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ed more rapidly. Thus, for these reasons a reduction in flying height
greatly increases the likelihood of ear- TECHNICAL FIELD OF THE INVENTION
ly disk drive failure. The reason for reducing head fly- ing height is to
obtain an increase In the magnetic The present invention Is directed to
magnetic   5   storage density. An additional problem encountered data
storage devices and more particularly to a mag-  here is to also reduce the
wear rate to the head gap. netic data storage device within a substantially
sealed  For these reasons, and because of their relationship enclosure that
has the transducer separated from the  to disk drive reliability, the
current technology is lim- media by a thin film of recirculated, low
viscosity liq-  ited by the achievable lowest flying height as a barrier
uid lubricant.                                10  to further Increases In
data storage density. A proposed technique for providing a continuous
BACKGROUND OF THE INVENTION                        lubricant supply for a
magnetic media surface is shown in US Patents 2,969,435 and 3,005,675. In
State of the art magnetic disk drives presently,  both patents a supply of
lubricant is sprayed onto the and for some time have used a transducer
carrying   15  disk or drum surface ahead of the area of contact be-
sliderwhich flies over the media surface and is sepa-  tween transducer
head and media surface. This rated therefrom by afilm of air. As recording
densities  mode of placing a layer of lubricant on the media sur- become
greater, the head is required to fly lower and  face would not be
compatible with the system of the the magnetic layer of the media becomes
thinner.   present invention wherein a transducer is made toad- When the
spacing between head and media is re-  20  join the media during relative
motion therebetween duced from 0.635 or more microns (25 or more micro-
with a separation of but 0.025 [err]m or 0.05 [err]m (1 or 2 inches)
tofewerthan 0.254 microns (ten microinches)  microinches). A later patent,
US 4,633,351 attempts and the media magnetic layer thickness is reduced  to
overcome some of the problems associated with from as much as 1.27 microns
(50 microinches) to   the earlier patented techniques by spraying water or
fewer than 0.127 microns (5 microinches), the physi-  25  a volatile liquid
solventahead of the transducerto cre- cal contact that occasionally occurs
between head  ate a thin liquid film between the head and the record- and
media is of major concern.                     ing mediasurface. In this
later patentthe liquid is sup- To provide an acceptable rigid disk drive
lifetime,  plied to a rotating drum surfacevia an applicatorcom- the
current technology employs a thin layer of a fluo-  prising sponge and
squeegee which is connected to rocarbon lubricant applied to the magnetic
medium   30  a water reservoir by a water supply line. Water flows during
manufacture of the disk. This lubricant film is  down the supply line under
the influence of gravity critically needed by the head/disk Interface (HDI)
to  and trickles onto the surface when the sponge be- minimize wear to
these components and significantly  comes saturated. extend the lifetime of
the disk drive to an acceptable  An alternative method for maintaining
lubricant level. A problem with this technology arises from de-  35  on the
surface of a disk is described in EP 127 444. pletion of the lubricant film
with use. The loss of lubri-  In this document, a lubricant evaporation
source isar- cant can be attributed to hydrodynamic ejection from  ranged
in an airtight enclosure of the storage device the HDI due to air shear
phenomena, thermal voatil-  to fill the enclosure with lubricant vapour
thus sup- ization, thermal decomposition followed by bonding  pressing the
evaporation and consumption of coated to the medium and lubricant spinoff.
40  lubricant layers on the disks. These, and other wear processes at the
HDI In- crease as the lubricant is lost and ultimately result in
DISCLOSURE OF THE INVENTION failure. The total wear to the HDI can be
categorized Into twodistinctmodes; first, a rapid wearrate thatoc-  The
present invention provides a magnetic mem- curs during start/stop
operations and second, a slow-  45  ory device comprising: er wear rate due
to repeated high speed contacts at  a rotatable rigid disk having a
magnetic data surface; the HDI during normal file operations (disk at or
near  a magnetic transducer, and means for maintaining a maximum  speed).
