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[57] ABSTRACT 
A fixed disc drive type of memory storage devices 
includes an annular elastomeric pad that is engaged 
between the actuator base plate and a bowl-shaped 
lower casing. The pad is concentric with the spindle 
axis and forms an air-tight seal at the edge of a circular 
opening in the lower casing that prevents dust from 
entering the housing. The base plate has a circular plat 
form portion with the hub for the spindle shaft being 
formed at its center. The circular form of the opening 
and platform portion are such that any temperature 
differential across the lower housing induces an oil 
scanning type of deformation in the base plate so that 
the spindle does not tilt relative to the plane of motion 
of the transducers. . 

15 Claims, 5 Drawing Figures 
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MEMORY STORAGE APPARATUS HAVING 
IMPROVED HOUSING AND BASE PLATE 

ARRANGEMENT 

BACKGROUND OF THE INVENTION 

The present invention generally relates to memory 
storage devices of the type that include one or more 
rotating discs. More particularly, the present invention 
concerns rotating disc memory storage devices that 
include a housing that provides a dust-free environment 
for the rotating disc or discs. 

U.S. Pat. Nos. 4,280,155 and 4,282,554 are illustrative 
of that type of rotating disc memory storage apparatus 
known as fixed disc drives. As shown in the ’554 patent, 
a fixed disc drive typically includes a housing made of 
two generally bowl-shaped casings that are fastened 
together to form an air-tight seal therebetween so that 
the discs are isolated from the ambient environment. 
Such air-tight seal is desirable because the presence of 
dust or other air-borne contaminants on the active por 
tions of the discs will introduce noise into read-out 
therefrom and will also induce rapid wear of the trans 
ducers and disc surfaces. It is also noted that the motor 
of the disc drive devices include air-tight bearing seals 
to further reduce the possibility of dust contamination, 
and also a filter is incorporated in the internal ventila 
tion or cooling system of the device (as illustrated in 
U.S. Pat. No. 4,282,554) to remove any contaminants 
from air recirculated within the housing. 
The aforementioned U.S. Pat. No. 4,280,155 discloses 

a fixed disc drive that includes a flat rectangular base 
plate made of aluminum and a bowl-shaped cover made 
of plastic. A magnetic transducer head carriage and 
positioning assembly (referred to hereinafter as a trans 
ducer actuator assembly) is mounted to the base plate 
adjacent the periphery of the discs, with the transducers 
being mounted upon flexure arms that project out 
wardly form the actuator assembly. The motor for ro 
tating the discs is mounted above the base plate within 
the housing. 
A major shortcoming of prior known art memory 

storage devices relates to tilt of the axis of rotation of 
the discs relative to the path of movement of the trans 
ducers as a result of temperature distortions in the hous 
ing or base plate upon which the actuator assembly is 
mounted. Referring, for illustrative purposes, to the 
aforementioned U.S Pat. No. 4,280,155, it will be seen 
that the uppermost flexure arm and associated trans 
ducer is spaced about twice as far from the base plate as 
the lowermost flexure arm and transducer. If heat is 
unevenly distributed across the base plate, as may be 
produced by the internally mounted motor, the base 
plate will tend to distort as a result of such heat so that 
the spindle axis tilts relative to the actuator assembly. If 
any “tilt” is so induced, the uppermost transducers will 
be shifted from the desired track location on the upper 
most disc. It is noted that even a minute amount of such 
radial shifting is unacceptable in a fixed disc drive in 
tended for very high track density. 

SUMMARY 

The present invention provides a rotating disc mem 
ory storage apparatus having an improved base plate 
and housing arrangement adapted to solve the afore 
mentioned problem. 

In accordance with the invention, the housing of the 
memory storage apparatus includes two casings that are 
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2 
removably attached to each other to form a generally 
air-tight enclosure. One of the casings has a wall portion 
in which a circular opening is formed. The apparatus 
further includes a base plate having a generally flat, 
annular platform portion and another portion project 
ing from the periphery of the platform portion to which 
the actuator assembly is mounted. The spindle for rotat 
ably mounting the discs is perpendicularly disposed at 
the center of the circular platform portion of the base 
plate. The base plate is mounted to the housing so that 
the spindle is centered within the aforesaid circular 
opening, and an annular elastomeric member is pro 
vided for forming an air-tight seal between the housing 
and the base plate. 
Due to the annular shape of that portion of the base 

plate to which the spindle is mounted, a temperature 
differential between the interior and exterior surfaces of 
the base plate in the vicinity of the spindle will cause the 
plate to distort in an “oil-canning” manner such that the 
spindle axis will remain normal to the plane of the base 
plate; particularly, the spindle axis will remain perpen 
dicular to the plane of the actuator portion of the base 
plate even if the base plate buckles somewhat in re 
sponse to a temperature differential across the base 
plate. This type of temperature distortion of the base 
plate will accordingly not result in any substantial “tilt 
ing” action as described before in connection with the 
known prior art rotating disc memory storage appara 
tuS. 

