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MAGNETIC DISC ASSEMBLY WITH ANNULAR FLANGE
BACKGROUND OF THE INVENTION

It is well known that in the disc-type memory assemblies it is
essential that the inner sensitive ends of the electromagnetic
read and write heads supported on the head mounting plate
portion of the frame or housing of the assembly be as close as
possible to the surface of the rotating disc for optimum sen-
sitivity. It is also essential, however, that the heads do not con-

2

One end of the bearings 22 engage a peripheral shoulder on
the drive shaft 20, as shown. A channel is provided in the bore
adjacent the upper end of the bearings 22, and a resilient
metallic annular C-clamp 24 extends into the channel and en- -

5 gages the upper end of the bearings 22. A second peripheral

tact the surface of the disc since permanent damage could

result both to the heads and to the disc itself.

The aforesaid requirements have caused most of the prior
art magnetic disc memory assemblies to be excessively com-
plicated and expensive, and to include a multiplicity of parts
and adjusting mechanisms to ‘enable the heads to be in-
dividually adjusted to the correct spacing with respect to the
surface of the disc. The complexities of the prior art arrange-
ments not only adds materially to their cost, but also affects
their reliability in maintaining the heads and the disc surface
at the prescribed optimum spaced relationship.

The assembly of the present invention, on the other hand, is
constructed in-a simplified manner and includes no adjust-
ment mechanisms for the heads. Instead, the heads may be
mounted on the head mounting plate in any appropriate
manner, so that their inner ends extend a predetermined
distance into the housing. The magnetic memory disc is sup-
ported within the housing in a precisely located axial position
by means of a hub, which in turn is mounted on the drive shaft
of the drive motor.

The disc is .supported against a peripheral shoulder which
extends around the hub; and it is held firmly in place by
means, for example, of a wedge-shaped metallic resilient C-
ring. In this way, and without the requirement for any complex
adjusting mechanisms, the disc is firmly and securely held at a
precisely located axial position with respect to the inner end of
the transducer head.

The invention provides, therefore, a simple and inexpensive
memory disc assembly, which requires no individual adjust-
ments after manufacture, and which is constructed so that the
spacing between the disc surface and the inner ends of the
read and write heads carried by the housing is accurately
spaced by the structure itself, rather than by subsequent ad-
justments of the positions of the individual heads, or of the
disc.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 s a side sectional view of a disc assembly constructed
in accordance with one embodiment of the invention; and

FIG. 2 shows a dual disc assembly representing a modifica-
tion of the embodiment of FIG. 1.

DETAILED DESCRIPTION OF THE ILLUSTRATED
- EMBODIMENTS .

The magnetic memory disc assembly shown in FIG. 1 in-
cludes, for example, a frame 10 which, in the illustrated em-
bodiment has a tubular configuration, and which supports a
housing 12 at its upper end, the housing being secured to the
frame by means, for example, of appropriate screws 14. The
upper end of the housing 12 may be designated the head
mounting plate 12a, and a plurality of openings 16 are pro-
vided in the head mounting plate for supporting the read and
write electromagnetic heads of the assembly. The heads may
be mounted in the openings 16 in any appropriate way, so that
their ends extend a precisely predetermined axial distance into
the housing 12.

An electric motor stator 18 is positioned within the frame
10. The housing 12 defines a central bore through which the
drive shaft 20 extends. Bearing units 22 are interposed in the
bore between the drive shaft 20 and the inner surface of the
bore. The drive shaft to which is attached a motor rotor ex-
tends into the frame 10 along a central axis within the frame.
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channel is provided in the bore having a wedge-shaped con-
figuration, and adjacent the lower end of the bearings 22. A

.wedge-shaped resilient metallic C-clamp 26 extends into the

latter channel, and engages the: lower end of the bearing, as
shown. Of course, other appropriate holding means may be
used. The bearings are axially preloaded to withstand eccen-
tricities and dynamic environment. That is, there is no dimen-
sional variation so long as the preloading threshold is not ex-
ceeded.

