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singl e syst cPersonat computer systems In general and IBM

personal computers In particular have altalned wide-
spread use for providing computer power t many
segments of today’s modern soclety. Personal com-
puter systems can usually be defined as a desk top,
floor standing, or portable microcomputer that con-
sists of a system unit having a single system pro-
cessor and associated volatile and non-volatle
memory, a display monlitor, & keyboard, one or more
diskelte drives, a fixed disk storage, and an optional
printer, One of the distingulshing characteristics of
these systems Is the use of a motherboard or system
planar to oleclrically connect these components
together. These systems are designed primarily to
give independent computing power to a single user
and are Inexpensively priced for purchase by individu-
als or small businesses. Examples of such personal
computer systoms are IBM's PERSONAL COM.
PUTER AT microcomputers and TBM's PERSONAL
SYSTEM/2 Models 25, 30, 50, 80, 70 and 80 micro-
computers. These systems ¢an be classified Into two
general families. The first femily, vsually referred to as
Family | Models, use a bus architecture exsmplified
by the IBM PERSONAL COMPUTER AT and qther
*IBM compatible” machines. The second family, refer-
red to as Family Il Models, use IBM’s MICRO CHAN-
NEL bus architecture exemplified by IBM's
PERSONAL SYSTEM/2 Maodels 50 through 80. The
Family | medels typically have used the popular
INTEL 8088 or 80868 microprocessor as the system
processor. These processors have the abllity to
address one megabyte of memery, The Family Il mod-
els typically use the high speed INTEL 80288, 80386,
and 80486 microprocessors which can operate in a
real mode to emulate the slower speed INTEL 8086
microprocessor of a protected mode which extends
the addressing range from 1 megabyte to 4 Gigabytes
for some models. In essencs, the yeal mods feature
of the 80286, 80386, and 80486 processors provide
hardware compatibility with software written for the
8086 and 8083 microprocessors.

- Personal computer systems have generally been
provided with enclosures which accomplish mulliple
desired purposes, including providing a pleasing
visual appearance, providing protective packaging to
protect the components against damage otheiwise

possibly occumring, and providing shielding against

- emission of electromagnetic interference. Many such
systems are designed in contemplation of user addi-
tion of accessory cards such as video display drivers,
communications devices of various sorts, and thelike.
For that reason, the enclosures used with most per-
sonal computer systems are desligned to permit rele-
tively easy user a¢cess to components housed within
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able, It Is also desirable to control such access to

- guard against unauthorized modification of a system.

The design resclution of these and other competing
requirements has been the general adoption of fabri-
cated metal enclosures with provision of varicus
means for sliding covers from chassis components.

The use of eliding covers, while successfully
meeting the competing design requirements, has pre-
sented some difficultles In use. One is that access to
the components housed within the enclosurs typlcally
requires the entire removal of the cover, and such
removal {ypically requires a relatively great extent of
movement of the cover from the chassie. Ancther is
that many covers can deceptively appear to be sec-
ured when that Is not the case, leading to damage to
the computer by dropping when an effort Is made to
lift the cemputer by the enclosure.

There is provided, by the present invention, are
enclosure for a computer, the enclosure comprising;

a chassis,

a cover for cooperating with sald chassls for
enclosing & volume to contaln operating components
of the microcomputer, and wedge members for cou-
pling said chassis and said cover upon relative move-
ment therebatween tn a predetenmined direction.

User access is thus facilitated to components of
& personal computer housed within an enclosure for
the cofnputer. In an embodiment of the invention, a
locking arrangement for a ¢over and chassls ls con-
templated in which a secure locking together of the
cover and chassls Is accomplished by a set of
cooperating hooks and pockets which enable locking
and unlocking with relatively short distance move-
ment,

In the embodiment of the invention the shielding
provided by the enclosure against emission of elec-
tromagnetic intarference is enhanced, In the embodi-
ment the set of cooperating hooks and pockets which
enable locking and unlocking of a cover and chassis
are consiructed as an interrupted wedge, so that
movement toward a locked position causes a force
which draws the cover and chassis into intimate con-
tact oné with another.

In a preferred form of the invention enhanced con-
trol over the outward appearance of a personal com-
puter enclosure is provided by an enclosure cover
being formed in two parts - a moulded decomtive
outer portion and a shielding finer which is secured in
place within the cover. :

The invention further enables a microcomputer to
be provided which comprises a chassls, a cover for
cooperating with the chassis. for enclosing a volume
to contain operating components of the microcompu-
ter, and intenupted wedge members for coupling the
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direction and paratiel to the surfaces defined by ather
hooks along the same side of the one of tho chassis
and cover, and the pockets receiving the hooks and
cooperating with the sloping wedge surfaces upon
movement between the chassis and cover in the pre-
determined direction for drawing the chassis and
cover Into intimate contact one with the other.

An embodiment of the invention will now be des-
cribed, by way of example, with reference to the
accompanying drawings wharein;

Figure 1 isa perspective view of a personal com-

puter embodying the invention:

Figure 2 is 2n exploded perspective view of cer-

tain slements of the personal computer of Figure

1 including a2 chassls, a cover, an elec-

tromechanical direct access storage device anda

pianar board and ilustrefing certain nlahonshlps
among those elements;

Figure 3 is a schematle view of certaln compo-

nents of the parsonal computer of Figures 1 and

2

Figure 4 is a partiel perepective view showing cer-

tain elements of the personal computer of Figures

1 and 2 which cooperats in securing together a

cover and chassls In accordance with this inven.

tion;

Figure 5is a vertical section view through portions

of the personal computer of Figures 2 and 4;

Figure 6 is a vertical section view, partly broken

away, showing portions of the Intesiocking struc-

ture of the personal computer of Figures 2, 4 and

§5; and

Figure 7 Is a paitial elevation view ifustrating the

relationship between openings into a plenum

- chambar for cooling air provided by the structure

of Figure 6.

Refening now mose particulerdy: to the accom-
panying drawings, 8 micracomputer embodying the
present invention is there shown and generally indi-
cated at 10, shown in figure 1. The computer 10 may
have an associated monitor 11, keyboard 12 and
printer or plotter 14. The computer 10 has a cover 15

formed by a deoorative outer member 16 shown in

Figure 2, and an inner shield member 48 which coop-
erate with a chassis 19 in defining an enclosed, shiel-
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open bays (in the form illustrated, four bays) for
receiving a data storage device such as a diek drive
for magnetic or optical disks, a tape baclkup drive, or
the like. in the dlustrated form, a pair of upper bays 26,
28 and a palr of lower bays 29, 30 are provided, One
of the upper bays 26 is adapted to receive peripheral
drives of a first eize (such as those known as 3.5 inch
drives) while the other 28 Is adapted to receive drives
of a gelected one of two sizes (such as 3.5 and 5.25
Inch) and the lower bays are adapted to receive
devices of only one size (3.6 inch). .

Prior to relating the above structure fo the present
invention, & summaxy of the aperation in generst of
the personal computer system 10 may merit review.
Referring to Figure 3, thera is shawn a block diegram
of a personal computar system ilustrating tha various
components of the computer system such as the sys-
tem 10 in accordance with the present invention,
including components mounted ofi the planar 20 and
the connection of the planarto the /O slots and other
hardware of the personal computer system. Connec-
ted o the planar is the system processor 32 com-
prised of a microprocessor which is connected by 2
high speed CPU locat bus 34 through a bus control
timing unit 35 to a memory control unit 36 which is
further connected to a volatile random access mem-
ory (RAM) 38, While any appropriate microprocessaor
can be used, one suitable microprocessor is the
80388 which Is sold by INTEL.

While the presentinvention is described hereinaf-
ter with particular reference to the syatam block diag-
rem of Figure 3, It is to be understood at the outset of
the description which follows that it is contemplated
that the apparstus and methods in accordance with
the present invention may be used with other
hardware configurations of the planar boerd. For
example, the system processor could be an Intel
80286 or 80486 MiCroprocessor.

Returning now to Figure 3, the CPU local bus 34
{comprising data, address and control components)
provides for the connaction of the microprocessor 32,
a math coprocessor 39, a cache controller 40, and a
¢cache memory 41, Also coupled on the CPU locat bus
24 Is a buffer 42. Tha buffer 42 is itself connected to
a slower speed (compared to the CPU local bus) sys-
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system processor. These processors have the abil
nmegabyte of nmenory. The Famly Il nodels typicé
| NTEL 80286, 80386 and 80486 ni croprocessors
node to enul ate the sl ower speed |NTEL 8086 nic
node whi ch extends the addressing range
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vi sual app@=eriri@ebitration unit 49 and DMA controller SO. whether BIOS is run out of ROM or RAM and whether
The buffer 51 provides an interface between the sys- {0 raclaim RAM intended to be used by BIOS RAM.
tem bus 44 and an optional feature bus such as the Fusthenmore, these data are stored in NVRAM
MICRO CHANNEL bus 52. Connected to the bus 52 whenever a spacial configuration program, such as
are 8 piurality of VO siots 54 for recelving MICRO . 10 SET Configuration, is executed. The purpose of the
CHANNEL adapter cards which may be further con- SET Configuration program s to store valves charac-
nected to an I/O device or memory. terising the configuration of lhe system to NVRAM.

