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ples "as small as 100 angstroms" and 70 ang- stroms are described in the
referenced patent. This invention relates to the field of magnetic     As
will be apparent, the teachings of the data recording, and more
specifically to a method   present invention utilize Langmuir kinetics to
main- and apparatus for lubricating a magnetic disk con-   6   tain a thin
mono-molecular organic lubricant layer tinuously in a disk file.
or film on magnetic recording media in the form of disks. These disks
include a recording surface hav- Background of the Invention
ing an affinity for organic molecules. The present invention requires that
the con- In the art of rigid disk files it is known that one   10
struction and arrangement of patent 4,626,941 be or more disks are
supported for rotation on a       avoided. More specifically, the present
invention motor-driven spindle. These disks cooperate with a  teaches that
in order to maintain a mono-molecular movable read/write magnetic head
assembly. The     lubricant film on the disks, bulk transfer of lubricant
heads of this assembly fly close to the disks'     to the disks, as by
distillative or sublimative trans- recording  surface, usually no more than
15   15  fer of lubricant molecules, must be prevented. microinches above
the disk surface. It is preferred    As will be appreciated by those of
skill in the that the disk file includes a sealed, or a substan-  art, the
thickness of the lubricant film in the re- tially sealed external housing
or container. United  ferenced patent is in the range of at least 70 to 100
States Patent 4,556,969 is an example of a disk file  angstroms, which
provides a layer on top of the having a sealed container.
20  recording layer that is an appreciable percentage It is known that high
speed rotation of the     of the surface roughness of thin-film  magnetic
above mentioned motor-driven spindle creates a     disks. The present
invention establishes a lubricant low pressure zone within the disk file
enclosure.  film in the range of only 3 to 15 angstroms. This When the
enclosure is not sealed, this low pres-    much thinner lubricant layer is
a smaller percent- sure zone can be used to induce the flow of filtered
25  age of the disk's surface roughness. As is well air into, through, and
out of the enclosure. United  known, excessive lubricant (or any organic
ma- States Patent 4,471,395 is exemplary and is incor-  terial) can
dramatically Increase the coefficient of porated herein by reference.
friction between the heads and magnetic disks, It is known that the disk
recording surface     which if too severe will cause the file to become
should preferable include a film of lubricant. In the   30  stuck. art of
magnetic media lubrication, it is known that    In the art of thin film
magnetic recording disks, saturated fatty acids, such as palmitic acid and
it Is known that a sputtered carbon film or overcoat stearic acid, are
preferred lubricants. United States  layer, on the disk's recording
surface, improves the Patents 4,526,833 and 4,539,266 are examples.
mechanical durability of the head-to-disk interface. United States Patent
4,628,941 describes a   35  It is also known that this interface is
preferably sealed disk file wherein the disks' recording sur-  lubricated.
United States patent 4,529,651 is an faces are lubricated. The teaching of
this patent   example of a means for forming a protective coat- deals with
suppressing evaporation of the lubricant.  ing on a magnetic recording
layer by means of a This patent locates a lubricant source and a num-
sputtering technique. ber of lubricated disks inside an air-tight
enclosure.  40  It is known that the vapor pressure of a ma- The lubricant
source is exposed to the flow of hot  terial, such as a lubricant, Is a
function of the air that is produced by rotation of the disks. As a
material's molecular structure and of the material's result, the enclosure
is filled with lubricant vapors.  temperature. Generally, solids have a
lower vapor This environment of vapor-rich air suppresses       pressure
than do liquids. The vapor pressure of evaporation of lubricant from the
surface of the   45  solids varies greatly, depending upon the material.
disks.                                                 The vapor pressure
of palmitic acid and stearic The construction and arrangement of this pat-
acid, exemplary lubricants usable in the present ent suppresses evaporation
of the disks' lubricant  invention, are both considerably less than one at-
film by "filling up" the inside space of the air-tight  mosphere. More
specifically, the temperature at enclosure with lubricant vapor. The patent
specifi-  50   which the vapor pressure of palmitic acid is 1 mm cally
teaches that the temperature of the lubricant  of mercury is about [err]
centigrade, and the source should be "as high as possible" and that
temperature at which the vapor pressure of stearic the selected lubricant
should have the "highest     acid is 1 mm of mercury is about [err] centi-
evaporation rate". This produces a vapor-rich envi-  grade. ronment for the
disks. Because of this vapor-rich  55 environment, the lubricant film
thickness is inher- ently thick, as compared to the thin 3 to 15 ang- strom
film of the present invention. Specific exam- 2  



3                 EP 0 302 606 B1                     4 Disclosure of the
Invention                        tioned   bond  strength  is  relatively
weak (physisorption and not chemisorption). Therefore, To overcome the
disadvantages of excessive      this bond can be disrupted by thermal
energy deposition of lubricant found in the prior art, the  available  at
disk file operating  temperatures present invention utilizes a controlled
vapor pres-   5   (generally 40 to 55 degrees centigrade). sure environment
that communicates with magnetic       Reversibility of the Langmuir process
indicates media such as disks, to continuously maintain a     that the
disk's carbon layer would eventually lose mono-molecular organic lubricant
layer on the sur-  its entire adsorbed organic film if pre-lubricated face
of the disks. More specifically, the mono-     disks were placed in an
unsealed, large container molecular lubricant layer is in the range of
about 3   10  that was completely free of organic vapors (or if to 15
angstroms thick.                              placed in a clean file with
limited clean air flow). A critical feature of the present invention is
that  In accordance with the present invention, such the recording layer
must have a propensity to       disks are placed into an environment where
Lang- surface-adsorb organic molecules. In a preferred    muir kinetics are
used to maintain the vapor pres- embodiment, this propensity to adsorb
organic  15  sure of the organic lubricant such that a film of that
molecules is provided by a carbon overcoat layer,   lubricant will be
resident on the disk at the desired for example amorphous carbon. A typical
thickness  thickness. Thus, the  disk's  mono-molecular for this carbon
overcoat layer is in the range of   lubricating layer is maintained
indefinitely (i.e. so about 150 to 350 angstroms.
long as the lubricant source is not totally con- The present invention
makes use of the ability  20  sumed). of the lubricant to vaporize. The
airborne lubricant   While the present invention is applicable to molecules
deposit on the disk's overcoat layer, as  both a hermetically sealed disk
file enclosure and a needed, to provide a substantially continuous,
substantially sealed enclosure in which air flow mono-molecular layer of
lubricant on the disk's    induced through the enclosure is controlled, in
pre- recording surface.                             25  ferred embodiments
of the present invention, a Preferred organic lubricants for use in the
partially sealed disk enclosure is provided (i.e. a present invention are:
1) the aliphatic carboxylic  disk file that allows a minimal amount of
controlled acids, of which palmitic acid and stearic acid are  airflow
through the file). In these embodiments, a examples; 2) the aliphatic
alcohols, of which stearyl  major portion of a stream of filtered air is
induced alcohol or 1 -docosanol are examples; 3) the volatile  30  to
recirculate within the enclosure. perfluoropolyether compounds, which can
include        This air stream transports lubricant molecules having
certain specific functional end-groups are  to the disks, where Langmuir
kinetics operate to additional examples. Most of these materials gen-
cause the molecules to move between the air erally exist as a solid at room
temperature, but    stream and the disk (i.e. pick up lubricant mol- slowly
pass to a vapor due to their inherent vapor  35  ecules from the disk,
deposit molecules on the pressure (i.e. the pressure that is exerted when a
disk, or neither pickup nor deposit molecules) due substance is in
equilibrium with its own vapor). The  to the above mentioned factors that
are selected to liquids behave identically in this regard in that they
produce a mono-molecular lubrication film on the also exhibit a specific
and useful vapor pressure.  disk, and due to the affinity of the disk's
recording When constructing a disk file in accordance   40  surface for
molecules of organic material. with the present invention, the disks are
manufac-     In a first embodiment of the present invention, tured with a
mono-molecular lubricant layer in the  the lubricant source is in bulk
form, for example a range of about 3 to 15 angstroms thick. When the
pure crystalline or pure liquid form or mixtures disks contain a carbon
overcoat, adsorption of the  thereof, and the rate of vaporization from
this organic lubricant by this overcoat inherently results  45  source is
controlled by ensuring that the source is due to the high surface energy of
the carbon layer.  placed at a cool, or preferably the coolest location
This lubricant adsorption process, or more spe-  within the disk file. In
this first embodiment of the cifically the process by which a carbon
overcoat    invention, vapor pressure control of the lubricant layer
adsorbs an organic material, is characterized  source insures that the
disks' mono-molecular lu- by the theory of Langmuir kinetics. Therefore,
50  bricant layer is maintained only by operation of mono-molecular
coverage of the carbon layer by      Langmuir kinetics. organic lubricant
material is determined by the        When the lubricant source is at the
coolest temperature of the carbon layer, the vapor pressure  location in
the disk file, vapors are transferred of the organic material being
adsorbed, and the     between the disk surface and the air stream only bond
strength that exists between the carbon layer  55  by operation of Langmuir
kinetics, and the lubricant and the organic molecules residing on the
carbon    vapors do not appreciably condense on other com- layer. This
adsorption process, described by Lang-  ponents within the disk file, as by
distillative or muir kinetics is reversible since the above men-
sublimative transfer. 