A hub 28 is mounted on the end of the drive shaft 20 for
rotation with the drive shaft about the aforesaid axis. The hub
is held on the end of the drive shaft by means, for example, of
a screw 30. The hub has a peripheral shoulder which engages
the upper end of the bearings 22. It will be appreciated that
the upper end of the bearings-may be precisely located with
respect to the head mounting plate 12a by the location of the
C-ring 24, which, in turn, is precisely located in its annular
channel in the bore of the housing 12. The C-ring 26, with its
wedge-shaped configuration, serves to hold the bearings 22
firmly against the upper C-ring 24. Then, the screw 30 may be

-tightened until the peripheral shoulder of the hub 28 engages

the upper end of the bearings, so that it too is precisely located
with respect to the inner surface of the mounting plate portion
of the housing 12.

An annular magnetic disc 32 is supported on the hub 28,
and is held firmly against a peripheral shoulder formed by a
flange 28a around the upper edge of the hub. The disc 32 is
held against the-peripheral shoulder by means, for example, of
a wedge-shaped C- ring 34, the ring being supported in a
peripheral channel in the hub 28 adjacent the lower face of
the disc 32.

As mentioned above, the annular channel which supports
the C-ring 24 may be precisely machined in the housing 12 to
be located a predetermined distance from the inner surface of
the head mounting plate portion 12a of the housing 12. The
hub 28 may also be precisely machined, as may the shoulder
provided by its flange 284. The spacing of the disc 32 from the
inner ends of the heads supported on the head mounting plate
may therefore be precisely located, and no adjustments of
either the heads or of the disc itself need be effectuated.

The resulting assembly, as shown in FIG. 1, for example, is
simple and straightforward in its construction, and is relatively
simple to assemble. The structure is sturdy and reliable in its
operation, and the disc 32 is firmly supported thereby at a
precisely predetermined distance from the inner ends of the
heads supported in the openings 16 in the head mounting
plate. The C-rings described above may, for example, be com-
posed of beryllium copper, and they may, for example, be ap-
proximately one-eighth inch thick by three-eighths inch wide
by 3 inches internal diameter.

The embodiment shown in FIG. 2 is essentially the same as
the embodiment of FIG. 1 and like components have been
designated by the same numbers. In the latter embodiment,
and merely as illustrative of a second expedient, the drive
shaft 20q, instead of having a shoulder formed therein as in the
embodiment of FIG. 1 includes a circumferential slot, and a C-
ring 50 is positioned in the slot and engages the lower end of
the bearings 22, so as to perform the same function as the
shaft shoulder in FIG. 1.

The embodiment of FIG. 2 includes a pair of magnetic discs
324 which are supported on the hub 28 in spaced relationship,
so as to provide a dual-type assembly, A first plurality of read
and write heads may be supported in the openings, such as the
openings 16 in the upper head mounting plate 124, for mag-
netic coupling with the upper surface of the disc 32a2; and a
second plurality of electromagnetic heads may be supported
in openings such as the openings 16a in a lower head mounting
plate, for magnetic coupling with the lower surface of the disc
32b.
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The discs 32a and 32b are held on the hub 28 as shown, with
the lower disc 32b engaging a peripheral shoulder of the hub,
and with the disc being separated by an O-ring 54 composed
of Neoprene, or other appropriate resilient material. A rigid
clamping ring 56 is secured to the end of the hub 28a by
screws, such as the screw 58, and the clamping ring serves to
hold the upper disc 324 firmly against the resilient ring 54
which, in turn, serves to hold the lower disc 32b firmly against
the shoulder on the hub 28a.

It will be appreciated that the hub 284 is precisely indexed
axially within the housing in the same manner as in the previ-
ous embodiment. The disc 32 is also precisely indexed in the
axial direction by the peripheral shoulder which may be accu-
rately machined on the hub. Therefore, the disc 32b may be
supported so that its lower surface is located at the precisely
predetermined distance from the inner ends of the heads sup-
ported in the mounting openings, such as the openings 16a.

The clamping ring 56, which also may be accurately
machined, accurately indexes the disc 32a, since the screw 58
is tightened until the ring 56 is in firm engagement with the
upper face of the hub 28. The resilient ring 54 merely serves as
a yieldable separating means for the two discs, and has no
function in the actual axial indexing of the disc. '

The assembly of FIG. 2 has the advantage in that it provides
double the disc ‘memory capabilities within essentially the
same space as the assembly of FIG. 1. As described above, the
recording surfaces of the discs 32a and 32b are maintained in
the correct axial positions by the shoulder on the hub 284 and
by the clamping rings 56, these indexing elements being
machined to within the required tolerances to assure that the
discs are properly located with respect to the head assemblies
which, in the embodiment of FIG. 2, are mounted on both
sides of the discs. ‘