Due to the thermal insulation properties of the elasto 
meric member and the lack of any direct conductive 
connection between the base plate and the outside hous 
ing, heating or cooling of the base plate can only occur 
by convective heat transfer through the circulated air 
within the unit. This uniform air bath heat transfer as 
sures that the base plate assembly is maintained at a 
substantially uniform temperature throughout (even 
when its temperature is changing). 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan view of a preferred embodiment 
of the improved rotating disc memory storage device of 
the present invention, with the discs and the associated 
disc clamp being removed to better illustrate the form 
of base plate, and with the actuator assembly and chassis 
being illustrated in phantom outline. 
FIG. 2 is a section taken generally as shown by line 

2–2 in FIG. 1, with the discs and disc clamp being 
included, and with the actuator assembly and chassis 
again being shown in phantom outline. 
FIG. 3 is an exploded isometric view showing the 

form of the elastomeric pad and the attachment of the 
base plate to the lower casing of the housing. 
FIG. 4 is an exploded isometric view which depicts 

the construction of the actuator assembly and its rela 
tionship to the base plate. 
FIG. 5 shows the relative orientation of the magnets 

in the actuator assembly. 
DESCRIPTION OF A PREFERRED 

EMBODIMENT 

Referring now more particularly to FIGS. 1–3, a 
preferred embodiment of the disc drive memory storage 
apparatus 10 of the present invention includes a housing 
comprised of lower casing 12 and an upper casing 14 
(the lower casing may also be referred to as the “bowl” 
and the upper casing as the “cover”). As shown in 
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FIGS. 1, 2 and 3, lower casing 12 is horizontally 
mounted to the chassis 18. The housing may be verti 
cally oriented on its sides so long as the actuator assem 
bly moves only in a horizontal direction, and it there 
fore should be recognized that the terms, upper and 
lower (or right and left) as used herein are not meant to 
be limiting. Generally, and as in the aforementioned 
prior art fixed disc drives, the housing provides a sealed 
environment for the magnetic discs so that the active 
areas of the discs will be free from dust or other contam 
inants that could otherwise affect the information stored 
on the discs and cause undue wear of the discs and 
transducers. 

Casings 12 and 14 are fabricated from aluminum or 
other material that conducts heat rapidly, thus enabling 
the casings to act as heat-sinks. In this connection, an air 
circulation and filtration system as described in copend 
ing application Ser. No. 06/391,782, filed June 24, 1982, 
U.S. Pat. No. 4,489,356 on an invention of Paul L. 
Farmer entitled “Enclosed Disk Drive with Improved 
Air Filtration System” and assigned to Atasi Corpora 
tion, the assignee of this application, is provided within 
the housing for continuously circulating air over the 
interior surfaces of the casings to allow the air to be 
cooled by dissipation of the heat through the casing 
walls. This copending application is hereby incorpo 
rated by reference. 
Lower casing 12 is mounted by Lord-type shock 

mounts 16 (phantom outline in FIG. 3) to chassis 18. 
The shock mounts 16 are of standard construction in 
corporating rubber diaphragms adapted to isolate the 
memory storage apparatus from lower frequency vibra 
tions (shocks) transmitted into the chassis 18. As best 
seen in the top plan view of FIG. 1, the casings are 
contoured to the shape of the magnetic discs. Thus, the 
casings include rounded wall portions adjacent the 
discs, and in the vicinity of the actuator assembly 26, the 
casings are narrower. Flanges 28 and 30 are integrally 
formed at the actuator end of the lower casing, to which 
the shock-isolating mounts 16 are attached. Two further 

