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[57] ABSTRACT

An air circulation control system for a magnetic
recording disc drive employing a baffle pivotally
mounted near the shroud which encircles the disc
pack. A torsion spring holds the baffle in a retracted
position against the shroud adjacent to the head ac-
cess opening in the shroud for insertion and removal
of disc packs. Rotation of the disc packs causes air
flow across the baffle until the air flow pulls the baffle
into the spaces between the discs of the disc pack.
Thereafter the baffle causes an air pressure dif-
ferential around the periphery of the disc pack which
is used to pump cooling air through the disc drive.

6 Claims, 4 Drawing Figures
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1
AIRFLOW CONTROL SYSTEM
SUMMARY OF THE INVENTION

Magnetic recording disc drives include a spindle for
supporting and rotating a removable disc pack. Mag-
netic recording heads are positioned over each disc sur-
face for reading and writing information on the disc.
The recording heads are “flying heads” which are
acrodynamically supported on a layer of air over the
disc for non-contact recording. Ventilation is provided
through the disc pack support zone for preventing ex-
cessive heating of the disc pack area.

A shroud is typically provided peripherally surround-
ing the disc pack with a head access opening in the
shroud through which the heads are extended after a
disc pack is in place. A number of disc drives of this
type have been known heretofore designed for use with
the IBM type 2316 disc pack in which air ventilation
was provided by air flowing into the disc pack zone
through air holes in the central hub of the disc pack
with the air flowing outwardly across the discs for
discharge at the outer edge of the disc pack.

A new generation of disc drive equipment is develop-
ing for use of the IBM type 3336 disc pack which con-
tains no central holes for the provision of ventilation air
at the center of the disc pack. The IBM type 3330 disc
drive which employs the 3336 disc pack provides a
large blower for forcing air into the periphery of the
disc pack through one hole in the shroud while a
second hole is provided in the shroud at a different
radial position for discharge of the air.

In accordance with this invention, the expense and
complexity of the air ventilation blower with its accom-
panying parts in' the IBM 3330. type disc drive is
eliminated by providing an aerodynamically actuated
torsion spring return air baffle at the periphery of the
disc pack. The baffle is mounted on the disc pack’s
shroud adjacent to the head access opening in the
shroud by means of ‘a hinge with the torsion spring
resiliently urging the baffle toward a retracted position.
An air entrance opening is provided in the shroud on

- the opposite side of the hinge from the head access
opeéning with the air access opening on the “down-
stream” side of the head access. opening in the
direction of disc pack rotation.

The torsion spring holds the baffle in a retracted
position so that the baffle does not interfere with inser-
tion and removal of disc packs in the drive. When the
disc pack is started, initial rotation of the discs cause
peripheral air flow around the disc pack. This air flow
builds up until it pulls the baffle toward the disc pack
overcoming the resistance of the torsion spring. The
baffle is preferably actuated by aerodynamic lift which
is produced by the high velocity air stream, but alterna-
tive ways of operating the baffle can be employed. As
the disc pack continues to rotate, the air flow which is
driven by the disc pack causes a high pressure area on
the up-stream side of the baffle and a low pressure area
on the down-stream side of the baffle so that air flows
into the disc pack zone through the air entrance open-
ing in the shroud and flows out through the head ac-
cessing opening.

The baffle'is preferably provided with fingers which
extend into the space between the discs to increase air
flow, but satisfactory results have also been obtained
with an unslotted baffle which moves into a position ad-
jacent to the periphery of the disc pack.
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This structure has been built and demonstrated to be

'satisfaclory as the sole means of ventilating the disc

pack zone of a disc drive employing IBM type 3336
disc packs. Elimination of the fan not only saves the
cost of the fan, but also eliminates the heat which
would be added to the system by the fan. Where desira-
ble, a separate actuating mechanism may be employed
for moving the baffle into place and retracting it, such
as, for instance, a cam on the door which opens and
closes the disc drive for insertion of the disc pack, but I
prefer to employ the torsion spring retraction and
aerodynamic extension of the baffle.

