shows an embodiment of a magnetic head
carrier, and a plurality of sliding legs 40, 42, and 44
is formed on a sliding plate 43.. The magnetic head
carrier can be made of ferrite, or the usual materials
for making an air-bearing slider, such as ceramic
materials of qlumina and titan carbide. The magnetic
carrier 34 has a flat face forming each sliding leg.
The sliding leg 44 is set nearby the back of the
magnetic head carrier. Slidiné legs have néarly round

edges to enable the magnetic head carrier to slide on
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al so fornmed on the spindle notor. 12 bel ow the disk to hold the materi al

I npregnated with lubricant 14. As lubricant, high viscosity lubricant, such
as perfluoro- polyether (PFPE) and so on, is used to supply Iubricant
little by little to the disk surface over a Iong period. This lubricant is
supplied to the upper and

the lubricant film without relation to the direction of
movement of the magnetic head carrier are frustums of a
circular cone extending from the flat face 43. If the
magnetic carrier is on a rotary actuator making the
carrier move along a nearly arced route, the carrier
can slide, and the direction of movement of the
magnetic head carrier against the disk varies based on

the radial direction of the carrier.
[(0020Q]

The boundary between the magﬁetic head carrier and the
disk with the lubricant film is shown in Figure 8. In
a preferable embodiment, the magnetic disk 10 has-a
surface film 70 of conventional amorphous carbon on the
top layer, and is usually about 250 A thick. Under the
surface film 70 is a magnetic layer 72 like the usual
sputtered magnetic layer of cobalt alloy. Liquid
lubricant is set on the surface film 70 in a layer 74
about 10 - 200 A thick. Fiéure 8 shows a part of the

iilm 74. A contacting

rt

sliding leg 40 on the lubricant

oidun of the sliding leg 40 is about 100 microns in

[

mater, the cone angle is about 10 degrees, and the

o::hing depth is about 4000 A. A converter is at the
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| ower disk surfaces through thin filns 20. The thin filns have a
predeterm ned elasticity, and are fixed with a predeterm ned pressure to
the disk surfaces by the clanp assenbly. The pressure is controllable by a
screw nechanism 18. A filmmaterial is, for exanple, porous plastic or
porous sintered netal, which has predeterm ned elasticity, and through

whi ch lubricant is perneable over a long period. Lubricant supply is
controlled through adjustnent of the thin film '

"edge of the sliding leg 44 in back of the magnetic head
carrier 34 and maintains a gap as wide as the lubricant
film is thick, (e.g., 20 - 100 A,) from the upper
surface of the disk. 1In operation, a suspension 3%
l(Figure 6) pushes the magnetic head carrier 34 to make
the sliding legs 40, 42, and 44 contact the lubricant
film 64, and, since the lubricant film is
incompressible, it functions as a gap adjustment layer
between the magnetic head carrier 34 and the magnetic
disk 10. A comparatively small angle (10 degrees in
Fiéure 8) between the contact edge of the sliding leg
49 and the magnetic disk increases slidability of the
magnetic head carrier almost without generating
barriers against the lubricant passing under the
contact edge of the sliding leg 40 in the start of the

disk drive.

[0021)

(A@vantages of the invention]

According to the invention, in a head contact of a

magnetic disk unit with lubricant, it is possible to

supply the lubricant uniformly to a magnetic disk over
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pressure. Figure 2 shows the second enbodi nent of the invention. The sane
conponents are.indicated by the sane nunbers. This has each materi al

i npregnated with [ubricant 14 on both sides of the disk 10, and the upper
thin film20 and the lower thin film22 are fixed between the magneti.c di.sk
10 and the material inpregnated with lubricant 14 by the clanp assenhly:
The thin filmof the second enbodi ment has the structure shown in Figure .

a long period; it is easy to control the lubricant
supply; it is kept in position through a mating
structure; and it is provides a lubricant supply

structure advantageous in saving space.

