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from the disk center by about one fourth the width of the slider per rotation of the disk.

Fibers contacting the disk surface were used in US-A-N ,366,390 issued to
Applgquist et al. to dislodge dust particles. Air flow from the:fotating disk then carries
the particles off of the disks.

‘All of the previous solutions were directed toward larger particles than presently
” dislodged, and spun off the disk

are encountered. Such large particles were e
surface. The small particles which cause probléms in today's disk drive devices do not
dislodge so easily. The prior solutions not proven effective in clearing disk

surfaces of such debris.

SUMMARY OF THE INVENTION
It is an object of the present invention to ameliorate one or more disadvantages of

the prior art.

e aspect of the invention there is provided a data storage device
comprising: a:disk having a data storing surface; means for controllably rotating said
said dlsk, aid slider transducing data when said disk is rotated in the first direction; and

mc_:aﬁ"s’-"'for moving the slider to remove debris from the data storing surface when said




said disk, said slider having a surface forming a plowing edge; and m
the slider to plow debris from the data storing surface when said disk*is'rotated in the
second direction.

According to still another aspect of the invention there is provided a data storage
device comprising: a disk having a data storing surface; means for controllably rotating

said disk in first and second directions; a slider supported adjacent the data storing

surface of said disk, said slider having a surface ing a plowing edge; means for

moving the slider to plow debris from the data storing surface when said disk is rotated
in the second direction; a frame for supporting the disk rotating means and actuator
means; and a cover sealingly coupled to‘the frame for preventing harmful particle

contamination from entering the data sto device.

According to still another t of the invention there is provided a data storage
device comprising: a disk having'a data storing surface; means for controllably rotating
said disk in first and second-directions; and a slider supported adjacent the data storing
surface of said disk, said:slider transducing data when said disk is rotated in the first
direction, and remov; ._ debris from the data storing surface when said disk is rotated in

the second direction.

Accord g to yet another aspect of the invention there is provided a data storage
device comprlsmg a disk having a data storing surface; means for controllably rotating

sa1d ""'dlsk in first and second dll‘CCthI‘lS a slider supported adJacent the data storing

surface of 'said.dis gf?fedge actuator: feans.



error rates.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

For a better understanding of the present inven; reference can be made to the

accompanying drawings, in which:
Fig. 1 is an exploded view of a disk dri

Fig. 2 is a detailed view of a spifidle and spindle motor assembly for the disk drive

of Fig. 1.
m of a spindle motor controller.
view of a disk slider.

Fig.

. Fig. 5 is a bottom view of the disk slider of Fig. 4.

Fig. 6lsa block diagram side view of the front end of a disk slider.

F1g 7 is a block diagram side view of thie back end of a disk slider.

f.a.disk slid



Fig. 10 is a top view of a disk and actuator.

Fig. 11 is a block diagram of an actu, 16tor controller.

t intended as a definition of the invention, but are provided

Cent
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CLAIMS

a disk having a data storing surface;

means for controllably rotating said disk in first and second directions;

a slider supported adjacent the data storing surface of said disk; 'said slider
transducing data when said disk is rotated in the first direction; and

means for moving the slider to remove debris from the data sto g surface when

said disk is rotated in the second direction.

2. The data storage device of claim 1 wherein said slid upports a head for reading
and writing data.
3.  The data storage device of claim 2 wherein said'head comprises a magnetoresistive
tfansducer. _
4. The data storage device of claim 2 rein said head comprises a thin film
magnetoresistive transducer.

5. The data storage device of ¢ 2 wherein said head comprises an inductive

transducer.
6. The data storage device aim 2 wherein said head comprises a thin film

inductive transducer.

10. The data sgorage device of claim 1 whérein said slider supports a ferrite transducer
head forreadlng and writing data.

11. The data storage (ievice of claim 1 wherein said slider has an outer diameter rail
ar_ld‘_'.;a Back end surface, said slider further comprising a plowing edge formed by the

_5i11_fersection of the surface of said outer diameter rail adjacent the disk surface, and the




plowing edge formed by the intersection of the surface of at I

disk surface and at least one side of the slider.

diameter edge of the slider and the surface of said rail g s

inhibit debris on the disk surface from sliding under e’
16.

17.

18.

