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Abstract Title: A connector assembly device having a connector position assurance device

(57) A connector assembly device 100 (Figure 1A) comprising a connector element 102 (Figure 1A) comprising first
locking means 132 and configured to be plugged into a complementary connector 200; and a connector position
assurance (CPA) device 104, mounted to move relative to the connector element between a delivery position
(figures 1A-1D) and a locking position (Figure 2A), the CPA device comprising a flexible locking lance 110 having
first locking means 118 forming a connection with the first locking means of the connector element in the locking
position; the connector element is provided with a second locking means 134 (Figure 1D) forming a connection with
a second locking means 120 (Figure 1F) of the locking lance in the locking position; where the connection between
the first locking means of the connector element and the first locking means of the CPA and the connection
between the second locking means of the connection element and the second locking means of the CPA take place

in different planes.
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A CONNECTOR POSITION ASSURANGE Qﬁ\ﬁﬁﬁ

The presant invention relales 1 a connector assembly device comprising a conmector
slevnent and § Connector Position Assuranes (GPA) device

Sush-a device that can be tsed In mistor vehidles is known fram DE 20 2017 10 774 U1, The
device of DE 20 2017 105 774 W1 includes a connactor slement configured to be plugged
inte and locked with a complemeaniary connector. Furthermore, that conneclor icludes a
Connector Position Assurance (OPA) device thal makes it possible fo check and fo be
assured that proper mating is maintained with the complementary connecter, and in
particular while the conneotor is being used In an environment that may be regularly
subjected to shocks or vibration, as applies typicatly to the situation in which it ls usad in a
motor vahicle, Maintaining proper mating s achieved by a central lance provided with a Iatch
implamenting a formAfitting connection with a rstaining slement of the comnector slement
whan the connector element is mated with the complamentary connector and when the CRA
device is in an assembly position refative tu the connector slement,

The CPA device further comprises secondary elements that are distingt from the lance and
that are arranged on the lateral sides of the GPA device s¢ a5 fo mainiain the OPA device in
a position called a pre-assembly position relative o the connecior element beforg inserfion
into the complementary connsctor. Maintaining the CRA device in the pre-assembly position
is achieved by 3 co-pperation between the secondeary elements and cross-pleces presant iy
the connector elemant

Stading from that knowr devics, the oliject of the present invention i to provide an improved
assembly device that complies with the compaciness standards requdred by motor vehicle
manufacturers  and making it possible {o achieve more effective locking of the
complementary sonnector with the connector slement,

The present invention provides a connsctor assembly device comprising a connector
elemant comprising first locking misans and configured to be plugged into and locked with a
complementary connettor: and a connector position assurance device, also known as g CPA
device, mounted to move relative to the connector element between a first position called a
dalivary position and a second position called & locking position, the CPA device comprising
a fisxible locking lance heving first locking means associated with the first locking means of
the connector elgment and configured to implament a form-fitting connestion with the first
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ioeking msans of the solnactor element i the locking position so 8% to losk the connestor
slement when It is plugged infe the complementary connecior, thersby preventing any
movermeant of the CPA device in the direction going from the locking position towards the
delivery positiony said cormecior assembly device being characterized in that the connector
slement is provided with second locking means and the locking fance s provided with
seoond locking means associated with the sscond locking means of he connector alsmsent,
and configured to implement 8 second form-iting connection with the second logking means
of the connscior element in the locking position, thereby praventing any movement of the
OPA device in the direction going from the locking position towands the delfivery position; and
the formediting connection between the first locking means and the associated first locking
means, and the formfiting conneclion belwasn the sscond locking means and the
assnciated second locking mesns take place in different plahes.