4. Brief Description of the Drawings:

Figure 1 is a sectional view showing a structure of an
embodiment of a lubricant supply composed around a
spindle of a magnetic disk unit according to the

invention;

Figure 2 is a sectional view showing the structure of
an another embodiment of a lubricant supply composed
around a’ spindle of a magnetic disk unit according to

the invention;

Figure 3 is a top view of a thin film in the structure

shown in Figure 2;

Figure 4 is a sectional view showing the further = -

embodiment of a lubricant'supply'composed'around a




3, which shows a top view of the lower thin film 22 of REPLACEMENT SHEET
the disk in Figure 2. "As shown in Figure 3, a plurality of through-holes
24 is forned in the thin film22. These through-holes 24 are al so forned
in the upper thin film20. The plurality of these through- :

spindle of a magnetic disk unit according to the

invention;

Figure S5 is-a top view of a thin film in the structure

shown in Figure 4;

Figure 6 is a top view of a magnetic disk unit;

Figure 7 is a top schematic diagram showing the bottom
of a magnetic head and a magnetic head carrier that are

used in the invention; and

Figure 8 is a sectional view showing a boundary between

a magnetic head carrier and a magnetic disk.

[Description of symbols]

10 ... Magnetic disk

12 ..., Spindle motor

la ... Material impregnated with lLubricant
1s .. .. Clamp ring

| Screw mechanism

I, 022 ... Thin film

2o Through-hole

.__,..__—--’.'..""
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-holes 24 is mated with the convex part 26 forned at the clanp ring 16 on
the upper side, and the plurality of convex parts 26 of the clanp assenbly
unified with the spindle notor. Hence, the plurality of convex parts 26
mating with through-holes 24 fornmed in the thin film20 and 22 is unified
with the clanp ring 16 and the spindle notor on the | ower side of the
magneti c disk 10. The height of this convex part 26 fornmed in the clanp

26 .... Convex part
30, 32 .... Thin film
34 .... Magnetic head carrier
36 .... ; Suspension
40, 42, 44 .... Sliding leg
46.... Magnetic head
- 20 -
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ring 16 and the spindle notor 12 is |lower than the thicknesses of the thin
films 20 and 22, and flat parts of the thin filns 20 and 22 excluding

t hrough-holes 24 are fixed with pressure between a flat part of the clanp
except the convex part and the disk. Hence, with the clanp assenbly
fastened to the disk surface with a screw nechanism the thin filmpressure
becones

[Document type] Abstract
{Abstract]
(Object]

To provide a lubricant supply being capable of

supplying adequate lubricant over a long period in a

magnetic disk unit comprising a lubricant supply to
" reduce friction between a magnetic disk and magnetic

head.
{Constitution]

A unit of the invention can supply lubricant uniformly
to a magnetic disk, and easily controls supply volume.
This compfises a material impregnated with lubricant
having sufficient lubricant to supply over a long
period, a thin film to supply'predetermined lubricant
to a disk surface, the film permeable by lubricant from
the material impregnated with lubricant, and a clamp
assembly to fix the material impregnated with lubricant

and the thin film to the disk.

|
38
Jost
|
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- 10 - controll.able by adjusting the degree of fastening, also enabling the
| 'ubricant supply controllable. Figure 4 is a sectional view of another
enbodi ment of the invention. The thin films 30 and 32 in Figure 4 have a’
plurality of notches on the outer circunference. Figure 5 shows a top view

of the thin film32 on the spindle nmotor, the |ower side of the disk. As-
shown in

The thin f£ilm is fixed on the disk and compressed by a
compression part formed at the edge of the clamp
assembly. The degree of compression controls lubricant

supply to the disk.

[Selected Drawing] Figure 1

- 22 -
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Figure 5, a plurality of notches is fornmed around the thin film 32. These
* notches correspond to the through- holes in Figure 3. Hence, convex parts
“are formed in accordance with the notches of the thin film30 at the clanp
ring 16 on the upper side of the nmagnetic disk 10, and convex parts-are
formed in accordance with the notches of the thin film32 at the clanp ring
16 on the spindle notor. The height of these convex parts is | ower than

the thicknesses of the thin filns the sanme
(Document type]) Drawing

(Figure 1) (1/4)
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as:in t he enmbodi ment form ng the through-hoies. Hence, pressure on the thfn'
-filmis controlled with the fastening degree of the clanp, and perneability