An arbitration controt bus 55 couples the DMA The cover 18, in accordance with this invention,
controller 50 and central arbltration unit 49 to the VO cooperaies with the chassis 19 forenclosing s volume
slots 54 and a disketts adapter 56. Also connectedts 15 (o contain the planar board 20 and the operative com-
the system bus 44 is 2 memory control unit 36 which ponents connected thereby. The cover comprises a
Is comprised of a memory controller 59, an address unlifary decorative cover 16 moulded of a mouidable
mudtiplexor 60, and a data buffer 61, The memory con- synthelic material for defining a decorative outer sur-

_ frol unit 36 is further connected to a random access face for atloast throe sides of the cover, and an elec-
memory a5 repregentod by the RAM module 38. The 20  trically conductive, metallic sheet liner 18 formed to
memory contralier 36 includes the logic for mapping nest within the decorative cover 18 for cooperating
addresses to and from the microprocessor 32 ko par- with tha chassis 19 in defining a shielded volume and
ticular areas of RAM 38. This {ogic is used to reclaim for thereby confralling ths emission of eleciromagne-
RAM previousty occupied by BIOS, Further generated tic interference from the operative components of the
by memory controller 36 is @ ROM select signal 25  microcomputer.
(ROMSEL), thatls used to enable or disable ROM 64, The cover 15, when made snd used with the liner

While themicrocomputersystam 10 is shownwith 18 as contemplated by this invention, echleves g
a basic 1 megabyte RAM module, itis understood that number of desirable results. The cover is a moulded,

“additional memory can be interconnected as rep- one piece assembly providing a relatively large, flat
resented in Figure 3 by the optional memorymodules so  area 90 as a planar surface for the enclosed com-
65 through 67. For purposes of illustration only, the puter; sidewalls 91 extending perpendicular to the
prasent invention is describded with reference to the planar surface, and a front surface 92 extending per-
basic ona megabyte memoty module 38. pendicularto the sldewalls and the planar surface. As

Afurtherbuffer 68 is coupled between the systam a one piece component, full control is exercised aver
bus 44 and a planar¥O bus 69, The planar/Obus 69 35  appearance factors such as a groove 94 which visu-
includes address, data, and control components re- ally separates the front surface portion from the planar
spectively. Coupled along the planar bus 69 are a var- surface portion, while also providing complets control
fety of /O adapters and other components such esthe over uniformity of coloration and texture If desired.
display adapter 70 (which ls used to drive the manitor The cost of assembiing two components is avaided,
11), 2 clock 72, nonvolatile RAM 74 herein afterrefer- 40  which has heretofore been encountered whers sepa-
red to as NVRAM, a RS232 adapter 76, a paraliel rate fronl panels have been used. Finally, the one
adapter 78, a plurality of timers 80, a diskette adapter piecs component has greater strength against loads
§8, an intarrupt controller 84, and a read only memory possibly imposed on the large planar area, such as
64. The read only memory 64 includes the BIOS that the weight of a manitor when the computer Is used as
is used to interface between the VO devicesandthe 45  a desk top unit and as ffustrated in Figure 1.
operating system of the microprocessor 32. BIOS The strength of the one piece cover is reinforced
stored in ROM 64 can ba copied into RAM 38 to dec- by the electromagnetic interfersnce or compatibility
rease the execution time of BIOS. ROM 64 is further shield liner 18, The liner 18 has a relatively large, fiat
responsive {(via ROMSEL. signal) to memory controlier areg 98 defining a planar surfaca which nests within
36. If ROM 64 Is enabled by memory coniroller 86, &0 the cover 16 and sidewalls 95 extending perpendicu-
BIOS 1s exacuted cut of ROM. If ROM 64 is disabled far to the planar surface. Preferably the liner 18 is sec-
by memory controller 36, ROM is not responsive to ured to the cover by engagement of amall openings
address enquisies from the microprocessor 32 (ie, formed in the liner with projections or protrusions for-
BIOS is executed out of RAM). med on the cover, and by engagement of U shaped

The clock 72 is used for time of dey calculations 55  bent legs of the liner with cover hook portions des-
and the NVRAM [s usad to store system configuration ¢ribad more fully herelnaflor {Figure 8). The liner
data. That is, the NVRAM will confain values which defines eight edges (seven of which are visible in Fig- -
describe the present configuration of the system. For ure 2) and Is drawn into intimate, electrically conduc-.
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success ® (o otherwise varled including dispersal of alternats

Figures) mounted to extend through the rear panej 25,
The lock, when engaged, prevents movement of the
cover forwardly In Figure 4 as if for removal. _
In the form Hlustrated, the cover 16 and liner 18
cooperate further in providing a plenum for controlling
the distribution of cooling alr enteting the enclosure.
More particulerly, air for cooling components of the

computer housed within the enclosure entsrs from

cne side (the left side viewed from the front of the
computer). On that side, the sidewall of the liner 18 is
spaced from and within the sidewall of the cover 16,
and each is provided with a pattem of [ouver openings
98, 99 (Figures 8 and 7), The openings provided in the
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hooks and pockats along a common side of the chas-
sis and cover) while stil achleving the desirable
results of this invention.

The pockets 102 are formed, In the flustrated
embodiment, in tim strips 104 which are secured
along side edges of the ¢chassis 19. Regardiess of
how end where the hooks and pockets may be for-
med, the pockefs 102 recelve the hooks 101 and
cooperate with the sloping wedge surfaces 105 upon
movement belween the chassis and the cover in the
predatermined direction for drawing the chassls and
cover nto [ntimate contactone with the other. In draw-
ing the cover and chassis together in this manner, the

two cidewalls are staggered and non-aligned, and 25 electrically conductive liner 18:and chassis 19 are
preferably have differing open areas (Figure 7). As will brought into electrical contact ona with ancther in
be eppreciated, controlling the size and placement of mder fo complete the emnssion shield mentionsd
.the openings enables controlling the distribution of the ' above.
volume of air drawn through the openings for cooling _ Preferably, the dimenslons of the hooks and
of computer components housed within the enclos- 30 pockets relative to the remainder of the enclosure are
ure. The louver openings 68 in the cover 16 may be such thatthey cooperate forlocking and unlocking the
designed with the aesthetics of appearance as @ cover and chassls one from the other upon relative
major factor, while thermal load distribution factors movement therebetween over a distance Jess than
may play a msjor part in the design of the openings one tenth the dimenslon of the cover 15 in the direc-
99 in the liner 18. 85 tion of the predetermined direction 100.
In order fo accomnplish certain objectives of this There has been described an enclosure for a
Invention, the cover and chassis are joined together microcomputer comprising:
by interrupted wedgs members for coupling the chas- & chassis formed of an elecirically conductive
sis and the cover upon relative movement therebet- material,
ween in a predetermined direction (indicated at 100in 0 a planar board mounted on sald chassis,
Figure 4). More particularly, the interrupted wedge a plurality of operative components cperatively
members comprise a plurality of hooks 101 on ons of connected with said planar board for together func-
the chassis and cover and a plurality of pockets 102 tioning 8s a personal computer,
on the other of the chassls and cover, with the hooks a cover for caoperating with gaid chassis for
and pockets being disposed along two sides of the «5  enclosing a volume to contaln sald planar board and
chassis and cover for entry of the hooks into the pock- said operative components and comprising a unitary
ois on movement of the cover in the predetermined decorative cover means mouided of a mouldable
direction and Into position for cooperation with the synthetic material for defining a decorative outer sur-
chassis in enclosing a volume, Each of the hooks has face for atleast three sides of sald cover, and metallic
a surface thereof disposed to define a slopingwedge  so  sheet liner means formed to nest within sald decors-
surface, with each of the surfaces extending atapre- tive cover means for cooperating with said chassls in
determined acute angle to the praderherm!ned direc- defining a shislded volume, and
tion and parallel to the surfaces defined by other a plurality of hooks on one of said chassis and
. hobks along the sama side of the element on whith said cover and a plurallty of pockets on the other of
the hooks are located. It is this characteristicof the 55  said chassis and said cover for coupling seld chassis

hooks which leads to the characterisation of the lock-
ing arrangement of this invention as belng an "inter-

