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CONNECTOR WITH CONNECTOR POSITION ASSURANCE DEVICE

RELATED APPLICATIONS

[0001] This application claims the domestic benefit of United States Provisional
Application Serial No. 62/624,187, filed on January 31, 2018, the contents of which are

incorporated herein in its entirety.

TECHNICAL FIELD

[0002] The disclosure generally relates to connectors, and more particularly relates to a

connector having a connector position assurance device.

DESCRIPTION OF RELATED ART

[0003] Electrical connectors are required to be securely connected to each other and are
provided with locking features, such as latches, to lock the connectors to each other to form a
connector assembly. It is known to provide the connector assembly with a connector position
assurance device for movement between an initial, pre-locked position and a final locked

position.

[0004] The connector position assurance device is secured in the initial, pre-locked position
when the connectors are not fully assembled to one another. Upon complete mating of the
connectors, the connector position assurance device can then be moved to the final locked
position. Thus, the connector position assurance device ensures a proper connection between
the connectors before the connector position assurance device can be moved to the final locked
position. In the final locked position, the connector position assurance device also deters or
prevents the mated connectors from being separated from one another. In some arrangements,
the connector position assurance device can have a complicated and large structure. Certain
individuals would appreciate improvements to a connector position assurance device by

reducing its size and complexity.
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BRIEF SUMMARY

[0005] The present disclosure generally relates to a connector system which includes a
header assembly, a receptacle and a connector position assurance (CPA) device. The CPA
device has features which prevent the longitudinal movement of the CPA device relative to the
receptacle until the receptacle is inserted into the header assembly. The CPA device includes
a housing which has arms supported at both ends for increased strength. The CPA device,

when assembled with the receptacle, provides a low-profile assembly.

[0006] The present disclosure generally relates to an electrical connector having a connector
position assurance device. The connector position assurance device is fitted to a receptacle and
is operable between a first position and a second position. In the first position, the connector
position assurance device and the receptacle are mated together. Upon mating the assembled
connector position assurance device and receptacle with a header assembly, the connector
position assurance device can be moved to the second position, assuring that the connector
position assurance device, the receptacle and the header assembly are fully mated. The
connector position assurance device is disposed between a surface of a locking latch of the
receptacle and an internal dividing wall of the receptacle, thereby providing a low-profile

arrangement.
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The present invention is illustrated by way of example and not limited in the

accompanying figures in which like reference numerals indicate similar elements and in which:

[0008] FIG. 1 is a bottom perspective view of a connector system, viewed from a rear end

thereof, which incorporates the features of a first embodiment of the present disclosure;

[0009] FIG. 2 is an exploded bottom perspective view of the connector system, viewed from

arear end thereof;

[0010] FIG. 3 is a partially assembled bottom perspective view of the connector system,

viewed from a rear end thereof;
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[0011] FIG. 4 is a bottom perspective view of a header assembly of the connector system,

viewed from a rear end thereof;
[0012] FIG. 5 is a rear plan view of the header assembly;

[0013] FIG. 6 is a bottom perspective view of a receptacle of the connector system, viewed

from a rear end thereof;

[0014] FIG. 7 is a bottom plan view of the receptacle;

[0015] FIG. 8 is a front elevation view of the receptacle;

[0016] FIG. 9 is a rear elevation view of the receptacle;

[0017] FIG. 10 is a side elevation view of the receptacle;

[0018] FIG. 11 is a partial cross-sectional view of the receptacle;

[0019] FIG. 12 1s a cross-sectional view of the receptacle shown in perspective, and viewed

from a rear end thereof;
[0020]  FIG. 13 is the cross-sectional view of the receptacle of FIG 12 shown as a plan view;

[0021] FIG. 14 is a perspective view of an embodiment of a connector position assurance

device of the connector system;

[0022] FIG. 15 is a first side elevation view of the connector position assurance device of

FIG. 14;

[0023] FIG. 16 is a second side elevation view of the connector position assurance device

of FIG. 14;