- of the lubricant is stabilized.
i nsi de of the magnetic disk unit without a ¢over, and the yagnetic

Figure 6 is a top view showi ng the

[Figure 3} _ (2/4)

[Figure 4)
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disk 10 is fixed by the ring-shaped clanp ring 16. ‘A thin, continuous
-filmof a conparatively high viscosity lubricant is naintained on the
surface of the magnetic disk 10. A magnetic head carrier 34 is installed on
a suspensi-on 36 to push a magnetic head carrier 34 to keep contact to the
| ubricant filmon the surface of the magnetic disk 10. Figure 7 shows an
enmbodi ment of a magnetic head carrier, and a plurality of sliding |legs 40,
42, and 44

[Figure 5] o (3/4)

32

{Figure 6]

16
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.is formed on a sliding plate 43. The nagnetic head carrier can be nade of
-ferrite, or the usual materials for making an air-bearing slider, such.as
~‘ceramic materials of alumna and titan carbide. The magnetic carrier 34 has
a flat face formng each sliding leg. The sliding leg 44 is set nearby the
back of the nagnetic head carrier. Sliding | egs have nearly round edges to
enabl e the magnetic head carrier to slide on '

[Figure 7] (4/4)

44 40
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{Figure 8]
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.
“..

iz hhe lubricant filmwithout relation to

the di rect on of novenent: of

‘thé nagnetlc head carrier are frustuns of a circular cone extending from

zthe flat face 43. If the nagnetic carrier is on a rotary actuator
nove along a nearly arced route the carrier can-slide,.
dlrectlon of anenent of the :

the carrier

g

pfn——

Specification

1. Title of the Invention:
Magnetic Disk Unit

2. Detailed Description of the .Invention

[Field of the invention]

The present invention relates to a magnetic disk unit
and, more specifically, to a magnetic disk unit having
a structure to reduce friction between a magnetic disk
and magnetic head by supplying lubricant between the
magnetic disk and magnetic head, wherein the magnetic
disk unit cémprises a lubricant supply for supplying
an adequate volume of lubricant over a long periocd..

[Prior art]

A magnetic disk unit comprises a rotary disk having
concentric data tracks storing information, a head
reading data from or writing data tracks, and an
actuator moving the head to the desired track and
connected to a head carrier to keep the head in the
center of the track during reading or writing.

maki ng

and t he
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- aagrietic head carrier against the disk varies based on-the radial'directioh-

of the carrier. The boundary between the nagnetic head carrier and the dfsk-
with the lubricant filmis shown in Figure 8. 'In a preferable embodi nent ,

the magnetic disk 10 has a surface film70 of conventional anorphous car bon
on t'he top layer, and is usually about 250 A thick. Under the surface film

70 is a magnetic layer 72 |like the usual sputtered nagnetlc | ayer of cobalt
alloy. Liquid _ -2

'There;ofore, in manv'&isk units, an air bearing slideﬁ
has maLn7v been used as a nead car *ier 'This air
bearing method uses air beudeen a dLS and hesad, and
makes the head run on ths disk by floating the head a

predetermined distance from the disk surface.

However, among recent magnetic disk units requiring
higher recording and playback density, new units have
appeared.that reduce the gap between the magnetic disk
and magnetic head and get higher recording density with
a reduced recording and reading radius. One example of
them is a head contact method in which the head records
and plays’ back almost in contact bau"een the head and
disk, allowing the head to read and write with narrower
gap between the disk than in the prior air-bearing
method. Using this structure, it is possible to attain
higher recording density tﬂaﬁ with a floating head

using the prior air-bearing method.

- . REPLACEMENT SHEET
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~ fubrfcant is set on the surface film70 in a layer 74 about 10 - 200 A
“thitk 'Figure 8 shows a part of the sliding leg 40 on the | ubri cant film
. 74. A contacting edge of the sliding . leg 40 is about 100 microns in-

" dianeter, the cone angle is about 10 degrees, and the etchjng depth is
about 4000 A. - A converter is at- the: ' 3

._3_

m—————

However, this contact magnetic disk unit poses the
paossibility-of disk or head damage by contact friction
2 is

between the magnetic disk- and head. A structu

s
H

proposed to avoid this damage, supplving adequatz
lubricant to the disk and keeping the lubricant between
the disk and head. A ski-liquid-contact is also
proposed, forming sliding iegs being comprised of
plurals of convex parts, contactinq'these legs to the
lubricant film on the magnetic disk surface to .nake the
nead slide on the disk with less friction. However,

these methods require various tasks, such as lubricant

volume adjustment and replacing lubricant.

