1 | NTERCHANGEABLE KEY CARD EDGE CONNECTI NG FI ELD OF THE INVENTf%hVH% ‘é?y
invention relates to interconnection systens for el ectronic apparatus an

in particular to a keyed card edge connecting system wherein a card edge
connectoy is adapted with interchangeable keying to uniquely accommodate a

| arge nunber of specific cards. BACKGROUND OF THE | NVENTI ON AND RELATI ON TO
THE PRIOR ART In electronic apparatus, a type of interconnecting system
heavily used in the art involves the nounting of cornponents such as
integrated circuits on insulating printed wring bearlng menbers having the
Wi ring conductors extending to an _
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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



& .
edge of the insulating menber. to serve as contacts to external wring. The
printed wring bearing nmenbers cone in various sizes and are generally
referred tigsShdet®@d Blen Ripheddne i Nterconnecting system the edge of the card

wth the w Eu jmn ~contacts is positioned in a slot _in_a supporting
connect or _ ' ing external wirinppontastshg de §jl ot . The sl ot
in the suppd ori menber has a w dtTﬁ1 alﬂiﬁ@tg% rel atji onship to
the card to provide support for the card ani ' ly in

el ectrical contact. As the electronic art has devel oped, it has becone
useful to be able to use the sane 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
compatibie 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 §ev$ra1 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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REPLACEMENT SHEET 2 Wring |nterconnect|ng systemw th a variety of
d|fferen%—eards———rﬁé‘ﬁ§§"ﬁf a key is enployed to insure=that_only.a card

that is conp Kepfal@ cexternal circuitry to which tﬁessjgy ad
supporti ng-t ;ISﬁMA i's connected, can be insertgd IﬂtﬁLﬁ&K{'
The. key is<4 A Erposer t hat fItS into the slo —r-—nnny-;_n~
connect or I gue shape that prevents the conductor edge of

any card not’ conpatlble with t:hat uni que shape fromentering the slot. A
structure of this type is shown in U S. Patent 3,566,340. As the circuit
conplexity and density in .electronic appagatus has increased, it has becone
beneficial that an ever wider variety of card assenblies be able to be

uni quel y yetqiefdadhy BESQERRUIaI6AgI Bnel aibed SERAPAL! afe GERRAHEY Svith at

SUMVARY OF THE | NVENTI ON
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
embodiment, the key when in position in the opening doces 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 downsizing

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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It is an object of the present invention to aneliorate one or nore
di sadvantages of the prior. art. According to one aspect of the inven
there i g dbRClIASALaREIRELCE roni ¢ apparatus of the type whegerrtiic
circuit g ; |ng an edge, bearing contacting con 5
ins,ertior,ﬂl ammru *the plane of a slot. face, in a sloted sUppg
connect i nige" wherein the insertion of "an incorre =card edge into
said slot i.s prevented by a key el ement positioned in an opening in said
sl ot face of said connecting nenber, the inprovenent conprising: said key
having nultiple rotational positions by rotation of said key in said
opening in said plane of said slot face, qu an interrel ated keyshape and

opening in said pI ne of sald s| ot. face so_that a ortl said k
shape by p03|f|on|§g K&YF ey 8% Y (ﬁ?ﬁl?ﬂﬁic?ﬁgang LER BheSthUehElon.

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



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 | onger
slot continuity. According to another aspect of the invention there is

di scl osed a structure for selective admttance 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 nenber, said slot having a length that is identical to said
specific length of said circuit bearing card, said structure including a
key nmenber adapted for insertion into an opening in said slot face, said
key nmenber further having -a plurality && shape portions operabl e upon
rotati on of ceairtedtayhgrardredud §i Gl mbapens Ng tRatatchtiot taee, ekberaly to

produce a specific . _

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
] .

.cutout in a card. In Figure 1 an example cpening 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,



| ength anmong a plurality of lengths for said slot when said key nmenber is
positioned in one of a plurality of rotational positions. According to yet
anot her aspect of the invention there is disclosed el ectronic apparatus
conprising: at least one circuit card supporting connector nmenber having a
slot in a face thereof, into which a conductor bearing edge of said circuit
card is to be inserted, said connector nenber further having an opening in
said face of said supporting connector, rotatable key means having nultiple
rotational positions, said key nmeans being positioned in said opening in
one of said rotational positions in which a portion of said key neans is
operable to produce a specific length fag said slot, and a circuit card
posi ti oned iwhidal desladinirsni theigxtetnahlyl Wawedgs hohbeédhsuppsatdngonduct or
beari ng edge thereof positioned at