As also mentioned above, the screws, such as the screw 58
are tightened until the clamping ring stops against the surface
of the hub. The dimensions are such that in the clamped posi-
tion, the O-ring 54, or equivalent spring loading means, is
under sufficient compression, so that it exerts a force against
the inner surfaces of the discs 324 and 32b and forces the discs
respectively against the shoulder on the hub and against the
clamping ring 56. Due to the axial force of the compressed O-
ring 54, through the coefficient of friction between the discs
and the supporting elements, the discs are held in position and
cannot slip. . .

The discs themselves in the embodiment of FIG. 2 may be
manufactured for less cost than in the usual construction,
since only one side of each disc need be lapped, and also the
nominal thickness of the disc may be reduced, for example,
from 0.250 inches to 0.125 inches without the usual severe
tolerances on thickness.

The invention provides, therefore, an improved and sim-
plified magnetic disc assembly in which the disc is held in a
precisely located and indexed axial position with respect to
the transducer heads, this being achieved with a minimum of
components and without the need for individual adjustment.

What I claim is:

1. A disc memory assembly for a digital computer, data
processor, data storage system, or the like, including: a hous-
ing having a mounting plate for electromagnetic transducer
heads; hub means rotatably mounted within said housing for
rotation about a. particular axis and spaced a precisely
predetermined distance from the inner surface of said mount-
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ing plate, said hub means including an annular flange extend-
ing around the periphery thereof, drive means for said hub
means; an annular shaped magnetic disc mounted on said hub
in concentric relationship therewith for rotation with said hub
about said axis; and means on said hub for holding said mag-
netic disc securely thereon and against said flange in firm en-
gagement with said flange, in which said hub means has a slot
extending around the periphery thereof in axially spaced rela-
tionship with said flange, and in which said holding means
comprises a wedge-shaped resilient metallic C-ring extending
into said slot.

2. A disc memory assembly for a digital computer, data
processor, data storage system, or the like, including: a hous-
ing having a mounting plate for electromagnetic transducer
heads; hub means rotatably mounted within said housing for
rotation about a particular axis and spaced a precisely
predetermined distance from the inner surface of said mount-
ing plate, said hub means including an annular flange extend-
ing around the periphery thereof; drive means for said hub
means; an annular shaped magnetic disc mounted on said hub
in concentric relationship therewith for rotation with said hub
about said axis; means on said hub for holding said magnetic
disc securely thereon and against said flange in firm engage-
ment with said flange, said holding means comprising an annu-
lar resilient member; means including an annular clamp
mounted on said hub for holding said resilient member firmly
against said disc; and a second annular-shaped magnetic disc
interposed between said clamp and said resilient member and
supported thereby in axially spaced coaxial relationship with
said first named disc on said hub.

3. A disc memory assembly for a digital computer, data
processor, data storage system, or the like, including: a hous-
ing having a mounting plate for electromagnetic transducer
heads; hub means rotatably mounted within said housing for
rotation about a particular axis and spaced a precisely
predetermined distance from the inner surface of said mount-
ing plate, said hub means including an annular flange extend-
ing around the periphery thereof; drive means for said hub
means comprising an electric motor having a drive shaft ex-
tending along said axis; means for mounting said hub on the
end of said drive shaft; an annular shaped magnetic disc
mounted on said hub in concentric relationship therewith for
rotation with said hub about said axis; means on said hub for
holding said magnetic disc securely thereon and against said
flange in firm engagement with said flange, and which includes
bearing means interposed between said drive shaft and said
housing, said hub having a peripheral shoulder engaging one
end . of said bearing means, and said drive shaft having a
peripheral shoulder engaging the other end of said bearing
means, so as to position said hub precisely with respect to the
inner surfaces of said mounting plate.

4. The combination defined in claim 3, in which said hous-
ing includes a first annular channel therein adjacent one end
of said bearing means, and a wedge-shaped second annular
channel therein adjacent the other end of said bearing means,
and which includes a resilient metallic annular C-clamp ex-
tending into said first annular channel and engaging said one
end of said bearing means, and a resilient metallic wedge-
shaped annular C-clamp extending into said wedge-shaped
second annular channel and engaging the other end of said
bearing means.