———upted wedge. What s fonded o bo conveyed b
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and sald cover upon relative movement therebetween
in"a predetermined direction, sald hooks and said
pockefs cooperating upon movement between said



requirenents, has presented some difficulties in use. One is that access
to the, conmponents housed within the enclosure typically requires the
entire renmoval of the cover, and such renoval typically requires a

rel atively great extent of novenent of the cover fromthe chassis. Another
i's that ‘'many covers can deceptively appear to be secured when that is not

t he case, uter b n ort is
e To | ERg TR sl R O e L, %msﬁiﬁ ‘mm rc
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material; a Seidédcorhlive covirGheans cagjdefihs dwngai Js cmwanmmu&anmmmabmerand

oper at i ng surface area portion, sidewall portions perpendicutar forming of sald chassis and £ild cover a shield
) to said major portion and connected therewith along agalnst emission of electromagnetic radiation other-
opposite side edges thereof, and an appearance wise possible emitted from sald microprocesser, said
panel portion perpendicular to sald mejor portion and meinory and sakd controllers,
sald sidewall portions. Said appearance panelportion 10 Inthe drawings and epecifications there has been
can reinforce sald major poition sgainst forces setforth a preferred embodiment of the invention and,
imposed perpendicular to said major area. Said although specific tarms are used, the description thus
appearance panel poition can conceal sald chassis given uses ferminology In & generic and descriptive

from viewwhen said chassis and said cover ars coup- aanse only and not for purposes of limitation.
led. Said liner means can ralnforce said majorportion 1§ .
agalnst forces imposed perpendicular to said major
area. Sald liner means can define & major sutface
area portion and sidewall portions perpendicular to
said major portion and connected therawith along
opposite side edges thereof. Said liner means
sidewall portions, along an edge of sakd liner means
sidewall portions remots from sald liner means major
area portion, can be wrapped about said decorative
cover means eidewall portions, along an edge of said
decorative cover means sidewall portions remote
from sald decorative covermeans major area portion.
There has also been dascribed a personal com-
puter system having a high speed system processor i
compalible with applleaﬂon programs and operating
gystem software designed to execute on slower
speed system processors, sald personal computer
systein comprising: a chassis formed of an efectrically
conductive material; a planar beard mounted on said
chassis; a high speed microprocessor meunted on
said planar board and having a real and protected
mode of opsration coupled to & high speed data bus;
non-volatile memory elecirically coupled to a slower
speod data bus; & bus controller for providing com-
munications between the high speed data bus andthe
slower speed data bus; volatile memory electrically
responsive to the high spead data bus; a memery con-
troller electrically coupled to sald volatile memory and
" said non-volafiic memory, seld memory controlier
regulating communications between said volatie

memory and said high spead microprocessor; a cover
for cooperaling with said chassls for enclosing a T
- wolume to contain said planar beard and sald microp- * This Sheet H;
rocessor, sald memory, and sald controllers and com- I I"I,
piislng a unitary decorative cover means moulded of ” ',"” m, m ,’
- o mouldable synthetic material for defining a decora-

tive outer surface for at least three sides of said cover,
and metallic sheet liner means formed to nest within
said decorative cover meansforeooperatmg with sald
chassis in defining a shielded volume, and = plurallty
of hooks on one of sald chassis and sald coveranda
plurality of pockets on the other of said chassls and
said cover for coupling $aid chassls and said cover
upon relative mavement therebstween in a predeter-
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wedge members comprise a plurslity of hooks on
one of sald chassls and sald coverand a plurallly
of pockets on the other of sald chassls and gald
cover, sald hooks and sald pockets belng dis-
posed elong two sldes of sald chassis and sald
cover for entry of sald hooks Into é2ld pockels on
movement of sald cover in sald predetermined
direction and info position for cooperation with
said chassls In enclosing a volume, each of said
heoks having asuiface thereof dispased todefine
a sloping wedgs staface, each of said surfaces
extending at a predetermined acute angle to sald
predetenmined direction and parallel to the sur-
faces dofined by other hooks along the same side
of said one of sald chassls and said cover, and
said pocksts receiving said hooks and cooperat-
Ing with sald sloping wedge surfaces upon move-
ment betwoen said chassls and sald coverin sald
predetannined direction for drawing said chassts
and sald cover into intimate contact one with the
other.

An snclosure as ¢laimed In Claim 2 whers!n said
hooks and sald pockets cooperate for locking and
unlockdng said caver and said chassls one from
the other upon relative movement therebetween
over a distance less than one tenth the dimenslon
of seld cover in the direction of sald predeter-
mined direction.
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metaliic sheet liner mesns formed to nest within
eaid decorative cover means for cooperating in
defining & shleldpd volume_.

7. Anenclosure as claimed in any of Claims 2to 5§

wherein each of sald chassls and said cover is
comprised of an electrically conductive material
and further wherein said hook end pockets func-
tion for drawing said chassis and said cover into
Intimate engagement establishing an elecirically
conductive connection therebetween for facllitat-
ing the formation by sald chassis and coverof a
shield against emission of electromagnetic inter-
ference from operating components of the com-
puter housed within the snclosure thus formed.

. A microcomputer comprising sn enclosure as

claimed in any preceding clalm and further com-
prising a planar board mounted on said chassls

“and a plurallty of operative components opera-

tively connected with sald planar board for
togetherfunctioning asa personal computer, sald
chassis and sald cover together defining an
enclosure extending about sald planar board and
sald operatlive components.

"« ¢ L M s *

caifed on 44id baveresd and
Peof interrupted wedge nenbers for CQuppdciesamainidetraddiasisand sai d

-t herebetween in a predetermn ned
menbers bé
and said cover, _



and parallel to the surfaces defined by other hooks along the sane side of
said ‘one of said chassis and said cover, and said pockets—receiving said
hooks and cooperating with said sloping wedge surfaces upon nnvenent

bet ween said chassis and said cover in said predetern1 e

drawi ng said chassis and said liner into intinmte conta

ot her and establishing an electrically conductive connec

for facilitating the formation by said chassis and said I|ne eId
agai nst em ssion of electromagnetic interference fron1operat|ng conponents
of the conputer housed within the enclosure thus *

accor danc MIGROEOMPYTFR ENELQRIRE YfITH HEEBFHE'EER WEH@E r'rPP!SH“G ARRANGEMENT APy eq
a mcroconputer conpr|5|ng a chasHHIELONG HNFRy:  an el ectrically conductive
mat eri al kﬁ? board nounted on said chassis; a plurality of operative
conponeﬁp§9858 ively connected with said planar board for together
functioning as a personal conputer; and a cover for enclosing with said
chassis a volune to contain said planar board and said

This invention relates to enclosures for computers, and more particularly to such an
enclosure which facilitates access to and shielding of the operative components of a pgrsonal
computer. The enclosure includes a chassis, a cover for cooperating with the chassis for.

| enclosing a volume to contain operating components of the microcomputer, and interrupted
wedge members for coupling the chassis and cover upon relative movement therebetween in a
predetermined direction. The interrupted wedge members include a plurality of hooks on one
of the chassis and cover and a plurality of pockets on the other, with the hooks and pockets
being disposed along two sides of the chassis and cover for entry of hooks into cooperating
pockets on movement of the cover into position for cooperation with the F:hassis in enclosing a

volume.

Figure 4



operiative conponents, said cover conprising: a unitary decorative shel
nol ded "of a nol dable synthetic material for defining a decorative outer
surface for at |east three sides .

of said cover, an electrically cpmuctive, netallic sheet liner forned

4
to nest within said decorative shell for defining wth said chassis a
1-Qf said chassis and said

shi el ded volune, and a plurality of hooks o

cover and a plurality of pockets on the othe saiy chassis and said
cover for coupling said chassis and said covjn ear. relative
novenent therebetween in a predeterm ned di s i¥ hooks and said
pockets cooperating upon novenent between 2qd said cover in
said predetermned direction for draw-ng
intimate, electrically conductive
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cont'act one with the other and establishing an electrically conductive
connection therebetween for facilitating the formation by said chassis and
said liner of a shield against em ssion of electromagnetic interference
fromsaid operating conponents housed w thin the enclosure thus forned.

