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@ Electrical connector assemblies.

@ A series of electrical connector assemblies each com-
prising plugs and corresponding sockets which are of a
number of different widths. Narrower plugs of the series are
prevented from insertion into wider sockets of the series by
the variation of the height of the plugs and sockets and or the
cross-sectional dimensions of a key and keyway provided on
the piugs and sockets. Further differentiation, between plugs
and sockets of the same width, is achieved by variation of the
location of the key and keyway on the piug and socket
sidewalls and or the cross-sectional dimensions of the keys
and keyways.
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This invention relates to a series of electrical
connector assemblies and in particular those comprising a
socket and a corresponding plug which is received in the
socket.

Connector assemblies of this general type are now
commonly used for connecting subscribers telephone
apparatus to the public network; use of a socket and plug
allowing easy movement or replacement of the telephone.
For such use plugs and sockets having 4 or € terminals in
plugs and sockets of the same overall sizes are usually
used. Such assemblies can be easily mass produced using
injection moulding and automatic assembly techniques.
However, there is now a considerable need for a series of
electrical connectors of the same general type having a
larger number of terminals. This is particularly so in the
telecommunications and computer related fields.

In producing a series of connectcrs bhaving a varying
number of terminals it is convenient for the variocus
members of the series to differ only in the width of the
engageable portion of the plug and the corresponding socket
recess. This can lead to smaller plugs being inadvertently
inserted into larger sockets which can result in damage to
either or both of the pieces of eaquipment so conrected.
Even if plugs and sockets of the same size are being
connected it is often desirable to prevent plugs imtended
for a particular purpose from being inserted into sockets
of the same size intended for some other purpose. Keying
systems to prevent both such mismatchings are known but
involve the use of a number of complicated systems each
requiring many keys and keyways to avoid any mismatching of
plugs and sockets. Such systems also require an overly
complicated series of moulds.
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According to lie preserl inventiorn there is provided a
series of electrical connector assemblies each assembly
comprising a socket and a corresponding plug and havipg a
coding key and keyway; each plug bhaving an engageable
portion for engaging in said corresponding socket, said
portion comprising a first pair of opposed plug sidewalls
and a second pair of opposed plug sidewalls disposed
transversely to said first pair of plug sidewalls, said
sidewalls extending in the direction of engagement with
said socket, one or more terminals each for contacting ore
or more corresponding terminals in said corresponding
socket and one of said coding key or keyway for engaging
the other of said coding key or keyway located in said
socket; each socket having a recess for receiving said
engageable portion of said plug, said recess comprising a
first pair of opposed recess sidewalls a second pair of
opposed recess sidewalls disposed tranS\}ersely to said
first pair of recess sidewalls, one or more terminals each
for contacting one or more corresconcing terminals on said
plug and the other of said coding key or keyway for
engacing the key or keyway on said plug, the width of said
engageable portions and sald corresponding recesses as
measured between said first pairs of sidewalls being
different for each of the assemblies of the series wherein
one or more of the height of said engageable portion and
Tecess as measured between said second sidewalls and the
cross-sectional dimensions of said key and keyway of each
assembly of said series as viewed in the direction of
engagement of said plug and socket are dimensioned to
prevent insertion of narrower plugs of the series into
wider sockets of the series having a recess width as
measured between said first pair of recess sidewalls which
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is greater than the width between said first plug sidewalls
of said narrower plugs.

Since the series of assemblies need only bhave one
coding key and keyway, visual inspection to determire
whether a plug will fit a particular socket is rendered
easy. The design of the plugs and sockets is also rendered
simple since they each reauire only one coding key and
keyway. Though only one coding key and keyway is required,
other locating or coding keys and keyways may be added if
required for particular purposes. The height of the plugs
and sockets together with the cross-sectional dimensions of
the keys and keyways may in combination prevent mismatching
of narrower plugs with wider sockets. Preferably though
the heights of the engageable portions of the narrower
plugs are greater than the heights of the recesses of the
wider sockets as measured between each of their second
pairs of sidewalls so that the heigrt referred to above
prevents mismatching of narrower and wider members of the
series. Using the height of the plug in this way enables
the coding keys and keyways of the assemblies to be used to
provide two further levels of series of coding Iif
required. The cross-sectional dimensions of the coding
keys and keyways as viewed in the direction of the
engagement of the plug and socket and optionally their
location may, however, be the same for all members of the
series and no further coding provided. Alternatively the
coding key and keyway may have different cross-sectional
dimensions as viewed in the direction of engagement of said
plug and socket to prevent insertion of plugs of assemblies
of said sub-series in other sockets of said sub-series.
Whether or not the cross-sectional dimensions of the coding
keys and keyways are varied their position on the sidewall
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they are located on may be varied for each of the members
of the series to prevent plugs of members of this further
sub-series from being inserted into sockets of other
members of the further sub-series.

