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Description

This invention relates to a connector assembly hav-
ing a secondary locking mechanism and a coding mech-
anism for ensuring coupling to the correct complemen-
tary assembly, wherein the coding member is incorpo-
rated on the secondary locking mechanism.

Itis common to find electrical connector assemblies
comprising a first insulative housing for receiving elec-
trical terminals therein, and further member comprising
a movable secondary locking mechanism that can be
activated from a pre-assembly to a fully assembled po-
sition to securely lock the terminals within the housing
once they have been fully inserted thereinto. It is also
known to provide coding means between mating con-
nectors to ensure that the correct connectors are cou-
pled together. It is however a continuous requirement to
increase the cost-effectiveness, reliability and robust-
ness of electrical connectors. It is also desirable to pro-
vide a large number of coding possibilities for certain
applications. Furthermore, many connectors must ena-
ble reliable sealing due to the harsh environments in
which some are placed, for example in automotive ap-
plications.

It is therefore an object of this invention to provide
a connector assembly for mating with a complementary
connector assembly, having a secondary locking means
for securely locking terminals therein, and a coding
means for preventing coupling of the connector assem-
bly to the complementary connector assembly, when the
secondary locking member is not fully assembled, in a
robust, reliable and cost-effective manner.

It is a further object of this invention to provide a
compact coding system for a connector assembly that
allows a large number of coding combinations, in a re-
liable and cost-effective manner.

The objects of this invention have been achieved
by providing a connector assembly as defined in claim
1. There is disclosed herein a connector assembly com-
prising an insulative housing and a secondary locking
mechanism mountable thereto in a pre-assembly posi-
tion for receiving terminals in the housing, and movable
to a fully assembled position such that the terminals are
securely locked within the housing, the connector as-
sembly further comprising coding means interengagea-
ble with coding means of a complementary connector
assembly matable therewith, wherein the coding means
is an integral extension of the secondary locking mech-
anism. The extension may have a prismatic, coded
shape insertable into a code member receiving cavity of
the housing such that the complementary code means
of the complementary code assembly is insertable into
the remaining space in the code member receiving cav-
ity adjacent the code member. The secondary locking
mechanism can be mounted from a terminal receiving
face whereby the coding means is substantially centrally
positioned such that a sealing surface around the mat-
ing face of the connector is unbroken. The latter thus
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enables easy and effective sealing of this connector
whilst nevertheless providing secondary locking.

The preferred embodiment of this invention will now
be described in more detail with reference to the Fig-
ures, whereby;

Figures 1-3 are top, cross-sectional and bottom
views of a tab terminal receiving housing;

Figures 4-6 are top, cross-sectional and bottom
views of a secondary locking and coding member
for assembly to the housing of figure 1-3;

Figures 7-9 are top, cross-sectional and bottom
views respectively of a housing of a complementary
receptacle connector assembly for mating with the
connector assembly of Figures 1-6;

Figures 10-12 are top, cross-sectional and bottom
views respectively of a secondary locking and cod-
ing mechanism for assembly to the housing of Fig-
ures 7-9;

Figure 13 is a cross-sectional view through lines
13-13 of Figure 1;

Figure 14 is a cross-sectional view through lines
14-14 of Figure 7,

Figure 15 is a top view of a receptacle terminal
housing;

Figures 16a-16h are top views of various secondary
locking mechanisms having different coding bars,
the secondary locking mechanisms for mounting in
the housing of Figure 15;

Figure 17 is a top view of a tab terminal receiving
housing; and

Figures 18a-18h are various secondary locking
mechanisms with coding bars complementary to
the coding bars of Figures 16a-16h respectively, the
secondary locking mechanisms of Figure 18 mount-
able to the tab housing of Figure 17.

Referring first to Figures 1-6, a connector assembly
for receiving tab terminals therein comprises an insula-
tive housing 4 and a secondary locking member 6. The
housing 4 comprises a terminal mounting section 8 hav-
ing tab terminal receiving cavities 10 extending axially
therethrough from a mating face 12 to a terminal receiv-
ing face 14. A shroud 16 extends axially away from the
terminal receiving face 14 and forms a cavity 18 therein
for receiving the secondary locking member. A further
shroud 20 extends axially from the mating face 12 and
forms a cavity 22 therein for receiving a complementary
connector assembly that will be described further on.