Wear associated  with the         film of liquid lubricant on the disk data
surface by re- start/stop process is only slightly dependent on head
circulation of the lubricant over the surface, charac- fly height, whereas
for the latter case, a lowering of  50  terised in that said means
comprises wick means pro- the fly height will dramatically Increase the
wear rate  viding a capillary path for transporting liquid lubricant
atdiskdrive operating speed (flyability). The increase  from a reservoir of
lubricant in the device to the disk for this latter case has been
attributed to an increase  data surface, the transducer being supported
adja- in the collision frequency with disk asperities and de-  cent the
disk data surface by the lubricant film during bris (both foreign and from
generated wear products).  55  rotation of the disk. In this case, the
presence of a lubricant film plays a  While the liquid lubricant may be
similar in formu- critical role in protecting the HDI, but with the reduc-
lation to the permanently applied lubricants em- tion in head fly height
the lubricant film is also deplet-  ployed in conventional systems, it is
preferred thatthe 2 



3                   EP0367510B1                     4 liquid lubricant is a
low viscosity lubricant maintained  13 which has a flange 14 that
compresses a gasket at a substantially uniform thickness not exceeding 5
15 against the upper planar surface of the base 12 microns.
casting to effect a seal. The rigid disk media 17 are In a preferred system
the wick itself acts as a fil-  carried by the hub 18 that is mounted to
rotate in uni- terto remove particulate matter before it is deposited   5
son with the rotorofa spindle motor positioned within on the recording
surface.                          an upwardly extending depression 20 in
base 12. The Although the transducer head suspensions used   motor shaft
extends through a bearing tower to con- in the present Invention can be the
same as used in  nect to the hub 18. the air bearing type systems,
employed, typically, in  The liquid lubricant used in the system of the the
IBM 3340 or 3380 disk drives, the slider or trans-  10  present invention
is required to be thermally stable, ducerhead structure must be modified
toadaptto the  have a correctviscosity which is very low and be non- use of
a liquid film rather than an air film. Instead of  reactive. A simple,
straight chain hydrocarbon with the multiple rails that presentair bearing
surfaces, the  the desired low viscosity and a simple molecule that
modified slider can use a single rail with a very nar-  will not degrade is
recommended. In operation, hex- row bearing surface oran even more
effective design   15  adecane has been used. Lubricants commonly used that
presents three minute triangularfeet. In the latter  on disk surfaces, but
having much reduced viscosity design one foot adjoins the leading edge and
two are  are satisfactory. However, with the greaterquantity of at the
trailing edge and terminate rearwardly at the  lubricant used In the
present technique as compared thin film transducers. Thus a much smaller
bearing  with the quantity required for the normal single appli- surface is
used with the more viscous bearing fluid.   20  cation to the disk surface,
the cost of the material be- The invention will now be described, byway of
ex-  comes a factor in lubricant selection. ample only, with reference to
the accompanying     Awick structure 22 is formed of porous material, such
drawings.                                          as plastic, ceramic or
paper. The wick structure that carries liquid lubricantfrom the
reservoiratthe lowest BRIEF DESCRIPTION OF THE DRAWINGS             25
point in the head diskenclosure to the disk atthe inner diameter of the
disk storage surface by capillary ac- Fig. 1 Is a schematic plan view with
the cover re-  tIon. The liquid Is gradually spun by the centrifugal moved
showing a disk drive incorporating the present  force of the spinning disk
to the periphery from which invention.
it leaves as minute droplets to return by gravity to the Fig. 2 is a
vertical section of the disk drive of Fig.  30  reservoir. 1.