Alternatively, instead of varying the height of the
engageable portions and recesses to prevent narrow plugs
from being inserted into wider sockets the cross-sectional
dimensions of the coding key and keyway may be made
different for each member of the series of assemblies in
order to fulfil this function. The coding “key may be
provided on either the plugs or recesses of the
assemblies. If it is provided on the plugs orne or more of
the cross-sectional dimensions of the keys and keyways are
larger for the narrower plugs than for the wider sockets of
the series. Conversely, if the keys are provided on the
sockets one or more of the cross-sectiocnal dimensions of
the keys and keyways are smaller fecr the narrower plugs
than for the wider sockets of the series.

The cross-sectional dimensions of the keys and keyways
may be varied as above whilst preferably keeping the
heights of the engageable portions and recesses as measured
between their second pairs of sidewalls the same. This
height though may be allowed to vary within certain limits
if the wvariation in cross-sectional dimensions of the
coding keys and keyways is always sufficient to prevent
narrower plugs fitting into wider sockets.

In varying the cross-sectional dimensions of the coding
key and keyway the height of the coding key and keyway as
measured in the direction between the second pairs of
sidewalls may be made different for all members of the
series. When the coding keys are located on the plugs the
keys and keyways are of greater height for those assemblies



10

15

20

25

30

T RY 0179585

with narrower sockets. Conversely when the coding keys are
located in the sockets the keys and keyways are of greater
heigrt for those  assemblies with wider  sockets.
Alternatively or additionally the width of the coding key
and keyway may alsc be varied as measured in the direction
between said first pairs of sidewalls. When the coding
keys are located on the plugs the keys and keyways are
preferably of greater width for those assemblies with
narrower sockets. Conversely when the coding keys are
located in the sockets the keys and keyways are of greater
width for those assemblies with wider sockets.

Fgain a further level of coding may be provided when
the cross-sectional dimensions of the coding key and keyway
are used to prevent mismatching of narrower plugs with
wider sockets by forming for each member of the series of
assemblies a sub-series of assemblies wherein the coding
key and keyway is located at a cifferent position on one of
the sidewalls for each member of the subt-series to prevent
insertion of plugs of assemtlies of the sub-series into
sockets of the assemblies of the sub-series.

Suck an arrangement enables a single coding key and
keyway to provide two levels of coding. OCne which prevents
narrower plugs being inserted into wider sockets and the
other which allows differentiation between plugs and
sockets of the same width. This dual coding system is
considerably simpler than any system using a plurality of
different sets of keys and keyways to provide two such
levels of coding and the design and manufacture of plugs
according to the present invention 1is thus greatly
simplified.

In making the assemblies according to the present
invention it is possible to have the keys located either on
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the plugs or in the sockets. Preferably however the keys
are provided on the plugs to enable the plug's engageable
portion to be reduced in height to the minimum required by
the cable to be inserted into the plug and connected to the
terminals. It is also possible to locate the keys and
keyways on either the first or second pairs of sidewalls
provided always that narrower plugs are prevented from
being inserted into wider sockets by the height of the
engageable portion of the plug and or the cross-sectional
dimensions of the key and keyway. However it is much
preferrred to locate the key and keyway on the second pairs
of sidewalls since this avoids the need for extremely
lengthy keys and keyways which can in certain circumstances
be necessary if they are located on the first sidewall and
the nmarrower plugs are not of greater height than the wider
sockets.

Preferred embodiments of the present invention will now
be described with reference to the following drawings in
which:

Figure 1 shows a schematic end-on view in the
direction of engagement of the plug and
socket of the disposition of the sidewalls
and keys or keyways for a plug or socket
forming a member of a series according to an
embodiment of the present invention,

Figure 2 shows a series of plugs or sockets according
to an embodiment of the present invention
viewed in the same manner as in Figure 1,
some of which are of different heights to
prevent mismatching of narrower plugs with
wider sockets.
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Figure 3 shows a series of plugs or sockets according
to an embodiment of the present invention
viewed in the same manner as in Figure 1,
some of which have keys and keyways of
different cross-sectional dimensions to
prevent mismatching of narrower plugs with
wider sockets.

