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[57} ABSTRACT

A shielding strip is provided for a computer including
an electrically conductive housing and a non-conduc-
tive drive mounting structure situated within the hous-
ing. The drive mounting structure includes a plurality
of bays which communicate with an opening in the
housing. An electrically conductive retainer is situated
over the opening to hold the disk drives in the bays. The
shielding strip includes a longitudinal main portion ex-
tending along a first side of the housing adjacent the
opening and situated between the first side of the hous-
ing and the drive mounting structure. The shielding
strip further inciudes a plurality of spring structures
extending laterally away from the main portion and
toward the bays, each of such spring structures includ-
ing a first spring portion for contacting a conductive
portion of a disk drive mounted in a respective bay and
a second spring portion for contacting the retainer.

22 Claims, 31 Drawing Sheets
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APPARATUS FOR REDUCING
ELECTROMAGNETIC RADIATION FROM A
COMPUTER DEVICE

BACKGROUND OF THE INVENTION

This invention relates in general to apparatus for
reducing the emission of electromagnetic interference
(EMI) and, more particularly, to an apparatus for re-
ducing EMI from computers. :

One way to substantially reduce unwanted electro-
magnetic radiations from a personal computer is to
enclose the computer in a housing with no open ports or
removable covers. This, of course, is unrealistic since
the user requires access to such panei-mounted devices
as disk drives, optical drives, and so forth. The user also
requires access occasionally to the interior of the com-
puter which necessitates some form of removable
cover. Such a removable cover introduces the possibil-
ity of EMI radiations if appropriate design precautions
are not taken.

BRIEF SUMMARY OF THE INVENTION

A computer housing is described herein which is
capable of accommodating several disk drives or similar
devices in a plurality of bays within the housing. A
removable drive retainer/cover structure covers the
disk drives. The housing is fabricated such that the
drives are readily removable.

One object of the present invention is to provide a
grounding apparatus which grounds the disk drives and
the removable cover structure to the housing in such a
fashion as to reduce undesired EMI and to yet permit
ready removal of disk drives from the computer.

In accordance with the present invention, a shielding
strip is provided for a computer including an electri-
cally conductive housing and a non-conductive drive
mounting structure situated within the housing. The
drive mounting structure includes a plurality of bays
which communicate with an opening in the housing. An
electrically conductive retainer is situated over the
opening to hold the disk drives in the bays. The shield-
ing strip includes a longitudinal main portion extending
along a first side of the housing adjacent the opening
and situated between the first side of the housing and
the drive mounting structure. The shielding strip fur-
ther includes a plurality of spring structures extending
laterally away from the main portion and toward the
bays, each of such spring structures including a first
spring portion for contacting a conductive portion of a
disk drive mounted in a respective bay and a second
spring portion for contacting the retainer.

The features of the invention believed to be novel are
specifically set forth in the appended claims. However,
the invention itself, both as to its structure and method
of operation, may best be understood by referring 1o the
following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is an exploded perspective view of the com-
puter housing, retainer and grounding strip.

FIG. 1B is a perspective view of the computer hous-
ing including a drive support structure therein.

FIG. 2 is a front right side perspective view of the
drive support structure.

FIG. 3 is a rear perspective view of the drive support
structure.
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FIG. 4 is a front left side perspective view of the
drive support structure.

FIG. 5 is a perspective view of a drive support struc-
ture bay showing removable guides.

FIG. 6 is an exploded perspective view showing a
plurality of disk drive configurations which may be
installed in the drive support structure. S

FIG. 7 is a front view of a full height drive installed
in the drive support structure.

FIG. 8 is a front view of two first size half height
drives fitted with adapter trays and installed in the drive
support structure.

FIG. 9 is a front view of two second size half height .
drives fitted with adapter trays and installed in the drive
support structure.

FIG. 10 is a front view of the drive support structure.

FIG. 11 is an exploded perspective view of a drive
installed on the adapter tray.

FIG. 12 is a perspective view of the ground spring for
a rail mounted device.

FIG. 13 is an exploded view of a rail mounted device
employing the ground spring of FIG. 12 prior to instal-
lation of the device in the drive support structure. FIG.
13A is an enlarged view of the indicated portion of
FIG. 13.