One lubricant supply type for a magnetic disk recéntly
proposed is_a lubricant circulation type which draws
the lubricant supplied to a disk surface from a supply
assambly, and supplies it to the disk surface from the
supply assembly. However, these withdrawal types
require a 5igger scale for the whole unit, going

against trends in down-sizing.
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. &~ 13 - edge of the sliding |leg 44 in back of- - he magnetic head carrier 34' .
< and maintains a gap as wide as the |ubricant filmis thick, (e.g., 20.- 100 -
A, ) from'the upper surface of -the disk. - In operation, a suspen5|on 36 :
* (Figure 6) pushes the nagnetic head carrier 34 to nake the sliding |egs 40,
42, -and 44.contact the lubricant film64, and, since the lubricant f|In1|s
R |nconpreSS|bIe it .functions-as a gap. z dj ust nent Iayer

?urthermofé, problems arise in pési;r ng and space
for a lubricant supply source. In the limited space on
the-magnetic disk unit,.it is required to supply

' lubricant uniformly and stably to the disk surface over

a long period.

An example of a previously proposad lubricant supply is
one disposing a nozéle_tip for lubricant supply to
supply the lubricant from an upper position to the
predetermined location on the inner circumference of
the disk surface, but this has problems in the aspects

of uniform lubricant supply and down-sizing.

{Problems to be attained by the invention]

The present invention has an object of providing a

magnetic disk unit which can adjust lubricant supply
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- bet.wéen

“conparatively smal-l

the magnetic head carrier 34 and t he magnetic. dlSk 10. A

magneti.c head carrier alnost wi thout generating barriers against the

| ubricant passing under the contact edge .of the sliding |eg 40 in the étart”

“of the disk drive. {Advantages of t he i nvention}

.-5...

and, still more, supply lubricant stably and uniformly

to the entire disk surface.

h

till more, another object of the invention is to
provide a lubricant supply suitable to down-sizing
without wasting space, and contributing to down-sizing

of a magnetic disk unit.

(Means for attaining the problems)

A magnetic disk unit of the invention can supply
lubricant uniformly to a disk surface, and easily
control the supply volume. The invention comprises a
material impregnated with suifiéient lubricant to
supply the disk surface over a long period, a thin film
subplying a predetermined volume of lubricant to the
disk surface, the lubricant permeating little by little
from the material impregnated with lubricant, and a
clamp assembly fixing the material impregnated with

lubricant and the thin film with the disk.

angle (10 degrees in Figure 8) between the contact edge-
- -of the sliding leg 40 and the magnetic di sk increases slidability of the .
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~ Accofding to the invention, in a head contact of a magnetic disk unit - with . .

“lubticant, it is possible to supply the lubricant unifornmly to a magnetic

- disk.over - 14 - along period; it is easy to control the |ubricant
supply; it is kept.in position through a mating :

.

—————

In a preferable emquiment of the invention, the
material impregnated with lubricant is held in a space
prepared in a clamp assembly, thelﬁhin film permeable
by the lubricant is fixed on the disk in compression
with a pressure component formed at an edge of the
clamp assembly. This compressed quantity, controls the

supply of.lubricent to the disk surface.