I n accordance with another aspect of/$he present invention, there is
provided a personal conputer system having a high speed system processor
conpatible with -application prograns and operating system software

desi gned to execute on sl ower speed system processors, said personal

conput er systen1conpri§a? : formed of an &lectrically conductive-
material; a planar boar a hi gh speed

i croprocessor Aounted on ing a reay and protected
node of operdtion coupkt ; non-vol @atile nenory

el ectrically qoupl ed a bus contfoller for
provi di ng conmunj<&3
speed data bug; W




p—— e

t he high speed data bus; a nmenory controller electrically coupled to said
volgtile nenmory and said non-volatile nenory, said nenory controller
regulating conmuni cations between said volatile menory and sai d hi gh speed
m croprocessor; a cover for cooperating with said chassis for enclosing a
volume to contain said planar boargmnd said m croprocessor, said menory,
and said controllers and conpri sing é unitary decorative shell nolded of a
nol dabl e synthetic material for defining a decorative outer surface for at
| east three sides of said cover, and an electrically conductive.. netallic

" sheet liner forn?d’to nest W ihi 7 sard decorative shell for cooperatlng
with said rm 43 chassisiin
defining a shiel élgg~v§-§_ | ur al g=ty—or ﬁooks on one of said chassis
and . a?‘: =
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said cover and a plurality of pockets on the other of said chassis and said
cover for coupling said chassis and said cover upon relative novenent

t herebetween in a predeterm ned direction, said hooks and sai d pockets
cooperating upon novenent between said chassis and said cover in said
predeterm ned direction for drawing said chassis and said liner- into
intimate, electrically conductive contags one with the other and formng
of said chassis and said liner a shield against em ssion of el ectronagnetic
radi ati on otherw se possible enmtted fromsaid mcroprocessor, said nenory
and said controllers. - In accordance with another aspect of the
present invention, there is provided an enclosure for a persongl conputer,
the enclosure conprising: a chassis; a cover for cooperating =

.chassis for enclosing a volunme to contm’q‘u opggating co A7 L1
. - G <§'
conputer, characterised by a plurality g%)hﬁ%is on_g rnfq s and

said cover and a plurality of pockets the g
sai d cover, said hooks and said “pockets beine
said chassis and said cover gL entry of '




-

hook§ mnto sai d pockets on novenent of said cover in a predeternined
direction into position for cooperation with said chassis in enclosing a
vol ume, wherein each of said hooks conprises a sloping wedge surface
extending at a predeterm ned acute angle.to said predetermned direction
and parallel to the surfaces defined by other hooks along the sane side of
sai d one of said chassis and said coveb/5 sai d pockets receiving said hooks
and cooperating with said sloping wedge surfaces upon relative novenent

bet ween said - chassis and said cover in said predeterm ned direction for
drawi ng said chassis and said cover into intimte contact one with the
other to thereby couple said chassis and said cover. User access
is thus facilitated to conpofgnts oa%a personal conputer housed wthin an

encl osure for the conputer. In an odi ment of the invention, a |ocking
arrangenent for a cover hassi2 is contenplated in which a secure

| ocki ng t oget her
91
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enhanced control over the outward b&pearance of personal corrputer

encl osure is provided by ARRA EM'@
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This invention relates to an enclosure for a computer, and more particularly to
such an enclosure which facilitates access to and shielding of the operative components
of a personal computer.

Personal computer systems in general and IBM personal computers in particular
have attained widespread use for providing computer power to many segments of today's
modern society. Personal computer systems can usually be defined as a desk top, floor
standing, or portable microcomputer that consists of a system unit having a single system
processor and associated volatile and non-volatile memory, a display monitor, a
keyboard, one or more diskette drives, a fixed disk storage, and an optional printer.
One Of, the distinguishing characteristics of these systems is the use of a motherboard or
systeml planar to electrically connect these components together. These systems are
designed primarily to give .independent computing power to a single user and are
inexpensively priced for purchase by individuals or small businesses. Examples of such
personal computer systems are IBM's PERSONAL COMPUTER AT microcomputers
and IBM's PERSONAL SYSTEM/2 Models 25, 30, 50, 80, 70 and 80 micro-computers.
These systems can be classified into two general families. The first family, usually
referred to as Family I Models, use a bus architecture exemplified by the IBM
PERSONAL COMPUTER AT and other "IBM compatible" machines. The second
family, referred to as Family II Models, use IBM's MICRO CHANNEL bus architecture
exemplified by IBM's PERSONAL SYSTEM/Z Models SO through-80. The Family I
models typically have used the popular INTEL 8088 or 8086 microprocessor as the
system processor. These proéessors have the ability to address one megabyte of
memory. The Fam'ily IT models typically use the high speed INTEL 80286, 80386 and
80486 microprocessors which can operate in a real mode to emulate the slower speed

INTEL 8086 microprocessor or a protected mode which extends the addressing range
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forrred in two parts - a noul ded decorative outer portion and a shiel ding
linet whith is secured in place within the cover. An enbodi nent
of the invention will now be described, by way of l' ................. p '_rence
to the acconpanyi ng draw ngs wherein: Fi Hive
view-of a personal conputer enbodying theé inventi 0 REFLACFPl_ gurell2 is
an expl oded perspective view of certain elenents ¢ Fe—per sonal ‘conput er
of Figure 1 including a chassis, a cover, an el ectronmechanical direct
access stfvomge negabyte taddGmapytenfor sooermodeb Iri esssnceq tthenrpat eradaifeature of

rel ati onshi ps anong those el enments; Figure 3 is a schematic view
of certai nthecﬁﬁaSﬁe%O%SG)and 18848 mmor&:mqymeehardwaremaé@ﬂmywmh 3oftware
Figure 4 is a partial perspective view showi ng certain elenents of the
personal  WEHpYfethe 80 g‘?@%‘fégsslmé‘ﬁep@c‘?%?féh cooperate in securing together

a cover and Ch(fisﬁersonaﬁ‘| computer systems have generally been provided with enclosures which

accomplish multiple desired purposes, including providing a pleasing visual appearance,
providing protective packaging to protect the components against damage otherwise
possibly occurring and providing shielding against emission of electromagnetic
interference. Many such systems are designed in contemplation of user addition of
accessory cards such as video display drivers, communications devices of various sorts
and the like. For that reason, the enclosures used with most personal computer systems
are designed to permit relatively easy user access to components housed within the
enclosure.

A contrasting design requirement is that the enclosures permit achieved of
security for the housed components. That is, while access is desirable, it is also
desirable to control such access to guard against unauthorized modification of a system.
The design resolution of these and other competing requirements has been the general
zidoption of fabricated metal enclosures with provision of various means for sliding
covers from chassis components. |

The use of sliding covers, while successfully meeting the competing design
requirements, has presented some difficulties in use. One is that access to the
components housed within the.enclosure typically requires the entire removal of the
cover, and such removal typically requires a relatively great extent of movement of the .
cover from the chassis. Another is that many covers can deceptively appear to be
secured when that is not the case, leading to damage to the computer by dropping when
an effort is made to lift the computer by the enclosure.

There is provided, by the present invention, an enclosure for a computer, the '

enclosure comprising:

a chassis,

o, TR




accordance with thi q] 'WWHCEMENT c

Vi ewthrough portion sonal-
Figure 6 is a vertic I;s ction view,
of the interlockin S@tdﬁgﬁﬁthe
5; and l
is a partial elevati nwewillustrati

-

Figure 5 is a vertical section

jconputer of Figures 2 and 4

artly brokenjawe FFoRRRg=sett ons

personal co BEER,}| 4 and
3 ' Filjgure 7

ng the rel ati onship betweerr openi ngs

into a pl enum chanb
6.
m cr oconput er

enbodyi ng the present i

iprovi ded by the structure of Figure

Ref er r i agovervfom caommtingcwﬁrhrda;d thaskil doacmompmgya voludici\to tYataim

nvention is there shown and generally

i ndi cat ed aperadng coompongnts of the microcomputer and wedge members for coupling said

chassis and said cover upon relative movement therebetween in a predetermined
direction.

User access is thus facilitated to components of a personal computer housed
within an enclosure for the computer. In an embodiment of the invention,” a locking
arrangement for a cover and chassis is contemplated in which a secure locking together
of the cover and chassis is accomplished by a set of cooperating hooks and pockets which
enable locking and unlocking with relatively short distance movement. |

In the embodiment of the invention the shielding provided by the enclosure
against emission of electromagnetic interference is enhanced. In the embodiment the set
of cooperating hooks and pockets which enable locking and unlocking: of a cover and
chassis are constructed as an interrupted wedge, so that movement toward a locked
position causes a force which draws the cover and chassis into intimate contact one with
another.

In a preferred form of the invention enhanced control over the outward
appearance of a personal computer enclosure is provided by an enclosure cover being
formed in two parts - a moulded decorative outer portion and a shielding liner Which is
secured in place within the cover.