Figure 4 shows a number of plugs or sockets according
to an embodiment of the present invention
where the keyway is provided on the plug.

Figure 5 shows a number of plugs or sockets according
to an embodiment of the present invention
where the keys and keyways are provided on
the first pairs of sidewalls,

In Figure 1 an end-on view of the engageable portion of

a plug or alternatively of the corresponding socket recess
opening is shown. Details such as terminals, catches and
the 1like have been omitted for clarity and only the
disposition of the sidewalls and key or keyway are shown.
The engageable portion of the plug arnd the socket recess
are preferably of constant cross-section though this is not
essential providing the plugs can be readily inserted into
and removed from their corresponding sockets. A first pair
of opposed sidewalls separated by a width Wp and a second
pair of opposed sidewalls separated by an height hp and
disposed transversely, in this instance orthogonally, to
the first pair of sidewalls, form the main body of the
recess Or engageable portion. The sidewalls in Figure 1
are shown as flat surfaces. Whilst this is preferable it
is not essential and other suitable contours may be used as
required. On the upper one of the second sidewalls a key
or keyway is provided of width wk and height hk If
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the keyway is to be provided on the plug the plug and
socket adopt the contour shown by the dotted line. 1In
Figure 1 the key or keyway is shown as being trapezoidal,
whilst this shape is preferable it is not essential and
other suitable cross-sections may be used. In the
following description the views shown will be referred to
as plugs. It is to be understood though, that the views
are equally those of the recesses corresponding to the
engageable portions of the plugs.

In Figure 2 a series of plugs 1, 2, 3, 4 are shown for

which the height hp increases with decreasing ‘width Wp.

Though the key cross-sectional dimensions are constant the
narrower plugs eg 1 are prevented from insertion into
sockets corresponding to the wider plug eg 2, 3, 4 by the
variation in hp. In the case of each member of the
series of plugs 1, 2, 3, 4 two further sub-series of plugs
may be defined by changing the positién of the key on the
upper sidewall or by changing it's cross-sectional
dimensions. The plugs 4, 5, 6 and 7 for example, are all
of the same width Wp but will not fit into each others
sockets due to the varying location of their keys along the
upper second sidewall. Plugs 7, 8 and 9 again are all of
the same width but will not fit into each other's sockets
even though their keys are located at the same place along
the wupper second sidewall. This is because the
cross-sectional dimensions of their keys are different. In
this instance the width wk of the keyway increases as the
height hk of the keyway decreases. Cther suitable
variations in the key cross-section may be used though to
achieve the same effect.

In Figure 3 a series of plugs are shown all having the
same height hp. In the case of plugs 10, 11, 12 and 13
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which are all of different width Wp, the narrower plugs eg
10 are prevented from insertion into the sockets of the
wider plugs eg 11, 12, 13 by their key heights h
increasing as their width wp decreases. Alternatively
narrower plugs can be prevented from insertion into wider
sockets by the width W, of the keyway beirng increased as
the plug width Wp decreases. Such a series of plugs are
13, 14 and 15. Again in the case of each of the members of
the above series a further sub-series of coding may be
provided by altering the position of the keyway on the
upper second sidewall as shown by plugs 15, 16 and 17 and
also 10, 18 and 19.

In each of the above series the key is shown as being
provided on the plug. However it may alternatively be
located on the recess sidewall instead. In this case the
variation of the key height hk and width wk with
increasing plug width Wp is reversed with respect to that
recuired when the key is on the plug. For example in
Figure 4 plugs 20 and 21 are two plugs of different widths
with keyways provided on the recess lbwer second sidewall.
Plug 20 cannot be inserted into the recess corresponding to
plug 21 since the kevway in plug 20 is not of the same
height hk as that of the key in the recess 21.

The key bheight hk is thus increased with increasing
plug width Wp. Similarly plug 22 shows that to prevent
narrower plugs from being inserted into wider plugs by
variation of the key width wk the key width Wk must be
decreased with decreasing plug width Wp.

Figure 5 shows plugs where the key is located on one of
the first sidewalls. This is quite acceptable for plugs
where insertion of narrower plugs into wider sockets is
prevented by variation of the plug height hp eg 23, 24.