Still more, for relatively fixing the thin film to the
clamp, an embodiment of the invention forms a mating
structure between the thin film and clamp, such as a
plurality of convex parts on one side and a plurality
of concave parts on the'other; fixes both with this
mating, and hence enabling them to keep their positions
in spite of high-speed disk rotation, external shock,

or change on environmental temperature.
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~ &truéture; and it is.provides a lubricant supply structure advantageous in.
‘saving space.. 3. Brief Description of the Drawings: Figure 1 is a sectional
-view showi ng a structure of an.enbodi nent. of a |ubricant -supply conposed.
~around -a spindle of a magnetic disk unit accordlng to the invention; Flgure
2 is a sectional view show ng the structure of an anot her enbodlnent of a

"~ lubricant supply conposed _ -7 -

[ Embodiment |
A detailed description of.the invention is made
referring to attached drawingé. Figure 1 is a
sectional view showing an embodiment of a lubricant
supply disposed around a:spindle motor in the center of
a disk according to a magnetic disk unit of the
invention. A magnetic disk 10 mates its csnter hole
with a spindle motor 12, and the two are.helg'by
clamping from both sides of the magnetic disk 10. In
this embodiment, the lower clamp is unified with a

spindle motor.12.

A clamp ;ing 18 on the magnetic disk 10 has a coﬁcavé
part to hold a material impregnated with lubricant 14,
for example, a sponge and so on. A concave part is
also formed on the spindle motor 12 below the disk to
hold the material impregnated with lubricant 14. As
lubricant, high viscosity lubricant, such as perfluoro-

polyether (PFPE) and so on, is used to supply lubricanﬁ
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L.

‘around a spindle of a nagnetlc di sk unit accordlng to the |nvent|on Fi gure.

3 i's a top viewof-a thin filmin the structure shown in Figure 2; Flgure_4,f

i.s a sectional view show ng the further enbodlnent of a Iubrlcant supply
conposed around a. :

_.. 8 -
little'byflittlé-io the disg surface over long
peridd. This lubricant is supp isd to the upper and
“lower disk surfaces through cthin filﬁs 20. The thin
£ilms héve @ predetermined elasticity, and ars fixed
with a predetermined pressure to the disk surface§ by’
the clamp assembly. The pressure is controllable by a
screw mechanism 18. A film material is, for example,
porous plastic or porous sintered metal, which has
predetermined elasticity, and through which lubricant
is permeable over a long period. Lubricant supply is

controlled through adjustment of the thin film

pressure.

~

Figure 2 shows the second embodimeﬁt of the invention.
The same components are indicatad by the same numbers.
This has each material impregnated with lubricant 14 on
both sides of the disk 10, and che upper thin film 20
and the lower thin film 22 ars fixed between the
magnetic disk 10 and the material impregnated with
lubricant 14 by the clamp assembly. The thin film of
the second embodimént‘has the structure shown in Figure

3, which shows a top view of the lower thin film 22 of
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. «spindle of a magnetic disk unit according to the invention; Figure 5 is-a
top view of a thin filmin the structure shown in Figure 4, Figure 6. is a
top view of a magnetic disk unit; Figure 7 is a top schematic diagram
showi-ng t he ‘bottom of ‘a nagnetic head and a nagnetic head carrier that are

~used in the invention; and Figure 8 is a sectional .view show ng a boundary

bet ween

_.'9'..

the disk in Figure 2. " As shown in Figure 3, a

plurality of through-holes 24 is formed in the thin

£ilm 22. These through-holes 24 are also formed in the

upper thin f£ilm 20. The plurality of these through-

holes 24 is mated with the convex part 26 formed at the
clamp ring 1§ on the upper side, and the plurality of
convex parts 26 of the clamp aésembly.unified with the
spindle motor. Hence, the plurality of convex parts 28
mating with through-holes 24 formed in the thin film 20
and 22 is unified with the clamp ring 16 and the
spindle motor on the lower side of the magnetic disk

10.

The height of this convex part 26 formed in the clamp
ring 16 and the spindle'motor 12 is lower than the
thicknesses of the thin films 20 and 22, and flat parts
of the thin films 20 and 22 excluding through-holes 24

ixed with pressure bestween a flat part of the

[ 39

are
clamp except the convex part and the disk. Hence, with
the clamp assembly fastensad to the disk surface with a

screw mechanism, the thin film pressure becomes
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a magnetic head carrier and a magnetic disk. [Description of synbols] 10
. Magneti e disk 12 "~ Spindle notor 14 .. .
" ‘Material inpregnated with lubricant 16 ... ' Clanp ring 18

