
- 1 -        CONNECTOR ASSEMBLY WITH CODING MEANS   Description      The
present invention relates to connectors and more particularly to connectors
for mating in a male con- nector having a housing of electrically
insulating mate- rial and having disposed therein a plurality of electrical
contacts, each said contact having one contact end ex- tending toward a
front face of the male connector and second contact end extending in
another direction, a fe- male connector also having a housing of
electrically in- sulating material and also having disposed therein a plu-
rality of electrical contacts, each said contact having one contact end
extending to meet and mate with said one contact end of a corresponding
contact of the male con- nector when said male connector is inserted into
the fe- male connector, the other end of said female connector contact
extending from said female connector in another direction, said female
connector housing having side walls defining a socket space within which
the housing of the male connector fits during insertion.     Connector
assemblies generally comprise male and female connector parts which mate
together. The connector parts of such assemblies typically have po-
larizing arrangements to ensure that a male connector matingly engages with
a female receptacle connector in only one possible alignment. An example of
such a po- larizing arrangement is shown in assignee's U.S.-A- 4,787,860
which issued November 29, 1988.     Connector assemblies have also been
provided in the past with various keying or coding arrangements which are
intended to ensure that only preselected con- nector parts can be plugged
into each other. According to the EP-A-0 036 770 a number of equal first
keying                                -2-  means are selectively disposed
at any of a plurality of predetermined positions on the housing of one
connec- tor, while a further number of equal second keying means are
selectively disposed at any of a plurality of given positions on the body
of a mating connector and each corresponding to one of the predetermined
posi- tions on the said connector housing. The keying means are shaped and
arranged such that engagement be- tween the contacts of both of the
connectors is prevent- ed by engagement between the keying means on the
first connector and those of the mating connector.     Furthermore, a
coding arrangement for connectors is known from the DE-A-2 940 457. Each
connector is provided with two code faces each having one recess. The code
faces of the female connector are constituted by two equal keying means
each having said one re- cess. The male connector is provided at its outer
surface with two equal keying means presenting two code faces being
complementary to that of the corresponding code faces of the female
connector.    In EP-A-0 156 539 a connector assembly is dis- closed in
which the sidewall of the male connector is provided with ribs for
detaching coding or keying ele- ments extending in the insert direction of
the connector in a female connector. The sidewall of the female con- nector
corresponding to the above-mentioend sidewall of the male connector has
recesses aligned to the ribs. A male connector could be provided with a
maximum number of coding elements. In a specific male connector a first
number of coding elements is positioned on prese- lected ribs. A second
number of coding elements is equal to the maximum number minus the first
number and is shifted in recesses of the female connector in po- sitions
where no coding elements are provided on the corresponding ribs.
-3-       It is clear that in known connector assemblies, the code face or
faces of each connector are formed by a number of keying means per male
and/or female con- nector. Consequently, a number of steps should be car-
ned out for constituting the code face of each connector.     After the
selection of a specific combination of key- ing means, they can be modified
only to a limited de- gree. Such connector assemblies thus have the disad-
vantage that the allocation of female parts to male parts is not very
flexible. In addition, the coding in such prior art connectors is
time-consuming and is not unambigu- ous.  Summary of the invention      The
connector assembly of the present invention provides a flexible,
unambiguous and readily modifiable coding system, wherein one coding
element is detach- ably secured to an outer surface of a side wall of the
housing of the male connector and extending substan- tially along the
entire width of the connector, said coding element provided with a code
face having a unique cod- ing sequence comprising one or more recesses and
one or more non-recessed faces, a second coding element detachably secured
along an inner surface of one of said side walls of the female connector
defining the socket space so as to be within said socket space, said second
coding element provided with a code face also having a unique coding
sequence comprising one or more re- cesses and one or more non-recessed
faces which is complementary to the coding sequence of the code face 



-4-  of the first coding element and which will permit the fe- male
connector to mate completely with said male con- nector, each said code
face having the same predeter- mined number of removable code bits, said
recesses being formed by the removal of the same number of said code bits,
more than one code bit being removable in each code face to form recesses
and non-recessed fac- es at different locations, a predetermined number of
coding sequences being used for each code face which is less than all
coding sequences possible for a partic- ular code face to avoid ambiguous
selections.     The user can order connector parts with predeter- mined
coding elements. If desired, the coding elements can be supplied separately
and quickly attached to a connector part by the user in a few simple steps.
It is always possible to replace the preselected cod- ing elements with
other coding elements which have faces with different shapes. When the
coding element of a particular connector part has to be replaced with
another coding element which has to engage with an element of a different
connector part, it is not necessary to order new connector parts. Only the
coding element need be replaced. One advantage of the invention is that
advanced standardization of connector parts is there- fore possible.