The invention further enables a microcomputer to be provided which comprises
a chassis, a cover for cooperating with the chassis for enclosing a volume to contain
operating components of the microcomputer, and interrupted wedge members for
cbupling the chassis and cover upon relative movement therebetween in a predetermined
direction, the interrupted wedge members comprising a plurality of hooks on one of the
chassis and cover and a plurality of pockets on the other of the chassis and cover, the
hooks and pockets being disposed along two sides of the chassis and cover for entry of
the hooks into the pockets on movement of the cover in the predetermined direction and
into position for cooperation with the chassis in enclosing a volume, each of
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Figure 1. The conputmgd Yo n associ ated nonitor 11, keyboard 12
and printer or pl tREE“PLA éf\WﬁThf@{ﬁ E];Ta'uter 10 has a cover 31:.9,_--’:

5 - decorative outler|] menber 16 shqwr '
menber 18 which dodped& dAN BB7a Jchassis 19 in dei
shi el ded vol une f receiving eldctfrica#tly powered_data reesSHg and

st orage conponentd for processing agpd storing digi | east
certain of these upt ed on a planar 20 which is nounted on
t he chassilmving asdfredhérdeSdispoyed tes défine eéloping iwedié gurfadee eachnofctht isorfatdse
conponents of the computer 10 including those identified above and such

ot her ass3tindingdated presietesminedf acufepyngle &k therpredeterminged directioprand paraldgirtect

access storage devices, . .
the surfaces defined by other hooks along the same side of the one of the chassis and

cover and the pockets receiving the hooks and cooperating with the sioping wedge
surfaces upon movement between the chassis and cover in the predetermined direction
for drawing the chassis and cover into intimate contact one with the other.

An embodiment of the invention will now be described, by way of example,
with reference to the accompanying drawings wherein:

Figure 1 is a perspective view of a personal computer embodying the invention;

Figure 2 is an exploded perspective view of certain elements of the personal
computer of Figure 1 including a chassis, a cover, an electromechanical direct access
storage :device and a planar board and illustrating certain relationships among those
elemeni:fs;

Figure 3 is a schematic view of certain components of the personal computer of
Figures 1 and 2;

Figure 4 is a partial perspective view showing certain elements of the personal
computer of Figures 1 and 2 which cooperate in securing together a cover and chassis in
accordance with this invention;

Figure 5 is a vertical section view through portions of the personal computer of
Figures 2 and 4;

Figure 6 is a vertical section view, partly broken away, showing portions of the
interlocking structure of the personal computer of Figures 2, 4 and 5; and

Figure 7 is a partial elevation view illustrating the relationship between openings
into a plenum chamber for cooling air provided by the structure of Figure 6.

Referring now more particularly to the accompanying drawings, a
microcomputer embodying the present invention is there shown and generally indicated
at 10, shown in Figure 1. The computer 10 may have an associated monitor 11,

keyboard 12 and printer or plotter 14. The computer 10 has a cover 15 formed by a
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-accessory cards or boards and the |ike. .
i ndi cated at 22, a front panel indicated at 24, a _
at 25 in Figure 2. The front panel 24 defines a nfinper.  of open bays] (in
the formillustrated, four bays) for receiving a fla a 'k &9evj ck such
as a disk drive for magnetic or optical 5disks, ajtape. backu g or the
like. Inthe illustrated form a pair of upper bpys 26, 28 an ai r of

| ower based 29, 30 are provided. One of the uppe | ed to
recei ve pedeconatival ouler membef 16 showatin Higwre (25 Lenkd ansinnbioslaeldkmembera$8 3vhch nch
drives) while the other 28 is adapted to receive drives of a selected one
of two si zeepperle hwills a3clmssindlS i Blefining) am aclosed, | shigddedy yokimer foratrepiving t o
receive devices_ of only one size (3.5 inch). Prior to relating

the above SieFiEisally Bowered:iat pracesting FRELFIPTAEH COMPOIGATL IS RPCRSHEE a8 cHeringn
to B gur o, dbteh Bt AT BT e BRI Brscit TS P obey o & PIATRL PO o
[ ust rati o, bag o did GHSSEOIPARTH:SviRks bMediR Y o ioatl HFiebiiheBiing e

system 10 1
components of the computer 10 including those identified above and such other

[RERGERENT [ShrgFs] & base
rer——t-8a—panel, i

di cat ed

associated elements as floppy disk drives, various forms of direct access storage devices,
accessory cards or boards and the like.

The chassis 19 has a base indicated at 22, a front panel indicated at 24, and a
rear panel indicated at 25 in Figure 2. The front panel 24 defines a number of open bays
(in the form illustrated, four bays) for receiving a data étorage device such as a disk
drive for magnetic or optical disks, a tape backup drive or the like. In the illustrated
form, a pair of upper bays 26, 28 and a pair of lower based 29, 30 are provided. One of
the upper bays 26 is adapted to receive peripheral drives of a first size (such as those
known as 3.5 inch drives) while the other 28 is adapted to receive drives of a selected
one of two sizes (such as 3.5 and 5.25 inch) and the lower bays are adapted to receive
devices of only one size (3.5 inch).

Prior to relating the above structure to the present invention, a summary of the
operation in general of the personal computer system 10 may merit review. Referrihg to
Figure 3, there is shown a block diagram of a personal computer system illustrating the
various components of the computer system such as the system 10 in accordance with the
present invention, inéluding components mounted on the planar 20 and the connection of
the planar to the I/O slots and other hardware of the personal computer system.
Connected to the planar is the system processor 32 comprised of a microprocessor which
is connected by a high speed CPU local bus 34 through a bus control timing unit 35 to a
memory control unit 36 which is further connected to a volatile random access memory
(RAM) 38. While any appropriate microprocessor can be used, one suitable

microprocessor is the 80386 which is sold by INTEL.
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Wiile the present invention is described hereinafter with

parti cul artheefysteghddoakodiagram of Figure 3, it is to be understood at the outset of the

description which follows that it is contemplated that the apparatus and methods in
accordance with the present invention may be used with other hardware configurations of
the planar board. For example, the system processor could be an INTEL 80286 or
80486 microprocessdr.

Returning now to Figure 3, the CPU local bus 34 (comprising data, address and
control components) provides for the connection of the microprocessor 32, a math
coprocessor 39, a cache controller 40 and a cache memory 41. Also coupled on the
CPU local bus 24 is a buffer 42. The buffer 42 is itself connected to a slower speed
(compared to the CPU local bus) system bus 44, also comprising address, data and
control components. The system bus 44 extends between the buffer 42 and a further
buffer 51. The system bus 44 is further connected to a bus control and timing unit 35
and a DMA unit 48. The DMA unit 48 is comprised of a central ari)itration unit 49 and
DMA controller 50. The buffer 51 provides an interface between the system bus 44 and
an optional feature bus such as the MICRO CHANNEL bus 52. Connected to the bus 52
are a plurality of I/O slots 54 for receiving MICRO CHANNEL adaptor cards which
may be further connected to an I/O device or memory.

An arbitration control bus 55 couples the DMA controller 50 and central
arbitration unit 49 to the I/0O slots 54 and a diskette adapter 56. Also connected to the
system bus 44 is a memory control unit 36 which is comprised of a memory controller
59,-an address multiplexor 60 and a data buffer 61. The memory control unit 36 is
further connected to a random access memory as represented by the RAM module 38.
The memory controller 36 includes the logic for mapping addresses to and from the
microprocessor 32 to particular areas of RAM 38. This logic is used to reclaim RAM
previously occupied by BIOS. Further generated by mémory controller 36 is a ROM
select signal (ROMSEL), that is used to enable or disable ROM 64.
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Connected to theabggthar buffer 68 is coupled between the system bus 44 and a planar I/0 bus

69. The Planar I/0 bus 69 includes address, data and control components respectively.
Coupled along the planar bus 69 are a variety-of I/O adapters and other components such
as the display adapter 70 (which is used to drive the monitor 11), a clock 72 nonvolatile
RAM 74 herein after referred to as NVRAM, a RS232 adapter 76, a parallel adapter 78,
a plurality of timers 80, a diskette adapter 56, an interrupt controller 84 and a read only
memory 64. The read only memory 64 includes the BIOS that is used to interface
beitween the I/O devices and the operating system of the microprocessor 32: BIOS
stéred in ROM 64 can be copied into RAM 38 to decrease the execution time of BIOS.
ROM 64 is further responsive (via ROMSEL signal) to memory controller 36. If ROM
64 is enabled by memory controler 36, BIOS is executed out of ROM. If ROM 64 is
disabled by memory controller 36, ROM is not responsive to address enquires from the
B microprocessor 32 (i.e., BIOS is executed out of RAM).