FIG. 14 is an exploded perspective view of the
ground spring, rail and rail mounted device.

FIG. 15 is a bottom cross sectional view of the
ground spring installed on a rail mounted on a drive,
such cross section being taken along section line 15—15
of FIG. 7.

FIG. 16 is a bottom cross sectional view of the shield-
ing strip installed between the housing and drive sup-
port structure, such cross section being taken along
section line 16—16 of FIG. 7 and showing the shielding
strip and surrounding components.

FIG. 17 is a front perspective view of the shielding
strip of FIG. 16.

FIG. 18 is a rear perspective view of the shielding
strip of FIG. 16.

FIG. 19A is a front right side exploded perspective
view showing the housing/drive support structure, the
retainer and bezel. -

FIG. 19B is a rear left side perspective view of the
retainer of FIG. 19A.

FIG. 20 is the bottom cross sectional view showing
the ground strip of FIG. 16 and surrounding compo-
nents including an adapter tray mounted drive.

FIG. 21 is a front right side perspective view of the
retainer.

FIG. 22 is a side cross sectional view which show a
snap member of the drive support structure, such cross
section being taken along section line 22—22 of FIG. 2.

FIG. 23 is a side cross sectional view of the computer
housing/drive support assembly showing the initial
stage of installation of the retainer on the assembly.
FIG. 23A is an enlarged view of the indicated portion
of FIG. 23.

FIG. 24 is a side cross sectional view of the computer
housing/drive support assembly showing an intermedi-
ate stage of installation of the retainer on the assembly.
FIGS. 24A and 24B are enlarged views of the indicated
portions of FIG. 24.

FIG. 25 is a side cross sectional view of the computer
housing/drive support assembly showing the final stage
of installation of the retainer on the assembly wherein
installation in complete. FIGS. 25A, 25B and 25C are
enlarged views of the indicated portions of FIG. 25.
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FIG. 26 is a rear perspective view of the bezel for the
retainer.

FIG. 27 is a side view of the computer housing show-
ing the retainer and bezel prior to installation on the
housing.

FIG. 28 is a side cross sectional view showing the
upper portion of the bezel during installation on the
computer housing, such cross section being taken along
section line 30—30 of FIG. 19A.

FIG. 29 is a side cross sectional view showing the
upper portion of the bezel after installation on the com-
puter housing is complete, such cross section being
taken along section line 30-—30 of FIG. 19A.

FIG. 30 is a side cross sectional view showing the
lower portion of the bezel after installation on the com-
puter housing is complete, such cross section being
taken along section line 30—30 of FIG. 19A.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1A is an exploded perspective view of a per-
sonal computer assembly 10 which includes an enclo-
sure or case 15 and a disk drive support structure 20.
Case 15 is fabricated from electrically conductive mate-
rial and exhibits a generally parallelepiped shape. More
specifically, case 15 includes front and back members
15A and 15B, top and bottom members 15C and 15D,
and a side member 15E. The remaining sixth side of the
parallelepiped geometry of case 15 is open as seen in
FIG. 1A. An open chamber 25 is thus formed within
case 15 for receiving computer components and related
structures such as disk drive support structure 20.

When installed in housing 15, as seen in FIG. 1B, disk
drive support structure 20 spans substantially the entire
interior surface of front member 15A and a substantial
portion of the interior of case 15. Support structure 20 is
anchored at several locations within case 15 and is con-
figured to provide case 15 with additional structural
integrity as will be discussed later in more detail.

Disk drive support structure 20 is fabricated from
electrically insulative, substantially structurally rigid
material, such as a polycarbonate, for example. Disk
drive support structure 20 is illustrated in more detail in
the front right side perspective view of FIG. 2. In the
personal computer industry, the term “full height” disk
drive is used to describe a particular size of disk drive
and the term *half height” is used to describe a disk
drive which exhibits a height which is approximately
half the height of a “full height” disk drive. Both hard
disk drives and floppy disk drives are available in either
full height or half height versions.