By maans of the secand locking means and of e associsted locking means, # becomes
haasible o improve the stablliity and the relialiifity of the locking, because the forces exerted
ot the OPA device are shared belwesn the fwo locking means al different places, thersby
making the locking more robust,

in providing a davice, the present invention may be further improved by means of the
following embodimeants.

in an embodiment, the form-filting connection between the first focking means and the
associsted first jocking means, and the form-fitting connection between the second logking
misans and the assoclated second locking means may take place in different planes that are
paralisl to the direction going between the locking position and the defivery position. Thus,
the refiability of the locking of the CPA device in the assembly device is made even morg
robust relative to the ynlocking direction, going fram the loocking postiion towards the delivery

position,

in an smbodiment, in the delivery position and in the absence of & complementary connecter,
the first andfor second locking means of the connector element may block the associated
first andfor second logking means of the OPA device in the dirgction going from the defivery
position towards the lncking posifion bylwith a formditting connsglion. This, when the
connector element is fot plugged in with & complementary connestar, the CPA device s
prevented fom going inadverdently towards the locking position.

I an ambodiment, i the delivery position and in the abssence of a complamantary connector,
the free end of the locking lance of the CPA device may abut against the second locking
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msans of the connector element. Thus, the second locking means of the connector slement
sarve to secure both the delivery position and the locking position of the CPA device.

In an embodiment, the first and the sscond locking means of the connecipr elemesnt may be
pratrusions {(projections) protruding in different divections, iy paricular i appasite dirsstions.
5 Thus, itis possitle to achiave focking that is more robust with @ design thal is of relatively low

somplexity:

i 80 embodiment, the protrusions may profrude perpendicularly to the diregtion guing from
the delivery position fowards the locking position. By using opposite directions, the
distribution of the forcss is further optimized.

i an embodiment, the associated first locking means may be a lance head alch. In an
smbodiment, the associated second locking means may e a recess, in padicular a through
hola. By using 8 recess o the lance side and a profrusion on the connector slement aids, i
is possible o implement a formfiting conpection that acls in @ plurality of directions, in
particular in the plane of the fance. This makes the locking sven more robust, in particular
15 ageinst vibration. Furtherthore, by Using & recess, advantage is taken of the same fexing of
the lance fo put in place the two form-fitling connestions.

in an embodiment, the lance head latch may be positivned at the Tree end of the lecking
iance and the recess is adizcent 1o the lance head lalch, en & lateral side of the lance head
lstoh, Thus, without enlarging the lahce comparad with the stale of the at, & bscomes
20 possible to provide a second form-fitting connection.

in an embodiment, the associzted second locking means may conprise & second recess
pasitionsd on the ofber side of the lance head lateh. Thus, the locking may take place at
three different places.

iy an embodiment, the recess may be arranged further away from the free end of the locking
25 fance than the lance head latoh is. Thus, the form-fitling connections are glso implementad in
two different planes perpendicularly to the direction going from the delivery position o the
focking position,

each other, each one comprising sssociated first locking means and associated second
O locking means. Thus, the forces on the CPA device are distributed sven better sb as to avold
inadvertent unblocking, Le. tnlatehing.
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in an embodiment, the CPA davice may further compriss stop means, in particular positionsd
on 3 iateral side of the CPA device, paraliel fo the direction going from the delivery position to
the focking position, so-as to prevent the connestor alement and the CPA devioe from being
dizassemblied, Thus the CPA device cannot be removed inadvestently from the conneciar

alement or bs lost.

The invention and its sdvaniages are explained in more detal below by means of preferred
ambodiments with reference in particular to the Tollowing accompanying figures, it which:
Figure 1A s a view seen from above of a first embodiment of a connector assembly device of
the present invention, when the CPA device is In the delivery posttion;

Figure 1B is & side view of the first embodiment of a connector assembly device of the
present invention, when the OPA device s in the delivery position;

Figure 1C fs & section view on section ©-C of Figure 1 of the first embadiment of & contector
assembly device of the present invention, when the CPA device is in the delivery positian;
Figure 1D Is a section view on setion D0 of Figurs 1 of the first embodiment of & conneclor

assembly device of the present invention. when the CPA devics is in the delivery position;

Figure 1F is a front view of the connector element in the first embodiment of the present
invention, with an enlarged view of the connection portion;

Figure 1F is 8 view seen fram sbave of the CPA devics in the first embodiment of the present
nventon;

Figure 1G i a side view of the CPA devics in the first pmbodiment of the present hvention;
Figure 2A is a section visw on the same section C-C as in Figure 1C of the first embodiment
of @ connector assembly device of the present invention in the prasence of a complemaeantary
sonngctor when the CPA devies is in the looking position;

Figure 2B is a section view on the same section D-D a5 i Figure 10 of the connector
assembly device with the complementary connector when the CPA devics is in the locking
pasition;

Figure 3A is g view sesh from above of a CPA device in a second embaediment of the present
wnvention;

Figure 38 ls a side view of the CPA device i the second smbodiment of the prasent

invanton;



ol

$iid.