The clock 72 is used for time of day calculations and the NVRAM is used to
store system configuration data. That is, the NVRAM will contain values which
describe the present configuration of the system. For example, NVRAM contains
information describing the capacity of a fixed disk or diskette, the type of display, the
amount of memory, time, date, etc. Of particular importance NVRAM will contain data
(can be one bit) which is used by memory controller 36 to determined whether BIOS is
run out of ROM or RAM and whether to reclaim RAM intended to be used by BIOS
RAM. Furthermore, these data are stored in NVAM whenever a special configuration

program, such as SET Configuration, is executed. @ The purpose of the SET
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for enclosing a volume to contain the planar board 20 and the operative components

connected thereby. The cover comprises a unitary decofative cover 16 moulded of a
mouldable synthetic material for defining a decorative outer surface for at least three
sides of the cover and an electrically conductive, metallic sheet linear 18 formed to nest
within the decorative cover 16 for cooperating with the chassis 19 in defining a shielded
volume and for thereby controlling the emission of electromagnetic interference from the
operative components of the microcomputer.

The cover 15, when made and used with the liner 18 as contemplated by this
invention, achieves a number of desirable results. The cover is a moulded, one piece
assembly providing a relatively large, flat area 90 as a planar surface for the enclosed
computer, sidewalls 91 extending perpendicular to the planar surface and a front surface
92 extending perpendicular to the sidewalls and the planar surface. As a one piece
component, full contrdl is exercised over appearance factors such as a groove 94 which
visually separates the front surface portion from the planar surface portion, while also
providing complete control over uniformity of coloration and texture if desired. The
cost of assembling two compohents is avoided, which has heretofore been encountered
where separate front panels have been used. Finally, the one piece component has
greater strength against loads possibly imposed on the large planar area, such as the
weight of a monitor when the computer is used as a desk top unit and as illustrated in
Figure 1.

The strength of the one piece cover is reinforced by the electromagnetic
interference or compatibility shield linear 18. The linear 18 has a relatively large, flat
area 96 defining a planar surface which nests within the cover 16 and sidewalls 95
extending perpendicular to the planar surface. Preferably the liner 18 is secured to the

cover by engagement of small openings formed in the liner with projections or
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the enclosure is assembled, thereby assuring that emissions otherwise possibly leading to

ATl »

electromagnetic interference are suppressed. Preferably, and as shown, the liner is
provided with a number of flexible fingers or tongues around the eight edges for assuring
that such contact with the chassis is established and maintained. Being metallic, the liner
18 also provides strengthened attachment points for assembly screws and the like and for
.en.éagement by an enclosure lock (not visible in the Figures) mounted to extend through
the rear panel 25. The lock, when engaged, prevents movement of the cover forwardly
in Figure 4 as if for removal.

In the form illustrated, the cover 16 and liner 18 cooperate’further in providing
a plenum for controlling the distribution of cooling air entering the enclosure. More
particularly, air for cooling components of the computer housed with the enclosure enters
from one side (the left side viewed from the front of the computer). On that side, the
sidewall of the liner 18 is spaced from and within the sidewall of the cover 16, and each
is provided with a pattern of louver openings 98, 88 (Figures 6 and 7). The openings
provided in the two sidewalls are staggered and non-aligned and preferably have
differing open areas (Figure 7). As will be appreciated, controlling the size and
placement of the openings enables controlling the distribution of the volume of air drawn
through the openings for cooling of computer components housed within the enclosure.
The louver openings 98 in the cover 16 may be designed with the aesthetics of
appearance as a major factor, while thermal load distribution factors may play a major
part in the design of the openings 99 in the liner 18.

In order to accomplish certain objectives of this invention, the cover and chassis
are joined together by interrupted wedge members for coupling the chassis and the cover

upon relative movement therebetween in a predetermined direction (indicated at 100 in
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enclosing a volume. Each of the hooks has a surface thereof disposed to define a sloping
wedge surface, with each of the surfaces extending at a predetermined acute angle to the
predetermined direction and parallel to the surfaces define by other hooks along the same

side of the element on which the hooks are located. It is this characteristic of the hooks
which léads to the characterisation of the locking arrangement of this invention as being

an "interrupted wedge". What is intended to be conveyed by that characterisation is that

the: sloping surfaces of the hooks are formed as if a long tapering wedge surface has been

cut’ into short lengths and ﬂmse lengths then moved into alignment along an edge of the
element bearing them.

In the form here shown and to which this description refers, the hooks 101 are

formed in the cover 15. However, as the description proceeds, a reader of ordinary skill

in the relevant art will discern that the placement of the hooks and pockets may be

reversed (or otherwise varied including dispersal of alternate hooks and pockets along a
common side of the chassis and cover) while still achieving the desirable results of this
invention.

The pockets 102 are formed. In the illustrated embodiment, in trim strips 104
which are secured along side edges of the chassis 19. Regardless of how and where the
hooks and pockets may be formed, the pockets 102 receive the hooks 101 and cooperate
with the sloping wedge surfaces 105 upon movement between the chassis and the cover
in the predetermined direction for drawing the chassis and cover into intimate contact
one with the other. In drawing the cover and chassis together in this manner, the
electrically conductive liner 18 and chassis 19 are brought into electrical contact one with

another in order to complete the emission shield mentioned above.
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the enclosure are such that they cooperate for locking and unlocking the cover and

chassis one from the other upon relative movement therebetween over a distance less
than one tenth the dimension of the cover 15 in the direction of the predetermined |
direction 100.

There has been described an enclosure for a microcomputer comprising:

a chassis formed of an electrically conductive material,

a planar board mounted on said chassis,

a plurality of operative components operatively connected with said planar board
for together functioning as a personal computer, '

a cover for cooperating with said chassis for enclosing a volume to contain said
planar board and said operative components and comprising a unitary decorative cover
means moulded of a mouldable synthetic material for defining a decorative outer surface
for at least three sides of said cover, and metallic sheet liner means formed to nest within
said decorative cover means for cooperating with said chassis in defining a shielded
volume, and

a plurality of hooks on one of said chassis and said cover and a plurality of
pockets on the other of said chassis and said cover for coupling said chassis and said
cover upon relative movement there between in a predetermined direction, said hooks
and said pockets cooperating upon movement between said chassis and said cover in said
predetermined direction for drawing said chassis and said cover into intimate, electrically
conductive contact one with the other.

Said decorative cover means can define a major surface area portion, sidewall
portions perpendicular to said major portion and connected therewith along opposite side
edges thereof and an appearance panel portion perpendicular to said major portion and
said sidewall portions. Said appearance panel portion can reinforce said major portion
against forces imposed perpendicular to said major area. Said appearance panel portion

can conceal said chassis from view when said chassis and said cover are coupled. Said
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such as thgig decorative cover means sidewall portions, along an edge of said decorative cover
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mém sidewall portions remote from said decorative cover means major area portion.
There has also been described a personal computer system having a high speed
system processor compatible with application programs and operating system software
designed to execute on slower speed system processors, said persona computer system
comprising: a chassis formed of an electrically conductive material; a planar board
mounted on said chassis; a high speed microprocessor mounted on said planar board and
having a real and protected mode of operation coﬁpled to a high _speéd data bus; non-
volatile memory electrically coupled to a slower speed data bus;’ a bus controller for
providing communications between the high speed data bus and the slower speed data
* bus; volatile memory electrically responsive to the high speed data bus; a memory
controller electrically coupled to said volatile memory and said non-volatile memory,
said memory controller regulating communications between said volatile memory and
said high speed microprocessor, a cover for cooperating with said chassis for enclosing a
volume to contain said planar board and said microprocessor, said memory, and said
controllers and comprising a unitary decorative cover means moulded of a mouldable
synthetic material for defining a decorative outer surface for at least three sides of said
cover and metallic sheet liner means formed to nest within said decorative cover means
~ for cooperating with said chassis in defining a shielded volume and a plurality of hooks
on one of said chassis and said cover and a plurality of pockets on the other of said
chassis and said cover for coupling said chassis and said cover upon relative movement
therebetween in a predetermined direction, said hooks and said pockets cooperating upon

movement between said chassis and said cover in said predetermined direction for
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memory and said controllers.

In the drawings and specifications there has been set forth a preferred
embodiment of the invention and although specific terms are used, the description thus
given uses terminology in a generic and descriptive sense only and not for purposes of

limitation.
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the wedge members for coupling said chassis and said cover upon relative
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movement therebetween in a predetermined direction.

2. An enclosure as claimed in Claim 1 wherein said wedge members
comprise a plurality of hooks on one of said chassis and said cover and a plurality of
pockets on the other of said chassis and said cover, said hooks and said pockets being
disposed along two sides of said chassis and said cover for entry of said hooks into said
pockets on movement of said cover in said predetermined direction and into position for
cooperation with said chassis in enclosing a volume, each of said hooks having a surface
thereof disposed to define a sloping wedge surface, each of said surfaces extending at a
predetermined acute angle to said predetermined direction and parallel to the surfaces
defined by other hooks along the same side of said one of said chassis and said cover and
said pockets recejving said hooks and cooperating with said sloping wedge surfaces upon
movement between said chassis and said cover in said predetermined direction for
drawing said chassis and said cover into intimate contact one with the other. |

3. An enclosure as claimed in Claim 2 wherein said hooks and said
pockets cooperate for locking and unlocking said cover and said chassis one from the
other upon relative movement therebetween over a distance less than one tenth the
dimension of said cover in the direction of said predetermined direction.