The wick structure 22 must possess porosity to per- Fig. 3 is a side
elevation of a transducer head  mit liquid lubricant to travel by capillary
action from structure used in the practice of the present inven-  the
reservoir 23 formed in base 12 to the media sur- tion.
face in minute quantities to replenish and maintain a Fig. 4 Is a bottom
view of the head shown in Fig.  35  film of lubricant on the media
surfaces. The material 3. Fig. 5 shows the structure of one of the feet
that  of the wick22, in addition to providing a capillary path, present the
bearing surface upon which the slider is  must also not shed particles and
thereby become a supported.                                         source
of particulate material within the enclosure. Fig. 6 is a schematic view of
an alternative em-  The film thickness should preferably be one micron
bodiment ofa disk drive lubricant recirculating system   40  and should not
exceed 5 microns, since as the film using a pumping action integral with
the hub-disk as-  thickness Increases, the power required to drive the
sembly.                                            heads through the
lubricant film increases. As the lu- Fig. 7 is a schematic view of a
further alternative  bricant is spun off the disk and replaced, the wick 22
embodiment of a lubricant recirculating system using  also functions as a
lubricant filter to prevent the re- a distillation technique.
45  circulation of particles captured In the liquid lubricant back to the
media surfaces. DETAILED DESCRIPTION OF THE INVENTION                 To
minimize wear between the wick and the loca- tion of contact at the ID of
the disk, the wick should Figs. I and 2 respectively show a schematic plan
generate lift and fly' like the slider. The loading pres- viewof a drive
with the coverremoved and asectional  50  sure of the wick on the disk can
be much lighter than elevation. Illustrated is a typical rigid disk drive
with  for the slider, because the sliding height can be much a linear voice
coil motor (VCM) driven actuator 10.  higher and less tightly controlled.
The actuator 10 drives a head-arm assembly which      Recirculation need
not be accomplished using a may include typical head suspension devices 11
such  wick structure. Two alternative methods are illustrat- as the common
Winchester or Whitney suspension   55  ed in Figs. 6 and 7. Lubricant can
be transported with designs. The head assembly is contained within an  no
contacting parts using the left handed spiral pas- 



enclosure including a cast base member 12 which    sage of the embodiment
of Fig. 6 or the distillation also serves as a liquid lubricant reservoir
and a cover      technique of Fig.7. 3    5                   EP 0 367
510B1                  6 Figs. 6 and 7 show a base casting 50 that defines
and disk assemblies, are of conventional design, the a liquid reservoir and
Is enclosed by a base cover 51.  head structure is a total departure from
the normal Disks 53 are mounted for rotation on a hub 55 and  slider
designs used with the more common transduc- separated by a spacer 56. The
disks 53 are compres-  ers that are separated from the media surface by a
sively retained between a hub flange surface 57 and   5   film of air. a
confining surface 59 on the damping member 60.      Initially a three rail
head was used with the rails An actuator 62 mounts the transducer heads 63
for  reduced In width to reduce the fluid bearing surface movement between
concentric tracks on the disk sur-  to meet the needs of a system using a
liquid film rath- faces. Lubricant Is supplied to the annular space 65  er
than a film of air to support a slider above the re- between the hub 55 and
the assembly of disks 53 and   io  cording surface. This emulated the air
bearing sliders spacer 56. Radial scratches or recesses in the hub  which
have been the most successful In current prao- surface 57, clamp surface 59
and the upper and lower  tice while using a reduced bearing area in
response spacer surfaces 66 provide a passage for the lubri-  to the
recognised greater supporting capability of a cant from the annular space
65 to the disk surfaces,  liquid film. with the size of such passages
affording the limitation   15  A further development resulted in the slider
25 on the rate of fluid distribution to the respective disk  shown in Fig.