Ny

o

Figure 30 is & front view of the connector element in the sscond ambodiment of the present
imvention, with an enlarged view of the conneclion portion of the connedtor element;

Figure 4 is a section visw on the same section D-0 as in Figurs 1A of the first embodiment of
a connector assembly device of the present invention with the complementary connsotor,
when the CPA device s Iy the delivery position, but in the presence of the complementary
connactor; and

o

Figure 5 is a view seen from above of Figure 4,

The invention is descoribed i more detail below by using sdvantageous smbodiments by way
of example and with reference to the drawings. The embadiments desoribed arg possible
configurations, and i should be borne in mind that the individual charactaristics as deseriben
above may be provided independently from ong anocther or be omilled entirely when
implementing the present invention,

Figures 1A o 163, 24, 2B, 4, and 5 show the same first embodiment of an assembly devics
1800 of the invention in two differeitt stales. Figures 1840 13 show the assembly device 100
i & state without the mating connectar 200, and Figures 24 1o £8 show the assembly device

100 i & locked state in which # s locked with g mating commedtor 200,

Figure 1A shows the assembly device 100 that comprises a connector element 102 and &
Connector Position Assurance {CPA} device 104, which s inseried inle the connedior
slerment 102, and more specifically into the connection portion 108 of the connector slement
102, By Figures 14 11D the CPA device 104 is i a position called a defivery position. The
RS device 104 is mounted to move relative to the connecior element 102, between the
delivary position, shown in Figures 1A to 1D, and a second position called 2 lecking position,
showr in Figures 2A and 2B,

Asacond locking slement 108 shown in Figures 18, 24, and 28 and in Figure 4 may also be
present in the assembly device 100, The second focking slement 108 is not involved in the
incking mechanism of the CPA device of the present invention. It is therefore not necessary
for tocking the CPA device of the present invention.

The OPA device 104 has a contact of push surface 114, which is @ surface on which a user
gan exert pressure for inserting the CRA device 104 Into the connaction portion 108 of the
ponhactor slerneant 102,

As shown In partiouler in Flgures 1A, 10, and 1D or indeed in Figures 1F and 1G, the CPA
davice 104 comprises a locking lance 110 that extends fram a main body 112 of the CPA
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device 104 in the insertion dirgction 138, as shown in Flgure 1F. The insertion divection 138
corresponds 1o the divection going from the delivery position towards the locking position of
the CRA device 104,

The looking lance 110 extends from the genter of the main body 112, The locking lance 110

pomprises first locking means 118 and second lacking means 120,

iy this embodiment, the first locking means 118 s @ lance head latch or leg, 1. 8 projection
perpendicutar (o the plane surface of the locking fance 110, In Figures 1F and 14, the lance

head latch 118 s positicned at the free end 122 of the lecking lance 110, opposite from the

end 124 connected fo the main bedy 112, Furthermore, the lance head latch 118 B
positioned centrally on the locking lance 110 in the direction Y.

i & variant, the first locking means may aiso comprise a phuality of latches. v another
variant, the latch may siso be positionad in some gther position onthe lacking lance,

fry thiz embodimend, the sscond locking means 120 is & recess it the locking lence 110, In
particidar a through hole, as showst In Figures 1F and 1G. In this sxample, the second
focking means 120 comprises two recesses. In a variant, the second locking means 120 may
comprise only one recess.