The terminal receiving section 8 comprises a cen-
trally positioned coding cavity 24 that extends axially be-
tween the terminal receiving and mating faces 14,12 re-
spectively.

The secondary locking mechanism 6 comprises a
body section 26 extending axially between a terminal
entry in 28 and a terminal locking face 30, and a coding
bar 32 that extends axially from the locking face 30 to a
mating end 34. The coding bar 32 is prismatic and may



3 EP 0 703 645 B1 4

be comprised of more than one prismatic bar member,
for example two as shown in Figures 18e-18h whereby
the two coding bar members are denoted 32' and 32".
The secondary locking member 6 is mountable to the
housing 4 by insertion of the coding bar 32 into the hous-
ing coding cavity 24 and simultaneous insertion of the
body section 26 into the cavity 18. Full insertion is
achieved when the secondary locking member locking
face 30 abuts the terminal receiving face 14 of the hous-
ing 4 and simultaneously locking protrusions 36 on side
faces 38 of the body section 26 engage in latching win-
dows 40 cut out of the shroud 16. The windows 40 have
a sufficient width W transverse to the axial direction, to
allow transverse sliding of the protrusions 36 for the rea-
sons described herebelow.

Interengagement of the protrusions 36 and win-
dows 40 enable retention of the secondary locking
member 6 to the housing 4 in a preassembly position
such that terminals (not shown) can be inserted through
cavities 40 of the secondary locking member body sec-
tion 6 and then into the housing cavities 10 for locking
therein. Once all the terminals have been inserted into
the housing cavities 10, the secondary locking member
6 can then be moved in the direction D perpendicular to
the axial direction such that locking wall portions 42 that
boundthe cavities 40 project over edges 44 of the hous-
ing cavities 10, thereby projecting behind shoulders of
terminals for axial retention thereof within the cavities
10. The secondary locking mechanism has a protrusion
46 that engages in a cutout 48 of the shroud 16 for pro-
viding further axial retention of the secondary locking
member with respect to the housing, when in the fully
assembled position. At an opposing transverse end 50
is a nob 52 for depressing the secondary locking mech-
anism in the direction D from the preassembled to the
fully assembled position.

The secondary locking member and the housing
have complementary recesses and protrusions
52,54,56,58 at their abutting faces 14 and 30 that inter-
engage to ensure that the secondary locking member 6
is inserted correctly into the cavity 18. If it is not correctly
inserted, for example at 180° rotation about the axial ax-
is, then the raised portions 56 and 54 of the secondary
locking member and housings 6,4 respectively will abut
and prevent engagement of the latches 36 in the cutouts
40, thus ensuring that preassembly theretogether is not
possible.

The coding bar 32 occupies some of the space with-
in the coding cavity 24 of the housing 4, whereby the
mating end 34 projects beyond the mating face 12 of the
terminal receiving section 8.

Referring now to Figures 7-12, a complementary
connector assembly for mating to the connector assem-
bly of Figures 1-6 is shown comprising a housing 104
and a secondary locking mechanism 106. The comple-
mentary connector assembly has many similar features
and functions as the connector assembly of Figure 1-6
and these features will be denoted with the same
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number raised to 100. Similar features can be under-
stood by making reference to the description of Figures
1-6. The housing 104 has a terminal receiving section
108 having cavities 110 extending therethrough be-
tween a terminal receiving face 114 and a mating face
112, the cavities 110 for receiving receptacle terminals
for mating with tab terminals of the connector assembly
4,6. The outer periphery 60 of the terminal receiving sec-
tion 108 is substantially the same prismatic shape as
the cavity 20 of the shroud 22 and is receivable therein
mating the connector assemblies 4,104. The housing
104 similarly has a shroud 116 extending axially from
the terminal receiving face 114, forming a cavity 118 for
receiving the secondary locking member 106 therein.
The shroud 116 also has windows 140 for engagement
with latch protrusions 136 of the secondary connector
member, which is also slidable in the direction of arrow
D from a preassembly to a fully assembled position.
Similarly, in the pre-assembly position receptacle termi-
nals can be inserted into their housing cavities 110, and
once fully inserted the secondary locking member 106
can be shifted in the direction of arrow D which is trans-
verse of the axial direction to lock the terminals therein
with the locking wall edges 142. The secondary locking
member 106 also comprises one or more coding bars
132 that extends axially in a prismatic shape from the
locking end face 130 to a mating end 134. The mating
end 134 of the coding bar 132 is however substantially
flush with the mating face 112 of the housing 104 when
assembled thereto.