3    5                 EP0302 606B1                        6 In the first
embodiment of the invention, a        FIG. 2 shows schematically a first
embodiment kinetic balance is maintained between the supply      of the
invention wherein the vapor pressure of of lubricant and the surfaces of
the disks, whereby  the source of lubricant is controlled by maintain- the
temperature of the supply of lubricant is main-   ing the temperature of
the lubricant reservoir tained in the range of from about 0.5 to 7.0 de-
5  lower than the temperature of the disks; grees centigrade cooler than
the disk surface upon    FIG. 3 shows schematically a second embodi- which
the mono-molecular lubricant layer is to be     ment of the invention
wherein the vapor pres- maintained. This thermal temperature differential
sure of the source of lubricant is controlled by establishes a relationship
between the vapor pres-    using carbon granules having a very large sur-
sure of the lubricant supply and the disks' lubricant  10    face area that
is covered with a mono-molecular layer, such that Langmuir kinetics operate
to main-  layer of the lubricant; tain the lubricant film in its
mono-molecular state.  FIG. 4 shows schematically a third embodiment This
mono-molecular layer is maintained on the        of the invention wherein
the vapor pressure of disks virtually independent of the operating tem-
the source of lubricant is controlled by mixing perature of the disk file
over a range of from room   15    the lubricant with a diluent of very low
vapor temperature to about [err] centigrade. Below room       pressure,
thereby producing a single phase mix- temperature, the system  is still
expected to be      ture whose bulk-form vapor pressure is about
operational, but the rate constants are so dramati-   equal to the vapor
pressure of a mono-molecular cally reduced that the mono-molecular
lubricant      layer of the lubricant per se; [err] becomes sufficiently
stable without a reservoir  20  FIGS. 5 and 6 are simplified
cross-sectional source.                                               views
of a disk file incorporating the first em- In a second embodiment of the
invention, the       bodiment of the invention; lubricant source includes a
mass of granular carrier  FIGS. 7 and 8 are perspective views of an
particles, each grain of which is coated with a       alternative disk file
structure incorporating the mono-molecular lubricant layer. The mass of  25
first embodiment of the invention; granular carrier has a very large total
surface area,  FIG. 9 is a simplified cross-sectional view of a as compared
to the surface area of the disks. The     disk file incorporating the
second embodiment granular carrier is comprised of a material that also  of
the invention. has an affinity for organic molecules, for example, the
granules are formed from the same carbon that  30   Detailed Description is
used to coat the disks. This large granular sur- face area is coated with a
mono-molecular layer of     FIG. 1 will be used to explain operation of all
lubricant, to about the same thickness as the lubri-  embodiments of the
invention based upon the the- cant film on the disk.
ory of Langmuir kinetics. Curve 12 is known as a In the construction and
arrangement of this  35   Langmuir isotherm for physisorption and is shown
second embodiment, lubricant molecules transfer     for stearic acid and a
carbon-coated disk at a between the disk file's air stream and both the
temperature of [err] centigrade and at ambient at- source and the disks by
operation of Langmuir       mospheric pressure. Curve 13 is a similar Lang-
[err] This results from the fact that the carbon  muir isotherm but for a
disk temperature of [err] granules are coated with the same mono-molecular
40  centigrade layer of lubricant as are the disks.                   In
this figure, curve 10 represents the variation In a third embodiment of the
invention, the     in the thickness of a mono-molecular Langmuir
lubricant's vapor pressure is controlled by combin-  layer established on
the surface of a disk over the ing the lubricant with a diluent that has a
much    preferred region of operation as a function of (1) lower vapor
pressure than does the lubricant. This  45  the vapor pressure of the
lubricant source supplied provides a bulk mixture whose vapor pressure is
by the reservoir, divided by (2) the vapor pressure substantially identical
to the vapor pressure of the  of the bulk lubricating material maintained
at the disks' mono-molecular layer of lubricant.          temperature of
the disk's mono-molecular layer (i.e. These and other features of the
present inven-  in a form that does not not have the physical tion will be
apparent from the following description   50  characteristics of a
mono-molecular film). The "1" of the preferred embodiments thereof.
value on the figure's X-axis is the point at which approach to this value
from the left side will theo- Brief Description of the Drawings
retically provide 100%  surface coverage by a mono-molecular layer. For the
lubricant stearic FIG. 1 is a graph showing Langmuir isotherms   55  acid,
a mono-molecular film thickness of about 7 for stearic acid at ambient
atmospheric pres-    angstroms will prevail at [err] centigrade, which is 



sure;                                            in general determined by
(1) the physical size of such a molecule, and (2) the orientation in which
4    7                 EP 0 302 606 B1                     8 the molecule
adsorbs onto the surface of the car-   thicker, high-temperature Langmuir
isotherm 13 to bon coated disk.                                   the
thinner, low-temperature Langmuir isotherm 12 Portion 11 of this curve is
the calculated Lang-  can produce a residue of excessive lubricant on muir
isotherm extrapolated from data at a low pres-  the surface of the disk
(such as crystals of stearic sure regime of the curve (e.g.; less than 0.5
on the   5   acid). This residue has the physical properties of x-axis),
while portion 12 represents the actual curve  the bulk lubricant, which can
easily form if opera- that was obtained from experimental data at room
tion occurs in region 14. The mechanical properties temperature ([err]
centigrade). From inspection of    of excessive lubricant present in bulk
form are FIG. 1, it can be seen that the extrapolated curve  undesirable
and very different than the properties 11 is always concave downward and
has a maxi-  10  of the lubricant in the form of a mono-molecular mum
thickness t, which is less than the maximum    film described in the
present invention. value t' measured in curve 12. This difference
Region 16 also is to be avoided for the prac- between the maxima for the
extrapolated curve and  tical reason that while the lubricant layer is
mono- the measured curve is seen to become greater with   molecular and
controllable, as desired, coverage of increasing temperature (cf.; curves
11, 12 and 13).  15  the disk surface by the lubricant may be too sparse As
it will become clear in a later discussion, the  to provide adequate
disk-to-head lubrication. maximum lubricant film depicted In region 17 of
Region 17 is the preferred operating region of FIG. 1 is determined by the
intersection of thick-  the present invention. In this region the lubricant
ness t and, in this case, the isotherm given by    layer is mono-molecular,
and the surface of the curve 13; region 17 is the preferred range of thic-
20  disk is adequately covered with a sufficient lubri- knesses for the
reservoir system in this example of  cant film to provide good lubrication.
The lubricant stearic acid and the assumed maximum file tem-     film
thickness is easily controlled in this region and perature of 50
centigrade (curve 13 isotherm).    it is little affected by changes in
temperature. In region 14, the vapor pressure established by     FIGS. 2, 3
and 4 show three embodiments of the lubricant source is greater than the
vapor pres-  25  the invention. These figures show the invention in a sure
of the lubricant in bulk form at the tempera-  broad manner and are useful
in understanding the ture of the disk, which results in the bulk transport
broad concept of the invention. In these figures, of lubricant molecules
from the source to the disks  like disk file components and characteristics
are via the air stream (i.e.; reservoir source warmer   identified by like
numbers. than the disk's surfaces). This condition must be   30  In these
three embodiments, disks 23 (for ex- avoided, since the disk lubricant
layer cannot be   ample, a stack of eight rigid magnetic recording
controlled via vapor pressure to achieve a mono-    disks of about 13
centimeter diameter) each in- molecular condition, and the lubricant layer
can    cludes a recording surface having high surface become too thick.
energy and an affinity for organic lubricant mol- Operation in region 14 is
undesirable for a   35  ecules (for example, a sputtered carbon overcoat
number of reasons. For example, contamination of    layer on a layer of
magnetic material). In addition, the disk file's heads by lubricant may
occur, so as  the source of lubricant in each of these three to cause the
head's aerodynamic features to be      embodiments comprise an organic
lubricant(s). unfavorably altered on which the flying of the head     FIG.
2 is an embodiment of the invention using is dependent. When this occurs,
the head may fly  40  temperature differential to achieve vapor pressure
too low or it may even crash into the disk. In      control of organic
lubricant source 21. The lubricant addition, the head may stick to the disk
in its rest  source is in bulk form which can be either a solid position
(i.e. a condition known as stiction), such  or a liquid. that it is
difficult to provide enough rotational power  FIG. 3 is an embodiment of
the invention to break the head loose when an attempt is subse-  45
wherein the lubricant source 22 comprises a mass quently made to start
operation of the disk file.   of granular carrier particles having a very
large Region 15 is also to be avoided, since, while   surface area relative
to the surface area of disks this is a region where Langmuir control of the
23. Each granule of source 22 is coated with a lubricant film by vapor
pressure is possible (as    mono-molecular layer of organic lubricant.
Thus, in compared to uncontrolled region 14), there are  50  this
embodiment the vapor pressure of the lubri- certain conditions where the
Langmuir film may      cant source is controlled by ensuring that substan-
tend to become thicker and to ultimately take on   tially similar Langmuir
conditions exist at both the the properties of a bulk lubricant (for
example,    lubricant source and at disks 23. crystals of stearic acid can
be formed), at least      FIG. 4 is an embodiment of the invention 