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 of the card is
interrupted at different lengths by embossed features or slot

features of the key



sal d specific length | ocation of said portion of said key neans. BRI EF
DESCRLTON-OFTFE-BRAW-S—Figure 1 is a perspective view of a_priar art -
slotted supportin nnect or and key conbi nation. Figure HSSPEEB PRSIBEEN
vi ew ViFfigShe péning for the invention in a porti 011 & @icEed
supporti ' ‘Ilr MMl Figure 3 is a perspective view of t f
enbosseq ' Ml abl e key of the invention. Figure 4 is a perspective
view of two positions of: a slot feature cubic rotatable key of the

i nventi on: :
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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 Fiqure 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



Fi gure 5 is a perspective view of a card illustrating the use of notches
for uni que slot |l engths—Figure 6 is a perspective view of

suppor t- onnect or |I|ustrat| ng the use of several, enbose’&%‘a&'-"
rot at abI egt,ﬂagﬂee .in accordance with the inventi S8-—-Fi 94
perspectl the effect on slot" length. of the enbosse :
type key r e 8 is a vertical exploded view of the possi bI e
positions atted feature cubic type key rotation.

8
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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Figure 9 is a perspective View of a connecting system assenbly of six
sl otted supporting connector nenbers each with three spaced openi ngs and
with a slotted feature cubic key in each of the six positions. DESCRI PTI ON
OF THE'INVENTION In the el ectronic apparatus art the printed witing
bearing cards are supported by having their edges with the external contact
conductors inserted into the slot of a slotted supporting connector nenber.
A key nenbershaped 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 inconpatible circuitry configuration. In Figure 1 there is
shown a perspective view of a typical 5

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



prior art slotted supporting connector and key structure. Referring to
Figure 1, the slotted supporting connector nenber 1 has a card edge
receiving slot 2 running longitudinally in a slot face 3-of the connector

1. The connector menber 1 also has a plurality of external wring 5
connecting conductive nenbers 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 nenber 1 in some constructions has
a right angle

10
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



[y F3

tower portion 5-and the conductive nenbers 4 are extended, not shown, onto
the tower portion 5. The friction contact between the ne '
conductors at_the card edge—over the area in the slot 2 pf JVHIBHEELHABEESM
and reliable support for. the card. In order to insure tlhat oMEP D I
proper card i sThinSiestttabBeenReplased he sl ot' 2, as many key opénings as desired
are provided, u 'spaced, in the slot face 3, for a key that

wi | | accomuodat cutout in a card. In Figure 1 an exanple
opening 6 is provided 1nto which, in an exploded view, a key 7 is

I nsertable. External wiring is attached to the connecting conductive

menbers 4, out -of viewin this figure. The slotted supporting connectors 1

are usually retained in a frame with . o
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.



doﬁels on the underside out of viewin this figure. The sl ot o
connector is of insulating material such as a nol dabl e pl astj Hiit BHEEhBAS BEEN
plurality of connecting conductive members—4—and with the o i ng REPkACEDd

into it. The key is al so of ‘The structure of "FIrgu
available in the art with tdmmﬂ";"ﬂ%ﬂﬂﬂ hWe key 7 speci fiable, an
exanpl e being the "SI MM socket" ¢pr odutte y* 1 he AWP Corporation in
Harri sburgh, Pa. There is however, a need for nuch greater card variation

capability, 7
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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.

Sheet Has Been Rej ilaced
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Referring to Figure 3 the enbossed feature key 15 has a plane portion 16

w t-h the dinensions of the opening 10 in Fig. 2, a first enb

portion 17 al ong one edge of tThe portion 16 and with a second % SYEET HAS BEEN
portion 18 perpendi cul enbossed portion 17 and! suf f iR§ PAACEP

of f- the center of thelﬂmlmmm "H”mII not to be in the slot 14 of Figure 2 ——
when the key 15 is posi*ti 6ned it the *openl ng 10 of Figure 2 with the

portion 17 transverse of the slot 14. The height of the key 15 is

essentially the sane as the dinmension 13 of Figure 2. Wien the key 15 is
rotated 90 degrees as shown in the portlo of Figure 3 with the rotational

di cat h t d f
Itﬂel gfio't ”gf\rM.r f‘r’]" EL @rh(s)e‘rat Q:g:qm"%&éx% df P?Q%reé PRE1LLPAE L FOILE" SRe”