4, An enclosure as claimed in Claim 2 or Claim 3 wherein said hooks are
carried on said cover and~said pockets are carried on said chassis.

5. An enclosure as claimed in any of Claim 2, 3 or 4 further comprising a

pair of trim strips mounted on opposite sides of said chassis and further wherein said

trim strips define said pockets.
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7. An enclosure as claimed in any of Claims 2 to 5 wherein each of said
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chassis and said cover is comprised of an electrically conductive material and further
wherein said hook and pockets function for drawing said chassis and said cover into
intimate engagement establishing an electrically conductive connection therebetween for
facilitating the formation by said chassis and cover of a shield against emission of
electromagnetic interference from operating components of the computer housed within
the enclosure thus formed.

8. A microcomputer comprising an. enclosure as claimed in any preceding
claim and further comprising a planar board mounted on said ck;assis and a plurality of
operative components operatively connected with said planar board for together

functioning as a personal computer, said chassis and said cover together defining an

enclosure extending about said planar board and said operative components.
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an enclosure which facilitates access to and shielding of the operative components of a
personal computer. The enclosure includes a chassis, a cover for cooperating with the
chassis for enclosing a volume to contain-operating components of the microcomputer
and interrupted wedge member for coupling the chassis and cover upon relative
movement therebetween in a predetermined direction. The interrupted wedge members
include a plurality of hooks on one of the chassis and cover and a plurality of pockets on
the other, with the hooks and pockets being disposed along two sides of the chassis and
cover for entry of hooks into cooperating pockets on movement of the cover into position

for cooperation with the chassis in enclosing a volume.
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possibly occurring and providing shielding against emission of electromagnetic
interference. Many such systems are designed in contemplation of user addition of
accessory cards such as video display drivers, communications devices of various sorts
and the like. For that reason, the enclosures used with most personal computer systems
are designed to permit relatively easy user access to components housed within the
enclosure.

A contrasting design requirement is that the enclosures permit achieved of
security for the housed compénents. 'iI‘hat is, while access is desirable, it is also
desirable to control such access to guard against ﬁnauthorized modification of a system.
The design resolution of these and othér competing requirements has been the general
adoption of fabricated metal enclosures with provision of various means for sliding
covers from chassis components.

The use of sliding covers, while successfully meeting the competing design
requirements, has presented some difficulties in use. One is that access to the
components housed within the enclosure typiéally requires the entire removal of the
cover, and sﬁch removal typically requires a relatively great extent of movement of the
cover from the chassis. Another is that many covers can deceptively appear to be
secured when that is not the case, leading to damage to the computer by dropping when
an effort is made to lift the éomputer by the enclosure.

In accordance with one aspect of the present invention, there is provided a
microcomputer enclosure comprising: a chassis comprised of an electrically conductive

material; a cover for enclosing with said chassis a volume to contain operating
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coupl i ng sal aSSI cover
sides of said cover, and an electrically conductive, metallic sheet liner formed to nest

within said decorative cover for cooperating with said chassis in defining a shielded
volume; and a plurality of interrupted wedge members for coupling said chassis and said
cover upon linear relative movement therebetween in a predetermihed direction, said
interrupfed wedge members being formed as a plurality of hooks on one of said chassis
and said cover, and a plurality of pockets on the other of said chassis and said cover,
said hooks and said pockets being disposed along two sides of said chassis and said cover
for entry of said hooks into said pbckets on movement of said cover in said
predetermined direction and into position for enclosing a volume with said chassis, each
of said hooks having a surface thereof disposed to define a sloping wedge surface, each
of said surfaces extending at a predetermined acute angle to said predetermmed dlrectlon
and parallel to the surfaces deﬁned by other hooks along the same side of said one of
said chassis and said cover, and said pockets receiving said hooks and cooperating with
said sloping wedge surfaces upon moveinent between said chassis and said cover in said
predetermined direction for drawing said chassis and said liner into intimate contact one
with the other and establishing an electrically conductive connection therebetween for
facilitating the formation by said chassis and said liner of a shield against emission of
electromagnetic interference from operating components of the computer housed within
the enclosure thus formed.

In accordance with another aspect of the present invention, there is provided a
microcomputer compriSing: a chassis formed of an e]ectrically conductive material; a
planar board mounted on said chassis; a plurality of operative components operatively
connected with said planar board for together functioning as a personal computer; and a
cover for enclosing with said chassis a volume to contain said planar board and said
operative componehts, said cover comprising: a unitary decorative shell molded of a

moldable synthetic material for defining a decorative outer surface for at least three sides
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direction for drawing said chassis and said liner into intimate, electrically conductive
contact one with the other and establishing an electrically conductive connection
therebétween for facilitating the formation by said chassis and said liner of a shield
against emission of _electron_lagnetic interference from said operating components housed
within the enclosure thus formed.

| In accordance with another aspect of the present invention, there is provided a
personal computer system having a high speed system processor compatible with
application programsi and operating system software designed to execute on slower speed
system processors, said personal compﬁter system comprising: a chassis formed of an
electrically conductive material; a planar board mounted on said chassis; a high speed
microprocessor mounted on said planar board and having a real and protected mode of
operation coupled to a high speed data bus; non-volatile memory electrically coupled to a
slower speed data bus; a bus controller for providing communications between the high
speed data bus and the slower speed data bus; volatile memory electrically responsive to
the high speed data bus; a memory controller electrically coupled to said volatile
memory and said non-volatile memory, said memory controller regulating
communications between said volatile memory and said high speed microprocessor; a
cover for cooperating with said chassis for enclosing a volume to contain said planar
board and said microprocessor, said memory, and said controllers and comprising a
unitary decorative shell molded of a moldable synthetic material for defining a decorative
outer surface for at least three sides of said cover,. and an electrically conductive,

metallic sheet liner formed to nest within said decorative shell for cooperating with said
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coupling said chassis and said cover upon relative movement therebetween in a
predetermined direction, said hooks and said pockets cooperating ﬁpon .movement
between said chassis and said cover in said predetermined direction for drawing said
chassis and said liner into intimate, electrically conductive contact one with the other and
forming of said chassis and said liner a shield against emission of electromagnetic
radiation otherwise possible emitted from said microprocessor, said memory and said
controllers.

In accordance with another aspect of the present invention, there is provided an
enclosure for a personal computer, the enclosure comprising:. a chassis; a cover for
cooperating with said chassis for enclosing a volume to contain operating components of
the computer, characterised by a plurality of hooks on one of said chassis and said cover
and a plurality of pockets on the other of said chassis and said cov;r, said hooks and said
pockets being disposed along two sides of said chassis and said cover for entry of said
hooks into said pockets on movement of said cover in a predetermined direction into
position for cooperation with said chassis in enclosing é volume, wherein each of said
hooks comprisés a sloping wedge surface extending at a predetermiﬁed acute angle to
said predetermined direction and parallel to the surfaces defined by other hooks along the
same side of said one of said chassis and said cover, said_ pockets receiving said hooks
and cooperating with said sloping wedge surfaces upon relativé movement between éaid
chassis and said cover in said predetermined direction for drawing said chassis and said
cover into intimate cohtact one with the other to thereby couple said chassis and said
Cover.

User access is thus facilitated to components of a personal computer housed
within an enclosure for the computer. In an embodiment of the invention, a locking

arrangement for a cover and chassis is contemplated in which a secure locking together
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of cooperating hooks and pockets which' enable locking and unlocking of a cover and
chassis are constructed as an interrupted wedge, so that movement toward a locked
position causes a force which draws the cover and chassis into intimate contact one with
another.

In a preferred form of the invention enhanced control over the outward
appearance of a personal computer enclosure is provided by an enclosure cover being
formed in two parts - a moulded decorative outer portion and a shielding liner which is
spcured in place within the cover.

