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ABSTRACT

An improved planar support structure for a planar of a
personal computer system is comprised of an integral
structure having a plurality of connector support

frames. The planar support structure is interposed be
tween the planar and a supporting structure and se
curely fastened to each. Each frame surrounds the pe
rimeter of a corresponding connector of the expansion
slots on the planar. Each frame supports a connector to
prevent the connector from flexing the planar when an
adapter board is inserted into the connector. Additional
alignment pins associated with the planar support struc
ture improve ease of assembly during construction of
the system.
4 Claims, 4 Drawing Sheets
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the number of these supports is undesirable because it
decreases the real estate on the planar and increases cost
due to the additional hardware and time of assembly.

PLANAR BOARD SUPPORT STRUCTURE
FIELD OF THE INVENTION

SUMMARY OF THE INVENTION

This invention relates to personal computer systems
in general and in particular to a method and apparatus
for preventing a motherboard or planar of the computer
System from flexing during insertion of circuitry com

The present invention has been developed for the

purpose of alleviating the above mentioned problems.
Accordingly, the invention has as one of its objects an

ponents.
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BACKGROUND OF THE INVENTION

apparatus and method for preventing the flexing of a

planar caused by the insertion of circuitry components.
It is another object of the present invention to pro

vide a device which prevents flexing of the planar while

Personal computers have become increasingly neces
Sary in today's high technological society. These sys
tems can usually be defined as desktop, floor standing, 15
or portable unit that consists of a system unit having a
single system processor, a display monitor, a keyboard,
one or more diskette drives, a fixed disk, and an optional
printer. The centerpiece of the computer system is the
printed circuit board which holds and connects the
system processor and its support circuitry. This printed 20
circuit board is usually referred to as the planar. A
typical planar is made from a flat sheet of glass-epoxy
with the actual circuitry etched from two or more lay
ers of conductive copper that form traces which carry
the electrical signals between the electronic compo 25
nents fastened to the planar. Installed on the planar are
a number of expansion slots which are pathways that
permit electrical signals to connect with the system
processor. A typical planar will accept a number of
different circuitry components, such as adapter boards, 30
I/O boards or memories, which are plugged into the

not reducing the real estate of the planar.
It is another object of the present invention to pre

vent contact between the planar and the metallic hous
ing of the personal computer system that would result in
damage or unsafe electrical shortage.
BRIEF DESCRIPTION OF THE DRAWINGS

The foreground aspects and other features of the
present invention are explained in the following written
description, taken in connection with the accompanied
drawings, wherein:

FIG. 1 shows an exploded view of a personal com

puter System embodying the present invention which
illustrates the entire system's unit assembly, the planar
supports, their relative position, and their associated
parts;

FIG. 2 illustrates the assembly of the planar assembly
and planar supports to the inner support structure of the

expansion slots affixed to the planar. Normally the ex
pansion slot is in the form of a female connector with

enclosure;

to insert the edge connectors of the boards into the

tioning pins.

FIG. 3 illustrates the assembly of the planar supports
the circuitry component normally having a correspond to the planar assembly by use of mounting snaps; and
FIGS. 4, 4a and 4b show the planar's supports and
ing male-edge connector. During the installation of 35 magnified
blowups of their mounting snaps and posi
these circuitry components, insertion force is required

corresponding female connector on the planar. This
force will vary depending on the number of physical
contacts on the edge connector and the alignment of the
connectors, and the tolerance conditions.
During insertion, forces may be generated by a user
on the planar assembly which can cause the planar to
flex. When this happens, not only does the planar flex
but the traces comprised of the numerous electrical
leads and paths running from the connectors to the
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processor and other components on the planar are
flexed. If the traces are flexed enough severe deteriora

tion of the traces results. In fact, enough force can be
applied to the planar to cause the traces to break. As is
evident, the loss of a trace on the planar can result in
failure in the operation of the personal computer sys

SO

te.

