
1 INTERCHANGEABLE KEY CARD EDGE CONNECTING FIELD OF THE INVENTION The
invention relates to interconnection systems for electronic apparatus and
in particular to a keyed card edge connecting system wherein a card edge
connector is adapted with interchangeable keying to uniquely accommodate a
large number of specific cards. BACKGROUND OF THE INVENTION AND RELATION TO
THE PRIOR ART In electronic apparatus, a type of interconnecting system
heavily used in the art involves the mounting of components such as
integrated circuits 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 system, the edge of the card
with the wiring conductor contacts is positioned in a slot in a supporting
connector member 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 and retains the assembly in
electrical contact. As the electronic art has developed, it has become
useful to be able to use the same slotted supporting connector external   



REPLACEMENT SHEET 2 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 inserted into the slot.
The key is usually an interposer that fits into the slotted supporting
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 circuit
complexity and density in electronic apparatus has increased, it has become
beneficial that an ever wider variety of card assemblies be able to be
uniquely yet reliably accommodated in slotted supporting connectors.
SUMMARY OF THE INVENTION 



It is an object of the present invention to ameliorate one or more
disadvantages of the prior art. According to one aspect of the invention
there is disclosed in electronic apparatus of the type wherein there are
circuit cards, each having an edge, bearing contacting conductors, for
insertion in a slot, in the plane of a slot face, in a slotted supporting
connecting member; and wherein the insertion of an incorrect card edge into
said slot is prevented by a key element positioned in an opening in said
slot face of said connecting member, the improvement comprising: said key
having multiple rotational positions by rotation of said key in said
opening in said plane of said slot face, and an interrelated keyshape and
opening in said plane of said slot face, so that a portion of said key
shape by positioning said key at a rotational position  



3 serves to interrupt the continuity of said slot at a specific length for
the slot and thereby to prevent insertion of a card edge requiring a longer
slot continuity. According to another aspect of the invention there is
disclosed a structure for selective admittance for insertion, of a circuit
bearing card having a specific length and having contacting conductors at
an insertion edge of said card into a slot in a slot face of a supporting
connector member, said slot having a length that is identical to said
specific length of said circuit bearing card, said structure including a
key member adapted for insertion into an opening in said slot face, said
key member further having a plurality of shape portions operable upon
rotation of said key member in said opening in said slot face, thereby to
produce a specific 



length among a plurality of lengths for said slot when said key member is
positioned in one of a plurality of rotational positions. According to yet
another aspect of the invention there is disclosed electronic apparatus
comprising: at least one circuit card supporting connector member having a
slot in a face thereof, into which a conductor bearing edge of said circuit
card is to be inserted, said connector member further having an opening in
said face of said supporting connector, rotatable key means having multiple
rotational positions, said key means being positioned in said opening in
one of said rotational positions in which a portion of said key means is
operable to produce a specific length for said slot, and a circuit card
positioned in said slot, said circuit card having a notch in said conductor
bearing edge thereof positioned at 



said specific length location of said portion of said key means.    BRIEF
DESCRITON OF TE DRAWIS Figure 1 is a perspective view of a prior art
slotted supporting connector and key combination. Figure 2 is a perspective
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 4 is a perspective
view of two positions of a slot feature cubic rotatable key of the
invention. 



Figure 5 is a perspective view of a card illustrating the use of notches
for unique slot lengths. Figure 6 is a perspective view of a slotted
supporting connector illustrating the use of several, embossed feature    4
rotatable keys, in position,in accordance with the invention. Figure 7 is a
perspective view showing 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 slatted feature cubic type key rotation. 



Figure 9 is a perspective View of a connecting 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 apparatus art the printed writing
bearing cards are supported by having their edges with the external contact
conductors inserted into the slot of a slotted supporting connector member.
A key membershaped to fit into an opening in the slot face of the slotted
supporting connector, 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 



prior art slotted supporting connector and key structure. Referring to
Figure 1, the slotted supporting connector member 1 has a card edge
receiving slot 2 running longitudinally in a slot face 3 of the connector
1. The connector member 1 also has a plurality of external wiring    5
connecting 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 supporting connector member 1 in some constructions has
a right angle 



tower portion 5 and the conductive members 4 are extended, not shown, onto
the tower portion 5. The friction contact between the members 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 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 this 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 specifiable, 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,    7 



Referring to Figure 3 the embossed feature key 15 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 opening 10 of Figure 2 with the
portion 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 slot 14.
Referring to Figure 4, the slotted feature key 19 is a cube having equal
side and depth 13 dimensions to be compatible with the opening 10 with
essentially the same dimensions. The slotted feature key 19 has a
different, card edge accommodating slot 20, 21, 22 and 23 in each side
face, that extends into one end face, and two of which, 22 and 23 are
intersecting. The material of the key 19 remaining between the slots at the
end surface serves as slot interrupters in use. The slots stop before
reaching 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 



positions in the opening 10 of Figure 2 each of the slots is aligned In one
position with the slot 14 of Figure 2 with the remainder of the 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 as shown in the portion of Figure 4 with the vertical rotational arrow
an additional two different slot interruption lengths 21 and 22 become
available. The interrelationship of the card, the key piece or pieces and
the slotted supporting connector is shown in connection 