when the disk's temperature decreases rapidly.  55   wherein bulk source of
lubricant 24 comprises a This undesirable phenomenon is shown by transi-
single phase mixture of a lubricant and a diluent. tion line 18, which
represents a relatively quick   This diluent is of much lower vapor
pressure than temperature drop. In this case, a transition from the  is the
lubricant (i.e. ideally a diluent of zero vapor 5    9              EP 0
302 606 B1                    10 pressure would be used). The vapor
pressure of     being the value T2. In accordance with this em- bulk source
24 is thus controlled (i.e. lowered) to  bodiment of the invention,
temperature T2 be lower be substantially the same as the vapor pressure of
than temperature TH2. In order to prevent exces- the mono-molecular
lubricant layer at disks 23.     sive lubricant deposits forming on the
disk due to Thus, in this embodiment the vapor pressure of the   5
cooling of the file, it is preferable that temperature lubricant source is
controlled (as in the embodi-  [err] be significantly cooler than
temperature T2 in ment of FIG. 3) by ensuring that substantially simi-  the
disk file. For example, if stearic acid is used as lar Larigmuir conditions
exist at both the lubricant  the lubricant, the temperature [err] must be
at least source and the disks.                               [err]
centigrade less than temperature T2 in order Unlike the embodiments of
FIGS. 2 and 3,  10  to operate in region 17 of FIG. 1, thereby avoiding
operation of the FIG. 4 embodiment is not always   region 15. independent
of temperature.                            Since lubricant source 21 is at
a temperature Reference numeral 20 in FIGS. 2-4 represents    [err] that is
lower than the temperature T2 of the the stream of recirculating air that
flows within the  disks, in accordance with the theory of Langmuir disk
file's enclosure. In an exemplary disk file, this  15  kinetics, a
mono-molecular film of lubricant is main- air stream comprised about 1200
cubic centimeters  tained on the surface of disks 23. As previously per
minute. Only a portion of the disk file's internal  stated, it is desirable
that lubricant source 21 be air stream flows over the lubricant source or
reser-  mounted at the coolest temperature location within voir (with the
exception of the FIG. 3 embodiment,  the disk file in order to ensure that
lubricant vapors wherein substantially all of the air stream flows   20  do
not condense on other components within the through source 22, as will be
explained). For exam-  disk file. ple, about 1/7th of the file's internal
air flow may   In this embodiment of the invention, a broken pass over the
lubricant source to pick up lubricant  line 27 divides the disk file into
two areas. The area molecules.                                          to
the right of line 27 is the area in which air In accordance with the
invention, in FIGS. 2-4  25  stream 20 Is warming, and the area to the left
of the lubricant vapor molecules pass over the record-  line 27 is the area
in which the air stream  is ing surface of all disks. In so doing, a
Langmuir   cooling. thin film  of lubricant molecules is dynamically
With reference to FIG. 3, lubricant source 22 maintained on the disks, as
(1) lubricant molecules  comprises a mass of lubricant-carrier granules are
given up to the disk surface, (2) lubricant  30  whose effective surface
has been treated with a molecules are given up to the air stream, or (3)
mono-molecular layer of lubricant. Preferably these neither of these
actions takes place, all in accor-  granules are carbon granules comprising
the same dance with the operation of Langmuir kinetics at    type of carbon
that forms the overcoat on disks 23. the disk surface. This condition is
indicated by the  It is essential to this embodiment of the invention two
symbolic arrows that are placed at the inter-  35  that (1) the surface
area of the granules be much, face of air stream 20 and disks 23, and by
the      much larger than the surface area of disks 23, and figure legend
that indicates that a condition of    (2) the granules must be treated so
as to exhibit angmuir kinetics at (or very near to) equilibrium  the effect
of a mono-molecular vapor pressure exists at this interface.
which is substantially identical to the vapor pres- While the disk file's
enclosure or housing (not  40  sure of the mono-molecular lubricant film at
disks shown) is a substantially closed enclosure, it is   23. For example,
the granules and the disks are known that a small volume of air leakage
exists.    both coated with a mono-molecular layer of the This air leakage
is symbolically indicated by arrows  lubricant. In reference to FIG. 1, the
granules can 25 and 26. Typically, this leakage amounts to less  be treated
so as to effectively lubricate the disks at than 0.1 percent of the volume
of air stream 20.  45  the midpoint of the preferred region 17. As can be
appreciated, the lubricant source of     In an exemplary embodiment, three
grams of the present invention is gradually consumed by a    activated
carbon granules having a total surface combination of three effects, namely
(1) by main-   area of about 2100 square meters were mixed with tenance of
a mono-molecular lubricant film on       enough lubricant to provide an
effective mono- disks 23, (2) by air leakage 26 out of the disk file's  50
molecular layer of lubricant on each granule. This enclosure, and (3) by
chemical combination and/or   total granule surface area of about 2,100
square vapor condensation with or on other components      meters compared
to a total surface area of 0.19 



within the disk file.                               square meters for disks
23, i.e.; about a 11,000 to In FIG. 2, the interface of lubricant source 21
1 difference in surface area for eight 130 mm and air stream 20 is
saturated with lubricant vapors  56  disks. at the temperature of the
source. The source's         Because the surface area of activated carbon
is temperature is indicated as being the value [err],     derived from an
internal, convoluted structure, it is whereas the temperature of disks 23
is indicated as  not clear that this material has an actual monolayer 6
11                EP 0302 606 B1                      12 of lubricant when
the conditioned granules effec-   the vapor pressure of the pure lubricant.
The result tively establish and maintain a monolayer-film on  is a
lubricant source 24 whose partial vapor pres- the surfaces of the disks.
Another plausible ex-    sure approximates or equals the vapor pressure of
planation for this effect is that the "conditioned"  the Langmuir
mono-molecular lubricant film  at activated carbon operates as a myriad of
very   5   disks 23. Thus, as in the case of FIG. 3, the small capillaries
appropriately filled with either liq-  interface of air stream 20 to the
lubricant source is uid or solid lubricant, so as to exhibit a concave
supplying vapors represented as equivalent to Lan- surface as viewed from
the vapor phase. This cur-   gmuir kinetics at equilibrium. vature would
result in a suppression of the vapor      Whatever form the invention
takes, it must be pressure of these curved lubricant surfaces as  10
assumed that the lubricant material will be con- compared to that of the
bulk lubricant Therefore,   sumed at a very slow rate. For example,
lubricant any material that exhibits a multitude of properly  vapors are
carried away if the disk file is con- sized fissures can be treated with
the appropriate  structed and arranged to provide for air flow amount of
lubricant to result in a reduced vapor    through the file enclosure. Also,
a so-called sealed pressure, so long as the lubricant wets the selected
is  disk file usually has a small amount of air leakage. substrate and the
fissures are of the proper size.  Another example of consumption of the
lubricant Is As can be appreciated, since the recording      chemical
combination with the various metal mem- surface of disks 23 (FIGS. 2-4)
have an affinity for  bers within the disk file enclosure. This loss-chan-
organic molecules, the surface does not selectively  nel should be included
with the losses denoted by acquire only organic lubricant molecules. It is
pos-  20  26 in FIGS. 2-4. It is important that the losses 26 sible that
other components within the disk file may  be made small relative to the
supply capabilities of give off organic molecules during the life of the
the source (e.g.; 21, 22 and 24 in FIGS. 2, 3 and 4 disk file, even though
the components have prefer-  respectively). ably been processed by
procedures to minimize          In the above described embodiments, the
var- organic outgassing and the like. In addition, un-  25  ious factors
which provide the desired mono-mo- known organic molecules may be carried
into the    lecular Langmuir lubricating film on the disks are disk file
enclosure by air leakage 25. These mis-   balanced so that consumption of
the bulk of the cellaneous organic molecules may deposit on the
lubricating material occurs at a rate that will supply surface of disks 23,
in competition with the lubri-  the required vapor pressure at the disk
surface cant, and sometimes produce an undesirable, or at  30  being
lubricated, generally for the life of the disk least an unanticipated
effect.                     file. The embodiment of FIG. 3 is constructed
and         FIG. 5 is a schematic view of a rigid disk file arranged to
minimize the effect produced by the     containing the first embodiment of
the invention. presence of any such organic molecules of un-       Disk
files of this type are well known to those known origin. More specifically,
as will be shown   35  skilled in the art. For this reason, this figure
shows relative to FIG. 9, the embodiment of FIG. 3 pro-   only simplified
basic components of the file. For vides for substantially all of air stream
20 to first  example, the magnetic read/write head assembly pass through
source 22 (for convenience, the       that cooperates with the vertical
stack 30 of mag- showing of air stream 20 in FIG. 3 does not make    netic
recording disks 31, or the details of construc- this clear). Air stream 20
then moves on to disks   40  tion of spindle assembly 32 that supports the
disks 23. In so doing, the large surface area of the     for rotation about
a vertical axis 33, are not shown. granules, which also have an affinity
for organic      A vertical stack of eight individual disks is molecules,
share the organic molecules of un-       shown. However, any number of
disks, including a known origin with disks 23 in the proportion of the
single disk, may be provided, and the disk(s) may area of the granules to
the area of the disks. In  45  be changeable or not, as those skilled in
the art other words, for every molecule of this unknown     may wish.
origin that deposits on a disk, about 1,300 such       In a preferred
embodiment of the invention, the molecules deposit on the granules. This
construc-   disks are of the thin-film type, and they contain a tion and
arrangement substantially eliminates the   sputtered carbon overcoat. A
characteristic of this effects of these organic molecules on operation of
so  overcoat is that the carbon coating has an affinity 



