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INTERCHANGEABLE KEY CARD EDGE CONNECTING
FIELD OF THE INVENTION

The invention relates to interconnection systems for

electronic appafatus and in'particular_to a keyed cafd edge
connecting system wherein a card edge connector is adapted
with intérchangeableﬁkeying td uniﬁuely accommodate a lérge

number of Qhecific cards.
BACKGROUND OF THE INVENTION AND RELATION TO THE PRIDR ART

In electronic apparatus, a type of interconnecting system

i
heavily used in the art inyolves thg mountipg of components
such as integfated cir;ufts on insulating printed wiring
bearing members having the wiring conductors extending to an
edge of the insulating member to serve as contacts to |
external -wiring. The printed wiring bearing members come in
various sizes and are generally referred to as cards. In the
interconnecting 5ystem, the edge of the card with the wiring
conductor cpnfacts is pogitioned in a slot in a suﬁporting
cdnne;tqr membef with mating external wiring contacts in the
slot; The slot in the supporting conductor member has a

width and'depth_relationship‘to the card to provide support

for the card @&nd ré@aihs the assémb19 in electrical contact.

As the électronic art has developed, it haslbecome useful to

be able to use the same slotted supporting connector external
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wiring interconnecting system with a variety of different

cards. The use of a key is employed to insure that only a
card that is compatible with the external circuitry to which
the slotted supporting connector member is connected, can be
inéerted into the slot. The key is usually an interposer
that fits into the slotted su;porting connector member, has a
unique shape that prevents the conductor edge of any card not

compatible with that unique shape from entering the slot. A

structure of this type is shown in U.S. Patent 3,566,340.

As the circuif complexity and density in electronic apparatus
has increased, it has become beneficial that an ever wider
i variety of card assemblies be able to be uniquely yet

reliably'aécommodated in slotted supporting commectors.
SUMMARY OF THE INVENTION

The inveﬁtion is a system of ke?ing the insertion of a
conducéo;.bearing card edge into a slotted supporting
connector to accommodate a-large number of different cards
thrpugh the pro;iding of a rotatable key opening iﬁ the slot
face of the slotted supporting connector together Qith the
providing of a specific card feature accommodatihg keys
pbsitioned in the opening. The key and Opening are arranged
so that the key can be in one of several positions controlled
by the cnrrespondence-nf'thé shaﬁé éé the opening with the

shape of the key, énd with the shape of the key in turn-

providing an interruption to the continuity of the slot at
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differenf lengths along the slot. Cards are provided with at
least one edge notch, so positioned in the card insertion
edge to be at the slot interruption location for the
particular position'of the key. A large number of slot
lengths are achievable with a single key part. The key and
opening combinations are such that, in the preferred
embodimept. the key when in position in the opening does not
extend ager the slot surface of the slotted supporting
connéctor sc as to minimize streﬁgth réduction and loss of
card area both of which in turn enhances the dDWﬁsizing

ability of the connecting system.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is s pefspective view of a prior art slotted
supporting connector and key combination.

Figure 2 is a pérspective view which shows the opening for
the invention in.a portion of a slotted supporting connector,
Figure 3 is a perspective view of two positions of an
embossed feature rotatable key of the invention.

Figure & is a perspective view of two positions of a

slot feature cubic rotatable key of the invention.

- Figure 5 is a pergpective view of a card illustrating the use
of notches for unique slot lengths.

Figure 6 is a perspecfive view aof a slotted supporting

connector illustrating the use of several, embossed feature
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rotatable keys, in position,in accordance with the invention.
Figure 7 is a perspective view shaowing the effect on slot

length of the embossed feature type key rotation.

Figure 8 is a vertical exploded view of the possible

positions in the slotted feature cubic type key rotation.

Figure 9:is a perspective view of a conmnmecting system
assembly of six slotted supporting connector members each
with three spaced openings and with a slotted feature cubic

key in each of the six positions.
DESCRIPTION OF THE INVENTION

In the electronic apparatuslart the componeﬁt bearing cards
are supported by having their edges with the external contact
conductors inserted into the_slot of a slotted supporting
connec?oz member. A key member shaped to fit into an opening
in the slot face of the slotted supporting conngctor is used

to insure that an incorrect card cannot be inserted into an

incompatible circuitry configuration.

In Figure 1! there is shown a perspective view of a typical
priér art slotted supporting connector and key structure.
Referring to Figure 1, the slotfed supporting connector
member 1 has a card edge receiving slot 2 runﬁing
longitudinally in a slot face 3 of the connector 1. The

connector member 1 also has a plurality of external wiring
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comnecting conductive members 4 that contact the external

contact conductors on the edge of the card, not shown, that
is inserted into the slot 2. The slotted sﬁpporting
connector member 1 in some constructions has a right angle
tower portion S and the conductive memberé 4 are extended,
not shown, onto the tower portion S.. The friction contact
between the memﬁers 4 and the conductors at the card edge
over the area in the slot 2 provides sufficient and reliable
support for the card. In order to insure that only the
proper card is insertable into the slot 2, as many key
openings as desired are provided, usually equally Spaced, in
the slot face 3, for a key that will accommodate a particular

i
cutout in a card. ‘In Figure 1 an example opening 6 is

:provided into which, in an exploded view, a key 7 is

insertable. External wiring is attached to the connecting
conductive members 4, out of view in this figure. The slotted
supporting connectors 1 are usually retained in a frame with
dowels_on the underside out of view in thiﬁ figure. The
slotted supporting connector is of insulating material such
as a moldable plastic with the plurality of connecting
conductive members 4 and with the opening 6 molded into it.
The key is also of moldable plastic. The structure of