10

15

.o 10 .. 0179585

When the plugs and sockets are of the same height though eg
25, 26 the key width Wk may need to be unacceptably large.
Plugs 24 and 25 however show that differentiatior between
plugs of the same width may still be achieved by varying
the location of the key on the sidewall it is located on.
The scope for such variation is restricted though when
compared with that available when the key is located on the
second sidewall. The second sidewall is generally longer
than the first sidewall partly due to the common use of

* ribbon cables in the applications for which the connectors

are primarily intended and mainly due to the 1lirear
arrangement of the terminals in the engageable portion of
the plug. For these reasons the key and keyway are
preferably always located on one of the second pairs of
sidewalls.
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CLAIMS
1. A series of electrical connector assemblies each

assembly comprising a socket and a corresponding plug and
having a coding key and keyway; each plug having an
engageable portion for engaging in said corresponding
socket, said portion comprising a first pair of opposed
plug sidewalls and a second pair of opposed plug sidewalls
disposed transversely to said first pair of plug sidewalls,
said sidewalls extending in the direction of engagement
with said socket, ore or more terminals each for contacting
one or more corresponding terminals in said corresponding
socket and one of said coding key or keyway for engaging
the other of said coding key or keyway located in said
socket; each socket having a recess for receiving said
engageable portion of said plug, said recess comprising a
first pair of opposed recess sidewalls a second pair of
opposed recess sidewalls disposed transversely to said
first pair of recess sidewalls, one or more perminals each
for contacting one or more corresponding terminals on said
plug and the other of said coding key or keyway for
engaging the key or keyway on said plug, the width of said
engageable portions and said corresponding recesses as
measured between said first pairs of sidewalls being
different for each of the assemblies of the series wherein
one or more of the height of said engageable portion and
recess as measured between said second sidewalls and the
cross~sectional dimensions of said key and keyway of each
assembly of said series as viewed in the direction of
engagement of said plug and socket are dimensioned to
prevent insertion of narrower plugs of the series into
wider sockets of the series having a recess width as
measured between said first pair of recess sidewalls which
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is greater than the width between said first plug sidewalls
of said narrower plugs.

2. AR series of assemblies according to claim 1
wherein the heights of the engageable portions as measured
between said second pair of plug sidewalls of said narrower
plugs of the series are greater than the heights of the
recesses as measured between said second recess sidewalls
of said wider sockets.

3. A series of assemblies according to claim 2
wherein said coding key and keyway are each of the same
cross-sectional dimensions as viewed in the direction of
engagement of said plug and socket for all members of said
series.

4, A series of assemblies according to claim 2
including for each member of said series a sub-series of
assemtlies each having the same width as measured between
said first pairs of recess and plug sidewalls, each member
of said sub-series having a key and keyway of different
cross-sectional dimensions as viewed in the direction of
engagement of said plug and socket to prevent insertion of
plugs of assemblies of said sub-series into sockets of
other assemblies of said sub-series.

5. A series of assemblies according to claim 1
wherein said coding key and keyway of each member of said
series are different cross-sectional dimensions as viewed
in the direction of engagement of said plug and socket to
that of said coding key and keyway of all other members of
said series.

6. A series of assemblies according to claim 5
wherein said engageable portions of said plugs and said
recesses of said sockets are of the same height as measured
between said second pair of sidewalls for all members of
the series.
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7. A series of assemblies according to claim 5 or
claim 6 wherein said coding key and keyway of each member
of said series are of different height as measured in the
direction between said second pair of sidewalls to that of
said coding key and keyway of all other members of said
series.

8. A series of assemblies according to any one of
claims 6 or 7 wherein said coding key and keyway of each
member of said series are of different width as measured in
the direction between said first pair of sidewalls to that
of said coding key and keyway of all other members of said
series.

g. A series of assemblies according to any one of the
preceding claims including for each member of said series
or sub-series a further sub-series of assemblies wherein
said coding key and keyway is located at a different
position on one of said sidewalls for each member of said
further sub-series to prevent insertion of plugs of
assemblies of said further sub-series into sockets of other
assemblies of said sub-series.

10. A series of assemblies according to any one of the
preceding claims wherein said coding key and keyway are
located on said second sidewalls.

11. A series of assemblies according toc any one of the
preceding claims wherein said codino keys are located on

said plugs and said coding keyways are located in said
sockets.
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