disks 23 during the lifetime of the disk file.     for organic molecules.
Thus, organic lubricant va- In the embodiment of the invention shown in
por will deposit on, and be adsorbed by, the car- FIG. 4, vapor pressure
control of bulk lubricant    bon coating. However, overcoats other than
sput- source 24 is achieved by diluting the bulk vapor    tered carbon also
have been found to perform pressure of the lubricant per se. This is done
by   55  equally well with this lubricant system, where sili- forming a
single phase, bulk-form mixture of the    con sputtered in an oxygen-rich
plasma is an ex- lubricant (for example, stearic acid) with a diluent
ample. that has a very low vapor pressure as compared to 7    13
EP 0 302 606 B1                     14 As is conventional, spindle 32 is
driven at a    ber via another small orifice or diffusion tube 43, constant
rotational speed by motor 34 and by way     which is similar to 40. of
spindle shaft 35.                                    Lubricant material 21
is strategically located Disks 31 are contained within enclosure or
within housing 36 to take advantage of natural housing 36. This housing is
substantially sealed    5   thermal gradients that exist within the file,
thereby and may be hermetically sealed.                      establishing
the necessary conditions expressed in Housing 36 and motor 34 are
stationary, and      conjunction with FIG. 1. The location and design of
they are mounted to and carried by a frame mem-      the reservoir means
that lubricating material 21 ber, not shown. Rotation of shaft 35, relative
sta-  precludes bulk transfer of lubricant material to the tionary housing
36, is accommodated by well  10  disk surfaces. That is, lubricating
material 21 is known spindle bearings 37.                           placed
at a relatively cool location, and preferably Rotation of spindle assembly
32 and disks 30     at the coolest location within housing 36. In the on
axis 33 establishes a low pressure zone internal  event that the supply of
lubricant must be further of the housing. This zone is generally coaxial
and   cooled, a thermal heat pipe or a thermoelectric aligned with axis 33.
15  device can be used to transfer heat away from It is the practice in the
disk file art to place a  material 21. recirculation air filter 38 in this
low pressure zone,  The method of holding or containing lubricating for
example a paper filter such as HEPA (i.e. a      material 21 depends upon
the physical state of the random weave fiberglass fabric in a latex binder,
material. Either a solid or a liquid lubricating ma- and having a polyester
outer coating). Thus, the air  20  terial can be applied to a high quality
fabric, such stream that recirculates within enclosure 36 is me-  as a
fabric that is suitable for clean room use. A chanically filtered.
solid lubricating material can be cast in sheet form. Air stream paths 20
of FIG. 5 are similar to the  An open cell plastic matrix, or a sintered,
nonreac- stream 20 above mentioned relative to FIGS. 2-4.    tive metal
structure can be used to hold a quantity The upper portion of these two air
streams coop-   25   of the lubricating material in its bulk form. erate
with the two lubricant sources 21, also de-       While the invention is
not to be limited to a scribed relative to FIG. 2.
specific organic lubricant material, in a preferred While FIG. 5 shows a
version of the invention's  embodiment, the lubricant was a carboxylic
acid, first embodiment, if the recirculation filter 38 were  for example a
saturated fatty acid of which palmitic modified to provide FIG. 3's mass of
treated gran-   30  acid and stearic acid are examples. By way of a ules at
the location of filter 38, the arrangement   further example, most
commercial stearic acids are would easily be converted to a version of the
about 45% palmitic acid, about 50% stearic acid invention's second
embodiment.                       and about 5% saturated carboxylic acids
of similar A preferred means of constructing a disk file    molecular
weight. such as is schematically shown in FIG. 5 is to  36       Ideally,
the various mechanisms (not shown) pretreat disks 30 with the chosen
lubricant at the   within housing 36 should not "getter" the lubricant
desired mono-molecular thickness, and to then in-    vapor out of air
stream  20. At the very least, stall the disks into the organically-clean
disk file in  virtually none of the lubricant vapor should be which they
will operate. Another method is to install  removed from the air stream by
such mechanisms, unlubricated disks in the disk file, and then store   40
since the lubricant vapors in this air stream are the file until such time
as lubricant vapors have    deposited as a mono-molecular Langmuir film of
migrated to the disks, to establish the required     lubricant on the
recording surface of the disks, and mono-molecular film of lubricant
thereon.           these vapors are always required to support this The
housing of FIG. 5 is constructed and ar-     film. ranged to accommodate
air leakage 25-26 shown   45      Leakage air 26 exits compartment 36 by
way in FIGS. 2-4. A compartment 39 contains a rela-      of an annular seal
means 45. FIG. 6 is an enlarged tively small orifice or diffusion tube 40.
A condition  view of the bottom portion of annular cup-shaped of low
pressure is created within the housing along  spindle 32 on which the disks
are mounted. This 



33 due to rotation of the disks, which causes leak-  enlarged view shows
use of an annular labyrinth age air 25 to flow from the ambient air
surrounding   50  seal that is formed with the housing's stationary the
housing into compartment 39. All of this leak-   bottom  wall 46. Leakage
air 26 passes through age air passes through an activated charcoal filter
bearings 37, and returns to the ambient air sur- 41. Use of filter 41 is
preferred when disks 30 are  rounding the disk file. thin-film disks. The
function of filter 41 is to me-    When the disk file is inactive, that is
when the chanically filter dust and the like from the air, and   55   disks
are not spinning, the above described leak- more particularly to filter
organic material of un-  age air flow 25-26 does not generally occur. Due
to known origin from the air as it enters housing 36.   the placement of
the orifice or diffusion tube 43, This filter chamber is connected to the
file cham-  there is very little tendency for lubricant vapors to 8    15
EP 0 302 606 B1                     16 migrate into and thus be absorbed by
filter 41       faces of source member 81. during the file's inactive
periods. This effect would   FIG. 9 shows a more detailed version of the
not be detrimental to the file, however it would    schematic second
embodiment, i.e. the embodi- place a load on filter 41.
ment above discussed relative FIG. 3. In FIG. 9 a Orifice 40 also reduces
the loading of filter 41    5   major portion of the disk file is not
shown. A stack when the disk file is inactive in that very little of the
of disks 50 are supported for rotation on hollow external air surrounding
the housing will enter ori-  spindle 51. Spinning of these disks induces
air flow fice 40 in the absence of the spinning of disks 30.  streams 20,
similar to air stream 20 of FIG. 3. FIGS. 7 and 8 show another more
detailed            In FIG. 9 the air stream has been divided into version
of the first embodiment, wherein the lubri-  10  its various components.
That is, portion 52 com- cant (i.e. source 21 of FIG. 2) is contained in an
prises about 6/7ths of the disk file's total recir- arcuate member 70 that
is held in an area 71         culating internal air flow. A portion 53 is
repre- formed in the top cover 72 of the disk file (not     sented as the
portion of the air stream that leaks shown). Details of construction of
source member     around recirculation filter 54. This portion com- 70 are
best seen in the enlarged and exploded   15  prises about 1/7th of the
recirculating air stream. bottom view of FIG. 8.
Reference numeral 22 is the source of lubri- Cover 72 is preferably formed
of black alu-      cant, comprising lubricant-treated granules of car-
minum, so as to provide a cool mounting location     bon, similar to source
22 above described in detail for the lubricant source. The cover's top
planar    relative to FIG. 3. surface 73 is provided with an arcuate
recessed   20    As stated previously, one of the advantages of area 71
that is open to the underside of the cover  this invention embodiment is
that since source 22 at its two end slots 74 and 75. The spinning disks,
comprises a very, very large surface area covered located directly under
the cover, operate to induce  with a mono-molecular layer of lubricant,
this large air flow out of slot 75, for example.                surface
area operates to scavenge the major por- Lubricant source 70 fits within
area 71, and an   25  tion of unknown organic molecules from air stream
adhesive tape member 76 is used to seal source       20, before this air
stream reaches disks 50. 70 within this cover area. In order to protect
source   In practice, air stream 20, filter 54 and source 70 from sources
of external heat, tape member 76     22 are contained in an organically
clean air-flow is preferably aluminized on its outer surface.       duct
(not shown). As will be apparent, the air stream entering slot  30 75
passes through source member 70 and reenters      Claims the disk file by
way of slot 74. With reference to FIG. 8, source member 70       1. A
method for maintaining a layer of an organic comprises a Teflonbase member
77 having a cen-          lubricant on a recording surface, comprising: ter
wall 78 and a pair of outside walls 79 and 80.  35      providing a
magnetic recording surface The lubricant reservoir comprises a thin
flexible       (23) having an affinity for organic lubricant ribbon member
81. Member 81 is, for example,            molecules, formed of fiberglass,
for example HEPA, that has            coating said recording surface with a
layer been impregnated with the selected lubricant. The       of an organic
lubricant, amount of lubricant contained in the fiberglass   40
mounting said recording surface in a con- should not be excessive, since
the lubricant should     tainer (36, 72) that is at least partially closed,
not flow out of the fiberglass if the lubricant is         inducing an
airflow stream (20) within said heated to above its melting point. The
lubricant is     container which passes over said recording contained in
the fiberglass in its bulk form, for       surface, and example in its
crystalline form. This is done, for  45      mounting a supply (21) of an
organic lubri- example, by heating stearic acid to above its melt-     cant
within said container at a location that is 