Figure 1 is available in the art with the opening 6 and the
key 7 5pécifiab1e, an example being the "SIMM socket”
produced by the AMP Corporation in Harrisburgh, Pa. There is

however, a need for much greater card variation capability,
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while retaining the externally wired slotted supporting

connector assemblies, than the prior art structure of Figure

1 will accommodate.

In accordance with the invention, much greater flexibility in
uniquely handling a wide variety of cards is achieved by
providing an interrelated opening in the slot face of the
slotted supporting connector and key shape for the opening
with features that interrupt the continuity of the slot at
different lengths by the rotational position of the key in
the opening in the slot face. A notch is placed in the
insertion edge in the card that is positioned at the

continuity interruption produced by the key.

The interreiated features are shown in connection with
Figuresle through 6. Referring to Fig&re 2 there is shown a
perspective view of a square example of the rotat;ble key
opening 10 in the slot face 11 of the slotted supporting
connector 12. The opening 10 has a depth dimension 13 to
accommodate the key and seleﬁted to position the uppermost
portion of the key at the level of the slot face 11 of the
slotted supporting ;onnector 12. The slot itself is labelled

element 14.

The key pieces are illustrated in two rotated views each, in
Figures 3 and 4. The insertion edge 6f the card is
interrupted at different lengths by embossed features or slot

features of the key
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Referring to Figure 3 the embossed feature key 1S5 has a plane

_portion 16 with the dimensions of the opening 10 in Fig.2, a
first embossed feature portion 17 along one edge of the
portion 16 and with a second embossed portion 18
perpendicular to the first embossed portion 17 and
sufficiently off the center of the portion 17 so as not to be
in the slot 14 of Figure 2 when the key 15 is positioned in
the open;ng 10 of Figure 2 with the portioﬁ 17 transverse of
the slot 14. The height of the key 15 is essentially the
same as the dimension 13 of Figure 2. When the key 15 is
rotated 90 degrees as shown in the portion of Figure 3 with
the rotational indicating arrow, the second portion 18
becomes positioned transverse of the slot 14 with the portion
17 being then positioned parallel to, but to one side of, the

slat 14.

Referring to Figure 4, the slotted feature key 19 is a cube
ﬁaving.esual side and depth 13 dimeﬁsions, to be compatible
with the opening 10 with essentially the same dimensions.
The slotted feature kéy 19 has a different, card edge
accommodating slot 20, 21, a2 and ES in each side face, that
extends into one end face, and two of which, 22 and 23 are
intersecting. The material of the key 192 remaining between
the slots at the end surface serve as slot interruptors in
use. The slots stop beforelreaching the remaining face,

leaving material to serve as a slot interruption when the key

is on it’s side. When the key 19 is rotated into the four
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positions in the opening 10 of Figure 2 each of the slots is:

aligned in one position with the slot 14 of Figure-E'with the
remainder of thg key 19 interrupting the slot 14 continuity
at a different length. When the key 19 is rotated in the
vertical direction or in other words positioned on it’s side
és shdwn in the portion of Figure 4 with the vertical
rotational arrow an additional two different slot

interrup%ion lengths become available.

The inferrelatiohship of the card, the key piece or pieces
and the slotted supporting connector is shown in éonnection
with Figures 5 and 6. Referring to Figures_s and 6 wherein
pérspective views are shown like reference numerals for like
elements are used whe?e appropriate. In Figure 5 a portion
of a card is shown that has notches that separate insertion
edge length portions. In Figure 6 a multi key slotted
supporting conneétor is shown with the rotational position of
the ke}s'defihing corresponding slot lengths. In Figure S5 the
example pbrtion of a card 25 has example notches 26, 27 ana
28 to define unique and differeﬁt slot lengths 29 and 30.

The notches need only be to the insertion depth of the card
edge Nﬁen it is iﬁserted into the slot and need only be

to the width of the slot interrupting'poftions of the key.
The notches, of whicﬁ 26, 27 and 28 are e#amples, thus do not
take up much card area and have minimal ef}ect on the card
strength, a benefit of use in the downsizing trend in the

art. While, in Figure 5,-a several unique length portion of

7
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a card is illustrated, it will be apparent that smaller

individual cards such as the portion 31 may be employed in

slotted supporting conductors such as element 12.

In Figure 6,the slotted supporting connector member 12 is
provided with, as an example three key openings 10, each with
a key 15 positioned therein in a different rotational
positioni The different rotational positions place, using the
key of Figure 3 as an illustration the portions 17 and 18
transverse of the slot 14, which produces thé different slot
distances 32 and 33 regquired for the card edge lengths 29 and
30 respectively between notches 26 and 27, and, 27 and 28

respectively of the example card portien 23 in Figure 5.

