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(54) ELECTRICAL POWER CONNECTOR WITH LOCKING CPA AND METHOD FOR USING IT IN A
CONNECTION

(57) Disclosure relates to an electrical power con-
nector (2) and connector assembly(1), preferably includ-
ing a sliding mate assist member (11). Connector com-
prises a "connection position assurance", or "CPA",
which locks a mate assist member. CPA lock (12) can
be locked only when mating is completed, then prevent-
ing any unmating.

Unlocked position of CPA lock extends out of a
masking fixed part (121), accessible there for pushing
by human finger until hidden by said masking part in

locked position. There, CPA is only accessible with a thin
tool (129) for driving it out toward unlocked position.

CPA locking member may thus be locked with finger
only,while it cannot beunlockedwithout a tool; thus same
is true for mate assist member movement and hence for
connection and disconnection.

Method for using connector is also disclosed, where
connector is supplied unconnected in engaged position
before being opened then mated without a tool.
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Description

[0001] The disclosure relates to the field of power
connection systems for motor vehicles. For example,
the disclosure can find an application in power connec-
tors, such as those used to charge a rechargeable elec-
tric or hybrid vehicle battery or as those used in inter-
connect power circuits connecting batteries, converters,
electrical motors, and any other power device of a vehi-
cle.

State of the art

[0002] An electrical connector assembly usually com-
prises a first connector and a second complementary
connector, also called counter-connector. In assembled
condition, electrical power or signals are transmitted
between two appliances through the connector assem-
bly.
[0003] In the field of power connection systems for
motor vehicles, the two connectors need to be firmly
locked to one another. A commonway of locking together
such twoconnectors is byprovidinga lockingpiecewhich
is rigid and movable on one of the housings, for example
under a separate actuation by the user. In such case, it is
important to make sure that the lock is actuated after the
connectors have been assembled. It is also important
that the lock be not actuated before the connectors have
been assembled, because such actuation may prevent
connection of the connectors, and/or damage the lock
during this connection.
[0004] Also, as power connector often comprise large
contact terminalsandneedsubstantiveeffort formatinga
connector (for example a female connector) with a coun-
ter-connector (for example a male connector), it is often
provided a mate assist system that helps mating the
connector and the counter-connector with each other.
[0005] Should such a connector be able to transmit a
large amount of energy, either through a high intensity or
under a quite high voltage, such as more than 48V, it is
needed to provide specific security features for avoiding
causing electric arc and/or electrocution when discon-
necting it.
[0006] A known manner to provide such security is to
provide a supplementary actuator, that has to be actu-
ated first before the lock can be undone and/or the
connector be disengaged.
[0007] Such supplementary actuator may also inter-
rupt into the connector a low current/tension line, called
interlock line, thus signalling to the connected devices
that supply to the power terminals should be interrupted.
[0008] Document WO2012/156486 A1 discloses such
a connector, where the supplementary actuator com-
prises a push button besides the lock.
[0009] Fig.1 illustrates a prior art, similar to this docu-
ment, where the mate assist system comprises a slider
911 that is movable between an unengaged position and
an engaged position. When the slider is moved from the

unengaged position to the engaged position, the con-
nector 92 and counter-connector 93 are brought together
andprogressivelymatedwith eachother.When theslider
is moved from the engaged position to the unengaged
position, the connector and counter-connector are pro-
gressively separated from each other and unmated.
However, in the engagedposition, the slider 911 is locked
by a visible lock 912, known as a "connection position
assurance" (CPA) system. This CPA lock 912 can be
locked only whenmating is completed, and is configured
so as to prevent the connector and counter-connector
from being separated and unmated.
[0010] In this prior art connector assembly 91, slider
911 is retained in its engaged position by a self-locking
clips that can be unlocked by a pushbutton 930. This clip
comprises a first locking element 918 integral with the
housing 95 and a second locking element 919 integral
with the slider 911. In this example the first locking ele-
ment 918 is a flexible lance and the second locking
element 919 is an abutment surface 925.
[0011] The flexible lance 918 is temporally retracted by
the engaging movement of the slider 911, and its extre-
mity comes back toward the abutment surface 925 once
the slider is in its engaged position.
[0012] At this stage, the slider 911 is thus locked on the
housing 95 by cooperation of the lance 918 with the stop
925. When pressed by a user, the button 930 pushes the
flexible lance 918 away from the abutment surface 925
thus allowing the slider 911 to be unengaged and the
connector to be unmated.
[0013] Thus, in order to disassemble the connector
assembly 91, an operator will first actuate the lock 915
from its lock condition to its release condition. Then, the
operator will actuate the actuation button 930 so as to
move the lance 918 out of engagementwith the stop 919,
andmove the slider 911with respect to the housing 95 so
as to unmate the connector 92 from its counter connector
93.
[0014] Such a prior art configuration presents several
drawbacks. For instance, an unauthorized user may
easily press the button while the connector assembly
is still under high voltage. Another drawback is that the
button, which is not protected, can be broken or unin-
tentionally pressed.
[0015] Oneaimof the invention is to overcomesomeor
all of the disadvantages of the prior art. In particular, it is
intended to make the connector and its use more robust,
more reliable andmoreeasy to use, especially in someor
all of the steps between its manufacture and its connec-
tion to its counter-connector, while providing a certain
level of security in the use or maintenance of a system
comprising such connector assembly.