ing point, and then placing a predetermined num-        spaced from said
recording surface and in said ber of drops of the heated, liquid lubricant
on         air stream  so that lubricant molecules from member 81.
said supply enter said air stream, Member 81 includes a central slot 82 and
side   50      characterised by edges 83 and 84. The portions 82-84 of
member               limiting the vapour pressure of said supply 81 engage
slots formed in the portions 78-80 of         of lubricant molecules by
providing a cool tem- base member 77, and serve to mount the lubricant
perature at said lubricant supply, relative to source on the base member.
that of said recording surface, whereby a When the device is assembled as
shown in  55         mono-molecular lubricant layer is maintained FIG. 7,
arcuate air channels exist along both sur-      on said recording surface.
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B1                    16 migrate into and thus be absorbed by filter 41
faces of source member 81. during the file's inactive periods. This effect
would  FIG. 9 shows a more detailed version of the not be detrimental to
the file, however it would   schematic second embodiment, i.e. the embodi-
place a load on filter 41.                         ment above discussed
relative FIG. 3. In FIG. 9 a Orifice 40 also reduces the loading of filter
41    5   major portion of the disk file is not shown. A stack when the
disk file is inactive in that very little of the  of disks 50 are supported
for rotation on hollow external air surrounding the housing will enter ori-
spindle 51. Spinning of these disks induces air flow fice 40 in the absence
of the spinning of disks 30.  streams 20, similar to air stream 20 of FIG.
3. FIGS. 7 and 8 show another more detailed            In FIG. 9 the air
stream has been divided into version of the first embodiment, wherein the
lubri-  10  its various components. That is, portion 52 com- cant (i.e.
source 21 of FIG. 2) is contained in an  prises about 6/7ths of the disk
file's total recir- arcuate member 70 that is held in an area 71
culating internal air flow. A portion 53 is repre- formed in the top cover
72 of the disk file (not    sented as the portion of the air stream that
leaks shown). Details of construction of source member    around
recirculation filter 54. This portion com- 70 are best seen In the enlarged
and exploded   15  prises about 1/7th of the recirculating air stream.
bottom view of FIG. 8.                                 Reference numeral 22
is the source of lubri- Cover 72 is preferably formed of black alu-
cant, comprising lubricant-treated granules of car- minum, so as to provide
a cool mounting location    bon, similar to source 22 above described in
detail for the lubricant source. The cover's top planar       relative to
FIG. 3. surface 73 is provided with an arcuate recessed   20   As stated
previously, one of the advantages of area 71 that is open to the underside
of the cover  this invention embodiment Is that since source 22 at its two
end slots 74 and 75. The spinning disks,  comprises a very, very large
surface area covered located directly under the cover, operate to induce
with a mono-molecular layer of lubricant, this large air flow out of slot
75, for example.              surface area operates to scavenge the major
por- Lubricant source 70 fits within area 71, and an   25  tion of unknown
organic molecules from air stream adhesive tape member 76 is used to seal
source      20, before this air stream reaches disks 50. 70 within this
cover area. In order to protect source  In practice, air stream 20, filter
54 and source 70 from sources of external heat, tape member 76    22 are
contained in an organically clean air-flow is preferably aluminized on its
outer surface.      duct (not shown). As will be apparent, the air stream
entering slot  30 75 passes through source member 70 and reenters
Claims the disk file by way of slot 74. With reference to FIG. 8, source
member 70      1. A method for maintaining a layer of an organic comprises
a Teflon**base member 77 having a cen-        lubricant on a recording
surface, comprising: ter wall 78 and a pair of outside walls 79 and 80.  35
providing a magnetic recording surface The lubricant reservoir comprises a
thin flexible      (23) having an affinity for organic lubricant ribbon
member 81. Member 81 is, for example,           molecules, formed of
fiberglass, for example HEPA, that has           coating said recording
surface with a layer been impregnated with the selected lubricant. The
of an organic lubricant, amount of lubricant contained in the fiberglass
40        mounting said recording surface in a con- should not be
excessive, since the lubricant should    tainer (36, 72) that is at least
partially closed, not flow out of the fiberglass if the lubricant is
inducing an airflow stream (20) within said heated to above its melting
point. The lubricant is    container which passes over said recording
contained in the fiberglass in its bulk form, for      surface, and example
in its crystalline form. This is done, for  45     mounting a supply (21)
of an organic lubri- 



example, by heating stearic acid to above its melt-    cant within said
container at a location that is ing point, and then placing a predetermined
num-       spaced from said recording surface and in said ber of drops of
the heated, liquid lubricant on        air stream  so that lubricant
molecules from member 81.                                             said
supply enter said air stream, Member 81 includes a central slot 82 and side
50     characterised by edges 83 and 84. The portions 82-84 of member
limiting the vapour pressure of said supply 81 engage slots formed in the
portions 78-80 of        of lubricant molecules by providing a cool tem-
base member 77, and serve to mount the lubricant       perature at said
lubricant supply, relative to source on the base member.
that of said recording surface, whereby a When the device is assembled as
shown in  55        mono-molecular lubricant layer is maintained FIG. 7,
arcuate air channels exist along both sur-     on said recording surface.
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B1                     18 2. A method for maintaining a layer of an organic
4. A method as claimed in any preceding claim lubricant on a recording
surface, comprising:        wherein said recording surface is a magnetic
providing a magnetic recording surface           recording disk, and
wherein said airflow stream (23) having an affinity for organic lubricant
is induced by rotation of said disk. molecules,
5 coating said recording surface with a layer   5. A method as claimed in
any preceding claim of an organic lubricant,
wherein said mono-molecular lubricant layer is mounting said recording
surface in a con-        in the range of about 3 to 15 angstroms thick.
tainer (36, 72) that is at least partially closed, inducing an airflow
stream (20) within said   10  6. A method as claimed in any preceding claim
container which passes over said recording           wherein said recording
surface includes a surface, and
carbon-containing overcoat layer. mounting a supply (22) of an organic
lubri- cant within said container at a location that is  7. A method as
claimed in claim 1, or in any one spaced from said recording surface and in
said  15   of claims 4 to 6 as dependent on claim  1 air stream  so that
lubricant molecules from         wherein the temperature of said lubricant
Is at said supply enter said air stream,                   least [err]
centigrade cooler than the tempera- characterised by
ture of said recording surface. limiting the vapour pressure of said supply
of lubricant molecules by                    20   8.  A method as claimed
in claim 2 or in any one providing a mass of granular carrier par-
of claims 4 to 6 as dependent on claim 2, ticles of very large surface area
relative to the     wherein the effective surface area of said car- area of
said recording surface, said particles       rier particles Is a least 1000
times greater than having an affinity for lubricant molecules, and      the
surface area of said recording surface. coating said carrier particles with
a sub-   25 stantially mono molecular layer of said lubri-   9. A method as
claimed in claim 8 wherein said cant thereby producing a vapour pressure
ef-         recording surface includes a carbon-containing fective to
maintain a mono-molecular lubricant       overcoat layer, and wherein said
granular par- layer on said recording surface.                     ticles
are formed of a carbon-containing ma- 30      terial. 3. A method for
maintaining a layer of an organic lubricant on a recording surface,
comprising:    10. A method as claimed In claim 2 or in any one providing a
magnetic recording surface           of claims 4 to 6 dependent on claim 2,
wherein (23) having an afffinity for organic lubricant       the treating
of said carrier particles comprises molecules,
35       filling porosity within said particles with said coating said
recording surface with a layer      lubricant. of an organic lubricant,
mounting said recording surface in a con-     11. Magnetic recording
apparatus, comprising tainer (36, 72) that is at least partially closed,
magnetic recording media (23) including a inducing an airflow stream (20)
within said   40  recording surface having an affinity for organic
container which passes over said recording           molecules, surface,
and                                            a layer of an organic
lubricant on said mounting a supply (24) of an organic lubri-
recording surface, cant within said container at a location that is
means (31, 34) for inducing flow of an air 