The housing 104 also comprises an axially extend-
ing centrally positioned coding cavity 124 that is sub-
stantially aligned with the coding cavity 24 of the com-
plementary connector housing 4 when the connector as-
semblies are coupled together. The coding bar 132 thus
occupies some of the space of the coding cavity 124
when assembled thereto in a manner complementary to
the coding bar 32 within the coding cavity 24, such that
when the complementary assembly 104,106 is inserted
into the shroud cavity 22 of the connector assembly 4,6,
then the coding bar 32 is inserted into the coding cavity
124 of the complementary connector assembly 124. Full
mating of the connector assemblies is complete when
the mating faces 12,112 abut. The coding bar 32 of the
connector assembly 4,6 thus projects beyond the hous-
ing mating face 12 and into the coding cavity 124 of the
complementary connector housing 104 alongside and
interleaving with the coding bar 132 which is also dis-
posed within the coding cavity 124 of the complemen-
tary connector housing. The complementary prismatic
profiles of the coding bars 32, 132 are made in such a
way that if either of the secondary locking members 106
or 6 have not been moved into their fully assembled po-
sitions, the mating ends 134,34 of the coding bars abut
each other and prevent coupling of the connector as-
semblies. The coding bars thus also have the function
of preventing coupling of the connector assemblies if the
secondary locking members are not properly engaged.
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Figures 18a-18h show various coding bar shapes
of the male terminal connector assembly 4,6 that are
complementary to the coding bar profiles of Figures
16a-16h respectively. The connector housing 4 assem-
bled with the secondary locking member 6 of Figures
18a will thus be matable (when fully assembled) to the
complementary connector housing 104 assembled to
the secondary locking member 106 of Figure 16a, how-
ever they would not be matable with the complementary
housing was assembled to any of the other secondary
locking members of Figures 16b-16h. Only the combi-
nations of secondary locking members 6,106 from Fig-
ures 18 and 16 having the same letter (e.g. 18¢ is com-
plementary to 16¢) enables those connector assemblies
to be mated together.

The housing 4 may comprise axially extending cod-
ing recesses 70,72 on the shroud 20, complementary
and cooperable with coding protrusions 74,76 extending
longitudinally along the outer periphery 60 of the termi-
nal receiving section 108 of the complementary housing
104. Coding combinations are thus created by varying
the position and number of the complementary recesses
and protrusions (70,72,74,76). The number of the latter
coding possibilities thus multiplies with the number of
coding combinations of the complementary coding bars
32,132, thus providing a great number of coding combi-
nations. The housings 4,104 with matching coding can
also be provided with various matching colours corre-
sponding to the various matching coding combinations
for easy distinction.

Due to the wide variety of complementary shapes
that the interengaging coding bars 32,132 can take, a
wide variation of coding possibilities are available. Fur-
thermore, the coding bar of the male connector assem-
bly 104,106 is well protected as it does not project be-
yond the mating face 112. The connector assembly for
receiving tab terminals 4,6 has a shroud 20 that protects
not only the tabs terminals from damage, but also the
coding bar 32 that projects beyond the mating face 12.
Due to the positioning of the coding bars on the second-
ary locking members and integral therewith, they cannot
be lost. They also provide the double function of ensur-
ing correct coupling of connector assemblies, and pre-
venting coupling if the secondary locking members are
not fully assembled to the housings. The secondary
locking members can be injection moulded from plastics
of different colours for each coding combination, where-
by for example the complementary secondary locking
members of Figures 18a and 16a would have the same
colour, thereby assisting the visual detection of connec-
tor assemblies for coupling together. As the coding bars
are on the secondary locking housings, they cannot get
lost, and furthermore due to their prismatic shape ex-
tending from the main body of the secondary locking
member they can be easily injected with small modifi-
cations to the moulding dies without a redesign of the
whole die. The number of coding combinations is greatly
increased by providing further coding members on the
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housings (4,104). The latter can also be colour matched
for easy visual detection. The coding bar 32 is posi-
tioned within the area surrounded by the shroud 20, and
is assembled to the connector housing from a terminal
receiving end. The latter allows the shroud 20 to remain
unbroken around the periphery such that the inner sur-
face of the shroud can be used as an effective sealing
surface for sealing between the coupled connectors.
The cutout 48 could be removed, and the latch cutouts
40 replaced with protrusions, and a seal positioned over
the terminal receiving face of the secondary locking
member 6 for effective sealing of the connector, if this
was required.