Only a limited number of the total number of code face shapes possible in a
predetermined coding is used, each code face shape fitting only the
complementary shape from the remaining number. In this way, an un-
ambiguous allocation between connector parts is achieved.     In prior art
connectors ambiguities could result from errors as to the position of the
keying means. By using one coding element for each connector as claimed in
this application and the said limited number of the total number of code
face shapes errors and ambiguities are           entirely excluded.     In
practice 19 12 mm connector modules could be located on a 233 mm high
printed circuit board (stand- ard). By using the invention cables provided
by a con- nector could only mate with one such connector module of a
printed circuit board. Furthermore a number of print- ed circuit boards
provided with aforesaid connector modules are to be electrically coupled to
each other through the respective connector modules. When the coding keys
are based on 6 bits, 20 unambiguous com- binations are possible. Of course
it is possible to make coding sets based on more or less than the abovemen-
tioned 6 bits.     In a preferred embodiment, the male connector parts and
the coding elements intended for them are provided with snap-in connecting
elements and the fe- male connector parts and the coding elements intended
for them with bayonet-type connecting elements.     A predetermined number
of coding elements are preferably connected by means of a runner, the
distance between the coding elements corresponding to the dis- tance
between them in a number of female or male con- nector parts disposed
adjacent to each other. This is particularly advantageous if a connector
part is assem- bled from a number of adjacent male or female connec- tor
parts. In one operation all coding elements can then be attached in the
correct place to the above-mentioned connector part, following which the
runner can be re- moved. A subsequent change in the sequence or type of the
coding elements is stil, however, possible.  Brief Description of the
Drawings      The invention will be explained in greater detail be- low
with reference to the drawings, in which:                              -6-
Fig. 1 is a view in perspective of an embodiment of     a connector
assembly according to the invention, in     which the connector parts are
not plugged into each     other;     Fig. 2 shows a view in perspective of
another em-     bodiment of a connector assembly according to the
invention;     Fig. 3 shows side views of a number of examples     of
coding elements of connector parts belonging to     each other; and
Fig. 4 shows a front view of coding elements put     together to form a
strip.  Detailed Description of the Embodiments      A connector assembly
generally includes a female connector (also referred to as a socket or
receptacle connector) and a male connector (also referred to as a plug
connector) which mate together. Figs. 1 and 2 il- lustrate such assemblies.
In the embodiment of Fig. 1, part 1 is the male connector and part 2 is the
female connector. In the embodiment of Fig. 2, part 21 is the female
connector and part 22 is the male connector. The female connector typically
is in the form of a socket with walls defining a space into which the male
connector is inserted.     Coding elements according to the invention are
at- tached to the connector parts by means of connections 



which may or may not be detachable. These coding el- ements of the female
connector each have a face which extend at a specific angle relative to the
wall of the fe- male part. The coding elements of the male connector also
have faces which extend so that the faces lie
-7-    against each other when the connector parts are plugged into each
other.     One face is provided according to a coding with one or more
recesses. If only one specific male part may be plugged into a female part,
the coding faces have a unique complementary shape. When the connector
parts are plugged into each other, the projections of one face fit into the
recesses of the other face and thus match so as to be in engagement with
each other. If one tries to plug parts which have coding elements without a
complementary profile into each other, a projection of one coding face will
not match the recess of the other coding face, but will abut against the
coding face, so that the connector parts cannot be fully plugged into each
other, indicating that the connector parts in question do not belong to
each other.     The coding faces may be perpendicular to the plug- in
direction. One coding element is fixed within the sock- et near the bottom
of the female part, while the coding element of the male part is fixed at
the free end thereof. In this embodiment the connector parts allocated to
each other still cannot be plugged into each other fully. The front face of
the plug-in part cannot rest against the bottom face of the female part. If
connector parts not allocated to each other are plugged into each other,
the front face of the male part will lie even further from the bottom face
of the female part, indicating that the parts do not belong to each other.