spaced from said recording surface and in said   45  stream (20) to said
recording surface, and air stream  so that lubricant molecules from
a supply (21) of a vapourizable organic said supply enter said air stream,
lubricant material at a location that is spaced characterised by
from said recording surface and in said air limiting the vapour pressure of
said supply      stream  so that, in operation, lubricant mol- of lubricant
molecules by combining said lubri-  50  ecules from said supply enter said
air stream cant with a diluent having a lower vapour pres-     in vapour
phase and are transferred to said sure than said lubricant to produce a
mixture        recording surface, whose bulk vapour pressure is
substantially the          characterised in that the apparatus further same
as the vapour pressure of a mono-mo-            comprises: lecular layer of
said lubricant, whereby said   55      means (36, 42) for ensuring that the
op- mono-molecular lubricant layer is maintained         erating
temperature of said lubricant supply on said recording surface.
(21) is lower than the operating temperature of said recording surface
thereby to limit the vap- 10    19                EP 0 302606B1 our
pressure of said supply of lubricant mol-   14. Apparatus as claimed in any
one of claims 11 ecules so as to maintain a mono-molecular          to 13
wherein said mono-molecular layer of layer of lubricant on said recording
surface.      lubricant is between 3 and 15 angstroms thick on said
recording surface. 12. Magnetic recording apparatus, comprising   5
magnetic recording media (23) including a   15. Apparatus as claimed in any
one of claims 11 recording surface having an affinity for organic   to 14
wherein said magnetic recording media molecules,
comprises a magnetic recording disk having a a layer of an organic
lubricant on said         carbon overcoat. recording surface,
10 means (31, 34) for inducing flow of an air  16. Apparatus as claimed in
any one of claims 11 stream (20) to said recording surface, and         to
15 including a plurality of magnetic record- a supply (24) of a
vapourizable organic         ing disks (31) wherein flow of said air stream
is lubricant material at a location that is spaced    induced by rotation
of said disks. from said recording surface and in said air  15 stream  so
that, in operation, lubricant mol-   17. Apparatus as claimed in claim 13
wherein said ecules from said supply enter said air stream      magnetic
recording media comprises a mag- in vapour phase and are transferred to
said         netic recording disk having a carbon overcoat, recording
surface,                                  and wherein said granules are
carbon gran- characterised in that,                  20      ules. said
supply (24) is in bulk form and com- prises a single phase mixture of
PatentansprUche said vapourizable organic lubricant, and a diluent having a
vapour pressure that is  1. Verfahren zum Aufrechterhalten einer Schicht
lower than the vapour pressure of said lubri-  26   eines organischen
Schmiermittels auf einer cant, said bulk supply of lubricant having a
Aufzelchnungsflache, umfassend: vapour pressure that is lower than the
vapour       das Vorsehen elner magnetischen Aufzelch- pressure of said
organic lubricant thereby to      nungsfldche (23), die elne Affinitfit zu
den Mo- limit the vapour pressure of said supply of        lekalen eines
organischen Schmiermittels be- lubricant molecules.
30      sitzt, das Beschichten der Aufzeichnungsflache mit 13 Magnetic
recording apparatus, comprising            elner Schicht eines organischen
Schmiermit- magnetic recording media (23) including a       tels, recording
surface having an affinity for organic   das Einbauen der
Aufzeichnungsflache in el- molecules,                                 35
nen BehAlter (36, 72), der zumindest teliweise a layer of an organic
lubricant on said         geschlossen ist, recording surface,
das Erzeugen eines Luftstroms (20) in dem means (31, 34) for inducing flow
of an air      Beh~lteri der Ober die Aufzeichnungsflache stream (20) to
said recording surface means,        stromt, und and
40       das Anbringen eines Vorrats (21) eines organi- a supply (22) of a
vapourizable organic         schen Schmiermittels in dem Behalter an einer
lubricant material at a location that is spaced     Stelle, die sich in
einem Abstand von der Auf- 



from said recording surface and in said air         zeichnungsflAche und in
dem Luftstrom befin- stream  so that, in operation, lubricant mol-
det, so daB Schmiermittelmolek~le aus dem ecules from said supply enter
said air stream   45  Vorrat in den Luftstrom eintreten, In vapour phase
and are transferred to said         gekennzeichnet durch recording surface,
das Begrenzen des Dampfdruckes des Vorra- characterised in that said supply
(22) com-     tes an SchmiermittelmolekOlen durch Sorgen prises
fir eine bezogen auf die der Aufzeichnungsfli- a mass of granules having a
total surface   50  che ktihle Temperatur des Schmiermittelvorra- area at
least 1000 times greater than the sur-     tes, wodurch eine monomolekulare
Schmier- face area of said recording surface, and            mittelschicht
auf der Aufzeichnungsflgche auf- the granules being coated with a substan-
rechterhalten wird. tially mono molecular layer of said lubricant thereby
producing a vapour pressure effective   55  2. Verfahren zm
Aufrechterhalten einer Schicht to maintain a mono-molecular lubricant layer
elnes organischen Schmiermittels auf elner on said recording surface.
Aufzeichnungsflache, umfassend: das Vorsehen elner magnetischen Aufzeich-
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1HE11 11111 III ||| nungsfilche (23), die eine Affinitat zu den Mo-
nieren des Schmiermittels mit einem VerdOn- lekUhlen eines organischen
Schmiermittels auf-     nungsmittel, das einen niedrigeren Dampfdruck
weist,                                             als das Schmiermittel
aufweist, um eine Mi- das Beschichten der Aufzeichnungsflfiche mit
schung zu erzeugen, deren Gesamt-Dampf- einer Schicht elnes organischen
Schmiermit-   5    druck im wesentlichen der gleiche ist wie der tels,
Dampfdruck elner monomolekularen Schicht das Einbauen der
Aufzeichnungsfliche in ei-        des Schmiermittels, wodurch die
monomoleku- nen Behalter (36, 72), der zumindest tellweise     lare
Schmiermittelschicht auf der Aufzeich- geschlossen ist,
nungsfliche aufrechterhalten wird. das Erzeugen eines Luftstroms (20) in
dem   1o Behdlter, der Ober die Aufzeichnungsfldche     4. Verfahren nach
irgendeinem vorhergehenden strormt, und
Anspruch, be! dam  die Aufzeichnungsflache das Anbringen sines Vorrates
(22) eines orga-      eine Magnetplatte ist, und be! dam der Luft- nischen
Schmiermittels in dem  Behalter an         strom durch die Rotafton der
Platte erzeugt einer Stalle, die sich in einen Abstand von der  is  wird.
Aufzeichnungsflache und in dam Luftstrom befindet, so daB
Schmiermittelmoleklile aus    5. Verfahren nach irgendeinem vorhergehenden
dam Vorrat in den Luftstrom eintreten,             Anspruch, bei dem  die
monomolekulare gekennzeichnet durch
Schmiermittelschicht eine Dicke im  Bereich '  das Begrenzen des
Dampfdruckes des Vorra-  .2o  '  von etwa 3 bis 15 Angstrom aufweist. tes
an SchmiermittelmolekUlen durch das Vorsehen einer Menge kdrniger
Tragerteil-  6. Verfahren nach irgendelnem vorhergehenden chen von sehr
groBer Oberfl~che bezogen auf        Anspruch, be! dem  die
Aufzeichnungsflache die Flache der Aufzeichnungsfliche, wobei die      eine
kohlsnstoffhaltige Oberzugsschicht eln- Tellchen eine Affinitt zu
SchmiermittelmolekUi-  25  schlieBt. len besitzen, und das Beschichten der
Tr~gertellchen mit im we-  7. Verfahren nach Anspruch 1 oder einem der
sentlichen dem Aquivalent einer monomoleku-        vom Anspruch 1
abh~ngigen AnsprUche 4 bis laren Schicht des Schmiermittels, wodurch ein
6, bel dem die Temperatur des Schmiermittels Dampfdruck erzeugt wird, der
wirksam ist, um   30  zumindest 0,5 * C klhier ist als die Temperatur die
monomolekulare Schmiermittelschicht auf        der Aufzeichnungsfilche. der
Aufzelchnungsflache aufrechtzuerhalten. 8. Verfahren nach Anspruch 2 oder
einem der 3. Verfahren zum Aufrechterhalten einer Schicht       vom
Anspruch 2 abh~ngigen AnsprUche 4 bis eines organischen Schmiermittels aut
einer  35     6, bei dem die wirksame Oberflche der Tra-
Aufzeichnungsfilche, umfassend:                    gertellchen zumindest
1000 mal groBer ist ale das Vorsehen einer magnatischen Aufzeich-
die Oberfltche der Aufzeichnungsfliche. nungsflache (23), die eine
Affinitat zu den Mo- fo lekUlen eines organischen Schmiermittels auf-    9.
Verfahren nach Anspruch 8, bei dem die Auf- weist,
40      zeichnungsflache eine kohlenstoffhaltige Ober- das Beschichten der
Aufzeichnungsflache mit        zugsschicht einschlieBt und bei dam die
komi- 