Disclosure

[0016] These objectives are achieved partially or
wholly, according to the disclosure, by a method and
device having the features set forth in the claims. The
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below disclosure provides a solution for at least partially
mitigate these drawbacks.
[0017] The claims form an integral part of the technical
description provided herein in connection with the dis-
closure.
[0018] In this context it is disclosedaconnector accord-
ing to claim 1. This device may also optionally include at
least one of the features of any one of claims 2 to 5. The
disclosure also relates to a method as defined in claim 6
for using such a connector device with a counter con-
nector together several cables or other elements to-
gether.
[0019] Thus, disclosure relates to an electrical power
connector and connector assembly, preferably including
a sliding mate assist member. Connector comprises a
"connection position assurance", or "CPA", which locks a
mate assist member. CPA lock can be locked only when
mating is completed, then preventing any unmating.
[0020] Unlocked position of CPA lock extends out of a
masking fixed part, accessible there for pushing by hu-
man finger until hidden by said masking part in locked
position. There, CPA is only accessible with a thin tool for
driving it out toward unlocked position.
[0021] CPA locking member may thus be locked with
fingeronly,while it cannot beunlockedwithout a tool; thus
same is true for mate assist member movement and
hence for connection and disconnection.
[0022] Method for using connector is also disclosed,
where connector is supplied unconnected in engaged
position before being opened then mated without a tool.
[0023] Connector can easily and quickly be mated, in
particular during assembling of a vehicle or a subassem-
bly of it, while being difficult and unnatural to unmate by
untrained persons, and cannot be involuntarily unmated.
An enhanced security is then obtained with limited or no
supplementary assembling operations. This is obtained
asapotential alternative to implementingan interlock line
or using an existing one. Also, this obtained with full
compatibility of the disclosed connector with existing
counter-connectors of several previous types, with or
without an interlock line.
[0024] It may be noted too that, unassembled connec-
tormayeasily bestoredandhandled inanengagedstate,
thus being less cumbersome; while moving them into
unengaged position, at assembling station, may be done
directly without needing to use a tool nor to push a
supplementary button.

List of drawings

[0025] Other advantages and features will become
apparent on examination of the detailed description of
three examples that are in no way limitative, and the
attached drawings, in which:

- Fig.1 shows a perspective view of a connector as-
sembly according to an example of prior art, includ-
ing a detail of the self-locking clips and its push

button,
- Fig.2 represents, schematically and in perspective,

an exploded view of the main parts of an exemplary
embodiment of a connector assembly according to
the disclosure,

- Fig.3 to Fig.7 represent various steps of mating and
unmating a connector according to the disclosure :

∘ in Fig.3, the mating movement of the connec-
tor’s slider,
∘ in Fig.4, the locking operation of the connec-
tor’s CPA,
∘ in Fig.5, the connector in its mated position,
∘ in Fig.6, a detail of the connector’s CPA in
mated position,
∘ in Fig.7, the unlocking of the connector’s CPA
so as to allow unmating of the connector.