Scr ew.nmechani sm 20, 22 Thin film 24 . -
-»Through-hol e - S

_lo_

bk - , L wlls g-h i -~ 2 R 4 ri so

e L3 : ) prony - -
panllng the lubricant Supply controllable

Figure.4 is a sec;ional view oﬁ another-embodiment of
the invention.‘ The thin films. 30 and 32 in Fiéu&e 4
have a Plurality of notches on the outer circumference
Figure S shows a top view of the thin film 32 on the
spindle motor, the lower side of the disk. As shown in
Figure 5, a plurality of notches is formed around the
thin film 32. These notches correspond to the through-
.holes in Figure 3. Hence, convex Parts are formed in
accordance with the notches of tﬁe thin film 30 at the
clamp ring 16 on the uéper side of the magnetic disk
10, and convex Parts are formed in accordance with £he
notches of the thin film 32 at the ciamn-ring 15 on the
spindle motor. The height of these convex parts i;
lower than_the thicknesses of the thin - films the same
a8s in the embodiment forming the through-holes. Henén
. . o
pressure on the thin film is controlled with the
fastening degree of the clamp, and permeability of the

lubricant isg stabilized.
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(- 16 - 26 Convex. part .30, 32 Thin fitm34 . ...
.Magnetic head carrier 36 .... '~ Suspension 40, 42,.44 .... Sliding
. leg | . o . S

' Figure § is a top view showing the iﬁside of the
magnatic disk unit without a cover, and the magnetic
disk 10 is fixed by the ring-shaped clamp ring 15. &

' thin, continuous film of a coﬁparatively nigh viscosity
lubricant is maintained on the_surfacé of the magnetic
disk 10. A magnetic head carrier 34 is installed on a
suspension 335 to push a magnetic head carrier 34 to

keep contact to the lubricant film on the surface of

the magnetic disk 10.

Figure 7 shows an embodiment of a magnetic head
carrier, and a plurality of sliding legs 40, 42, and 44
is fqrmed on a sliding plate 43. The magnetic head
carrier can be made of ferrite, or the usual materials
for making an air-bearing slider, such as ceramic
materials of aluminé and titan carbide. The magnetic

ace forming each sliding leq.

rn

carrier 34 has a flat

The sliding leg 44 is arby the back of the

0

2

or
(]

magnetic head carrier. Sliding legs have nearly round

edges to enable the magnetic head carrier to slide on
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. 46,7 Magnet i ¢ head .17 - 4 Clalms (1) ‘A magnetic. di sk’
. un|t conpr|5|ng a lubricant supply to reduce friction between a nagnetlc
dISk and a nagnetlc head mnth t he. | ubricant between the disk -

_1-2_.

the_lubrican: film without relation tao. the direction of

g

-movement of the magnetic head carrier are frustums of a

£ the

‘circular cone extending from the flat face 43.
magnetic carrier is on a rotary actuator making the
carrier move along a nearly arced route, the carrier
can sl;de, and the-direction of movement of the
magnetic head carrier against the disk varies based on

the radial direction of the carrier.

The boundary between the magnetic head carrier and. the
disk with the lubricant film is shown in Figure 8. 1In
a preferable embodiment, the magnetic disk 10 H;s a
surface f£ilm 70 of conventional’amquhaus carbon on the
top layer, and is usually about 250 A thick. Under the
surface film 70 is a2 magnetic layer 72 like the usual
sputtered magnetic layer of cobait alloy. Liquid
lubricant is set on the surface £film 70 in a layer 74
about 10 - 200 A thick. Figure 8 shows a part of the
sliding leg 40 on the lubricant film 74. A coﬁtacting
edge of the sliding leg 40 i; about 100 microns in
diameter, the cone angle is about 10 degrees, and the

etching depth is about 4000 A. A converter is at the
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‘and *head, a magnetic disk unit conprising: a clanp assenbly to fix the
magnetic disk to a spindle notor; a material inpregnated with |ubricant

_being disposed between.. the clanp assenbly and nmagnetic disk; a thin film
per neabl e by | ubricant between the material inpregnated with |ubricant and-
t he di sk; and _ o ' _ ' S