einer Schicht eines organischen Schmiermit-        gen Teilchen aus einem
kohlenstoffhaltigen tels,
Material gebildet sind. das Einbauen der Aufzoichnungsflgche in ei- nen
Behalter (36, 72), der zumindest teilweise  45  10. Verfahren nach Anspruch
2 oder irgendeinem geschlossen ist,                                   der
vom Anspruch 2 abhangigen AnsprOche 4 das Erzeugen eines Luftstromes (20)
in dem         bis 6, bei dam das Behandeln der Trggerteil- Behalter, der
Ober die Aufzeichnungsflache         chen das FUllen der Porigkeit der
Trigerteil- str6mt, und                                        chen mit dem
Schmiermittel umfalft. das Anbringen eines Vorrates (24) eines orga-  so
nischen Schmiermittels in dem  Behalter an     11. Magnetisches
Aufzelchnungsgerat, umfassend einer Stelle, die sich in einem Abstand von
der    ein magnetisches Aufzeichnungsmedium (23), Aufzeichnungsflfche und
in dam  Luftstrom          das eine Aufzeichnungsfl~che einschlieft, die
befindet, so daB SchmiermittelmolekUle aus         emne Affinit~t zu
organischen MolekUlen besitzt, dem Vorrat in den Luftstrom eintreten,
55      emne Schicht eines organischen Schmiermittels gekennzeichnet durch
auf der Aufzeichnungsfliche, das Begrenzen des Dampfdruckes des Vorra-
Mittel (31, 34) zum Erzeugen eines Luftstro- tes an Schmiermittelmolekllen
durch Kombi-         mes (20) zu der Aufzeichnungsflache und 12    I
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24 * c   L          S einen Vorrat (22) eines verdampfbaren organi-
schen Schmiermittelmaterials an einer Stelle, schen Schmiermlttelmaterials
an einer Stelle,      die sich in einem Abstand von der Aufzeich- die sich
in elnem Abstand von der Aufzeich-        nungsflache und in dem Luftstrom
befindet, so nungsflache und in dem Luftstrom befindet, so      daB im
Betrieb Schmiermittelmolek0le aus daB  im  Betrieb SchmiermittelmolekUle
aus   5     dem Vorrat in den Luftstrom in der Dampfpha- dem Vorrat in den
Luftstrom in der Dampfpha-       se eintreten und zu der
Aufzeichnungsflache se eintreten und zu der Aufzeichnungsflache
befordert werden, bef6rdert werden,
dadurch gekennzeichnet, daB der Vorrat (22) dadurch gekennzeichnet, daB das
Gerat welter       umfa~t enthalt:                                   10
eine Menge von K6rnem, die eine gesamte Mittel (36, 42) zum Sicherstellen,
daO die Be-     Oberfilche besitzen, die zumindest 1000 mal
triebstemperatur  des  Schmiermittelvorrates       groBer ist als die
Oberfl~che der Aufzeich- (21) niedriger als die Betriebstemperatur der
nungsflache, und Aufzeichnungsfllche ist, um  dadurch den           die
Korner mit einer im wesentlichen monomo- Dampfdruck des Vorrates an
Schmiermittelmo-   is  lekularen Schicht des Schmiermittels beschich-
lekUlen zu begrenzen, um elne monomolekula-       tet sind, wodurch ein
Dampfdruck erzeugt wird, re Schicht des Schmiermittels auf der Auf-
der wirksam  ist, urn elne monomolekulare zeichnungsffdche
aufrechtzuerhalten.               Schmiemlittelschicht auf der
Aufzetchnungsflg- che aufrechtzuerhalten. 12. Magnetischen
Aufzeichnungsgerat, umfassend    20 ein magnetisches Aufzeichnungsmedium
(23),     14. Gerat nach irgendeinem der AnsprOche 11 bis das eine
Aufzeichnungsfliche einschlieBt, die      13, be! dem die monomolekulare
Schmiermit- eine Affinitt zu organischen Molekilen besitzt,   telschicht
auf der Aufzeichnungsflache zwi- eine Schicht elnes organischen
Schmiermittels      schen 3 und 15 Angstrom dick ist. auf der
Aufzeichnungsflache,               25 Mittel (31, 34) zum Erzeugen eines
Luftstro-   15. Gerat nach irgendelnem der AnsprUche 11 bis mes (20) zu der
Aufzelchnungsflache, und           14, bei dem das magnetische
Aufzeichnungs- einen Vorrat (24) eines verdampfbaren organi-      medium
eine Magnetplatte umfaBt, die einen schen Schmiermrttelmaterials an elner
Stelle,      Kohlenstofflberzug aufweist. die sich in einem Abstand von der
Aufzeich-  30 nungsfilche und in dem Luftstrom befindet, so  16. Gerat nach
Irgendeinem der AnsprUche 11 bis daB  im  Betrieb Schmiermittelmolek0le aus
15, das eine Mehrzahl von Magnetplatten (31) dem Vorrat in den Luftstrom in
der Dampfpha-       aufweist, in dem der Luftstrom durch Rotation se
eintreten und zu der Aufzelchnungsflache        der Platten erzeugt wird.
bef6rdert werden,                         35 dadurch gekennzeichnet, daB
17. Gerft nach Anspruch 13, be! dem das magne- der Vorrat (24) in
Klumpenform vorliegt und        tische Aufzeichnungsmedium eine Magnetplat-
besteht aus elner einphasigen Mischung             te umfaBt, die einen
Kohlenstoffaberzug be- 



~iS    des verdampfbaren organischen Schmlermit-           sitzt, und bei
dem die K6mer Kohlenstoffkor- tels und                                   40
ner sind. eines VerdUnnungsmittels, das einen Dampf- druck besitzt, der
niedriger als der Dampfdruck  Revendlcations des Schmiermittels ist, wobel
der Vorratsklum-  i pen an Schmiermittel einen Dampfdruck be-      1.
M6thode pour maintenir une couche d'un lubNi- sitzt, der niedriger ist, als
der Dampfdruck des   45  fiant organique sur une surface d'enregistre-
organischen Schmiermittels, urn dadurch den        ment, comprenant:
Dampfdruck des Vorrates an Schmiermittelmo-           la pr~paration d'une
surface d'enregistre- kektlen zu begrenzen.
ment magndtique (23) ayant une affmnit pour les mol~cules de lubrifiant
organique, 13. Magnetischen Aufzeichnungsgerdt, umfassend    so     le
revetement de ladite surface d'enregis- ein magnetisches
Aufzeichnungsmedium (23),        trement avec une couche d'un lubrifiant
organi- das eine Aufzeichnungsflache einschlieSt mit       quo, einer
AffInitAt zu organischen MolekUlen,             le montage de Jadite
surface d'enregistre- eine Schicht elnes organischen Schmiermittels
ment dans un recipient (36,72) qui est au auf der Aufzeichnungsflache,
55      moins partiellement ferme, Mittel (31, 34) zum Erzeugen eines
Luftstro-         IVinduction d'un flux d'air (20),& l'interieur mos (20)
zu der Aufzeichnungsflicho, und           dudit r~cipient, qui passe sur
ladite surface einen Vorrat (22) eines verdampfbaren organi-
d'enregistrement, et 13    25                 EP O 302 606 B1
26     * c   L le montage d'une source (21) d'un lubri-         ment
magnetique (23) ayant une affinite pour flant organique a l'intdrieur dudit
rdcipient, a     les molecules de lubriflant organique, un endroit qui est
espace de ladite surface             le revetement de ladite surface
d'enregis- d'enregistrement et plac6 dans ledit flux d'air     trement avec
une couche d'un lubriflant organi- de sorte quo les mol6cules de lubrifiant
venant   5  que, de ladite source sont entrafnees dans ledit flux        le
montage de ladite surface d'enregistre- d'air,
ment dans un recipient (36,72) qui est au caract6ris6e par
moins partiellement ferm6, la limitation de la pression de vapeur de la
l'induction d'un flux d 'air (20), a l'interieur dite source de mol6cules
de lubrifiant par  io       dudit r6cipient, qui passe sur ladite surface
cr~ation, A lendroit de ladite source de lubri-      d'enregistrement,et
fiant, d'une temperature froide par rapport a            le montage d'une
source (24) d'un lubri- cello de ladite surface d'enregistrement,de sor-
flant organique a P'intdriour dudit reciplent, a te qu'une couche
mono-moleculaire de lubri-          un endroit qui est espacd de ladite
surface fiant est maintenue sur ladite surface d'enre-   15
d'enregistrement et situ6 dans ledit flux d'air gistrement.
de sorte que des moldcules de lubrifiant pro- venant de ladite source sont
entraMnhes par 2. Methode pour maintenir une couche d'un lubri-
ledit flux d'air, fiant organique sur une surface d'enregistre-
caract6ris6e par: ment, comprenant:                           20
la limitation de la pression de vapeur de la la preparation d'une surface
d'enregistre-       dite source de mol~cules de lubriflant par ment
magnetique (23) ayant une aWnWt6 pour           combinaison dudit
lubrifiant avec un diluant les molecules de lubrifiant organique,
ayant une pression de vapour plus falble quo le rev~tement de ladite
surface d'enregis-       celle dudit lubrifiant pour produire un melange
trement avec une couche d'un lubrifiant organi-  25  dont la pression de
vapeur totale est sensible- que,
ment la meme que la pression de vapeur le montage de ladite surface
d'enregistre-       d'une couche mono-moldculaire dudit lubri- ment dans un
recipient (36,72) qui est au           fiant, de sorte que ladite couche
mono-mol6- moins partiellement forme,                           culaire de
lubriflant est maintenue sur ladite l'induction d'un flux d'air (20), a
l'int6rieur  30  surface d'enregistroment. dudit recipient, qui passe sur
ladite surface d'enregistrement, et                             4. Mdthode
sulvant l'une quelconque des reven- le montage d'une source (22) d'un
lubri-         dications prdcddentes, dans laquelle ladite sur- fiant
organique a l'int6rieur dudit rdcipient, &     face d'enregistrement est un
disque d'enregis- un endroit qui est espac6 de ladite surface   35
trement magn~tique, et dans laquelle ledit flux d'enregistrement et situe
dans ledit flux d'air      d'air est induit par la rotation dudit disque. 