Advantageously therefore, a large range of coding
possibilities are provided in a robust, reliable and com-
pact form. Additionally, the coding members accomplish
the function of ensuring full assembly of the secondary
locking members and prevent coupling of connector as-
semblies if this is not the case.

Claims

1. A connector assembly comprising an insulative
housing (4,104) and a secondary locking member
(6,106) mountable securely thereto in afirst pre-as-
sembly position for insertion of terminals into cavi-
ties (10,110) of the housing (4,104), the cavities
(10,110) extending axially between a mating face
(12,112) and a terminal receiving face (14,114) of a
terminal section (8,108) of the housing (4,104), the
secondary locking member (6,106) movable to a
second fully assembled position for locking the ter-
minals in the housing cavities (10,110), character-
ized in that the secondary locking member (6,106)
comprises a coding bar (32,132) extending axially
from a locking end face (30,130) thereof to a mating
end (34,134), the coding bar insertable in a coding
bar receiving cavity (24,124) of the housing extend-
ing axially through the terminal section (8,108), the
coding bar interleavable with a complementary cod-
ing bar of a complementary connector assembly to
allow coupling of specific matching coded connec-
tor assemblies only when the secondary locking
mechanism (6,106) is fully assembled to the hous-
ing (4,104).

2. The connectorassembly of claim 1 characterized in
that coding bar (32,132) is prismatic.

3. The connector assembly of any preceding claim
characterized in that the housing (4,104) comprises
a shroud (16,116) extending axially away from the
terminal receiving face (14,114) to form a cavity
(18,118) for receiving the secondary locking mem-
ber (6,106) therein when assembled thereto.

4. The connector assembly of any preceding claim
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characterized in that the locking end face (30,130)
of the secondary locking member (6,106) is mount-
able against the terminal receiving face (14,114) of
the housing (4,104), wherein the faces (30,130;
14,114) have complementary interengaging protru-
sions and recesses (54,58; 52,56) to prevent as-
sembly of the secondary locking member (6,106) to
the housing (4,104) unless correctly orientated with
respect thereto.

The connector assembly of any preceding claim
characterized in that the coding cavity (24,124) is
centrally positioned within the terminal section
(8,108).

The connector assembly of any preceding claim
characterized in that the mating end (34) of the cod-
ing bar (32) projects beyond the mating face (12) of
the terminal section (8).

The connector assembly of claim 6 characterized in
that the housing (4) has a shroud (20) extending ax-
ially from the mating face (12) and forming a cavity
(22) for receiving a terminal section (108) of a com-
plementary connector therein.

The connector assembly of any of claims 1-5 char-
acterized in that the mating end (134) of the coding
bar (132) does not substantially project beyond the
mating face (112) of the terminal section (108).

The connector assembly of any preceding claim
characterized in that the insulative housing (4) com-
prises axially extending coding recesses (70,72)
complementary and interengageable with axially
extending coding protrusions (74,76) of a comple-
mentary housing (104) for further coding combina-
tions.

Patentanspriiche

1.