3 which is of normal length, about 4 mil- surfaces.
limetres and has a mounting grove 28 to permit at- In Fig. 6, a thin plate
member 70 isolates the fluid  tachment to the gimbal spring structure of a
standard in the reservoir volume from the windage effect of the  Winchester
suspension; however, the bearing surfac- confronting rotating disk surfaces
and permits the lu-  20  es are wholly different As more clearly seen in
the bricant to flow radially inward toward hub 55 through  bottom view of
Fig. 4, instead of the rails or other air an annular filter 71. The hub has
a left handed spiral  bearing surfaces oreven very narrow rails with great-
recess 72 formed In the Inner surface that draws lu-  ly reduced air
bearing surface areas, the bearing sur- bricant upward as the hub assembly
rotates for deliv-  faces are more optimally provided by the three very ery
through the radial passages 74 to the annular  25  small feet 28,29. space
65.                                             The modified slider
structure is shown in Figs. 3 The method of recirculation by distillation
(Fig. 7)  through 5. The slider as illustrated has substantially is most
effective in the case of a hermetically sealed  the same overall dimensions
as the air bearing sliders file with the lubricant under its own vapour
pressure  used in current product lines, a length of 4.025 milli- (no air
present). The lubricant evaporates from the   30   metres, a width of 3.207
millimetres and a height of warmer parts of the file and condenses on the
rela-  less than one millimetre. The feet 28, 29; however, tively cool
cover 51. The cover is contoured with a  are short, narrow and present very
minute fluid bear- conical depression 80 such that the condensate will  Ing
surfaces 30. The feet can be 0.145 mm (0.0057 drain to a point directly
above the spinning hub as-  inches) in length with a triangular form. The
surface sembly and drip into a hub clamp memberopening 81.  35  includes a
10 degree included angle at the leading The passage through the clamp
memberopening has    end and is only 0.025 mm (0.001 inch) wide at the a
conical side wall surface 82 that increases In diam-  trailing edge. Each
foot extends downwardly from the eter in the downward direction so that
centrifugal  lowersurface of theslider body a distance of 25 to 50 force
will not fling the liquid out of the passageway.  microns with the foot
side walls 31 that extend to join In operation, the distillation should
proceed slightly  40  the lower slider surface curved to blend into the
slider faster than the lubricant flow rate required for the  body. This
provides greaterstrength for the physically disks so that the intermediate
reservoir at the top of  small foot. Because the bearing surface is so
small, the hub will remain full. Excess lubricant overflows  the slider
body could be made much smaller than that from the top of the hub and is
flung harmlessly to the  shown which was based on dimensions used for air
file walls.                                   45  bearing type sliders. In
the device of Fig. 7, the heat generated by an  In addition totworail and
three rail sliderswith re- electronic circuit card (not shown) below the
head-  duced area rail bearing surfaces, that are suggested disk enclosure
and the heat generated by the motor  by the prior art air bearing sliders
and the three trian- will be sufficient to drive this distillation process.
The  gularfoot configuration that is shown and described, top cover 51 is
the coolest area of the drive enclosure  50  numerous other bearing surface
configuration are op- and localised cooling is provided at the contoured,
erable. The number of triangular feet may be varied conical surface 80
overlying the hub by the provision  and the positioning of the feet can be
changed. Also, of cooling fins 83 at the outersurface. In this mode of
other bearing surface shapes can be used such as 



lubricant recirculatlon a filteris not required since par-  rectangular
feet. ticulate material is retained In the reservoir and Is not  55  As
seen In Fig. 5, one side 33 extends parallel to recirculated with the
lubricant vapour.            the axis of the slider and the other side 34
is at for Although many of the drive system assemblies,   example, an angle
of 10[err]. The side of the foot parallel such as the actuator 10,
transducer suspensions 11  to the slider axis Is disposed toward the disk
inner di- 4    7                   EP 0 367 510 B1                 8 ameter
and the inclined surface is positioned facing  4. A device as claimed In
any preceding claim, the outer diameter. This angled relationship of the