Two connector parts allo-                              -8-  cated to each
other can be plugged fully into each other if the coding element of the
socket part is recessed in the bottom of the socket part in such a way that
the re- cesses and the bottom face lie in line with each other.     In the
preferred embodiments of Figs. 1 and 2, the coding faces extend parallel to
the plug-in or insertion direction of the connector parts. The connector
assem- bly of Fig. 1 comprises the aforementioned connector parts 1 and 2
which are to be plugged into each other. The male connector part 1 is
formed of a housing of elec- trically insulating material which has
disposed therein female contacts 3. The female connector part 2 is also
formed of a housing of electrically insulating material provided with male
pins 4 which are intended to mate with the female contacts 3 of connector
part 1. The fe- male contacts 3 are connected to the connecting pins 5
extending from connector part 1. Pins 4 are connected the connecting pins 6
which extend from connector part 2.     The connector part 1 is secured to
a printed circuit board (not shown) by means of pins 7 (only one of which
can be seen). Pins 7 are inserted into corresponding holes provided for
them in the printed circuit board. The connecting pins 5 are also inserted
into holes provided for them in the printed circuit board. The connector
part 2 can be secured to a separate printed circuit board. This connector
assembly thus provides connections be- tween printed circuit boards which
have to be positioned perpendicular to each other.     Moreover, due to the
modular nature of the connec- tor parts, a number of these connectors can
be stacked side-by-side along the edge of a printed circuit board. Fig. 1,
for example, shows a number of male connector parts 1 which are stacked
side-by-side and correspond- ing number of female connector parts 2 also
stacked side-by-side.                               -9-      The connector
parts 1 and 2 are provided with cod- ing elements 8 and 9 respectively. The
coding element 8 has two recesses 10 and 11, while the coding element 9 has
two recesses 12 and 13 where the coding element 8 has no recesses. The
cross-sectional profiles of the coding elements are complementary to one
another. Thus, the portions between the recesses of each coding element is
higher so as to slidingly fit into the space de- fined by the other's
recesses. The shapes of the coding elements 8 and 9 are thus uniquely
complementary. Male and female connector parts can thus be allocated to
each other through the use of this unique coding of recesses.     The
recesses in the coding elements continuously extend in the entire plug-in
or insertion direction. This means that the male connector part 1 can be
plugged completely into the female part 2 allocated to it so that the front
of the male part 1 rests closely against the bot- tom face at the back of
the female socket part 2. As a result of the continuous extension of the
recesses, the coding elements 9 need not be placed at the back of socket
connector part 2. The coding elements 9 can even be fixed near the front of
the socket opening of part 2 at a great distance from the back, on the side
wall of the connector socket part 2. The corresponding situa- tion applies
to the connector part 1; namely the arbitrary position of the coding
element 8.     In the embodiment of Fig. 1 the coding element 8 has a
narrower part 14 which is fits into a recess 15 of 



the connector part 1. The coding element 8 is fixed in the connector part 1
by means of a detachable fastening which in this embodiment is a snap
connection. When the coding element 8 is fitted in its place on the connec-
tor part 1, a snap-in element (not shown) on the connec- tor part 1 engages
with the snap-in recess 16. If another coding element is desired, the
coding element 8 can be                               - 10 -  pressed out
of the recesses 15 and the new coding el- ement can then be pushed into
place.     The detachable fixing means for the coding element 9 on the
connector part 2 comprise projections 18 of the coding element 9 engaging
with slots 17 of the connec- tor part. This fastening is a so-called
bayonet closure, which will be described further with reference to Fig. 2.
It is clear that other fastening means for the coding el- ements 8 and 9 to
the respective connector parts are possible.     When the connector parts 1
and 2 are plugged into each other, the faces of the coding elements 8 and 9
extending parallel to the plug-in direction slide along each other. The
elevations match precisely with the as- sociated recesses.     The
connector part 1 is provided with ribs 19 which slide along the inside of
the walls of socket connector part 2 into recesses 20 when the connector
parts are plugged into each other. The mating between the ribs 19 and the
recesses 20 has the advantage that the male part 1 can be plugged into the
female part 2 in only one position and no wrenching forces can be exerted
on the pins.   In the embodiment of Fig. 2, the connector assem- bly
includes a female connector part 21 and a male ca- ble connector part 22,
in which - as in Fig. 1 - for the sake of clarity, the coding elements are
not fitted in their place on the connector parts. A bayonet closure is used
for securing the coding element to connector part 21. The fixing slots 23
of the connector part 21 are clearly visible in this figure. These slots 23
are narrower at the lefthand side, due to thin longitudinal ribs 24. The
coding element 25 is provided with projections 26, which are broader at the
free end. When the coding element 25 has to be fixed on the female
connector part 21, the pro- jections 26 are plugged in at the righthand
side of the           slots 23, and the coding element 25 is then pushed to
the left in the direction of the bottom or back of the fe- male part 21,
where the thickened ends of the projec- tions 26 grip behind the
longitudinal ribs 24.     A snap-in connection is also provided in the
embod- iment for fixing of the coding element 27 to the cable connector
part 22. When the coding element 27 is pushed into the recesses 29 with its
narrower ends 28. the projection 35 disposed on the wall of the connector
part 22 engages behind a recess (not visible) of the cod- ing element 27.