Disk drive support structure 20 includes a plurality of
bays for housing a plurality of disk drives stacked one
atop the other. More specifically, structure 20 includes
bay C1 and bay C2 which together form a bay C. Bay C
is capable of housing a single full height disk drive or
two half height disk drives in bays C1 and C2, respec-
tively. Structure 20 further includes a bay D which is
substantially similar to bay C. Bay D includes bays D1
and D2. Bay D is capable of housing a single full height
disk drive or two half height disk drives in bays D1 and
D2, respectively. Disk drive support structure 20 also
includes a half height bay E as shown in FIG. 2 in this
particular embodiment of the invention. Disk drive
support structure 20 still further includes bays A and B
in the upper portion of structure 20 as shown in FIG. 2.

In more detail, disk drive support structure 20 in-
cludes substantially parallel side walls 30 and 35. Struc-
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ture 20 further includes a front wall 40 which is inte-
grally molded to and which extends between side walls
30 and 35 as shown in FIG. 2 and in the right side rear
perspective view of structure 20 shown in FIG. 3. Re-
turning again to FIG. 2, it is seen that front wall 40 of
structure 20 includes a plurality of openings 45, 56 and
55 which are aligned with bays C, D and E to provide
paths through which disk drives can be installed in such
chambers. Bays A and B have similar openings. From
FIG. 2, it is seen that bays A, B, C, D and E are formed
between substantially parallel shelves 20A, 20B, 20C,
20D, 20E and 20F which extend between side walls 30
and 35 of structure 20. Shelf 20F is the topmost shelf of
shelves 20A~20F. Shelves 204, 20B, 20C, 20D, 20E and
20F are stacked one above the other in spaced apart
relationship to form bays A, B, C, D and E therebe-
tween.

The periphery of front wall 40 includes a plurality of
bolt holes 60 to enable disk drive support structure 20 to
be securely bolted to the interior of case 15 as will now
be described. As seen in FIG. IB, front member 15A of
case 15 includes a plurality of bolt receiving holes 65
which are aligned with corresponding bolt holes 60 in
structure 20 when structure 20 is situated within case
15. Bolts 79 are then located in respective hole pairs
60-65 and fixed with appropriated fasteners to hold
front wall 40 of structure 20 firmly to front member
15A of housing 15,

Returning again to FIG. 3, it is seen that disk drive
support structure 20 includes four mounting pads 70,
each including a respective hole 75. When structure 20
is situated in the interior of case 15 as in FIG. 1B, holes
75 of structure 20 align with corresponding respective
threaded holes 80 in side member 15E. To increase
clarity, a portion of side member 15E adjacent a repre-
sentative hole 80 is shown in FIG. 3 at approximately
four times actual size.

A left side perspective view of structure 20 is shown
in FIG. 4 to more clearly depict mounting pads 70,
holes 75 and side wall 35 of disk drive support structure
20. Respective threaded bolts 85 are screwed through
each of hole pairs 75-80 to securely hold side wall 35 of
structure 20 to side member 15E of case 15.

As seen in FIG. 1B, drive support structure 20 ex-
tends across the majority of the interior surface of front
member 15A both laterally and longitudinally. In this
particular embodiment, support structure 20 extends
along the entirety of the interior surface of front mem-
ber 15A. Moreover, support structure 20 is fixedly or
rigidly attached to two substantially perpendicular
members of case 15, namely front member 15A and side
member 15E, as describe above.

When disk drive support structure 20 is mounted
within case 15 in this manner, the structural integrity of
case 15 is substantially increased. Support structure 20
houses and supports multiple disk drives while simulta-
neously improving the substantial structural integrity of
case 15. More specifically, the multi-chamber nature of
structure 20 acts to reinforce case 15 and enhances the
rigidity of case 15 against moments of force which
would otherwise cause case 15 to undesirably twist and
deform.

FIG. 5 is an enlarged and exploded right side per-
spective view of the lower bay C portion of disk drive
support structure 20, the entirety of which was shown
earlier in FIG. 2. Bay D is substantially identical to bay
C and thus the following discussion of bay C will apply
to bay D as well. Half height drives or full height drives