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

T




17 being then positioned parallel to, but to one side of, the
Referring to Figure 4, the slotted feature key 19 is a cube hgvimg
side and depth 13 di rm'mmuﬂ“mmmm npati ble with the openin
essentially the sane | otted feature key 19 h
different, card edge dccérmbdalirny €lot 20, 21, 22 and 23 in each side
face, that extends into one end face, and two of whi ch, 22 and 23 are
i ntersecting. The material of the key 19 remai ning between the slots at the

end surface serves as sl ot |nterrupters |n use. The slots stop before

reachi ng the renaln g face, IeaV|ng éial to serve as a slot
i nterruption when 8K Re§EF§CBﬁbFF e§|&EanﬁhéﬁrtHQCﬁEV"P93Q5 rotated into

the four . 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

i

across saild 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.

T
' This Sheet Hag
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positions in the opening 10 of Figure 2 each of the slots lsrangggg:Ln—QHA———~
position with the slot 14 of Figure 2 with the remai nder of tih ¢ leesmEEr HAS BEEN
interrupting the slot 14 continuity at a different |ength. *ien t pePkAagEDS
is rotated in the vertical direction or in other words positi =
side as shown in the portion of Figure 4 wigth the vertical rotational arrow
an additional two different slot interruption |engths 21 and 22 becone :

avai l able. The interrelationship of the card, the key piece or pieces and
the slotted supporting connector is shown in connection

INTERCHANGEABLE KEY CARD EDGE CONNECTING
ABSTRACT

A system of keying the insertion of a conductor bearing card edge into a slotted supporting
connector (1) to accommodate a large number of different cards (25). A rotatable key opening
(10) in the slot fact (3) of the slotted supporting connector (1) together with a specific card
feature accommodating key (15) positioned in the opening (10) are arranged so that the key
(15) can be in one of several positions controlled by the opening (10) with the shapé of the key
(15) providing an interruption to the continuity of the slot (14) at different distances along the
slot length. The card (25) has at least one notch (26, 27, 28) in the insertion edge positioned
to be at the slot interruption distance for the particular position of the key (15). A 1arge .

number of unique distances are achievable with a single key part.

Fig. 7.

-
Been. RTlaced

T



- -a

with Figures 5 and 6. Referring to Figures 5 and 6 wherein perspective
views.are shown |i ke reference nunerals for |like elenments are used where

appropri at e.

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 rpgqtional position of the keys
defining corresponding slot lengths. In Figure 5 the exanple portion of a

card 25 has

exanpl e 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 ofg}he key. TQ@lnotches, of which

26, 27 and 28 are exanples, t

RS IR
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FIG.1
PRIOR ART



t ake- up nuch card area and have m ninmal effect on the card strength, a
benef ikt of use in the dowsizing trend in the art.. Wile, in Figure 5 a
several "uni que |l ength 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
wi th the remainder of the key 19 interrupgzng the slot 14 continuity at a
different length. Wen 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

15

POSITION D 17 //

POSITION C "5{,\

POSITION

POSITION A




interruption | engths becone 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 |ike reference nunerals for |like elenents are
used where appropriate. In Figure 5 a portigpof a card is shown that has
not ches that separate insertion edge |length portions. In Figure 6 a nulti
key slotted supporting connector is showmn with the rotational position of

t he keys defining corresponding slot lengths. In Figure 5 the exanple
portion of a card 25 has exanple notches 26, 27 and 28 to define uni que and
different slot Iengt$§ 29 and 30. The notches nee 0 the insertion
depth of the card <« o ' g
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edge When It is insertedi | ol _andjpeed only be t Yo | giye) f
slot interrupting portiohsﬂ_g)lgih THAS BEEN [hot ches, ~ of M{ REBE'%& wig 6%“7@55
V§

are exanples, thus do no _ area and ha EaEBdgg]on
the card strength, a benefit of use in the downsizing tr |n “thegre:
While, in Figure 5 a several .unique |length portion of 9 acard s
illustrated, it will be apparent that smaller individual cards such as the

portion 31 g Rg idBbbiiing sysesin With S vatiedy o7 alstenche 60AE M b Us o d Ry B° © O™
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 siotted su'p.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 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 iNVBNTION

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 glotted 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:

an interrelated key shape and opening in said plane of said slot face whereby a portion
of said key shape is positioned by rotation of said Key in said opening in said plans of said