...13_

é&gé of the siidiﬁg ieq 44 in back of the magnetic head
carrier 34 and 5aintains a gap as wide as the lubricaﬁt
film is thick, (e.q.,‘éo -~ 100 A,) from the upper
surface  of the disk. 1In operation, a suspension 3%
(Figure &) pushes the magnetic head carrier 34 to make
the sliding legs 40, 42, and 44 contact the lubricant
film 64, and, 'since the lubricant film is
incompressible, it functions as a gap adjustment layer
between the magnetic head carrier 34 and the magnetic
disk 10. A coﬁparatively small angle (10 degrees in
Figure 8) between the contact edge of the slidihg leg
49 and the magnetic disk increases slidability of the
magnetic head carrier almost without generating
barriers against the lubricant passing under the

contact edge of the sliding leg 40 in the start of the

disk drive.

{Advantages of the invention]

According to the invention, in a head contact of a
magnetic disk unit with -lubricant, it is possible to

supoly the lubricant uniformly to a magnetic disk over
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. *an’ ‘assenbly
- and the thin filmbetween the clanp assenbly the disk; wherein: | ubri cant

_ L is supplied little by little on a
di sk surface through the thin film (2) A nmagnetic disk unit according to

. the materi al

i mpregnated wi-th | ubricant

to hold and fix the material .inpregnated with l[ubricant -

claim1l, a structure’in the spindle notor of the clanp assenbly belng

unified with the spindl e notor, and

"14_7

a long period; it is sasy to contzol the lubricant

supply; it is kept in position through a mating

‘structure; and it is provides a lubricant supply

structure advam.ageous in savi ng spac

3. Brief Descriotion of the Drawings:

Figure 1 is a sectional visw showing a structure of an
embodiment of a lubricant supply composed around a
spindle of a magnetic disk unit according to thHe

invention;

" Figure 2 is a sectional view showing the structure of

an another embodiment of a lubricant supply composed
around a spindle of a magnetic disk unit according to

the invention;

Figure 3 is a top view of a thin film in the structure

shown in Figure 2;

Figure 4 is a sectional view showing the further

-

embodiment of a lubricant supply composed around a

29 AUG 195
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_ea holdlng structure of the materi al

unified with the spindle notor.

|npregnated wi'th lubricant being’ o
(3) A magnetic disk unit according to-claim-

1, conprising an. adjustnment mechanismto adjust pressure to the disk by the
clanp assenbly to adjust the l[ubricant supply to a disk surface through
adj ustment of the pressure -on the disk _

"o

spindle o

invention;

a magnetic disk unit according to the

is-a top view of a

n Figure ¢;

-15 -

rhin film in the structure

Figure 6 is a top view of a magnetic disk unit;

Figure 7 is a

of a magnetic head and a magnetic head carrier

used

in the invention;

top schematic diagram showing the bottom

that are

and

Figure 8 is a sectional view showing a boundary between

a magnetic head carrier and a magnetic disk.

[Description of symbols]

10 .... Magnetic disk

12 ... Spindle motor

14 Material impregnated with lubricant
16 .... Clamp cing

18 .. .. Screw mechanism

20, 22 Thin film

24 .. .. . Through-hole
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‘:18;'surface by the clanb assenbly against the thinfilm (4) A magnetic -

“disk unit according to claim1, conprising: a thin filmhaving notches on .

- -sthe outer circunference; and .

- 16 -
26 ..., Convex_. sart -
30, 32 ... Thin film
34 .. .. Magnetic head carrier
36 ... . Suspension
140, 42, 44 .... Sliding leg
46.... Magneﬁic_head
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. tonveéx parts being forned ih accordance with the notches;
thin f|In1|s flxe
. ..not ches of

accor di ng t

- convex parts *Dek

4.