Additionally, there may be situations where it is
desirable to mount the baffle at a location on the disc
pack remote from the head access opening in the
shroud, but I prefer to employ the head access opening
for air discharge for simplicity in design and to
facilitate additional air flow in the area of the head ac-
cessing mechanism where further cooling is desired.

I prefer to have the air entrance opening within the
first 90° of the periphery of the disc pack down stream
from the head entrance opening with the baffle
between the two openings as this arrangement provides
optimum control of the flow of air through the disc
pack.

These and other features of the invention will
become apparent from the following description of a
particular embodiment of the invention read in con-
junction with the attached drawings in which:

FIG. 1 is a plan view of the shroud of a disc drive em-
ploying this invention;

FIG. 2 is a perspective view of the air entrance and
exit openings in the apparatus of FIG. 1 with the air
control baffle mounted thereon. The air control baffle
is shown in full line in its retractable position and in
phantom outline in its extended operating position,

FIG. 3 is a horizontal view of the apparatus of FIG. 1
on a larger scale; and

FIG. 4 is a vertical elevational view of the apparatus
of FIG. 1. For simplicity in illustration, the recording
heads which would be visible in the background of the
drawing are omitted.

Referring now in detail to the drawings, and particu-
larly to FIG. 1, the apparatus illustrated therein in-
cludes a spindle 10 for supporting and rotating conven-
tional disc packs of the 3336 type surrounded by a
shroud 12. A head access opening 14 is provided in the
shroud to permit-access of magnetic recording heads
16 (FIG. 3) into the disc pack 18. An air entrance
opening 20 is provided in the shroud adjacent to the
head access opening 14 and a plurality of panels 22 are
mounted in the disc drive behind the shroud to form a
plenum chamber 24 through which air flows to the air
entrance opening 20. The plenum chamber 24 is pro-
vided with communication not shown to the exterior of
the disc drive through which air may flow into the
plenum chamber, and a conventional filtering means is
provided for: filtering air flowing into the plenum
chamber 24 from the exterior of the disc drive. A sup-
port structure 26 behind the panels 22 supports the
panels 22. The support structure 26 conveniently forms
a cam tower supporting cams 28 which control the
loading and unloading of the recording heads 16.

Baffle 30 is pivotally mounted on the panels 22
between the head access opening 14 and the air en-
trance opening 20 by means of a hinge 32, and a stop
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34 is provided for limiting the pivotal motion of the baf-
fle. The hinge 32 has one leg 36 which is clamped
between the stop 34 and the panels 22 by means of
screws 38 and the hinge has a second leg 40 which is
spot welded to the baffle 30. A torsion spring 42 is
anchored at its lower end 44 in the stop 34 and at its
upper end in a hole 46 in the baffle which resiliently
urges the baffle toward its retracted position shown in
full line in FIG. 3 while permitting the baffle to swing to
the dotted line position of FIG. 3. .

A plurality of fingers 48 are provided on the baffle 30
positioned to move into the space between adjacent
discs of the disc pack 18, as best seen in FIG. 3. Where
the invention is employed with the 3336 type disc pack,
the baffle is preferably constructed with individual fin-
gers 48 having a height of 0.150 inches with slots 0.225
inches wide between the blades so that there is approxi-
mately a 0.075 clearance between the baffle and discs.

It will be noted that an enlarged finger 50 is provided
on the bottom of the baffle 30 and a second enlarged
finger 52 is provided on the top of the baffle. The bot-
tom finger 50 is provided to contact a limit switch 54
mounted under the disc pack to close a signaling circuit
which may be employed in the operation of the disc
pack to indicate that the disc pack is rotating at suffi-
ciently high speed to sustain flight of the flying heads.
The upper finger 52 is provided to generate turbulence
in the air flow on top of the disc pack, to generate heat
in this area and control the thermal gradient in the disc
pack area.

A pair of ribs 56 are provided on the shroud on op-
posite sides of the baffle and a pair of ribs 58 are pro-
vided on the shroud above the baffle to protect the baf-
fle from damage by the disc pack as the disc pack is in-
troduced to the disc pack receiving zone in the shroud.

