
1 ADAPTER CARD MOUNTING IN A LOW PROFILE MICROCOMPUTER Description The
present invention relates to mounting adapter cards used for, for example,
communication facilities, in a low profile microcomputer, or in other words
a microcomputer having a relatively low height dimen- sion. With the
exception of some of the lowest price small systems, all microcomputers
include means for mounting and connecting adapter cards. Such cards include
those employed for communications, i.e. internal modems, those used to
drive displays, to couple keyboards and to provide memory expansion. In
most systems these cards are mounted vertically. Normally the microcomputer
planar board, which contains most of the processing components, carries a
plurality of sockets which extend upwardly from the planar board. Each
adapter card has a plug portion which fits into a socket to connect the
card to the planar and partially support it in position. Normally each card
also has a metal bracket mounted at its rear end. This bracket, on which
may be mounted plugs or sockets for connection of external devices to the
card, is normally secured to the rear surface of the microcomputer to
further support the card and to prevent its displacement when a plug or
socket is coupled to a bracket mounted device. In the art, a number of
systems in which a plurality of adapter cards plug into a common extender
and have been shown. An example of such a system is shown in U. S. Patent
No. 3,675,083 (White). In this system, an extender connector system has
sockets for receiving and coupling a plurality of cards. The cards are
plugged into the extender by means of plug connections on the rear ends of
the cards. The cards, when coupled to the extender connection system are
positioned in paral- lel with each other vertically. With reduction in the
size of microcom- 



puters, and in particular reduction in height, a problem arises when it is
desired to accommodate adapter cards developed for original use in a    2
prior machine. It is, of course, desirable to minimize cost to a user when
he migrates from one machine to a later one. One way in which this can be
achieved is to allow him to use the same adapter cards. If, however the
adapter card width is greater than the height of the new system, the cards
can not be mounted vertically. It is, therefore, an object of the invention
to provide means for mounting adapter cards horizontally in a low profile
microcomputer system. In accordance with the invention, there is provided a
microcom- puter system including means for mounting optional adapter cards,
said means comprising first socket means connected to and supported by a
horizontal planar board carrying components of the microcomputer,
characterised by: an extender card pluggable into and supportable by said
first socket means, to extend vertically from said planar board and
carrying a plurality of second socket means, each second socket means being
adapted to accept an edge connector of a horizontally positioned adapter
card; bridge means removably mounted between the top of said extender card
and a vertical wall of the microcomputer for minimizing horizontal movement
of said extender card; and support means removably mounted in a slot in a
vertical wall of the microcomputer for slidable movement into engagement
with an end of a horizontally positioned adapter card, said support means
having a channelled arm for enclosing and supporting said end of an adapter
card. A prefered embodiment of the invention will now be described by way 



of example with reference to the accompanying drawings, in which:    3
Figure 1 is a top view of a microcomputer system partially broken away, and
with the top cover removed;. Figure 2 is a diagram showing a perspective
view of an extender card shown in Figure 1 and a support bridge for the
extender card;. Figure 3 is a perspective view of an adapter card support
member showing slots in a vertical wall in the microcomputer of Figure 1
into which the member can be fitted;. Figure 4 is a detailed side view of
the support member of Figure 3; and Figure 5 is a detailed bottom view of
the support member of Figure 3. Referring to Figure 1, there is shown
therein a microcomputer system having a rear wall 1, a front wall 2 and a
floor 3. A planar board 4 is mounted on floor 3 and carries electronic
components of the microcomputer, such as a microprocessor 5.  These
components are soldered to printed wiring carried by planar board 4. An
enclosed power supply 6 is mounted to floor 3 and rear wall 1. A tray
including a side wall 8 a rear wall 9 and a floor 7 is mounted to front
wall 2. This tray does not extend down to floor 3, and its floor 7 extends
over and above part of planar board 4 as shown. The tray is adapted to
receive and support removable components, such as disk drive memories,
placed thereon through a suitable aperture (not shown) in the front panel.
Planar board 4 carries a socket 10 which is soldered to the board wiring
and extends upwardly from the board. This socket is designed to accept an
edge connector of an extender card 11 such that, when in place in the
socket, the extender card stands vertically from the planar 