de sorte que les mol6cules de lubrifiant prove- nant de ladite source sont
entraihdes par ledit  5. Mithode suivant l'une quelconque des reven- flux
d'air,                                          dications precddentes, dans
laquelle ladite caract~risde par                            40       couche
mono-moleculaire a une dpaisseur la limitation de la pression de vapeur de
la     comprise entre 0,3 et 1,5 nm environ. dite source de mol~cules de
lubrifiant par utili- sation d'une masse de particules porteuses       '6.
Mithode suivant l'une quelconque des reven- granulaires de trOs grande
surface effective par     dications prdcddentes, dans laquelle ladite sur-
rapport a lN'tendue de la dite surface d'enre-   45  face d'enregistrement
comporte une couche gistrement, lesdites particules ayant une affini-    de
recouvrement contenant du carbone. t6 pour les mol~cules de lubrifiant, et
rev~te- ment desdites particules porteuses avoc sonsi-   7. Mdthode suivant
la revendication 1, ou l'une blement l'equivalent d'une couche mono-mole-
quelconque des revendications 4 a 6 lorsqu'el- culaire de dit lubrifiant,
afin d'engendror une   5o  les d6pendent de la revendication 1,dans la-
pression de vapour ayant pour effet de mainte-       quelle la temperature
dudit lubrifiant est MnfM- nir une couche mono-molculaire de lubrifiant
rieure d'au moins 0,5 C a la temp6rature de sur ladite surface
d'enregistrement.                ladite surface d'enregistroment. 9
M~thode pour maintenir une couche d'un lubri-  55   &  M~thode suivant la
revendication 2, ou l'une fiant organique sur une surface d'enregistre-
quelconque des revendications 4 a 6 lorsqu'el- ment, comprenant:
les dependent de la revendication 2, dans la- la preparation d'une surface
d'enregistre-       quelle la surface effective desdites particules 14
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! 1* porteuses est au moins 1000 fois plus grande         d'air (20) vers
ladite surface d'enregistrement, que la superficle de ladite surface
d'enregistre-    et ment.
une source (24) d'un lubriflant organique dvaporable, & un endroit qui est
espac6 de 9. M6thode suivant la revendication 8, dans la-   s      ladite
surface d'enregistrement et situe dans quelle ladite surface
d'enregistrement compor-      ledit flux d'air de sorte que, en
fonctionnement, te une couche de recouvrement contenant du           des
mol6cules de lubrifiant provenant de ladite carbone, et dans laquelle
lesdites particules        source entrent dans ledit flux d'air, en phase
granulaires sont en une matibre contenant du         vapeur, et sont
transfer~es A ladite surface carbone.                                    10
d'enregistrement, caracterise en ce que: 10. Mdthode suivant la
revendication 2, ou l'une            ladite source (24) est sous forme
globale quelconque des revendications 4 A 6 lorsqu'el-       et comprend un
mdlange h phase unique dedit les ddpendent de la revendication 2, dans la-
lubrifiant organique dvaporable et d'un diluant quelle le traitement
desdites particules porteu-  tS  ayant une pression de vapeur qui est
inf6rieure ses comprend le remplissage de la porosit6           a la
pression de vapeur du dit lubriflant, ladite desdites particules avec ledit
lubrifiant.           source globale de lubrifiant ayant une pression de
vapeur qui est Inferieure A la pression de 11. Appareil d'enregistrement
magnetique, corn-         vapeur dudit lubrifiant organique, de fagon a
prenant:                                    20       limiter la presslon de
vapeur de ladite source un support d'enregistrement magnetique     r    de
molecules de lubrifiant. (23) pr6sentant une surface d'enregistrement quil
a une affinite pour les molkcules organi-   1& Appareil d'enregistrement
magnetique, corn- ques,
prenant: une couche d'un lubrifiant organique sur   2S        un support
d'enregistrement magnetlque ladite surface d'enregistrement,
(23) prdsentant une surface d'enregistrement des moyens (31,34) pour
induire un flux          qui a une affinWte pour les molecules organi-
d'air (20) vers ladite surface d'enregistrement,     ques, et
une couche d'un lubriflant organique sur la une source (21) d'un lubrifiant
organique   3o   dite surface d'enregistrement, 6vaporable, & un endroit
qui est espace de              des moyens (31,34) pour Induire un flux
ladite surface d'enregistrement et situd dans        d'air (20) vers ladite
surface d'enregistrement, ledit flux d'air de sorte que, en fonctionnement,
et des molecules de lubrifiant provenant de ladite          une source (22)
d'un lubrifiant organique source sont entraihees dans ledit flux d'air, en
35  dvaporable, b un endrolt qui est espac6 de 



phase vapeur, et sont transfdrdes & ladite sur-      ladite surface
d'enregistrement et situd dans face d'enregistrement,
ledit flux d'air de sorte qua, en fonctionnement, caracterise en ce que
l'apparell comprend en         des molecules de lubrifiant provenant de
ladite \..-v-    outre:                                            source
entrant dans ledit flux d'air, en phase des moyens (36,42) agissant pour
que la  40      vapeur, et sont transf6rdes & ladite surface temperature de
fonctionnement de ladite sour-        d'enregistrement, ce de lubrifiant
(21) soit inferieure A la tempe-    caract~risd en ce que ladite source
(22) corn- rature de fonctionnement de ladite surface           prend-:
d'enregistrement, afin de limiter la pression de        une masse de
granules ayant une surface vapeur de ladite source de molecules de lubri-
4s   libre totale au moins 1000 fois plus grande que fiant de fagon A
maintenir une couche mono-         la superficie de ladite surface
d'enregistre- mol6culaire de lubrifiant sur ladite surface         ment,
les granules 6tant rev~tus avec une cou- d'enregistrement.
che sensiblement mono-moleculaire dedit lu- brifiant afin d'engendrer une
pression de va- 12. Appareil d'enregistrement magn6tique, corn-   so
peur qui a pour effet de maintenir une couche prenant:
mono-moleculaire de lubrifiant sur ladite surfa- un support
d'enregistrement magn6tique           ce d'enregistrement. (23) presentant
une surface d'enregistrement qui a une affinite pour les moldcules organi-
14. Appareil suivant l'une quelconque des revendi- ques,
65       cations 11 A 13, dans lequal ladite couche une couche d'un
lubrifiant organique sur         mono-moldculaire de lubrifiant a une
6paisseur ladite surface d'enregistrement,                     comprise
entre 0,3 et 1,5 nm sur ladite surface des moyens (31,34) pour induire un
flux          d'enregistrement. 15    29                 EP 0 302 606 B1
30  I         11111 lii IIII I 1 * C   L   M S 15. Appareil suivant l'une
quelconque des revendi- cations 11 A 14, dans lequel ledit support d'en-
registrement magn~tique est un disque d'enre- gistrement magn6tique
comportant un recou- vrement en carbone.                         5 16.
Appareil suivant l'une quelconque des revendi- cations 11 A 15, comprenant
une pluralit6 de disques d'enregistrement magn6tique (31), dans loquel la
circulation dudit flux d'air est  10 induite par la rotation desdits
disques. 17. Appareil suivant la revendication 13, dans le- quel ledit
support d'enregistrement magnetique comprend un disque d'enregistrement
magne-   15 tique comportant un recouvrement en carbone, et dans lequel
lesdits granules sont des granu- les de carbone 20 25 30 35 40 45 50 55 16