Description in reference to the drawings

[0026] In the various figures, similar or identical ele-
ments have the same references.
[0027] An example of a connector assembly 1 accord-
ing to the present disclosure is shown in Fig.1. This
connector assembly 1 comprises a connector 2 and a
counter-connector 3. For example, the connector 2 is a
right-angle connector. For example, the connector 2 is a
female connector. For example, the connector 2 com-
prises an inner housing 4, an outer housing 5, shielding
elements 6 inserted between the inner 4 and outer 5
housings. For example, the inner housing 4 has two
cavities, each one of which accommodating a female
power terminal 7, as well as sealing means 8 and retain-
ingmeans9 (that inparticular retains thesealingmeans8
in their respective cavity). Each female power terminal 7
is for example crimped at a free end of a power cable 10.
Each female power terminal 7 has a mating portion
extending longitudinally in a mating direction MD and a
crimping portion extending longitudinally essentially per-
pendicular to the mating direction.
[0028] Further, a mate assist slider 11, is slidably
mounted on the outer housing 5. For example, the slider
11 ismounted on the outer housing 5 in a way identical or
similar to the one disclosed in the prior art document
WO2012/156486 A1 which is hereby incorporated by
reference. The slider 11 is slidably mounted on the outer
housing 5 so as to slide in a sliding direction SD, between
an unlocking position (or unengaged) and a locking posi-
tion or engaged), and vice-versa. For example, the slid-
ing direction SD corresponds to the longitudinal direction
of the cavities accommodating the crimping portion fe-
male power terminals 7.
[0029] A locking button 12 is slidably mounted on the
outer housing5.The functionof this lockingbutton is tobe
a "connection position assurance" (or CPA), similarly to
the one disclosed in the prior art document
WO2012/156486 A1.
[0030] The inner housing 4, the outer housing 5, the
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retainer means 9, the slider 11, and the locking button 12
aremoldedpartsmadeofdielectricmaterials. Theshield-
ing elements 6 and the terminals 7 are made of electri-
cally conductive materials. A shielding braid is main-
tained on the connector 2 with a strap.
[0031] Thecounter-connector 3 is identical or similar to
the one disclosed in the prior art document
WO2012/156486 A1.
[0032] As shown, in particular, in Fig.1, the slider 11
comprises a top wall 13, a front wall 14 and two lateral
walls 15. The top wall 13 essentially faces a mating face
throughwhich the female power terminals 7 aremated to
male power terminals of the counter-connector 3. In other
words, the top wall 13 extends essentially perpendicu-
larly to the mating direction MD. The front wall 14 is
essentially parallel to the mating direction MD and per-
pendicular to a sliding direction SD. The lateral walls 15
are essentially perpendicular to both the top wall 13 and
the front wall 14. In other words, the lateral walls 15
extend respectively inaplanewhich isessentially parallel
to the sliding direction SD.
[0033] Each lateral wall 15 has an inner surface onto
which are formed at least one groove, as disclosed in the
prior art document WO2012/156486 A1. Each groove is
inclined with respect to the sliding direction SD and is
configured to engage a peg protruding from the counter-
connector 3 so as to draw the connector 2 and counter-
connector 3 toward each other(along direction MD) and
progressivelymate themwith each other, when the slider
11 is moved along the sliding direction SD, from its
unlocking position to its locking position.
[0034] Each lateral wall 15 has an outer surface 23.
The outer surfaces 23 are configured so as to form
gripping surfaces for an operator to move the slider 11
along the sliding direction SD, from its unlocking position
to its locking position. The top wall 13, front wall 14 and
lateral walls 15 form a protecting wall.
[0035] Fig.1 shows the connector 2 with its slider 11 in
open position, i.e. unengaged/unlocked position. While
not accessible in its configuration, theCPA lock button 12
is in its unlocked stable position, in this example on the
right side of its sliding path. The top wall 13 has an
opening 120, which is partially covered by a shelter
121. The connector is in condition for making the con-
nection, for example for connecting thewires 10 a battery
or a motor device.
[0036] For themating operation, the connector 2 is first
positioned on the counter connector 3, then the slider 11
ismovedM1according to thearrowon the right formating
the terminals with their respective counter terminals.
[0037] As shown in Fig.4, once the mating is done, the
slider 11 is in engaged position and the unlocked CPA
button 12 is now visible and accessible through the right
side of the opening 120.
[0038] For locking the connection, theCPAbutton 12 is
then pushed M2 , as shown by the left oriented arrow
toward its lockedstableposition, hereon the left sideof its
sliding path (Fig.5).