tri-  wherein the wick structure is formed of plastic, angular sides of the
feet 28, 29 extending from the    ceramic or paper. foot leading portion
enable the lubricant film and any minute debris that might be included
therein to be de-   5   5. A device as claimed in any preceding claim
flected toward the disk outer diameter and ultimately,  wherein the wick
means is positioned to deposit off the disk. The transducer ortransducers
carried by  lubricant towards the Inner diameter of disk and the slider 25
are of the thin film type mounted on the  the lubricant reservoir is
positioned within the de- rear surface 36 and presenting the transducing
gap     vice to collect lubricant ejected  by centrifugal at the edge 35 of
the foot 28.                 10      force from the disk. Ferrite core
heads have also been made and the magnetic performance demonstrated. With
such       6. A device as claimed in claim 5 further comprising heads, the
glassed gap is Incorporated into one (or    a plurality of lubricant
reservoirs to enable the de- more) of the feet at the point where the foot
width is  vice to operate in a plurality of attitudes. equal to the desired
magnetic track width.     15 The depth of the lubricant film does not
exceed 5  7. A device as claimed In any preceding claim, microns and
preferably has a thickness of about 1 mi-  wherein a portion of the wick
means Is disposed cron. The feet 28, 29 which are 25 to 50 microns in
adjacent the disk data surface to deliver lubricant height, hold the body
of the slider above the lubricant  thereto, said portion Including an air
bearing sur- as the bearing surfaces are supported only 0.025 to  20  face
which fies above the disk data surface dur- 0.05 [err]m (1 to 2
microinches) above the media sur-     ing rotation thereof. face. The
slider has been operated using a 3.5 gram load which causes a pressure at
the bearing surface  8. A device as claimed in any preceding claim, of less
than 6894 kPa (1000 pounds persquare inch).    wherein the magnetic
transducer comprises a In practice, the pressure is about 5515 kPa (800
25  slider (21) with a lower surface adapted to con- pounds per square
inch) across the fluid film at the   front the rotating data surface from
which extend bearing surface. If a higher gram load is desired, the
forward and rearward depending feet (28,29) ter- area of the bearing
surfaces can be Increased by de-   minating in bearing surfaces, the
transducing signing the linear dimensions to be longer, and main-  gap
being positioned at the rearward surface (30) taining the same angles.
30      of the slider and a rearward foot (28). 9. A device as claimed In
claim 8 wherein the slider Claims
has a triangular front foot (29) and a spaced pair of triangular rear feet
(29). 1. A magnetic memory device comprising:        35 a rotatable rigid
disk (17) having a magnetic data  10. A device as claimed in claim 9
wherein the bear- surface;                                            Ing
surfaces of the feet are each bounded by a a magnetic transducer (11); and
first edge (33) in the direction of the disk Inner di- means for
maintaining a film of liquid lubricant on  ameter parallel to the axis of
the slider and a sec- the disk data surface by recirculation of the lubri-
40  ond edge (34) toward the disk outer diameter that cant over the
surface, characterised in that said   diverges from the first edge. means
comprises wick means (22) providing a capillary path for transporting
liquid lubricant from a reservoir (12) of lubricant in the device to
Patentanspriche the disk data surface, the transducer being sup-  45 ported
adjacent the disk data surface by the lu-  1. Magnetspeichereinrichtung,
umfassend: bricant film during rotation of the disk.          eine drehbare
feste Platte (17), die sine magne- tische DatenflAche aufweist, 2. A device
as claimed in claim 1 wherein the wick     einen magnetischen Signalgeber
(11) und means acts to filter the liquid lubricant between   50  Mittel zum
Aufrechterhalten eines flOssigen the lubricant reservoir and the disk data
surface.  Schmiermittelfilmes auf der DatenflAche der 



Platte durch UmwAlzen des Schmiermittels fiber 3. A device as claimed in
claim I or claim 2, wherein  die Flache, dadurch gekennzeichnet, daB das
the liquid lubricant is a low viscosity lubricant   Mittel Dochtmittel (22)
enthAlt, die fOr einen Ka- which is maintained on the disk data surface at
a   55  pillarweg zum Transport des flfssigen Schmier- substantially
uniform thickness of between 1 mi-    mittels von einem
Schmiermittelreservoir (12) in cron and 5 microns.