As shown in Figures 1F and 10, the recesses 120 are adjacent (o the lance head ialeh 118
on either side of the lance head latch 118, The sscond locking means 120 is arranged further
away froam the free end 122 of the locking lance 110 than the lance head lateh 118 is,

The locking lance 110 is a flexible slement, in such a manner that, white the OPA device 104
is being inserted into the connector element 102 from the delivery position to the foeking
position or vige versa, the locking lance 110 can bend downwards, as shown 1n Flgurs 4,
indesd, the locking lance 110 can be deflected in order (o enable the TPA device 104 1o be
nseried from s delivery position towards the logking position in the connector slement 102
as pluagsd into the complementaty connsctor 200, which can be locked with the connector
glement 102, as shown in Figures 28 and 2B. In particular, the locking of the connector
alement 102 with the complementary conhector 200 takes place by formJitling connection &r
fatching, in particular by snap-fastening, with a locking region 118 of the connector element
102. Furthemore, the locking of the conneclor slement 102 with the complementary
connactor 200 alsy takes place by means of the first locking means 118 of the locking lanse
110 of the CPA davine 104,
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The OFA davice 104 further comprizses stop means 128 that are posilionad laterally on the
main body 112 of the CPA device 104, on either side of the lance 110 The stop means 128
may be constilided by latches, and as such projections extending outwards from the lateral
sides 128, 130 of the main body 112 of the CPA device 104, The stop means 138 &
sonfigured in such a manner that when the CTPA device 104 is inserted into the connector
slement 102 1o its delivery position. the stop means 128 prevents the CPA devics 104 from
coming back ot of the connectiort portion 106 once it has been insered 0 fis delivery
position. Thus, the CPA device 104 remains assembled with the connsttor element 102,

The connector slement 102 compyises first locking means 132 configured to provide the
focking with a complemendary connecter 20Q as described above.

The first locking means 118 of the CPA device 104 Is also referred to a5 assoviated foaking
means because they arg associgted with the first Jocking means 133 of the connsclor
plament 102 and are configured to implement a form-fitting connestion with the first locking
means 132 of the connector slement 102 in the locking position, so a3 {o lock the connector
slement 102 when it is pligged inlo the complementary conmsctor 200, thereby preventing
movement of the CPA device 104 in the direction going from the locking posifion towards the
dalivery position, a5 shown in Figure 2A.

The connegior slement 102 comprises second locking means 134, The second locking
means 134 is associated with the second locking means 120 {also refarred to a8 the
associated secand locking means) of the loeking lance 110 of the GPA device 104, and are
corfigured to implement a second form-fitting convection with the secend locking means 120
of the OPA device 104 it the oking position, thersby praventing the OPA device 104 from
moving in the directfon going from the locking position towards the delivery position, as

shown in Figure 28,

Thie first locking means 132 and the second locking means 134 of the connector slement 102
are probrusions protruding in different directions, In particular in oppusite direstions. As
shown in Figure 1B, In the enlarged view of the connection portion 106 of the connector
slement 102, the protrusions 132, 134 protrude perpendicularly to the dirsction gaing from
the delivery position towards the locking position, in opposiie divections. In particulsr, in
Figure 1E, the protrusion of the first locking means 132 is a projection extending outwards
from the fop surface 108a of the connection portion 106 of the connecter alsment 102,
wheresy the protrusions of the second locking mesans 134 are projeciions extending
outwards from the botiom siirface 108b of the connection portion 108 of the connector



¢
E8 5

20

7
15

(S
£

slentent 102, The first locking means 132 and the second locking means 134 of the
connecior element 102 have g funclion of acting as sbutments.