-_
This Sheet Has Been R
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In Figure 6,the slot ortineg ector nenber 12iis r ¥\n C S
an exanpl e three ke\] gpgnsnger HAs Bekthiiwith a key 15 p SI e PF ‘ﬁT h
a different rotatiorpl powgPLACEDThe d ffeéent rotati.o & ﬁ% ch
usi ng the key of Fi ~ation the porti Z-And ;
transverse of the slot 14, which produces the different slot distances
and 33 required for the card edge Iengths 29 and 30 respectively between

not ches 26 and and, 27 and 28 ectlv .he exa | e card, portion
25 in Fi gure’@ é‘rﬁ?ﬁ p%{‘ ‘é"e‘F El‘é’ig’é B¥“’s ”&F@F%‘Hgé’gal s

Il lustrated i %%{'lr t 7 - 9 for the key types in Figures
3 and 4. Ref e%rdl ng ngaalbhgf&a pérspective view is shown of the

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 2 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, R
said structure including a key member adapted for insertion into an opening in said
slot face, said key member further having at least one shape portion operable updn rotation
of said key member in said opening in said slot face to produce a slot length of said specific

length,

Aecording to yet another aspect of the invention there is disclosed electronic apparatus
comprising:

a.t 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 commector 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.

This Sheet Has Been Reﬂ
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effect on slot lengths of the rotational positioning of fFetke i
wéﬁﬁ 19*~ET

Fiqure 3. In Figure 7 a portion of a slotted supporting
shown, with two openings 10, and with .two keys of the ty
| abel | ed el enments 34 and 35, in each Gperihng__ The four n
ABC and D, available to each key, are sHGwn for visibili
superi nposed expl oded vi ew above el enent 35. By rotatin

CBEB

pe o ?
obelei-e a""'oos1"t"|"r'i
"*, ™ a single
the kevs with

respect to each other, different woul d be to have the
position 6 and the key 37 be in position 5.

ks SAeeHAB BEEN
REPLACED

BRIEF DESCRIPTION OF THE DRAWINGS

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 2 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

e Y S
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What has been described is a system of keying the insert d?EFqucé;\
bearing card edge into a slotted supporting connector sqgfas t c0n| Te
a large nunber of different cards. The system provi des é{é@ Bkéml
opening in the slot face of the slotted supporting connettor=and_{i vi-des.
a speci.fic card feature accommodati ng key piece that is positioned in
rot at abl e key openi ng. 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 |ength c¢erresponding to a speC|f|c card
edge. raotatable keys, in pesition;in accordance with the inventian,

’TI

Figure 7 is a perspective view showing the effect on slot

length of the é&mbossed feature type key rotation.

Figure 8 is 8 vertical exploded view of the possible

positions in thHe slotted feature cubic type key rotation.

Figure 9 is a perspective view af a connecting system
assembly of six slotted suppnrﬁing connmector 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 ungygggwﬁﬁg 'Eééring cards
are supported by having their edges with the ;;te}nal contact
conductars inserted ?ntn the slot of a slotted suppnrting-
connector member. A key member, shaped te fit into am opening
in the slot face of the_glotted supperting cnnngctnr,is used
to insure that an incorre;t card cannnt 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

cannector member ! alsoc has a plurality of external wiring
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~~~~~~~~ 1 2 WHAT IS CLAIMED IS: 1. In el ectronic appai
wherein there are circuit cards, each having an edge,
conductors, for insertion in a slot, in the plane of
sl otted supporting connecting nenber; and wherein the
I ncorrect card edge into said slot is prevented by a key el enent posit ed
In an opening in said slot face of said gonnecting nenber, the inprovenent
conpri sing: . sélefeikceinhatd NBigard iplihe @ndbkerdl FPetitd s R HALARI gRafb
said key in said opening in said plane of said slot face, and an

interrel ated REY&hARelam Bpditiengimensaods phinkheofomsmiichgsliot ihaEeg.8p & hat
a portion of sgid key shape b ositioning said key at a rotational

posi tion serv%&rﬁﬁ Fﬁ?g?? tfggigﬁﬁnﬂﬁrﬁePPylﬁfab%WQlQﬂqneqwﬁ afspbeific

Eength for thS°§LP$ﬂaP£{4A1 &ER¥ gosecnnd embossed portion 18

perpendicular to the first embossed partien 17 and

REPLACEDH

ear i. ?chﬁ;%ﬁg g

Mg 4o

sufficiently off the center of the'partinn 17 sa 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 essenti;lly the
same as the dimensian 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 ﬁhen positionad parallei to, but t; one side of, the

slot 14.