dern Gernt zu der DatenflAche der Platte sorgen, wobel der Signalgeber in
unmittelbarer Nachbar- 5    7                   EP 0 367 510 B1 ameter and
the inclined surface Is positioned facing  4. A device as claimed in any
preceding claim, the outer diameter. This angled relationship of the tri-
wherein the wick structure is formed of plastic, angular sides of the feet
28, 29 extending from the     ceramic or paper. foot leading portion enable
the lubricant film and any minute debris that might be Included therein to
be de-   5   S. A device as claimed in any preceding claim flected toward
the disk outer diameter and ultimately,  wherein the wick means Is
positioned to deposit off the disk. The transducer or transducers carried
by  lubricant towards the inner diameter of disk and the slider 25 are of
the thin film type mounted on the  the lubricant reservoir is positioned
within the de- rear surface 36 and presenting the transducing gap      vice
to collect lubricant ejected by centrifugal at the edge 35 of the foot 28.
10      force from the disk. Ferrite core heads have also been made and the
magnetic performance demonstrated. With such        6. Adevice as claimed
in claim 5 further comprising heads, the glassed gap is Incorporated into
one (or     a plurality of lubricantreservoirs to enable the de- more) of
the feet at the point where the foot width is  vice to operate in a
plurality of attitudes. equal to the desired magnetic track width.     15
The depth of the lubricant film does not exceed 5  7. A device as claimed
in any preceding claim, microns and preferably has a thickness of about 1
ml-   wherein a portion of the wick means is disposed cron. The feet 28, 29
which are 25 to 50 microns In     adjacent the disk data surface to
deliverlubricant height, hold the body of the slider above the lubricant
thereto, said portion Including an air bearing sur- as the bearing surfaces
are supported only 0.025 to  20  face which flies above the disk data
surface dur- 0.05 pm (1 to 2 microinches) above the media sur-      Ing
rotation thereof. face. The slider has been operated using a 3.5 gram load
which causes a pressure at the bearing surface  8. A device as claimed In
any preceding claim, of less than 8894 kPa (1000 pounds per square Inch).
wherein the magnetic transducer comprises a In practice, the pressure is
about 5515 kPa (800   25   slider (21) with a lower surface adapted to con-
pounds per square inch) across the fluid film at the    front the rotating
data surface from which extend bearing surface. If a higher gram load is
desired, the  forward and rearward depending feet (28,29) ter- area of the
bearingsurfaces can be increased by de-     minating in bearing surfaces,
the transducing signing the linear dimensions to be longer, and main-   gap
being positioned at the rearward surface (30) taining the same angles.
30       of the slider and a rearward foot (28). 9. A device as claimed in
claim 8 wherein the slider Claims
has a triangular front foot (29) and a spaced pair of triangular rear feet
(29). 1. A magnetic memory device comprising:        35 a rotatable rigid
disk (17) having a magnetic data  10. A device as claimed in claim 9
wherein the bear- surface;                                            Ing
surfaces of the feet are each bounded by a a magnetic transducer (11); and
first edge (33) in the direction of the disk inner di- means for
maintaining a film of liquid lubricant on  ameter parallel to the axis of
the slider and a sec- the disk data surface by recirculation of the lubri-
40  ond edge (34) toward the disk outer diameter that cant over the
surface, characterised in that said   diverges from the first edge. means
comprises wick means (22) providing a capillary path for transporting
liquid lubricant from a reservoir (12) of lubricant In the device to
Patentanspriche the disk data surface, the transducer being sup-  45 ported
adjacent the disk data surface by the lu-  1. Magnetspeichereinrichtung,
umfassend: bricant film during rotation of the disk.           eine
drehbare feaste Platte (17), die elne magne- tische Datenflache aufweist,
2. A device as claimed in claim 1 wherein the wick      einen magnetischen
Signalgeber (11) und 



means acts to filter the liquid lubricant between   so  Mittel zum
Aufrechterhalten eines flassigen the lubricant reservoir and the disk data
surface.  Schmiermittelfilmes auf der Datenfliche der Platte durch Umwllzen
des Schmlermittels (Iber 3. A device as claimed In claim 1 or claim 2,
wherein   die Flache, dadurch gekennzeichnet, daB das the liquid lubricant
is a low viscosity lubricant   Mittel Dochtmittel (22) enthAlt, die fOr
elnen Ka- which Is maintained on the disk data surface at a   55  pillarweg
zum Transport des fltlssigen Schmier- substantially uniform thickness of
between 1 mi-    mittels von einem Schmiermittelreservoir (12) in cron and
5 microns.                                 dem Gernt zu der DatenflAche der
Platte sorgen, wobel der Signalgeber in unmittelbarer Nachbar- 5    9
EP 0 367 510 B1                10     I IIIII1j 11111    I !  ! schaft zur
Datenflache der Platte durch den    10. Gerat nach Anspruch 9, be! dam jede
Lagerfila- Schmiermittelfilm wahrend der Drehung der Plat-   ch. der FOBe
begrenzt istdurch sine erste Kanto te gelagert ist.