board. The extender card carries a plurality of sockets, such as socket
4 12, each of which extends normally from the card surface.  Each socket is
adapted to accept an edge connector of an adapter board, such as board 13,
so that each board, when so engaged, extends outwardly from the extender
card and horizontally parallel to planar board 4 as shown. At the rear end
of the adapter card, there is mounted a metal bracket 14 which covers a
part 15 and is secured to this part by a screw 16. This arrangement of
coupling to a part is identical to that employed in the Personal Computer
manufactured by International Business Machines Corporation, except that
the part is horizontal rather than vertical. Figure 2 shows the extender
card arrangement and a magnified detail of a corner of a support bridge 20.
As can be seen in this figure, extender card 17 plugs into, and is
supported by, socket 10, which, as has been previously explained, is
soldered to the planar board. The extender card carries three sockets 12,
21 and 22 each of which carries a plurality of socket connections (not
shown) in respective slots 23 through 24. These slots and connectors are
arranged to accept edge connections on adapter cards. When plugged into a
socket, an adapter card is coupled to the data, address, and control busses
of the planar through the socket, wiring on the extender card 11 and
finally through socket 10. In order to prevent horizontal movement of
extender card 11, support bridge 20 is provided to support the top of the
extender card against such movement. Bridge 20 includes, at one end, tab
portions 26 and 27 adapted to pass through apertures in the wall of power
supply 6 as shown in Figure 1. These apertures, which are not shown, are
rectan- gular in shape, and the wall thickness of the power supply is such
that, 



with the bridge in the position shown in Figure 2, the tabs 26 and 27 are a
snug fit in the apertures with surface 28, which extends right across the
bridge, engaging the outside of the power supply wall and with surfaces 29
and 30 engaging the inside surface of this wall. The bridge is placed into
the power supply wall apertures by placing the outwardly extending portions
of the tabs into the apertures, then swinging the bridge in the direction
of the curved arrows,  and then returning it to the Figure 2 position.    5
At the end of bridge 20 opposite tabs 26 and 27, grippers 31 and 32 are
formed. Each of these grippers comprises an arm having a upper portion
above and a lower portion below, a serpentine spring section coupling the
arm to the main body of the bridge. The bridge is a one-piece plastic
molding, and the serpentine sections are of a dimen- sion such that, with
the plastic material utilized, the arms can be pivoted about the junction
of the spring portion and the main body. At the lower end of each gripper,
and as shown on gripper 32, there is a horizontal surface under which a
sloping surface continues to the end of the lower arm portion. This
horizontal surface is adapted to engage the under surface of socket 12 when
bridge 20 is in position as shown. To remove the bridge from extenders card
11, the serrated portions of the upper portions of the gripper arms are
squeezed manually so that the grippers pivot away from the ends of socket
12.  The bridge can then be moved in the direction of the dotted arrows.
This removability is useful if, for example, it is required to inspect some
part of the planar board (Figure 1) in the vicinity below the bridge.  When
it is again required to place the bridge in its operative position, the
direction of the phantom arrows is reversed and the grippers 31 and 32 



latch over the socket 12. The enlarged inset drawing in Figure 2 shows the
corner of bridge 20 adjacent gripper 32. This gripper and its serpentine
spring portion have been cut away from the inset drawing. What this drawing
shows is a ledge 33 formed in the bridge. This ledge passes right across
the bridge under the forward arm thereof. The ledge engages the rear
surface of extender card 11 when bridge 20 is in its operative position.
The extender card is, therefore, held between the ledge and rear faces of
grippers 31 and 32 to prevent vertical movement thereof. Figures 3 through
5 show details of a device for supporting the end of an adapter card
adjacent the front of the microcomputer of Figure 1. This device comprises
an arm which engages the end of the adapter card and is slidably fitted in
a side wall 17 of tray 7. As can be seen in Figure 3, side wall 17 has
slots 41 and 42 formed therein. It is noted that while the extender card
has three sockets for supporting three    6 adapter cards, only two slots
for two such cards are provided in wall 17. This is because firstly, in
this particular embodiment, tray 7 (Figure 1) is spaced above planar 4 at a
distance such that there can be no corresponding slot in side wall 17 and
secondly, many adapter cards are full length and can be supported by known
fixtures at the front wall 2 of the microcomputer. Accordingly, the lowest
adapter card, i.e. that fitting into socket 22 (Figure 2), should be a full
length card. Referring now to Figure 3 through 5 in detail, the adapter arm
18 comprises an arm 43 having a channel 44 formed therein. This channel is
dimensioned to engage and snugly fit an end of an adapter card as shown in
Figure 1. Arm 43 has a rounded extension 45 at the ends of which are spaced
a flat platform 46 having extended ears 47 and 48 and rectangular 