The first lncking means 118 of the UPA device 104 is sivanged and configured such thatl, in
the absence of the complemantary connector 200, the CPA device 104 remains blocked, 1e.

ravented from moving, i the comnector element 102 in its delivery position, which position
fs the ane shown in Figures 14 101D indeed, in the dalivery position, the first locking means
118 of the CPA device 104 ia in the locking region 118 of the conasgtion portion 108 of the
comnector slement 102, b such & manner that & portion of their protrusion extends oulwards
from the top surface 1083 of the conmection portion 108 of the connester slement 102 and
abuts against the first locking means 132, thereby prevenling the CPA dJevice 104 from

advanging in the inserlion direction 138, as g shown in Figures 18, 10, and 100

Furthermore, in its delivery position, the CPA device 104 of the device 100 of the nvention is.

also blocked, Le. preventad from moving, in the insertion dirsction 138, because the free end

122 of the logking lance 110 of the CRA device alse shuts against the seoond locking msans
134 of the connection portion 106 of the connestor alsment 102, Le. against the projections
ar abutments 134, as shown in Figwres 10 and 100

In its delivery position, the CPA device 104 sannof be inserted any further into the connector
slement 102, in particular into the connection porion 108, In this way, the CPA devies 104 is
hipcked, Lo, latched reliably in its delivery position, while alse being blocked, e prevented
from moving, in the direction cpposite to the inserfion direction 138, which is the direction
going from the delivery posiion towards the locking position, by the stop means 126 of the
CPA device 104

The formfitting connsction between the first locking means 132 of the connector slement
102 and the associated fiest locking means 118 of the CPA davice 104, and the form-filting
connection between the sacond locking means 134 of the connector element 102 and the
associated second locking means 120 of the OPA device 104 preventing insertion of the
OPA device 104 towards the loeking position {ake place in different planes. In addition, the
planes of the form-fitting connections are pargllel to the direction going belween the locking
position and the delivery position, gs shown in Figures 10 and 10,

i the first embodiment shown in Figures 1A o 10, the device 100 i$ not mated with the
complementaly connector 200, and the protrusion of the fiest locking means 118 of the
incking lance 110 of the CPA device 104 is thus snap-fastensd into the locking region 116 of
tha cormecior slement 102
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Whan the complementary cohnactor 200 i plugged into and locked with the connector
slement 102, the complementary connector 200 is locked at the locking reglon 118 of the
sonnecter element 102, as shown in Figures 24 and 28, The somplementary connecior 200
comprises a protrusion 202 that s snap-fastened in & manner known frany state of the ant
with the first locking means 132 of the locking zone 116 of the connector elemeant 102 so as
to provide a refiable connection. In the presence of the protrusion 202, the first locking
means 132 injtially flex downwards and then come back up once the protrusion 202 has
gone past, and come to be received in an exgavation or excess 208 iy the complementary
sonnentor 200

Whan the complementary connsclor 200 is pul in place an the connsclor slement 102 5o as
to be plugged in and logked, its protrision 202 also comes v bear ggainst the tirst locking
means 118 of the locking lance 110 of the CPA device 104, se that the locking lance 110 &
deflscted towards the inside of the connsction portion 108 in order to shable the CPA device
104 o be inserted from s delivery position towards the Jocking position in the conngctor
elermneant 102, a8 shown in Figure 4. The protrusion 202 of the complementary connector 200
is thus snap-fastensd into the locking region 118 of the connection podion 108 thal has
become free, and the complementary connector 200 s maintained plugged-in and locked
with the connector slement 102 The CPA device 104 is inseriad untl if reaches the locking
position.

Thus, the Srat locking means 118 of the COPA device 104 leads to the OPA device 104 being
unblocked, Le. unlatohad, when the complementary commsactor 200 is locked to the connector
glement 102, enabling the CPA device 104 to be insered to the keeking position. In other
words, i atcordance with the present invention, the CPA device 104 s released from its
delivery position anly by interaction with the complementary connectar 200, and in particulsr
anly if the complementary connecior 200 has been inserted Tar enough into the connector
afernent 102,

The CRA device 104 advancing fo the position arrangsd to lock the connsctor slement 102
as plugged into the complementary connector 200 can be achisved only by unlocking, Le.

unlaiching, the CPA device 104, which becwmnes possible only once the connector slamstt
102 s inserted into and locked with the complementary connector 200

in Figure 4, athough the CPA device 104 is no longer Mocked from moving 16 the insertion
diraction 136, because the first locking means 118 of the focking lance 110 no longer abut
against the first locking means 132 and become free, Le roleased, the CPA device 104
ramains Mocked fom moving in the dirgction opposite from the insertion direction 136 by the
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stop means 128 that abut against a latch 138 in the connector element 102, as shown in