(1)

(2)

(3)

N

whereinin the

by the.clanp assenbly through mat i ng of - the

h the convex parts. (5) A magaetic disk unit
gﬁ S|ng athin f|In1conpr|S|ng hﬁﬁﬂﬂ&EM@h?ﬁhEET

accordance with
1

7 - | || pate:2.9 AUG 1995

Clalms

A magnetic disk unit comprising a 1ﬁbricant supply
to reduce friction between a magneéic disk and a
magnetic head with the lubricant between the disk
and head, a magnetic disk unit comprising:

a clamp assembly to fix the magnetic disk to a
spindie motor;

a material impregnated with lubricant being

disposed between. the clamp assembly and magnetic
disk;

a thin film permeable by lubricant between the
material impregnated with lubricant and the disk;
and ' ‘

an assembly to hold and fix the material
impregnated with lubricant and the thin film
between the clamp assembly the disk;

wherein lubricant in the material impregnated with
lubricant is supplied little by little on a disk
surface through the thin £ilm.

A magnetic disk unit according to claim 1, a
structure in the spindle wmotor of the clamp
assembly being unified with the spindle motor, and
a holding structure of the material impregnated
with lubricant being unified with the spindle
motor.

A magnetic disk unit according to claim 1,
comprising an adjustment mechanism to adjust
pressure to the disk by the clamp assembly to
adjust the 1lubricant supply to a disk surface
through adjustment of the pressure on the disk



e

it hrough- hol es on natlng positions of the clanp assenbly with the

.t hr.ough- hol es®

19 - wherein the thin filmis f+xed_gn—phe—mHﬂeﬁw{h

~the clanp assenbly t hrough mating of the through- holes of the thin film

“with the convex carts of

+

(4)

(3)

* c L M S *

e - 18 -

surface by the clamp assembly against the thin

£ilm.

A magnetic disk unit according to claim 1,

comprising:.

a thin film having notches. on the outer

circumierence; and

convex parts being formed in accordance with the
notches;

wherein in the thin film is fixed on the disk by
the clamp assembly through mating of the notches

of the thin film with the convex parts.

A magnetic disk unit according to claim 1,

comprising:
a thin film comprising through-holes;
convex parts being formed in accordance with

through-holes on mating §ositions of the clamp

assembly with the through-holes;
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_the clanp. (6) A nmagnetic disk unit acéording to claimI, Tonpristng—a

.‘magnetic head in the magnetic disk unit, sliding legs n e_magnetic : :

_head, sliding |legs contacting the magnetic disk surfaci@imll@u]w ﬂHlE he =~ "

"“'magnetic di sk -surface, and being on a ski- |iquid-cont o S
carrier, perform ng recording and pl ayback through the sliding |egs .

_19_

‘wherein the thin film is fixed on the disk with
the clamp assembly through mating of the through-

holes of the thin film with the convex parts of

4 h

the clamp. o

(8) A magnetic disk unit according to claim 1,

- comprising:

a magnetic head in the magnetic disk uni;,-sliding
legs near ths magnetic head, sliding legs
contacting the magnetic disk surface and sliding
on the magnetic disk surface, and being on a ski-
liquid-contact magnetic head carrier, performing
recording and playback through the slidihg legs

sliding on the disk surface.

(7) A magnetic disk unit according to claim 1,
comprising a film made of porous plastic or a

porous sintered metal.

(8) A magnetic disk unit according to claim 1,
comprising a material impregnated with lubricant

made of porous plastic or a porous sintered metal.
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'sli*di ng on the disk surface. (7) A magnetic disk unit according to claiml1,

conprising a filmmade of porous plastic or a porous sintered netal. (8) A -
" 'magnetic disk unit according to claim1, conprising a material inpregnated
with lubricant nmade of porous plastic or a porous sintered netal. :
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MAGNETIC DISK UNIT

Abstract

To provide a lubricant supply being capable of'supplying :
adequate lubricant over a long period in a magnetic disk

- unit comprising a lubricant supply to reduce friction
between a magnetic disk and magnetié head.

A unit of the invention can supply lubricant uniformly
to a magnetic disk, and easily controls supply volume.
This comprises a material impregnated with lubricant
having sufficient lubricant to suppi? over a long
period, a thin film to supply predetermined lubricant to
a disk surface, the film permeable by lubricant from the
material impregnated with 1lubricant, and a clamp
agssembly to fix the material impregnated with lubricant
and the thin film to the disk.

The thin film is fixed on the disk and compressed by a
compression part formed at the edge of the clamp
assembly. The degree of compression controls lubricant
supply to the disk.

Figure 1
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