cross sectioned bar 49. The diameter of rounded extension 45 is such as to
fit into one of the slots 41 and 42 and its length is such as to fit easily
into the slot. As can be seen in Figure 3, in operation bar 49 is pushed
through a slot and then adapter arm 18 is turned in a counter- clockwise
direction as indicated by arrow 50. Bar 49 and platform 46 then sandwich a
position of wall 17 to retain arm 18 on the wall. When the arm is in
position on the wall, ears 47 and 48 take up any slack but permit sliding
movement of the adapter arm along the slot. It is noted, particularly from
Figures 3 and 5, that ears 47 and 48 reduce in thick- ness from the end
attached to platform to the free end. This gives them sufficient
flexibility to act as springs, and, as they slope away from arm 43 they
provide spring pressure pulling bar 49 towards the wall. In addition, it
can be seen that the ears are on the side of platform 46 away from the
opening of channel 44 in arm 43. Thus, when the adapter arm is fitted to
wall 17 and slid towards and into contact with the end of an adapter card,
the spring effect of ears 47 and 48 tend to push arm 43 into close contact
with the adapter card. Lastly, a filet 51 (Fig- ures 4 and 5, but hidden in
Figure 3), filling in a corner between arm 43 and platform 46, serves to
strengthen and incr                    of the integrated platform 46/arm 43
structure.    7 In summary, what has been disclosed is means for mounting
adapter cards horizontally in a low profile microcomputer. The cards are
coupled to the planar board of the microcomputer through a vertical
extender card which is supported against vertical movement by a remov- able
bridge coupled between the top of the extender card and a vertical wall in
the microcomputer. One end of a card which is not sufficiently long to
extend between the from and rear walls of the microcomputer is 



supported by a removable adapter arm. This arm has a channel which is
dimensioned to engage the end of the card.- It is slidably supported in a
slot in a further vertical wall of the microcomputer.    8 CLAIMS 1.   A
microcomputer system including means for mounting optional adapter cards,
said means comprising first socket means connected to and supported by a
horizontal planar board carrying components of the microcomputer,
characterised by: an extender card pluggable into and supportable by said
first socket means, to extend vertically from said planar board and
carrying a plurality of second socket means, each second socket means being
adapted to accept an edge connector of a horizontally positioned adapter
card; bridge means removably mounted between the top of said extender card
and a vertical wall of the microcomputer for minimizing horizontal movement
of said extender card; and support means removably mounted in a slot in a
vertical wall of the microcomputer for slidable movement into engagement
with an end of a horizontally positioned adapter card, said support means
having a channelled arm for enclosing and supporting said end of an adapter
card. 2.   A microcomputer system according to Claim 1 in which said
support means includes a platform mounted at, and normal to, one end of
said channelled arm, a circular cross-section extension mounted from the
platform co-axially with said channelled arm, and a bar mounted at right
angles to, and at the end of, said extension, the diameter of the extension
and width of the bar being substantially that of the width of said slots,
and the length of the bar being substantially greater than the width of
said slots, and the length of said extension being substan- 



tially that of the thickness of the vertical wall defining the slots.    9
3.   A microcomputer according to Claim 2, including ear elements mounted
on said platform, said ear elements for applying spring pressure to said
vertical wall supporting said channelled arm between said platform and said
bar. 4.   A microcomputer system according to any of Claims 1 to 3 in which
said bridge means, at one end thereof, means for removably engaging at
least one slot in said vertical wall and, at the opposite end thereof,
includes means for removably engaging the uppermost one of said second
socket means in an extender card in said first socket means. 5.   A
microcomputer system according to Claim 4 in which said means for removably
engaging the uppermost one of said second socket means comprises first and
second means for engaging first and second ends of said uppermost socket
means, said first and second means being resiliently attached to the body
of said bridge means. 6.   A microcomputer system according to any of
Claims 1 to 5 in which said first and second means for engaging comprise
latch means each having a sloping surface for initial engagement with the
uppermost socket and means conforming with the profile of the uppermost
socket for final locking engagement therewith. 7.   A microcomputer system
according to any of Claims 1 to 6 in which said body of the bridge includes
a step adjacent said latch means for engaging said extender card between an
edge of said latch means and said step.    