Figure B,

In the tocking position of the CPA device 104 and ss shown in Figure 24, the first Jocking
means 118 of the CRA device have, iy the heertion direction 138, gone past the first locking
means 132 of the connector slemeant and now inplement & form-filing connestion therewith

Furthermore, as shown in Figuts 2B, in the locking position of the CPA device 104, ths

second locking means 120 associated with the second eking means 134 of the connector

slement 102 also realizes a formitting connection with the second locking means 134 of the
connector glement 102, thereby also preventing any movement of the CPA device 104 in the
dirsction opposite from the insetlion divection 138, Indeed, the profrusion of the second
locking means 134 engages in a form-fitting mianner into the recess 120, By inserting the
fatch 134 info the recess 120, blocking s implemented in both dirsclions in the plans
perpendicular o the section DD, thereby incraasing the reliability of the locking, even in the
presence of vibration,

Thus, the looking position s achieved by & plurality of fonm-fitling connslions, thersby
increasing the resistance to inadvertent unblocking, Le. to inadvertent unlalching. in
particular, by placing the connections in different planes relative o the ihsertion dirsction
138, the forces are better diskibuted and the reliability of the device is ingreased,

In the focking position of the CPA device 104 in the connector element 102, a relaining force
is present at the locking lance 110. Thus, the locking of the CFA device 104 is increased.
This also applies for unjocking.

The locking position of the CFA device 104 is achisvable with or without confinuous stress
o1 the CPRA device 104,

In a second embodiment of the invention, shown in Figures 3A 1o 30, the CPA device 304
may include two locking lances 310 that are centered in the central recess of the main body
312 of the OPA device 304 and separsted fram each other by @ cenfral recess 308 In
particular: the two loeking lances 310 are parallel to each other, sach coampising assodiated
first looking reans 318, a katch in this example, and associated second lecking means 320, a
recess inthis sxample. The first locking means 318 and the second locking means 320 of the
second smbodiment thus correspondd essentially {o those described for the first embodiment,
and they perform the same funchionalily with & connecter element 302 having complementary
first and second locking means 332 and 334
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Thus, as shown iy Figure 3C, the connector slement 302 includes s comneclion region 308
waving two first locking means 332 associated with the first Jooking means 318 positionad on
raspechive ones of the locking lances 310 and two second jocking means 334 associated
with the second locking means 320 positioned onrespective ones of the locking lances 310,
The two pairs of focking means 332, 334 are ssparated by the same distance 308 as the
fances 310,

Blocking, iie latching, in the delivery position, going from the delivery posttion to the jocking
position in the presence of a complementary sonnector, and blocking, Le. latching, in the
locking position take place in the same way as in the first smbodiment.

The emboediments described are merely possible configurations, and it shauld be borne in
wind that the individual characteristics of the various embodiments may be combined orba
provided indspendently from one ancther.

REFERENCES

100: assambly device

102 connactor element

104 GPA device

106; connsgtion podion

108a: top surfacs of the connection portion
1086: bottom surface of the connection portion
108; second Inoking slenvent

110 logking lance

112: main body

114 push surface of the CFA device

116 locking region

118 fiest focking means of the CPA device
120 second lpoking means of the CPA device
122: frep end of the locking lance

124: end of the logking lance

126: stop means of the CPA device

128, 130 lateral side of the OPA device

132 first locking means of the connector element
134: second locking means of the connector slemsnt
136; insertion direction

138 iniches
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200 complernentary comesior
202 protrusion of the complementary connsclor
208 excavation or recess

300; assembly device
302; conneclor glement
304: CPA device
308; distance batween lpcking lanoces
18 30 locking lances
3120 main body
318 first locking means of the CPA device
320 second looking means of the CPA devics
332 firstlocking means of the sonnestor element
15 334 second locking means of the connector slement
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Aconnesior assembly device {100, 300} comptising:

a conhector elemaent {103, 302) configursd to be plugged info and locked with a
complamantary conpestor (200) and comprising first focking means (132, 332); and