Referring to Figure &, the slotted feature key 19 is a cube

having equal side and depth 13 dimeﬁsions. to be compatible
with the opening 10 with essentially the same dimensions.
The slatted feature key 19 has a different, card edge
accommodating slot 20, 21, 22 and B3 in each side face, that
extends into one end face, and two of which, 22 and 23 are

interse:tihg. The material of the key 19 remaining between

- the slots at the end surface servesas slot interruptors in
use, The slots stop befare reaching the remaininb face,
leaving material to serve as a slat interruption when the key

is on it’s side. When the key 19 is rotated into the four



prevent insertion of a card edge requiring a |onger sl
I mprovenent of claiml1l wherein said interruption of sai
slot is produced by said portion of said key shape bei
transverse to said slot. 3. The inprovenment of claim?2
of said key shape js at |east one enbossed portion on
i nprovenment of claim2 wherein said porgion of said key shape is a portion
of said key buusdedoby 8h teRSdpeiihg |10l of\Fajul@astestie dRaMeTs 19850 1keY.
5. The inprovenment of claim2 inhcluding at | east one notch in.said

i nsertion edgeléfinedi &incenel pusiltGoat wobhathsas bt nierafuftigorect aadtd the
continuity of said slot. 6. A structure for selective admttance for

i nsertion, of vamaiindertohethe HPY MY imdernyphingethe i wldterid ltomtd nkdtiyng
contacting con i nsertion edge -of said card into a slot in a

uctors._at an
slot face of ﬁqsﬂpgb?f?Fﬁf dfifettor Hempethe dem 7 ks watiatgdatretibeh t hat
's Tdentical (Qr23kd1SBPFedL for Y9N Qhnd?! Sofll Chdds R 3 Y% 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 aof the card, the key piece or pieces
and the slotted supporting connector is shown in commection
with Figures S and &. Referring to Figures S Qnd & wherein
perspective views are shown 1}ke reference numerals for like
elements are used where appropriate. In Figure 5 a portion
of a card is shown that has n;tches that separate insertion
edge length partions. In Figure 6 a multi key slatted

supporting conmnectar is shown with the rotational position of

e

the keys defining corresponding slot lengths. In Figure S the
hxample portion of a card 25 has example notches 26, 27 and
28 to define unique' and different slot iengths 29 and 30.

The notches need only be to the insertion depth of the card
9dge when it is inserted into the slaot 9nd need only be

to the Qidth of the slot interrupting pertions of the key.
The natchess of which 26y 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.. Whiley in Figure S5, a several unigue length bartion of
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said structure including a key nmenber adapted for insert BEPFﬁ?%mEHTc‘)’Hfm n

in said slot face, said key nenber further having a plur I@iat)QQfFEB

portions operable upon rotation of said key nenber in s .
slot face, thereby to produce a specific 13 I ength anong a plurality of
| engtis for said slot when said key nmenber is positioned in one of a
plurality of rotational positions. 7. The key of claim®6 wherein said shape
feature is an enbossed portion of saidikey. 8. The key of claim®6 wherein
sai d shape feapulid P8 &opbaye otherkeys 3¢ Reyinormsictt By dndedbe km¥ 3Vot in
at | east one 'fagc?nof s?épn keé/. 9. Electronic apparatus conprising:

pos n

What has been described i§ a system of keying the insertion
of a :ond&ctnr bearing card edge into a slaotted 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 supparting connector and'provides_
a 5pe:ific 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 praovides an intérrgptioh to the continuity
of the slot at a specific distances along the slot léngth

corresponding to a specific card edge.
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to be ifisefted, msais onnect or rHi ﬁF'E&ﬂ'ﬂ-maBEwl
face of said supporting connect r AAERIASED key

rotational pPOFHATISCLAMEDHSY rreans DerTy ned in said openi ng in
one of said rotational positions in which a portion of said key neans is

operabl e to- prodicdnalesyenic dpparansrugthie thpy wisaein teroare cirouit eards, reach Kavingras
positioned in said slot, said circuit card having a notch in_ said conductor

beari ng edge mmwwmmmmmw oteinfthe pluge af 4 gat ee,dnad

portion of sw‘?/ rrg 10 The parat us of claim9 wherein said key

neans i ncl ud& SypRY d’ di ure. 11. The apparatus of claim 10

wherein said keywﬁﬂﬂﬁh&%&fﬁgﬁﬁf%&&@ﬁcﬂ@@d&'ﬁoshﬂsﬁitlspreventedbyakey
element positioned in an opening in said slot face of said connecting membcr the

at Ieamllm rd supporting conndet or menber havilh
face t mll Inﬂll h a condyctor—bearng—edge-pf said
€

e PEdAiiiadasidicennind

improvement comprising:

an interrelated key shabe and opening in said plane of said slot face whereby 2 portion
of said key shape is positioned by rotation of said key in said opening in said plane of said
slot face serves to interrupt the contimuity of sa1d slot and thereby to prevent insertion of a
card edge requiring a longer slot contxmuty