An embodiment of the invention will now be described, by way of example,
vivith reference to the accompanying drawings wherein: |

Figure 1 is a perspective view of a personal computer embodying the invention;

Figure 2 is an exploded perspective view of certain elements of the personal
computer of Figure 1 including a chassis, a cover, an electromechanical direct access
storage device and a planar board and illustrating certain relationships among thbse
elements;

Figure 3 is a schematic view of certain components of the personal computer of
Fiéures 1 and 2;

Figure 4 is a partial perspective view showing certain elements of the personal
computer of Figures 1 and 2 which cooperate in securing together a cover and chassis in
accordance with this invention;

Figure 5 is a vert'_lcal section view through portions of the personal compﬁter of
Figures 2 and 4;

Figure 6 is a vertical section view, partly broken away, showing portibns of the

interlocking structure of the personal computer of Figures 2, 4 and 5; and



sai d operative conponents, said cover conprising: REPLACEMENTS ;[‘t ary
decorative shell nolded of a noldable synthetic mgtdrial for defijnijng a
decorative outer surface for at |east three sides jof sgj'}imm?

an electrically conductive, netallic sheet |iner flor ‘to nest wijthHin said
decorative shell for defining with sai d*hassis a shtetded—~vol une, dnd

a plurality of hooks on one of said chassis and sajd cover _and a pldrality
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direction for Réfepmhg toWambre pasichlariang thahctolipagying rowings,i aradierocomputer
embodying the present invention is there shown and generally indicated at 10, shown in
Figure 1. The computer 10 may have an associated monitor 11, keyboard 12 and printer

or plotter 14. The computer 10 has a cover 15 formed by a
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A m croconputer according to claim?7 wherein said appearance panel portion
reinforces sajghdtBis Qompeikéd oNarmglactriglly condastivenmatexial; per pendi cul ar to said
major area. 9. A mcroconputer according to claim?7 wherein said
appear ance pamebvgrofor ienclosing rveitta baid chassischusluine throontain eperaties) companeilsssi s
and said cover are coupled. 10. A mcroconputer according to claim?7
wherei n seff d micrecomputer; said reove GOMPEFIES i jUBHALYoARGOEHVEg Beds moldad- OF a
I nposed perpendicul ar. to said mgjor. area. 11. A m cri%cortrgut eir ?ghcror ding to
face for at leas
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of said cover, and an electrically conductive, metallic sheet liner formed to nest within

said decorative cover for cooperating with said chassis in defining a shielded volume;
a plurality of interrupted wedge members for coupling said chassis and said cover
upon linear relative movement therebetween in a predetermined direction, said
interrupted wedge members being formed as a plurality of hooks on one of said chassis
and said cover, and a plurality of pockets on the other of said chassis and said cover,
said hooks and said pockets being disposed along-two sides of said chassis
and said cover for entry of said hooks into said pockets on movement of said cover in
said pfedetermined direction and .into position for enclosing a volume with said chassis,
each of said hooks having a surface thereof disposed to' define a sloping wedge surface,
each of said surfaces extending at a predetermined acute angle to said predetermined
direction and parallel to the surfaces defined by other hooks along the same side of said
one of said chassis and said cover, and said pockets receiving said hooks and cooperating
with said sloping wedge surfaces lupon movement between said chassis and said cover in
said predetermined direction for drawing said chassis and said liner into intimate contact
one with the other and establishing an electrically conductive connection therebetween
for facilitating the formation by said chassis and said liner of a shield against emission of
electromagnetic interference from operating components of the computer housed within
the enclosure thus formed.
2. A microcomputer according to claim 1 wherein said hooks and said pockets

cooperate for locking and unlocking said cover and said chassis one from the other upon
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portion ersona conmputer system having a spee system

processorg ttilﬁec%ﬁhfsaa@@!réde&trm%dmi&aﬁ@{m and operating system -
sof tware eSI gne to execute On sl ower speed system processors, sai d

personal gONpPAt fiicrd¥Sihpuree @&Wrdﬁgnlﬁ claim 1 whefeds said Howksente adarrded on said
el ectrically conductive materi al; a planar board nmounted on said
chassi s; cover and said pockets arelcarried on said chassis.

4. A microcomputer according to claim 3 further comprising a pair of trim strips
mounted on opposite sides of said chassis and further wherein said trim strips define said
pockets.
5. A microcomputer accordmg to claim 1 further comprising a planar board mounted
on said chassis and a plurality of operative éompohents operatively connécted with said
planar boarc_i for together_ functioning as a personal computer, said chassis and said cover
togethér defining an enclosure extending about said planar board and said operative
components.
6. A microcomputer comprising:
a chassis formed of an electrically conductive material;
a planar board mounted on said chassis;
a plurality of operative components operatively connected with said planar board
for together functioning as a personal computer; and
a cover for enclosing with said chassis a volume to contain said planar board and
said operative components, said cover comprising:
a unitary decorative shell molded of a moldable synthetic material for
defining a decorative outer surface for at least three sides of said cover,
an electrically conductive, metallic sheet liner formed to nest within said
decorative shell for defining with said chassis a shielded volume, and
a plurality of hooks on one of said chassis and said cover and a plurality of
pockets on the other of said chassis and said cover for coupling said chassis and said
cover upon linear relative movement therebetween in a predetermined direction, said
hooks and said pockets cooperating upon movement between said chassis and said cover

in said predetermined direction for drawing said chassis and said liner into intimate,
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7. A microcomputer according to claim 6 wherein said decorative cover means
defines a major surface area portion, sidewall portlons perpendlcular to said major
portion and connected therewith along opposite side edges thereof, and an appearance
panel portion perpendicular to said major portion aﬁd said sidewall portions.
8. A microcomputer according to claim 7 wherein said appearance panel portién
reinforces said major portion against forces imposed perpendicular to said major area. .
9. A microcomputer according to claim 7 wheréin said appearance panel portion
conceals said chassis from view when said chassis and said cover are coupled. |
10. A microcomputer according to claim 7 wherein said liner means reinforces said
major portion against forces imposed pefpendicula.r to said major area.
11. A microcomputer according to claim 7 wherein said liner means defines a major
surface area p6rﬁon and sidewall portions perpendicular to said major portion and
connected therewith along opposite side edges thereof.
12. A microcomputer according .to claim 11 wherein said liner means sidewall
portions, along an edge of said liner means sidewall portions remote from said liner
means major area portion, are Wrapped about said decorative cover means sidewall
portions, aiong an edge of said decorative cover means sidewall pdrtions remote from
said decorative cover means major area portion. |
13. A personal computer system having a high speed system processor compatible with |
application programs and operating system software designed to execute on slower speed
system processors, said personal computer system comprising:

a chassis formed of an electrically conductive material;

a planar board mounted on said chassis;
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a memory controller electrically coupled to said volatile memory and said non-
volatile memory, said memory controller regulating communications between said
volatile memory and said high speed microprocessor; ;

a cover for cooperating with said chassis for enclosing a volume to contain said
planar board and said microprocessor, said memory, and said controllers and comprising
a unitary decoratiﬁe shell molded of a moldable synthetic material for defining a
decorative outer surface for at least three sides of said cover, and an electrically
conduictive, metallic sheet liner formed to nest within said decorative shell for
cooperating with said chassis in defining a shielded volume, and

a plurality of hooks on one of said chassis and said cover and a plurality of pockets
on the other of said chassis and said cover for coupling said chassis and said cover upon
relative movement therebetween in a predetermined direction, said hooks and said
pockets cooperating upon movement between said chassis and said cover in said
predetermined direction for drawing said chassis and said liﬁe_zr into intimate, electrically
conductive contact one with the other and forming of said chassis and said liner a shield
against emission of electromagnetic radiation otherwise possible emiitted from said
microprocessor, said memory and said controllers.

14. An enclosure for a personal computer, the enclosure comprising:

a chassis;

a cover for cooperating with said chassis for enclosing a volume to contain
operating components of the computer, characterised by a plurality of hooks on one of

said chassis and said cover and a plurality of pockets on the other of said chassis and said
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volume, wherein each of said hooks comprises a sloping wedge surface extending at a
predetermined acute angle to said predetermined direction and parallel to the surfaces
defined by other hooks along the same side of said one of said chassis and said cover,
said pockets receiving said hooks and cooperating with said sloping Wedge surfaces upon
relative movement between said chassis and said cover in said predetermined direction
for drawing said chassis and said cover into intimate contact one with the other to

thereby couple said chassis and said cover.
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MICROCOMPUTER ENCLOSURE WITH INTERRUPTED WEDGE LOCKING
- ARRANGEMENT AND SHIELDING LINER

ABSTRACT

This invention relates to enclosures for computers and more particularly to such
an enclosure which facilitates access to and shielding of the operative components of a
personal computer. The encl_osure includes a chassis, a cover for éooperating with the
chassis for enclosing a imlume to contain operating components of the microcomputer
and interrupted: wedge member for coupling the chassis and cover upon relative
movement _thérebetWeen in a predetermined direction. The interrupted wedge members
include a plurality of hooks on one of the chassis and cover and a plurality of pockets on
the other, with the hooks and pockets being c}isposed alqng two sides of the chassis and
cover for entry of hooks into cooperatlng poéﬁ'lf_(:t}‘is'-':b.ti_mbviet.n_ent 6f the cover into position |
for cooperation with the chassis m e_inclosing a volume. :

Figure 4