8 connector posiion asstrance device (104, 304), also known a3 3 CPA device (104,
304), mounted to mave relative to the conneactor slement (102, 302) between a first
nosition called 3 delivery position and a second position called a locking posttion, the
CRA device (104, 304) vomprising @ flexible jocking fance (110, 310} having first
jocking means {118, 318) assoctated with the first locking means {132, 332) of the
conhecter slerent (102, 302) and configured tv implement a form-Biting cennection
with the first losking mesans (132, 332) of the connector element (102, 302} in the
focking position 86 as to lock the connestar element (102, 302) when it is plugged into
the complementary connector {200), thereby preventing any movement of the CRA
device {104, 304} in the direction going from the locking position towards the delivery
position;

characterized in that

the connactor alement (102, 3021 comprises sscond locking means (134, 3347 and
the lecking lance (110, 310) comprises second locking means (120, 320) associatad
with the second locking means (134, 334) of the conneclor slemant {102, 304}, and
configured to implement & second form-fifting connection with the second logking
means {134, 334) of the connector element (102, 302) In the lucking position, thersby
praventing any movement of the CPA device (104, 304] in the direstion going from
the locking position towards the delivery position; and

the complementary-shape coupling between the first tocking means {132, 332) and
the associated first  locking means (118, 318}, and the complementary-shape
coupling between the second locking means: (134, 334} and the associated second
jocking means (120, 320} take place in different planes.

The assembly device according to claim 1, wherein the formdfitting conmection
hetwesn the first locking means (132, 332) and the associated firet lucking msans

{118, 318), and the form-fitting connection between the second locking means {1 34,

334) and the associated second locking means (120, 320} take place i different
planes that are paraliel to the direction between the locking position and the delivery
positien.
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The asssmbly device according to clatm 1 of claim 2, whereln, in the absence of g
complomentary connector (200} and iy the delivery pasition, the first andlor second
locking means (132, 332, 134, 334) of the connector slement {102, 302} blook the
associated first and/for second locking means (118, 318, 120, 320) of the CPA device
{104, 204) with a fororfitting connection, in the direction geing from the dslivery
position towards the loeking position,

The assembly device according o any one of claims 1 to 3, whergin, in the delivery
position and in the absence of a complementary connector (200), the free end (122}
of the locking fance (110, 310} of the CPA device {104, 304) abuls against the sscond
focking means (134, 334) of the connector slement (102, 303),

The assembly device according fo any one of dlaims 1 {o 4, wherain the first (188,
332} and the second logking means {134, 334) of the connector element {102, 302)
are protrusions (182, 832, 134, 334) protruding in different directions, in paricudar in
opposie dirsclions

The assembly device according to daim 8, whereln the protrusions {182, 3383, 134,
334} profrude perpendicularly to the direction going from the delivery position fowards
the lucking position,

The assembly device according to any one of claims 1 0 8, wherein the associated
first locking means {118, 318} is 8 lance head lateh (118, 318},

The sssembly devive of any one of claims 1 1o 7, whersin the assoclated sscond
locking means (120, 320) s & recess (120, 320), in particidar s through hole,

The assembly device according {o claims 7 and 8, wherein the lance head latch (118,
318) is positioned at the free and (123} of the locking Jance (110, 310) and the recess
{120, 320 is adiacent o the lance head lateh {118, 318), on a laterad side of the lance
head fateh {118, 3181

. The assembly device according to clabn 8 or claim 8, wherain the assosiated second

locking means (1230, 320) compyises 8 second recess (120, 330 positionsd o the
sther side of the fance haad fatoh {118, 318}



11, The assembly device sccording to any one of claims 8 to 10, whersin the recess
{120, 320) is arranged in such'a manner as to be futther away from the freg end {122}
of the focking lance (110, 310) than the lance head lateh (118, 318) Is.

12. The assembly device according to any one of claims 110 11, whersin the OPA devics
(304 comprises two lncking lancas (310}, in parliculer paraliel o each other, sach
ane being provided with assodiated first locking means {318) and with assoviated
second locking means {3201
10
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