2. The improvement of claim 1 wherein said interruption of seid 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 wherem 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  circuit bearing card having
a specific length and having contacting conductors at an insertion edge of said card into a
slot in a slot facc of a supporting connector member, said slot having a length that is
identical to said specific I length of sald circuit bearing card,

said structure including a key member adapted for insertion into an opening in said
slot face, said key member further having at least one shape portion operable upon rotation.
of said key member in said opening in said slot face to produce a slot length of said specific
length.

/:
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edge of® s&i d"catd "at |t he IBbBH\%ﬁD
of said slot. 6.7AThEKEFE!

a circuit beari ng card havi ng contacting conductors at an |sert|on edg.e of
said card, into & m&ﬂy of claigy @wheseinsaid shapeifeagre ishpartion of said keyhonndad e

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

9. Electronic apparatus coroprising:

at leas;t 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 qpcniug in Qaid 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 inchudes at least one slot in at
least one face of the material of said key.

{N:\LIBag]00211:7xb
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i ncl udi ng a key having shape features adapted to Jrag pLerruption in
the continuity of said slot the |ength of 8aid co: tgﬁﬁﬁ‘?ﬁ@%ﬁshﬁ r ésponsi ve

to the position of-said key in relatiomto-sai-d=st Oé't 2 ZT&E ct
claim6 wherein said |length of said continuity of [lsafd grat-t dWess
to the rotational position of said key in relation to said slot. 8. The key
of claim?7 wherein said interruption is an enbossed portion of said key. 9.

of sard key' bounded byPhaRORARGEAALS KBY GReb il R ekt or hi a key.

ABSTRACT

A system of keying the insertion of a conductor bearing card edge into a slotted supporting
comuector (1) to accommodate a large number of different cards (25). A rotatable key opening
(10) in the slot fact:(3) of the slotted supporting connector (1) fogether with a-specific card
featuire accommodating key (15) positioned in the opening (10) are arcanged 5o that the key
(15) can be in one of several positions controlled by the opex_\ing (10) with the shape of the key
(15) providing an interruption to the contimuity of the slot (14) at different distances along the

" slot length. The card (25) has at least one notch (26, 27, 28) in the insertion edge positioned
1o be at the slot interruption distance for the pasticular position of the key (15). A large
mmber of unique distances are achie\'rable with g single key part.

Fig. 7.
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10. El ectronic apparatus conprising : at |east one sl ot ffed—supporting

connector, having contacting nenbers for connecting to @xREPLEFEMENT BYEET

positioned in the slot thereof and 14 havi ng sel ectaljl e kQISrTF
| ocating an interruption of the continuity of said sl ot [{abae :.at-..I.

ast---one

unique circuit bearing card inserted into said slot, ha
conductors at an insertion edge 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 circuitfy 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



X
t hereof, and, having a notch in said edge at a sel ect
i nterruption location. 11. The apparatus of claim 10
is an opening in the slot face of said slotted suppor
key shape rotatable in said opening to sel ectabl e posiitbaas..+-n--posi-ti-oni
a portion of said key across said slot at agsel ectabl etocatrom. 12 The
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apparatus of claim 11 wherein said key shape includes at |east one enbossed

f eat ur e.

13. The apparatus of claim 12 wherein said key shape includes a

portion of istrvesrtn anteraiptahe santihuityyofbsaidnsletatla spetificdasgth doethel shot dnd thereby to
| east one face thereof. :

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.
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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 pos_itiom_ad 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 ke3; "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 intérruption 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 operzliblel upon

rotation of said key member in said opening in said slot face, thereby to produce a specific -
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length among a plurality of lengths for said slot when said key member is positioned in oné
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 siot in zi face thereof,
into which a conductor bearing edge of said circuit card is to be insertbd,

said connector member further having an opening in said face of said supporting
connector,

_rotatabie key means having multiple rotational positions, said key means being
positioned in said opening in ohe 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.