19.

The data storage device of claim 1 and furthér comprising:

means for monitoring the error rates of the disk drive; and

means for initiating the cleaning of isk based on said error rates.

The data storage device of claim 1/anid further comprising:
means for monitoring the numb start-stop cycles of the disk drive; and
means for initiating the cle;m’i ; of the disk based on said count.

The data storage device of:elaim 1 and further comprising:

means for monitoring the error rates of the disk drive;

. means for initiatir}g the cleaning of the disk based on said error raies;

means for monitoring the number of start-stop cycles of the disk drive; and

A data,_,_§i§f5ge device comprising:
a dlsk Héving a data storing surface;

“and Sécond-ditections; - ?
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surface forming a plowing edge; and

means for moving the slider to plow debris from the data storing surface wh said

disk is rotated in the second direction.

20. A data storage device comprising:

a disk having a data storing surface;
means for controllably rotating said disk in first and second/directions; |
a slider supported adjacent the data storing surface of s disk, said slider having a
surface forming a plowing edge;
. means for moving the slider to plow debris fr: e’ data storing surface when said
disk is rotated in the second direction;
a frame for supporting the disk rotating m and actuator means; and :
a cover sealingly coupled to th
contamination from entering the data s e device.

21. ‘The data storage device of claimi20 wherein said slider supports a head for reading

and writing data.
22. The data storage deyice’ of claim 21 wherein said head comprises a
magnetoresistive transducer

23. The data storage device of claim 21 wherein said head comprises a thin film

magnetoresistive transducer.
24. The data storage device of claim 21 wherein said head comprises an inductive
transducer. |

25.

storage device of claim 21 wherein said head comprises a thin film

inductivgf-f__&%i;lsducer.

26. The data storage device of claim 20 wherein said slider is comprised of a ceramic
matenal

27 . The data storage device of claim 20 wherein said slider is comprised of ferrite.

d’slider is-overcoated; with:carbon. »
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29" " The data stoi

and said plowing edge is formed by the intersection of the surface of the rail adjacent the

disk surface, and the back end of the slider.

30. The data storage device of claim 29 wherein a second plowing edge i
the intersection of the outer diameter edge of the slider and the surface of the outer
diameter rail.

31. The data storage device of claim 30 wherein the angle of intérsection of the outer
diameter edge of the slider and the surface of the outer diamete; is sufficiently great

enough to inhibit debris on the disk surface from sliding under'the rail surface.

32. The data storage device of claim 20 wherein the, Jider includes an outer diameter

rail and an outer diameter edge, said plowing edge 1ed at the intersection of the outer
diameter edge and the surface of the outer diameter rail, the angle of intersection
between the outer diameter edge of the slid/ \d the surface of the outer diameter rail
being sufficiently great and sharp to inhibi ' ebris on the disk surface from slidiing under
the rail surface.

33. The data storage device of claim’ 30 wherein the angle of intersection of the outer
diameter edge of the slider and the:surface of the outer diameter rail is sufﬁcieﬁtly great
and sharp to inhibit debris on the isk surface from sliding under the rail surface.

34,

35.. _
means f_o mbnitoring the number of start-stop cycles of the disk drive; and
means for initiating the cleaning of the disk based on said count.

36. Thedata storage device of claim 20 and further comprising:
means for monitoring the error rates of the disk drive;

< .means for initiating the cleaning of the disk based on said error rates;

start-
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37. A data storage device comprising:
a disk having a data storing surface;

means for controllably rotating said disk in first and second directio

means for initiating the cleaning of the disk b on said error rates.
39. The data storage device of claim 37 and f t;he} comprising:

" means for monitoring the error rates e disk drive;
means for initiating the cleaning of the disk based on said error rates;

means for monitoring the numbet:of start-stop cycles of the disk drive; and

40.

means for controllal otating said disk in first and second directions;

a slider supporte'ti jacent the data storing surface of said disk, said slider having a

surface forming
actuator meaﬁs for moving the slider to plow debris from the data storing surface
when said dlsk s rotated i in the second direction;
a frame for supporting the disk rotating means and actuator means;
a cover sealingly coupled to the frame for preventing harmful particle

contammatlon from entering the data storage device;

means for monitoring the error rates of the disk drive; and