with Figures 5 and 6. Referring to Figures 5 and 6 wherein perspective
views are shown like reference numerals for like elements are used where
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 connector is shown with the rotational position of the keys
defining corresponding slot lengths. In Figure 5 the example portion of a
card 25 has example notches 26, 27 and 28 to define unique and different
slot lengths 29 and 30. The notches need only be to the insertion depth of
the card edge when it is inserted into the slot and need only be to the
width of the slot interrupting portions of the key. The notches, of which
26, 27 and 28 are examples, thus do not 



take up much card area and have minimal effect 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    positions in the opening 10 of Figure 2
each of the slots is aligned in one position with the slot 14 of Figure 2
with the remainder of the 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 as shown in the portion of Figure 4
with the vertical rotational arrow an additional two different slot 



interruption lengths become available. The interrelationship of the card,
the key piece or pieces and the slotted supporting connector is shown in
connection with Figures 5 and 6. Referring to Figures 5 and 6 wherein
perspective views are shown like reference numerals for like elements are
used where 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 connector is shown with the rotational position of
the keys defining corresponding slot lengths. In Figure 5 the example
portion of a card 25 has example notches 26, 27 and 28 to define unique and
different slot lengths 29 and 30. The notches need only be to the insertion
depth of the card 



edge when it is inserted into the slot and need only be to the width of the
slot interrupting portions of the key. The notches, of which 26, 27 and 28
are examples, thus do not take up much card area and have minimal effect 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    9 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 position. 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 the different slot distances 32
and 33 required for the card edge lengths 29 and 30 respectively between
notches 26 and 27, and, 27 and 28 respectively of the example card portion
25 in Figure 5. The ability to select a wide variety of slot distances is
illustrated in greater detail in Figures 7 - 9 for the key types in Figures
3 and 4. Referring to Figure 7 a perspective view is shown 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 supporting connector 12 is
shown, with two openings 10, and with two keys of the type of Figure 4,
labelled elements 34 and 35, in each opening. The four rotational positions
ABC and D, available to each key, are shown for visibility, in a single
superimposed exploded view above element 35. By rotating the keys with
respect to each other, different    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 face of the slotted supporting connector and provides.
a specific card feature accommodating key piece that is positioned in the
rotatable key opening. 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.   



~~~~~ ~~~1 2 WHAT IS CLAIMED IS: 1. In electronic apparatus of the type
wherein there are circuit cards, each having an edge, bearing contacting
conductors, for insertion in a slot, in the plane of a slot face, in a
slotted supporting connecting member; and wherein the insertion of an
incorrect card edge into said slot is prevented by a key element positioned
in an opening in said slot face of said connecting member, the improvement
comprising: said key having multiple rotational positions by rotation of
said key in said opening in said plane of said slot face, and an
interrelated keyshape and opening in said plane of said slot face, so that
a portion of said key shape by positioning said key at a rotational
position serves to interrupt the continuity of said slot at a specific
length for the slot and thereby to 



prevent insertion of a card edge requiring a longer slot continuity. 2. The
improvement of claim 1 wherein said interruption of said continuity of said
slot is produced by said portion of said key shape being positioned
transverse to said slot. 3. The improvement of claim 2 wherein said portion
of said key shape is at least one embossed portion on said key. 4. The
improvement of claim 2 wherein said portion of said key shape is a portion
of said key bounded by at least one slot in at least one face of said key.
5. The improvement of claim 2 including at least one notch in said
insertion edge of said card at location at said interruption of said
continuity of said slot. 6. A structure for selective admittance for
insertion, of a circuit bearing card having a specific length and having
contacting conductors at an insertion edge of said card into a slot in a
slot face of a supporting connector member, said slot having a length that
is identical to said specific length of said circuit bearing card, 



said structure including a key member adapted for insertion into an opening
in said slot face, said key member further having a plurality of shape
portions operable upon rotation of said key member in said opening in said
slot face, thereby to produce a specific    13 length among a plurality of
lengths for said slot when said key member is positioned in one of a
plurality of rotational positions. 7. The key of claim 6 wherein said shape
feature is an embossed portion of said key. 8. The key of claim 6 wherein
said shape feature is a portion of said key bounded by at least one slot in
at least one face of said key. 9. Electronic apparatus comprising: 



at least one circuit card supporting connector member having a slot in a
face thereof, into which a conductor bearing edge of said circuit card is
to be inserted, said connector member further having an opening in said
face of said supporting connector, rotatable key means having multiple
rotational positions, said key means being positioned in said opening in
one of said rotational positions in which a portion of said key means is
operable to produce a specific length for said slot, and a circuit card
positioned in said slot, said circuit card having a notch in said conductor
bearing edge thereof positioned at said specific length location of said
portion of said key means. 10. The apparatus of claim 9 wherein said key
means includes at least one embossed feature. 11. The apparatus of claim 10
wherein said key means includes at least one slot in at 



least one face of the material of said key.    THIS SHEET HAS BEEN 13 5.
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 selective 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 6 wherein said length of said continuity of said slot is responsive
to the rotational position of said key in relation to said slot. 8. The key
of claim 7 wherein said interruption is an embossed portion of said key. 9.
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 to external wiring
positioned in the slot thereof and    14 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 location. 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. 