[0039] The unlocked position of the CPA button 12
(Fig.4) extends enough out of the shelter 121 so that it
may be pushed by an human finger, until it is hidden by
the shelter which correspond to its locked position.
[0040] Then, as illustrated in Fig.5 and Fig.6, the CPA
being clearly hidden under the shelter, and not anymore
available for pushing it, means that the electrical con-
nection is completed, which actually fulfils the role of a
CPAsystem.Ascanbeseen indetails inFig.6, theshelter
121 leaves an open slit 1210 on the front face of the CPA
button 120. This slit give a thin access, not enough for
inserting a finger, to a small recess 122 in this front face.
[0041] As illustrated in Fig.7, when disconnecting is
needed, a thin tool suchasasmall screwdriver 29maybe
inserted into the slit 1210 and into the recess 122 of the
CPA locking button 12 and used for driving said button 12
out of the shelter and toward its unlocked position as
shown by the arrow M3.
[0042] Thanks to the masking shelter 121, and to the
smallness of the slit 1210 and/or the recess 122, the
locking button 12 is protected from shocks, and also from
involuntary actuating or from any tool-less action. The
locking button 12 is thus accessible for actuating toward
its unlockingpositionwitha tool but not byahumanfinger,
so that the mate assist member 11 can be manually
actuated toward its engaged position, while it cannot
be disengaged without a tool.
[0043] As the disclosure provides a connector that can
be opened for mating without a tool, using it for assem-
bling a vehicle or a subassembly may be done quickly
and easily, even if delivered to the assembly station in a
closed slider configuration. This is obtained while pre-
venting an untrained person to disconnect such electrical
power without some preparation: it may be assumed that
a person that knows how to use a tool for unlocking the
CPA button 12 should be sufficiently informed or trained
to also have the knowledge of the necessary previous
operations, such as shutting down the power before
disconnecting the connector assembly 1.
[0044] According to the present disclosure, the locking
member (12) used as a "connection , when in its locking
position, is accessible for actuating toward its unlocking
position with a tool but not by a human finger, so that the
mate assist member (11) can be manually actuated to-
ward its engaged position, while it cannot be disengaged
without a tool.
[0045] Of course, the disclosure is not limited to the
examples just described, and many adjustments can be
made to these examples without departing from the
scope of the disclosure.

Claims

1. Electrical connector (2) comprising,

- a housing (4, 5) made of isolating material and
accommodating one or several electrical power
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terminals (7), each power terminal having a
mating portion extending longitudinally in amat-
ing direction (MD),
- a mate assist member (11), mounted on the
housing so as to be movable between at least

∘ an unengaged position, where each elec-
tric power terminal is in a conditionmaking it
possible to start to engage or disengage a
counter terminal accommodated within a
counter connector (3) adapted to be mated
with said electrical connector,
∘ and an engaged position where, once said
counter connector (3) is mated with said
electrical connector (2), each electric power
terminal (7) is in a position providing full
electrical contact with its respective counter
terminal;

- a locking member (12), mounted on the con-
nector housing (5) or on themateassistmember
(11) so as to be movable upon actuating be-
tween at least

∘aunlockingposition,where themateassist
member (2) can be movable toward its en-
gaged position, and
∘ a locking position, where the mate assist
member (2) cannot be moved out of its
engaged position,

characterized in that the locking member (12),
when in its locking position, is accessible for actuat-
ing toward its unlocking position with a tool (129) but
not by a human finger, so that the mate assist mem-
ber (11) can be manually actuated toward its en-
gaged position, while said locking member (12) can-
not be disengaged without a tool.

2. Device according to the preceding claim, character-
ized in that the lockingmember comprises a locking
button (12) with a first actuating surface that, when
said button is in its unlocking position, can be manu-
ally pushed for actuating (M2) said button toward its
locking position,
and in that the connector (2) comprises a fixed part
(121) that, when said button (12) is in its unlocking
position, covers at least partially the locking button
(12) so that the only surface that can be used for
actuating said button toward its unlocking position is
accessible by a tool thinner than a human finger but
not by a human finger.

3. Device according to the preceding claim, character-
ized in that the mate assist member comprises a
slider (11) which ismovable in relation to the housing
(5),

4. Device according to the preceding claim, character-
ized in that the locking button (12) is slidably
mounted on or through the slider (11), and
in that the locking position of said locking button is
retracted under a fixed part (121) of said slider that
covers and deny access to all the surfaces of said
locking button that are facing oppositely, or more
than 90°, to its first actuating surface and that are
large enough for being finger-pushed toward its un-
locking position.

5. Device according to any one of claims 2 to 4, char-
acterized in that the fixed part (121) that covers the
locking position of the locking button (12) leaves,
along the moving path of said locking button, a slit
(1210) through which a tool (129) thinner than a
human finger may actuate it by a slot (122) provided
in a lateral surface of said locking button (12).

6. Method of electrically connecting together a first
device comprising an electrical connector (2) ac-
cording to any one of claims 1 to 5, with a second
device comprising a counter connector (3) compa-
tiblewith said connector, saidmethodcomprising the
following steps:

- providing said first device to an assembling
place, with its mate assist member (11) in its
engaged position and its lockingmember (12) in
its unlocking position, the mate assist member
thus being in a condition similar to its intended
mated position,
- manually actuating said mate assist member
(11) to its disengaged position, preferably with-
out using a tool,
- mating said connector (2) with said counter
connector (3) with actuating (M1) said mate
assist member (11) to its engaged position,
- manually actuating (M2) said locking member
(12) to its locking position, thus achieving a
connected state that cannot be undone by a
manual voluntary or manual involuntary opera-
tion.
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