The ability to select a wide variety of slot distances is
illustrated in greatef detail in Figures 7 — 9 for the

key types in Figures 3 and 4.

Referring to Figure 7 a perspective view is showﬁ of the
effect on slot lengths of the rotational positioning of the
key type of Figure 3. In Figure 7 a portion of a slotted
suppofting connector 12 is shown, with two openings 10, and
with two keys of thé type of Figure 4, labelled elements-SA
and 35, in each opening. The four rotétional positions A,B,C
and.D, available to each key, are shown for visibility, in a
single superimposed exploded view asove element 35. By

rotating the keys with respect to each other, different
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portions 17 and 18 of each key serve as the transverse

boundaries of the available slot length for card edge
insertion. As illustrated, the element 35 key is in position
A anﬁ the element_aé key is in position D. The longest slot
length would occur with element 35 in position A and with
element 34 in position C whereas the shortest slot length
would be with element 35 in position C and with element 34 in
positioé Ay and intermediate lengths can be achieved using
other combinations of positions.

The slot length flexibility of the invention will be apparent
when, referring to Figure & , the four positions A,B,C and D
of each of the three keys produces a Qxéxﬁ.total or 64 unique
card insertion lengths.

The number of available slot lengths increases when a key of
the type element 19 of Figure 4 is used that has 6 rotational
positiéns; In Figure B8, a vertical exploded view is
provided showing the 6 rotational positions. In Figure 2 a
perspective view of a connecting system is shown having six
parallel connecting elements 12, each with three openings 10,
and with a key 192 in each of the 6 rotétional positions. In
the rotation the key places a portion of the key piece
transverse of the slot to interrupt the continuity and
thereby prevent entry of a card edge thét is beyond the
correct length. fhe shorteé} slot length between two

ad jacent openings would be to position key 36 in position S5

and key 37 in position &3 whereas the longest slot ;ength
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would.be to have the key 36 be in position 6 and the key 37

be in position 5.

What Has been described is a system of keying the insertion
of a conductor bearing card edge into a slotted supporting
connector so as to accommodate a large number of different
cards. The system'provides a rotatable key opening in the
slot facé of fhe slotted supporting commector and provides.
a specific card feature accommodating key piece that is
positidned in the rotatable key opening.

cpening. The key and opening are arranged so that the
shape of the key provides an interruption to the continuity
of the slot at a specific distances along the slot length

corresponding to a specific card edge.
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What is claimed is:

1. In electronic aﬁparatus of the type wherein circuit
bearing cards hav;ng contacting conductors at an insertion
edge contacting external wiring connections in a slot in a
slotted supporting connecting member and the insertion of
an incorrect card insertion edge into said slot is

prevented by a key element positioned in an opening in the
slot face of said connector,
the improvement ;omprising:
an interrelated key shape and opening in said slot face.
wherein a feature of said key shape is positioned by
rotation o% said key in said opening to a position

whereby said feature is operable to interrupt the

continuity of said slot.

2. The improvement of claim 1 wherein said interruption
of said continuity of said slet is produced by a feature

of said key shape being positioned transverse to said

slot.

3. The improvement of claim 2 wherein said feature of
said key shape is at least one embossed portion on said.

key.

4., The improvement of claim 2 wherein said feature of
said key shape is the material of said key bounded by at

least one slot in at least one face of said key.
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S. The improvement of claim 2 including at least one

notch in said insertion edge of said card at the location

of said interruption of said continuity of said slot.

6. A structure for sélective prevention of the
insertion, of a circuit bearing card having contacting
conductors at an insertion edge of said card, into a
slot in a slotted supporting connector, said structure
including a key having shape features adapted to
produce an interruption in the continuity of said slot
the length of said continuity being responsive to the

" position of said key in relation to said slot.

7. The structure of claim & wherein said length of
said continuity of said slot is responsive to the
rotational position of said key in relation to said

slot.

B.” The key of claim 7 wherein said interruption

is an embossed portion of said key.

?. The key of claim 7 wherein said interruption
is a portion of the material of said key bounded

by at least one slot in at least one face of said key.

10. Electronic apparatus comprising :
at least one slotted supporting connector,
having contacting members for connecting toc external

wiring positioned in the slot thereof_and

This Sheet Has Been Replaced
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having selectable key means for locating an

interruption of the continuity of said slot and,
at least one unique circuit bearing card inserted into said
slot,
having contacting conductors at an insertion edge
thereof, and,
having a notch in said edge at a selected slot

continuity interruption iocation.

11, The apparatus of claim 10 wherein said key means is
an opening in the slot face of said slotted supporting
connector and a-key shape rotatable in said opening to
selectable positions in positioning a portion of said key
across said slot at a selectable location. !

12. The apparatus of claim 11 wherein said key shape

includes at least one embossed feature.

13. The apparatus of claim 12 wherein said key shape
includes a portion of the material of said key bounded by

at least one slot in at least one face thereof.
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