Verbinderanordnung, die aufweist: ein isolierendes
Gehause (4, 104), und ein sekundéares Sperrele-
ment (6, 106), das dort sicher in einer ersten Vor-
montageposition fir das Einsetzen von
AnschluBklemmen in Hohlrdume (10, 110) des Ge-
hauses (4, 104) montierbar ist, wobei sich die Hohl-
raume (10, 110) axial zwischen einer Eingriffsflache
(12, 112) und einer Klemmenaufnahmeflache (14,
114) eines Klemmenabschnittes (8, 108) des Ge-
hauses (4, 104) erstrecken, und wobei das sekun-
dare Sperrelement (6, 106) in eine zweite vollstan-
dig montierte Position flr das Sperren der An-
schluBklemmen in den Geh&usehohlraumen (10,
110) beweglich ist, dadurch gekennzeichnet, daB
das sekundare Sperrelement (6, 106) einen Ko-
dierstab (32, 132) aufweist, der sich axial von einer
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Sperrendflache (30, 130) zu einem Eingriffsende
(84, 134) erstreckt, wobei der Kodierstab in einen
Kodierstabaufnahmehohlraum (24, 124) des Ge-
hauses einsetzbar ist, der sich axial durch den
Klemmenabschnitt (8, 108) erstreckt, wobei der Ko-
dierstab mit einem komplementaren Kodierstab ei-
ner komplementaren Verbinderanordnung ineinan-
dergeschachtelt werden kann, um das Koppeln der
spezifischen passenden kodierten Verbinderanord-
nungen nur zu gestatten, wenn das sekundére
Sperrelement (6, 106) vollstandig am Gehause (4,
104) montiert ist.

Verbinderanordnung nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 der Kodierstab (32, 132) prisma-
tisch ist.

Verbinderanordnung nach einem der vorhergehen-
den Anspriche, dadurch gekennzeichnet, daf3 das
Gehause (4, 104) eine Verkleidung (16, 116) auf-
weist, die sich axial von der Klemmenaufnahmefla-
che (14, 114) weg erstreckt, um einen Hohlraum
(18, 118) fur das Aufnehmen des sekundaren
Sperrelementes (6, 106) darin zu bilden, wenn es
dort montiert wird.

Verbinderanordnung nach einem der vorhergehen-
den Anspriche, dadurch gekennzeichnet, daf3 die
Sperrendflache (30, 130) des sekundaren Sperr-
elementes (6, 106) an der Klemmenaufnahmefla-
che (14, 114) des Gehauses (4, 104) montierbar ist,
wobei die Flachen (30, 130; 14, 114) komplemen-
tare ineinandergreifende Vorspriinge und Ausspa-
rungen (54, 58; 52, 56) aufweisen, um die Montage
des sekundaren Sperrelementes (6, 106) am Ge-
hause (4, 104) zu verhindern, wenn es nicht richtig
mit Bezugnahme darauf ausgerichtet ist.

Verbinderanordnung nach einem der vorhergehen-
den Anspriiche, dadurch gekennzeichnet, daf3 der
Kodierhohlraum (24, 124) innerhalb des Klemmen-
abschnittes (8, 108) mittig positioniert ist.

Verbinderanordnung nach einem der vorhergehen-
den Anspriche, dadurch gekennzeichnet, daf3 das
Eingriffsende (34) des Kodierstabes (32) lber die
Eingriffsflache (12) des Klemmenabschnittes (8)
hinaus vorsteht.

Verbinderanordnung nach Anspruch 6, dadurch ge-
kennzeichnet, daB3 das Gehause (4) eine Verklei-
dung (20) aufweist, die sich axial von der Eingriffs-
flache (12) aus erstreckt und einen Hohlraum (22)
fur das Aufnehmen eines Klemmenabschnittes
(108) eines komplementaren Verbinders darin bil-
det.

Verbinderanordnung nach einem der Anspriiche 1
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bis 5, dadurch gekennzeichnet, daf3 das Eingriffs-
ende (134) des Kodierstabes (132) nicht im wesent-
lichen Uber die Eingriffsflache (112) des Klemmen-
abschnittes (108) hinaus vorsteht.

Verbinderanordnung nach einem der vorhergehen-
den Anspriiche, dadurch gekennzeichnet, daf3 das
isolierende Gehé&use (4) sich axial erstreckende
Kodieraussparungen (70, 72) aufweist, die zu den
sich axial erstreckenden Kodiervorspriingen (74,
76) eines komplementaren Gehauses (104) fur wei-
tere Kodierkombinationen komplementar sind und
mit diesen in Eingriff gebracht werden kdnnen.