One way of preventing the flexing of the planar is to
provide a plurality of supports between the planar and
the housing. In the past, these supports usually take the
form of a nut and bolt with insulating washers, which
are inserted between the planar and the computer hous
ing. In some cases the fastener is comprised of plastic or
other insulating material to provide an electrical isola
tion between the planar and the housing. These sup
ports, while providing some relief from the flexing

problems, have not totally solved the problem since
they only provide support at one particular point in the
planar. As can be expected, even if these supports are
situated close to an extension slot, the board can still

flex in between the supports causing damage to the
traces. Also it is important to point out that increasing

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE PRESENT INVENTION

The following detailed description is of the best pres
ently contemplated mode for carrying out the inven
tion. This description is not to be taken in a limiting
sense but is made merely for the purpose of illustrating
the general principles of the invention since the scope of
the invention is best defined by the appended claims.
Referring to the figures in general, there is shown a
method and apparatus which is used to provide support
for a planar assembled into a personal computer system.
The planar support structure improves the ability and
prevents flexing of the planar when circuit components
are inserted into expansion slots included on the planar.
Referring now to FIG. 1 there is shown an exploded

view of a personal computer system 10 embodying the
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present invention. The personal computer system 10
includes an enclosure assembly 12, a DASD assembly
14, a power supply 16, an inner support structure 18,
and a planar board assembly 20. The planar board as
sembly 20 includes a planar board 22, expansion slots 24
and 26, and planar board supports 28 and 30 (shown in
dotted line). The planar assembly 20 is fastened to the
inner surface 36 of the enclosure assembly 12. A front
cover 38 and side panel 40 complete the personal com
puter system 10.
In operation, a plurality of circuitry components such
as adapter cards 32 and memory modules 34 are inserted
into a planar 22. The expansion slots 24 include a plural

ity of connectors which are used to provide electrical
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the enclosure. The planar Supports 28 and 30 are com

3
connection between the adapter cards 32 and the planar
circuitry. Additionally, expansion slot 26 includes a

prised of a plurality of frames in which each frame
surrounds a connector of the planar. The frames are
integrated into the planar support to form an integral
structure. The supports are comprised of plastic or
other non-insulating material. Each frame surrounds the
edge of a connector on the planar and therefore pro
vides support around the total perimeter of the connec

plurality of connectors to provide electrical connection
for memory modules and other circuitry components
necessary for the operation of the personal computer
system. The operation of the personal computer system

is well known and is not described here since it is not

necessary for an understanding of the present invention.
As is well known, the planar assembly 20 must be elec
trically isolated from the enclosure 12 to prevent elec
trical shorts and non operation of the system. In addi
tion, a plurality of direct access storage devices can be
installed in the DASD assembly 14 for the operation of
the personal computer system.
Referring now to FIG. 2, there is shown the planar
board assembly 2 removed from the inner surface 36 of

O
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the enclosure. The planar assembly 20 comprised of the
planar 22 and the planar board supports 28 and 30
(shown in dotted line) are mounted to the inner struc
ture by fastening means such as screws or bolts 42. The
alignment of the planar assembly is achieved through
the use of alignment pins 44 which are aligned to a
corresponding alignment hole 46 and slot 47 located on
the inner structure 36. With the supports 28 and 30
secured to the planar and inner support structure 36, the 25
planar is provided with the support necessary to retain
the circuitry during assembly and operational use. Dur
ing installation of the planar into the enclosure, the
alignment is improved through the use of the alignment
pins 44 to eliminate the possibility of having any of the
electrical components shorted out or damaged during
installation of the planar into the inner structure of the
enclosure.
Referring now to FIG. 3, there is shown an exploded
view of the planar board assembly 20. FIG.3 shows the 35
planar 22 being attached to the planar supports 28 and
30, so as to fasten the planar assembly to the inner struc
ture of the enclosure. Each support 28 or 30 is com
prised of a plurality of connecter support frames, such
as connector support frame 48. It is important to note 40
that each connector support frame of the planar-support
surrounds a corresponding connector on the planar.
By way of illustration, frame 48 is shown which sur
rounds a connector 50 of expansion slots 24. The frame
48 generally surrounds the outer edge of the connector 45
50 to provide support for the connector. Thus each
connector of the expansion slot is supported by a frame
rather than a single point source of support. As is evi
dent, when an adapter card is inserted into connector
50, the frame 48, around the perimeter of the connector 50
prevents the force from the adapter card inserted on the
connector from being transferred to the planar. This