[0024] FIG. 17 is a cross-sectional view like that of FIG. 14, but also showing the connector

position assurance device of FIG. 14 from a first side elevation view;
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[0025] FIG. 18 is a cross-sectional view of the receptacle and connector position assurance

device of FIG. 14 shown assembled together in an initial, pre-locked position;

[0026] FIG. 19 is a cross-sectional view of the receptacle and connector position assurance

device of FIG. 14 shown assembled together in a final locked position;

[0027]  FIG. 20 is a bottom perspective view of a connector system which incorporates the
features of a second embodiment of connector position assurance device of the connector

system of the present disclosure;

[0028] FIG. 21 is a side elevation view of the connector position assurance device shown

in FIG. 20;

[0029] FIG. 22 is a top plan view of the connector position assurance device of FIG. 21;

and

[0030] FIG. 23 is a cross-sectional view of the receptacle and connector position assurance

device of FIG. 21 shown assembled together in an initial, pre-locked position.

DETAILED DESCRIPTION

[0031] The detailed description that follows describes exemplary embodiments and is not
intended to be limited to the expressly disclosed combination(s). Therefore, unless otherwise
noted, features disclosed herein may be combined together to form additional combinations

that were not otherwise shown for purposes of brevity.

[0032] FIGS. 1-17 illustrate an embodiment of the present invention and it is to be
understood that the disclosed embodiment is merely exemplary of the invention, which may be
embodied in various forms. Therefore, specific details disclosed herein are not to be interpreted
as limiting, but merely as a basis for the claims and as a representative basis for teaching one

skilled in the art to variously employ the present invention.

[0033]  As illustrated in the accompanying figures, a connector system 20 includes a first

connector or receptacle 22, a connector position assurance device 24 inserted within the
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receptacle 22, and a second connector or header assembly 26 into which the receptacle 22 and
the attached connector position assurance device 24 is inserted. The connector position
assurance device 24 is mated with the receptacle 22 and cannot be activated until the receptacle
22 is inserted into the header assembly 26. In some of the drawings, the connector system 20
is shown sideways from its normal orientation in use for ease in describing the components of

the connector system 20 and the functioning of the components of the connector system 20.

[0034] The header assembly 26 includes an insulative housing 28 having a plurality of
electrically conductive terminals or pins 30 mounted therein. The housing 28 may be a plastic
material. As best shown in FIGS. 4 and 5, the housing 28 includes a top wall 32, a bottom wall
34, a first side wall 36 connecting the top and bottom walls 32, 34 at first side edges thereof, a
second side wall 38 connecting the top and bottom walls 32, 34 at second, opposite side edges
thereof, and a front wall 40 connecting the walls 32, 34, 36, 38 together at front ends thereof.
The walls 32, 34, 36, 38, 40 form an open-ended cavity 42 which extends from an open rear
end 44. A ramped finger receiving opening 46 is formed in the side wall 36 at a position which
is proximate to, but spaced from, the rear end 44, thereby defining a section 36a of the side
wall 36 between the ramped finger receiving opening 46 and the rear end 44. The ramped
finger receiving opening 46 is in communication with the cavity 42. Longitudinally extending
ribs 48 extend from the top and bottom walls 32, 34 and into the cavity 42. The ribs 48 may
commence at the front wall 40 and may extend to the open rear end 44, or may be spaced from
the open rear end 44. Additional longitudinally extending ribs 49 may also extend from the
top and bottom walls 32, 34 and from the side wall 38 and into the cavity 42. The pins 30

extend through the front wall 40 and into the cavity 42.

[0035]  As best shown in FIGS. 6-10, the receptacle 22 is formed of an insulative material
and includes a top wall 50, a bottom wall 52, a first side wall 54 connecting the top and bottom
walls 50, 52 at first side edges thereof, a second side wall 56 connecting the top and bottom
walls 50, 52 at second, opposite side edges thereof, a front wall 58 connecting the walls 50, 52,
54, 56 together at front ends thereof, and a rear wall 60 connecting the walls 50, 52, 54, 56
together at rear ends thereof. The receptacle 22 may be formed of a plastic material. The rear

wall 60 extends outwardly from the walls 50, 52, 54, 56 such that a shoulder 62 is formed
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between the rear wall 60 and the walls 50, 52, 54, 56. A plurality of walls 64 forming pin
receiving passageways 66 extend from the front wall 58 to the rear wall 60. The pin receiving
passageways 66 align with the pins 30 so that the portions of the pins 30 seat within the pin

receiving passageways 66 as described herein.