(33) in der Richtung des Inneren Durchmessers der Platte parallel zu der
Achse des Gleitschuhs 2. Gerat nach Anspruch 1, bel dem das Dochtmittol   5
und elner zweitn Kante (34) in Richtung auf den dazu dient das flOssige
Schmlermittel zwlschen    au~eren Durchmesser, die von der ersten Kanto dam
Schmibrmittelreservolrund der Datenfiacho     abwelcht. der Platte zu
filtern. 3. Gerfit nach Anspruch I oderAnspruch 2, bel dem   lo
Revendlcatlons das flasige Schmiermittol eln Schmiermbttol mit niedriger
VIskositat ist, das auf der Datenflache  1. Dispositif a m6moire magnhtique
comprenant: der Platte bel einer im Wesentlichen gleichmMi-         un
disque rigide rotatif (1 7) ayant une sur- gen Dicke zwischen 1 Mikrometer
und 5 Mikro-      face de donn6es magnetique; meter aufrecht erhalton wird.
15            un transducteur magn6tlque (11); et des moyens pour maintenir
un film de ma- 4. Gerat nach irgendeinem vorhergehenden An-          tibre
lubriflanto liquidesur la surface de donnoes spruch, bei dem die
Dochtstruktur aus Kunst-      du dibque par recirculation de la matiere
lubri- stoff, Keramik oder Papier gobildet lat.          fiante sur la
surface, caracterise en ce quo lea- 20      dits moyens comportnt des
moyens formant 5. Gerat nach irgendeinem vorhergehenden An-          meche
(22) fournissant un trajot capillaire pour spruch, bei dem das Dochmittel
angeordnet Ist,    transporter la matiere lubrifiante liquids depuis le um
das Schmiermittel zum inneren Durchmesser      reservolr (12) de matiere
lubrifiante dans le dis- der Platte hin abzuscheiden und das Schmiermit-
positif vers Ia surface de donn6es du disque, le telreservoir innerhalb des
Geraits angeordnet  25  transducteur tmant supporte dans une position Ist,
um SchmiermNbttl, des durch die Zentrifugal-  adjacente a la surface de
donnees du disque par kraft von der Platte weggeschleudert wird, zu     le
film de matibre lubrifiante au cours de la rota- sammeln.
tion du disque. 6. Gerat nach Anspruch 5, weiter enthaltend elne   30  2.