A bayonet closure is thus selected as the preferred embodiment of fastening
means for the coding elements 25. A snap-in connection is selected for
fastening the coding element 27 to the cable connector part.     Further
corresponding parts of the connector parts 21 and 22 are provided with the
same reference num- bers, so that a further description of the connector
as- sembly according to Fig. 2 is unnecessary. It should also be pointed
out that the connector part 21 can be fixed on a printed circuit board, but
unlike Fig. 1, the male connector part 22 is provided with a cable. A cable
can be connected to tracks on a printed circuit board here.     The
connector parts can be supplied as standard without coding elements, and
each coding element can be ordered separately as desired.     Any number of
recesses can be provided in the complementary coding elements, as desired.
The re- cesses are preferably provided according to a particular code. An
example of a number of different coding ele- ments possible from a code of
6 bits is shown in Fig. 3 which illustrates 20 different codes for
complementary elements 30 and 31. Varying number of recesses with varying
widths can be forward from the 6 bits. Thus, as shown in the first code
(code 1), 3 bits removed from                               - 12 -   each
coding element from a code with a recess 31 at one side of one-half the
width of the code face. The face of the corresponding coding element 32
facing the cod- ing element 30 will then have a complementary shape. In
code 15, the coding element 30 has three recesses. Each recess represents
one bit, alternating with a non- recessed bit. Again coding element 32 has
a comple- mentary shape. Recesses of widths from 1-5 bits may be positioned
at different locations along the coding el- ement face as shown in 20 codes
illustrated in Fig. 3.     It is clear that with a coding of 6 bits
complementary shapes is possible. However, ambiguities are possible since a
coding element which has both a projection and recess within the width of
the recess 31 will also fit into the coding element 30 of code 1. In order
to be able to obtain unambiguous allocation between the connector parts,
only a limited number of the total number of code face shapes possible in a
coding should be used so that only the complementary shape from the
remaining number will fit with each code face shape. When a cod- ing
element is selected from the limited number, only one coding element will
always mate with it, namely the 



coding element with the complementary shape. As a re- sult only a
preselected male connector part can be plugged into the particular female
connector part asso- ciated with it. By using a coding of 6 bits 20
unambigu- ous sets can be obtained, which are shown in Fig. 3.     By means
of the detachable fastening means, such as the bayonet closure and snap-in
connection de- scribed above, the coding elements can be inserted quickly
and easily into and removed from the connector
- 13 -   parts. Coding elements 31 in Figure 3 are each shown having
projection 36 for bayonet closure engagement in the slots of the connector
parts while coding elements 32 are each shown with narrower ends 38 which
fit into the recesses for snap in engagement with the connector parts. The
allocation of the connector parts to each other by means of the detachable
coding elements is thus op- timally flexible and is unambiguous by the
above-men- tioned limitation of the number of codes.     The connector
assemblies according to Figs. 1 and 2 comprise a number of adjacent female
connector parts arranged in the side-by-side stacking arrangement de-
scribed above. Corresponding male connectors are to be plugged into
corresponding female connectors of the stack. A coding element is fixed in
the slots 17, 23 of the first (female) connector part 2, 21, while a
complemen- tary coding element is pushed into the slots 15, 29 of the first
(male) connector part 1, 22. A coding element having a different code can
be fixed in the slots of the next female connector part 2, 21 which is
stacked adja- cent to the first. The male connector part 1, 22 which has to
be plugged into this next female connector part will-then be provided with
a coding element with the same code in complementary shape. The two
connector parts 1, 22 can thus only be plugged into the place des- ignated
for them.     Fig. 1 shows an example of an embodiment of a strip of coding
elements. The coding elements 9 of fe- male connector parts are indicated
only schematically as blocks. Fig. 4 shows the front view of a strip of 6
cod- ing elements 9 with the codes 1, 2, 4, 1, 3 and 6 respec- tively. The
coding elements 9 are connected to each oth- er by means of a runner 40.
The spacing between cod-                                  - 14 -    ing
elements on the runner is selected so that it matches the spacing of the
slots 17 on successively stacked fe- male connector parts 2. The elements 9
with the runner can be fixed as a whole in the stack of female connector
parts 2 and the runner 40 can then be removed. If one or more elements
subsequently have to be replaced in order to obtain a different allocation,
this can be carried out in a very simple manner resulting from the detach-
able fastening of the elements on the connector parts. A similar strip
having coding elements 8 with faces com- plementary to those of strip of
coding elements 9 can be attached to the stack of male connector parts 1.