The air control baffle of this invention operates in
the following way. When the disc pack 18 is first placed
in the disc drive, the baffle 30 is in its retracted position
illustrated in full line in FIG. 3. When rotation of the
disc pack starts in the direction of arrow 60, the disc
pack drives air flow in- a circumferential direction
across the baffle 30 as indicated by arrows 62 in FIG. 2
and this air flow causes lift on the baffle due to stalled
air behind the baffle. When the rotation of the disc
pack reaches a sufficient speed that the lift on the baf-
fle is great enough to overcome the preload of the tor-
sion of spring 42, the baffle is pulled away from its
retracted position to a position closer to the disc pack
with the fingers 48 extending into the space between
the discs of the pack.

As the disc pack continues to rotate, the circum-
ferential movement of air around the disc pack
produces a high pressure area 64 on the up-stream side
of the baffle and a low pressure area 66 on the down-
stream side of the baffle. Air flows from the high pres-
sure area 64 out through the head access opening for
cooling of the head accessing mechanism and air flows
into the low pressure area 66 through the air entrance
opening 20 along the path indicated by arrows 68 in
FIG. 1.

It will be apparent that when the disc drive is turned
off and rotation of the disc pack slows down, the baffle
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30 is automatically retracted.
The drawings in the above description relate to the

best mode which [ now contemplate for practicing my
invention, but it will be apparent to those skilled in the

art that a wide variety of changes may be made in the
particular structure employed.

I claim:

1. In a disc drive having a disc pack receiving zone,
means for supporting and rotating a pack of parallel
discs in the zone in a predetermined direction around
an axis, a shroud peripherally encircling the zone and a
recording head entry aperture in the shroud for per-
mitting introduction of recording heads into the zone
between adjacent discs in the zone the improved means
for circulating air through the zone which comprises:
an air entry opening in the shroud peripherally spaced
from the head entry aperture less than 90° in the
predetermined direction of rotation of the discs, a baf-
fle spaced away from the zone for permitting the
mounting and removal of disc packs in the zone, and
means for moving the baffle to a position adjacent to a
disc pack in the zone in an area between the head entry
aperture and the air entry opening.

2. The apparatus of claim 1 in which the means for
introducing the baffle comprises hinge means pivotally
supporting the baffle adjacent to the shroud at a loca-
tion between the air entry opening and shroud and a
spring resiliently rotating the baffle around the hinge to
a position with the baffle extending across the head
entry aperture whereby air flow across the baffle
caused by initial rotation of the disc pack causes the
baffle to rotate about the hinge.

3. The apparatus of claim 2 characterized further by
the inclusion of a safety switch mounted adjacent to the
shroud for sensing the position of the baffle.

4. In a magnetic recording disc drive having a disc
pack receiving zone, means for supporting and rotating
a pack of parallel discs in the zone in a predetermined
direction around an axis, and a shroud peripherally en-
circling the zone, the improved means for circulating
air through the zone which comprises a baffle pivotally
mounted adjacent to the shroud at a hinge line
generally parallel to the axis of rotation of the disc
pack, spring means resiliently urging the baffle around
the hinge line in the direction opposite to the predeter-
mined direction of rotation of the disc pack to retract
the baffle against the shroud, an air exit opening in the
shroud, and an air entrance opening in the shroud on
the opposite side of the hinge line from the air exit
opening whereby initial rotation of the disc pack causes
air flow across the baffle until such air flow pulls the
baffle toward the disc pack and the baffle thereafter
causes air flow into the entrance opening and out of the
exit opening while the disc pack continues to rotate.

5. The apparatus of claim 4 characterized further by
the inclusion of stop means for limiting the rotation of
the baffle by the air flow to hold the baffle in position
between the rotating discs of the disc pack.

6. The apparatus of claim 5§ characterized further by
the inclusion of a safety switch mounted adjacent to the
shroud for sensing the position of the baffle.
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