Revendications

Assemblage de connecteur comprenant un boitier
isolant (4, 104) et un élément de verrouillage secon-
daire (6, 106), pouvant étre monté fermement sur
celui-ci dans une premiére position de pré-assem-
blage, en vue de l'insertion des bornes dans les ca-
vités (10, 110) du boitier (4, 104), les cavités (10,
110) s'étendant axialement entre une face d'accou-
plement (12, 112) et une face de réception des bor-
nes (14, 114) d'une section de bornes (8, 108) du
boitier (4, 104), I'élément de verrouillage secondai-
re (6, 106) pouvant étre déplacé vers une deuxieme
position d'assemblage complet, pour verrouiller les
bornes dans les cavités du boitier (10, 110), carac-
térisé en ce que I'élément de verrouillage secondai-
re (6, 106) comprend une barre de codage (32,
132), s'étendant axialement d'une face d'extrémité
de verrouillage correspondante (30, 130) vers une
extrémité d'accouplement (34, 134), la barre de co-
dage pouvant étre insérée dans une cavité de ré-
ception de la barre de codage (24, 124) du boitier,
s'étendant axialement & travers la section des bor-
nes (8, 108), la barre de codage pouvant étre im-
briquée dans une barre de codage complémentaire
d'un assemblage de connecteur complémentaire
pour permettre l'accouplement d'assemblages de
connecteur & codage spécifique concordant, uni-
quement lorsque le mécanisme de verrouillage se-
condaire (6, 106) est complétement assemblé au
boitier (4, 104).

Assemblage de connecteur selon la revendication
1, caractérisé en ce que la barre de codage (32,
132) est prismatique.

Assemblage de connecteur selon I'une quelconque
des revendications précédentes, caractérisé en ce
que le boitier (4, 104) comprend une enveloppe (16,
116), s'étendant axialement a I'écart de la face de
réception des bornes (14, 114), pour former une ca-
vité (18, 118) en vue de la réception de I'élément de
verrouillage secondaire (6, 106) lors de l'assembla-
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ge correspondant.

Assemblage de connecteur selon l'une quelconque
des revendications précédentes, caractérisé en ce
que la face d'extrémité de verrouillage (30, 130) de
I'élément de verrouillage secondaire (6, 106) peut
étre montée contre la face de réception des bornes
(14, 114) du boitier (4, 104), les faces (30, 130; 14,
114) comportant des saillies et des évidements a
engagement réciproque complémentaire (54, 58;
52, 56), pour empécher l'assemblage de I'élément
de verrouillage secondaire (6, 106) sur le boitier (4,
104), sauf en cas d'orientation correcte par rapport
a celui-ci.

Assemblage de connecteur selon l'une quelconque
des revendications précédentes, caractérisé en ce
que la cavité de codage (24, 124) et agencée en un
emplacement central dans la section des bornes (8,
108).

Assemblage de connecteur selon l'une quelconque
des revendications précédentes, caractérisé en ce
que l'extrémité d'accouplement (34) de la barre de
codage (32) déborde au-dela de la face d'accouple-
ment (12) de la section des bornes (8).

Assemblage de connecteur selon la revendication
6, caractérisé en ce que le boitier (4) comporte une
enveloppe (20), s'étendant axialement a partir de la
face d'accouplement (12) et formant une cavité
(22), pour recevoir une section de bornes (108) d'un
connecteur complémentaire.

Assemblage de connecteur selon l'une quelconque
des revendications 1 & 5, caractérisé en ce que I'ex-
trémité d'accouplement (134) de la barre de codage
(132) ne déborde pratiquement pas au-dela de la
face d'accouplement (112) de la section des bornes
(108).

Assemblage de connecteur selon l'une quelconque
des revendications précédentes, caractérisé en ce
que le boitier isolant (4) comprend des évidements
de codage a extension axiale (70, 72), complémen-
taires de saillies de codage a extension axiale (74,
76) d'un boitier complémentaire (104) et pouvant
étre engagés dans celles-ci, en vue de fournir des
combinaisons de codage additionnelles.
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