prevents any flexing of the connector from being trans

ferred into the planar. Referring also to planar support
30, it is important to note that each frame on planar
support 30 surrounds a connector of the expansion slots
26. These slots are used to insert memory or other cir
cuitry components. Again, the frames of support 30
surround the perimeter of corresponding connectors on
the planar to prevent the force of the circuitry compo
nents, being inserted into the connectors from being
transferred to the planar. To recapitulate, the planar
support structure is interposed between the planar and
the inner surface structure and securely fastened to
each.

Referring now to FIG. 4, there is illustrated in detail
planar support 28 and 30 which provide support for and
separation between the planar and the inner structure of
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tors of the expansion slots.
Also shown in FIG. 4 are a plurality of mounting

snaps 52 which are used for easy insertion of these sup
ports into the planar. Each of the snaps is comprised of
a first cylindrical portion 54 extending into a second
tapered cylindrical portion 56. The tapered cylindrical
portion has a circumference greater than the first cylin
drical portion. The tapered portion has a gap extending
through the tapered portion to permit the circumfer
ence of the tapered portion to decrease. The snap is
inserted into a corresponding opening, the circumfer
ence of the opening being slightly larger than the cir
cumference of the first cylindrical portion, but smaller
than the circumference of the tapered portion. Since the
circumference of the tapered portion can decrease, the
snap can be fitted into the opening. When the opening
reaches the first portion the resilient nature of the snap
material causes the tapered portion to expand to lock
the snap into the opening, thus fastening the support
structure to the planar. This type of assembly is very
beneficial in automated assembly of the computer sys
ten.

Further shown in FIG. 4 are a pair of dual headed
alignment pins 44 which are used to align the planar
support structure to the inner surface of the enclosure.

The alignment pins 44 align the planar to the inner
surface to ease insertion of an the fastening of the planar
board assembly during assembly of the personal com
puter system.
The above described embodiment of the invention is

illustrative only, and that modifications thereof may
occur to those skilled in the art. Accordingly, this in
vention is not to be regarded as limited to the embodi
ment disclosed therein, but is to be limited as defined by
the appended claims.
We claim:

1. A device for supporting a planar board of a per
sonal computer system, the system being housed in an
enclosure having an inner surface, said planar board
having a plurality of slots, each slot having a connector
to receive a circuitry component, said device compris
Ing:

a plurality of interconnected electrically nonconduc
tive connector support frames, each frame extend
ing around the perimeter of and supporting the
edge of a corresponding connector on the planar
board, said plurality of support frames being inter
posed between the planar board and the inner sur
face of the enclosure to prevent the planar board
from flexing whenever a circuitry component is
inserted into a slot;

60

fastening means for attaching said plurality of inter
connected connector support frames to said planar
board.

2. The device of claim 1 wherein, said nonconductive

65

support frames are comprised of plastic.
3. The device of claim 1, wherein said fastening
means are comprised of a plurality of plastic snaps, each
of Said Snaps being comprised of a first cylindrical por
tion extending into a second tapered cylindrical portion,
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providing a plurality of interconnected electrically
said tapered cylindrical portion having a circumference
nonconductive connector support frames;
greater than the first cylindrical portion, said tapered
extending each frame around the perimeter of a cor
portion having a gap extending through said tapered
responding connector on the planar board to sup
portion, said gap permitting the circumference of the 5
port
the planar board;
tapered portion to decrease to be inserted into an open
interposing said plurality of interconnected support
ing having a circumference slightly larger than the
frames between the planar board and the inner
circumference of the first portion.
surface
of the enclosure to prevent the planar
4. A method for supporting a planar board of a per
board
from
flexing whenever a circuitry compo
sonal computer system, the system being housed in an 10
nent is inserted into a slot;
enclosure having an inner surface, said planar board
fastening said planar board and plurality of intercon
having a plurality of slots, each slot having a connector
nected connector support frames to the inner sur
to receive a circuitry component, said device compris

face of the enclosure.
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