In this manner, each respective female connector part 2 and male connector
part 1 can receive the particular code intended for it and its mating
connector part.        - 15 -              Claims            1. Connector
assembly comprising:                    a male connector (2) having a
housing of elec-                   trically insulating material and having
disposed                   therein a plurality of electrical contacts (6),
each said contact having one contact end ex-                   tending
toward a front face of the male connec-                   tor and second
contact end extending in anoth-                   er direction,
a female connector (1) also having a housing                   of
electrically insulating material and also hav-                   ing
disposed therein a plurality of electrical con-                   tacts
(3), each said contact having one contact                   end extending
to meet and mate with said one                   contact end of a
corresponding contact (6) of                   the male connector (2) when
said male connec-                   tor is inserted into the female
connector, the                   other end of said female connector contact
ex-                   tending from said female connector in another
direction, said female connector housing hav-                   ing side
walls defining a socket space within                   which the housing of
the male connector fits                   during insertion, and
one coding element (9) detachably secured to an              inner surface
of a side wall of the housing of the              male connector (2) and
extending substantially              along the entire width of the
connector, said coding              element provided with a code face
having a unique              coding sequence comprising one or more
recesses              (12, 13) and one or more non-recessed faces, a
second coding element (8) detachably secured      



-16-       along an outer surface of one of said side walls of     the
female connector (1) defining the socket space     so as to be within said
socket space, said second     coding element provided with a code face also
hav-     ing a unique coding sequence comprising one or     more recesses
(10, 11) and one or more non-re-     cessed faces which is complementary to
the coding     sequence of the code face of the first coding ele-     ment
and which will permit the female connector to     mate completely with said
male connector, each     said code face having the same predetermined
number of removable code bits, said recesses be-     ing formed by the
removal of the same number of     said code bits, more than one code bit
being remov-     able in each code face to form recesses and non-
recessed faces at different locations, a predeter-     mined number of
coding sequences being used for     each code face which is less than all
coding se-     quences possible for a particular code face to avoid
ambiguous selections.  2. Connector assembly according to claim 1, charac-
terized in that the male connectors and the coding     elements for the
male connectors are provided with     snap-in connecting means (24, 26),
and that the fe-     male connectors and the coding elements for the
female connectors are provided with bayonet clo-     sure connecting means
(16, 35).  3. Male connector suitable for a connector assembly
according to one of the preceding claims, the said     connector having a
housing of electrically insulating         - 17 -       material and having
disposed therein a plurality of     electrical contacts (6), each said
contact having one     contact end extending towards a front face of the
male connector and second contact end extending     in another direction,
wherein one coding element     (9) is detachably secured to an outer
surface of a     side wall of the housing of the male connector and
extending substantially along the entire width of the     connector, said
coding element provided with a     code face having a unique coding
sequence com-     prising one or more recesses (12, 13) and one or     more
non-recessed faces, each said code face hav-     ing a predetermined number
of removable code     bits, said recesses being formed by the removal of
the same number of said code bits, more than one     code bit being
removable in each code face to form     recesses and non-recessed faces of
different     widths and at different locations.  4. Female connector
suitable for a connector assem-     bly according to one of claims 1 and 2,
the said fe-     male connector also having a housing of electrically
insulating material and also having disposed there-     in a plurality of
electrical contacts (3), each said con-     tact having one contact end
extending to meet and     mate with one contact end of a corresponding con-
tact of the male connector when said male connec-     tor is inserted into
the female connector, the other     end of said female connector contact
extending     from said female connector in another direction,     said
female connector housing having side walls     defining a socket space
within which the housing of     the male connector fits during insertion,
wherein a     second coding element (8) is detachably secured     along an
inner surface of one of said side walls of                the female
connector defining a socket space so as     to be within said socket space,
said second coding     element (8) provided with a code face having a
unique coding sequence comprising one or more     recesses (10, 11) and one
or more non-recessed     faces, each said code face having a predetermined
number of removable code bits, said recesses be-     ing formed by a
removal of the same number of said     code bits, more than one code being
removable in     each code face to form recesses and non-recessed     faces
of different widths and at different locations.  5. Coding elements for
male or female connectors of     the connector assembly according to any of
the pre-     ceding claims.  6. Connector assembly according to claim 1,
charac-     terized in that a predetermined number of coding     elements
(9) with different coding sequences are     connected by means of a runner
(40), the distance     between the coding elements (9) on said runner
(40) corresponding to the distance between them     when inserted into a
number of female (1) or male     (2) connectors stacked adjacent to each
other.  7. Coding elements connected by means of a runner     for a
connector assembly according to claim 6.    