... mounts (shown in phantom form in FIG. 1) are attached 
to the other end of the lower casing 12 adjacent the 
other two corners. It will be observed in FIG. 3 that the 
mounts are attached to upright surfaces of the casing 12 
so that the axes of the rubber diaphragms of the mounts 
are parallel to the linear direction of travel of the recip 
rocating carriage 40 (FIG. 4) of the actuator assembly. 
This orientation enables the mounts 16 to absorb those 
external shocks that would be most apt to jar the trans 
ducers 74 off the desired track locations on the discs. 
Mounts 16 also isolate the structure to which the disc 
drive is attached from vibrations generated internally in 
the disc drive primarily by the reciprocating motion of 
the actuator assembly 26. 
Memory storage apparatus 10 further comprises as 

shown in FIG. 3 a base plate 32 to which the magnetic 
discs D1, D2, and D3 and the actuator assembly 26 are 
operatively connected. Base plate 32 is integrally 
formed from a rigid, relatively heavy material. Prefera 
bly, steel is used because it has a relatively high first 
natural frequency of vibration thereby increasing the 
mechanical bandwidth of the structure. Moreover, steel 
is preferred due to the novel integral formation, within 
the base plate, of the pole members (magnet support 
structures) and shield members of the actuator assem 
bly, as described hereinafter. The base plate includes a 
generally annular, flat platform portion 34 having a boss 
or hub 36 with a through bore precision formed at the 
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center thereof. An actuator portion 38 projects out 
wardly from the periphery of the platform portion, 
Thus, the base plate will be seen to have a shape in top 
plan generally resembling a ping-pong paddle. 
The use of an integrally formed base plate combining 

the boss and spindle bore with the support for the actua 
tor assembly and the magnetic pole members and shield 
ing results in several significant advantages over the 
prior art. Assembly costs are reduced by eliminating the 
tight tolerances required in the prior art on the compo 
nents to be assembled to ensure that the final structure 
was within tolerances. Fasteners and adjustments are 
eliminated with commensurate cost savings and im 
provement in reliability and quality. The base plate is 
mounted in the housing in a manner which mechani 
cally and thermally substantially decouples the base 
plate and actuator assembly from the housing and exter 
nal environment. By using a low carbon steel (in one 
embodiment ductile iron which resists oxidation is used) 
or other magnetically soft steel, the base plate also 
serves as a magnetic shield to prevent stray flux from 
the disc motor and the transducer actuating assembly 
from entering the disc area and erasing or degrading 
data. Use of a single integral base plate allows all me 
chanical components in the disc drive to be easily as 
sembled, tested, removed and replaced. This makes 
initial manufacture and servicing easy. To minimize 
magnetic flux escaping from the pole pieces into the 
disc area, sharp edges on the base plate are avoided. 
Any such edges are deliberately rounded as necessary 
to yield the required low magnetic flux. The actual 
amount of rounding required was determined experi 
mentally and ranged typically from 1/16" radius to #" 
radius. 

Details of construction of actuator assembly 26 and 
the actuator portion 38 of base plate 32 are disclosed in 
the co-pending U.S. Pat. application Ser. No. 
06/352,943 filed Feb. 26, 1982, now U.S. Pat. No. 
4,414,594 and the disclosure of this co-pending U.S. 
patent application is incorporated hereby by reference. 
Actuator assembly 26 is generally comprised of a car 
riage 40 and a pair of electromagnetic motors that exert 
transversely spaced, symmetrically disposed motive 
forces upon the carriage. The carriage is supported for 
reciprocating movement between lower and upper cy 
lindrical guide rods, 42 and 44 respectively. Lower rod 
42 (with its end facing the spindle being rounded to 
prevent flux leakage) is secured to the base plate within 
a longitudinal recess 48 (FIG. 3,), which recess is 
formed so that the axis of the rod 42 is normal to the 
spindle axis and so that the rod 42 extends generally 
radially to the axis of spindle 80 but is slightly offset to 
one side of the spindle axis (FIG. 1). Upper rod 44 is 
mounted to support member 47 that is, in turn, pivotally 
attached to the right magnet support structure 48. The 
upper guide rod support member 47 pivots about an axis 
that is parallel to and laterally offset from the lower rod 
so that the core of the transducer follows a radius of the 
disc during “seek”. The upper rod 44 is overhead and 
parallel to the lower rod 42. 
The carriage 40 of the actuator assembly 26 includes 

a central body portion and coil support wings 70a and 
70b extending symmetrically at the side of the central 
body portion. A single pair of rollers 50 is mounted to 
the top of the carriage body, and two longitudinally 
spaced pairs of rollers 51 (one shown in FIG. 4) are 
mounted to the lower end carriage body. The rollers 
ride against the upper and lower guide rods 42 and 44 