Dlsposatifselon la revendication 1 dans loquel les Anzahl von
Schmiermittelreservoirs, um es dem     moyens formant meche aglasent pour
filtrer la Gerat zu ermoglichen, In elner Anzahl von Flug-   matlere
lubrifiante liquide entre Is r6servoir de h8hoen zu arbeiten.
matibre lubriflante et la surface de donn6es du dbque. 7. Gerit nach
irgendeinem vorhergehenden An-  35 spruch, bei dem eln Teil des
Dochtmittels In un-  3. Dispositif selon la revendication I ou la revendl-
mittolbarer Nachbarschaft zur Datenflache der     cation 2, dans lequel la
matibre lubrifiante liquide Platte angeordnet ist um Schmlbrmittbl dahin zu
est une matlere lubrifiante de faible viscosMt6 qui liefern, wobei der Teil
sine luftgelagerto Flache  eat maintenue aur la surface de donnees du dis-
einschlioet, die Ober der Datbnfiache der Platte  40  quo sur une epaisseur
sensiblement uniforms bei deren Drehung fliegt.
comprise entre 1 micron et 5 microns. 8. Gerat nach irgendeinem
vorhergehenden An-      4. Dispositif selon l une quelconque des revendica-
spruch, bel dem der magnotische Signalgeberel-    tions prdc~dentes, dane
loquel la structure de la non Gleitschuh (21) umfalt miteineruntnren Fla-
45  meche est form6e de matiere plastique, de cera- che, die angepaft ist
um der sich drehenden Da-   mique ou de papier. tenflache
gegenlberzuliegen, von der sich nach vorne und nach hinten herabhangende
FOBe (28,  5. Dispositif selon lune quelconque des revendica- 29)
erstrecken, die in Lagerflachen enden, wobel  tions precedentes dans lequol
les moyens for- 



der signalgebende Spalt an der hinteren Flache  5o  mant meche sont
disposes pour deposer la ma- (30) des Gleitschuhs und elnem hinteren Fui6
tiere lubrifiante vers le diamltre Intrne du dis- (28) angeordnet 1st
quo et le r6servoir de matibre lubriflante est dis- pos6 dane Is dispositif
pour collector la matiere 9. Gerit nach Anspruch 8, bet dem der Gleitschuh
lubrifiante ejectee par la force centrifuge en pro- elnen drelockigen
VorderfuB (29) und emn im Ab-  65  venance du disque. stand davon
angeordnebts Paar dreleckiger Hin- terfOe (29) aufweist.
6. Dlsposetifselon la revendlcation 5 comprenant en outre une pluralite de
reservoirs de matire lubri- 6    11                  EP 0 367 510 B1
12       | fi ||||||  |||| | 11||111| B| I| * C   L   M   S   * fiantb pour
permettre au dbspositif de fonctionner selon une pluralite d'orientations.
7. Dispositif solon l'une quolconque des reVendica- tions prdcodentes, dana
lequel une partlb des   5 moyens formant meche est disposie dane une
position adjacent a la surface de donn6es du disque pour lul envoyer de la
matiere lubrifiantb, ladite partie comportant une surface A coussin d'air
qui passe au-dessus de la surface de don-  io neas du disque au cours de sa
rotation. 8. Dispositif solon l'une qulconque des revendica- tions
prhchdentes, dana loqud le transducteur magn6tique comporte un organs de
glissement  15 (1) avec une surface inferieure apte a etre dispo- see face
A la surface de donnees en rotation a partir de laquolle s'etndent des
pieds diriges vers I'avant et vers I'arribre (28, 29) so tbrminant dana les
surfaces porteuses, I'entrefor de trans-  20 duction etant dispose au
niveau de la surface arriero (30) de l'organe de glissement otd'un pied
(28) dirige vers l'arriere. 9. Diapositif salon la revendication 8 dana
lequel  25 l'organe de glissoment a un pied frontal triangu- lairo (29) et
une pairo espacee de plods arrier triangulaires (29). 10. Dispositif selon
la revendication 9 dans lequel les   3o surfaces porteuses des pieds sont
reliees chacu- na par un premier bord (33) dans la direction du diametre
Interne du disque paralblea a l'axe de l'organe de glissement at un second
bord (34) vers le diametre extorne du dbsque qul s'eloigne   35 du premier
bord. 45 50 55 7    