[0036] A connector position assurance device slot 68 extends from the front wall 58 to the
rear wall 60 and defines a centerline 70 therebetween. The connector position assurance device
slot 68 receives the connector position assurance device 24 through an open rear end 72 of the
connector position assurance device slot 68 as described herein. The connector position
assurance device slot 68 is formed by the side wall 54, an internal dividing wall 74 which
separates the connector position assurance device slot 68 from the pin receiving passageways

66, and a portion of the top and bottom wall 50, 52.

[0037] A depressible locking latch 76 extends from the front wall 58 and into the connector
position assurance device slot 68. As shown, the depressible locking latch 76 is formed as a
portion of the side wall 54. The locking latch 76 extends rearwardly past the rear wall 60 to an
end surface 78 at a free end. As best shown in FIG. 11, an outer surface 80 of the locking latch
76 is planar with the exception of a ramped finger engaging section 82 and a raised section 84
at the end of the locking latch 76. The sections 82, 84, and the planar section of the surface 80
form a pocket 86. The pocket 86 is sized to accept the section 36a of the first side wall 36 of
the housing 28 as described herein. An inner surface 90 of the locking latch 76 faces the
dividing wall 74.

[0038] In an embodiment, the side wall 54 and the depressible locking latch 76 are
completely separated from each other and the side wall 54 has a gap through which the ramped
finger engaging section 82 extends so that the ramped finger engaging section 82 can engage

with the first side wall 36 as described herein.

[0039] A surface 92 of the dividing wall 74 which faces the surface 90 of the locking latch
76 is planar, with the exception of ramped nubs 94 and a ramped protrusion 96 which extend
from the dividing wall 74 and into the connector position assurance device slot 68. As shown

in the example embodiment, the nubs 94 are spaced apart from each other. The nubs 94 are
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forward of a front end of the ramped finger engaging section 82. Each nub 94 has forward and
rearward surfaces 94a, 94b which angle toward each other and are joined by an intermediate
surface 94c which is parallel to the planar surface 92. The ramped protrusion 96 is rearward
of the nubs 94 and forward of the front end of the ramped finger engaging section 82. The
ramped protrusion 96 has a front surface 96a which is perpendicular to the planar surface 92 of
the dividing wall 74, a rear surface 96b which angles from the rear wall 60 toward the front
wall 58, and an intermediate surface 96¢ connecting the front and rear surfaces 96a, 96b. The
intermediate surface 96c¢ is planar and parallel to the surface 92. In an embodiment, the spaced

apart nubs 94 are replaced by a single elongated nub.

[0040]  As best shown in FIGS. 12 and 13, the portion of each top and bottom wall 50, 52
which forms a wall of the connector position assurance device slot 68 has a first wall portion
100 which extends longitudinally from the front wall 58, a second wall portion 102 which is
perpendicular to the first wall portion 100 and extends outwardly from the centerline 70, and a
third portion 104 which extends longitudinally from the outer end of the second wall portion
102 toward the rear wall 60. A space 106 is formed between the third portion 104 and the rear
wall 60. The space 106 may be formed by a window or a recess. The front end of the space
106 forms a blocking surface receiving surface 108 which is perpendicular to the planar surface
92. The rear surface of the second wall portion 102 forms a blocking surface receiving surface
110 which is perpendicular to the planar surface 92 and parallel to the blocking surface
receiving surface 108. An inner end of the blocking surface receiving surface 110 is inward of
the edges which forms the open rear end 72 of the connector position assurance device slot 68.
An elongated fin receiving window 112 extends longitudinally along the first wall portion 100

proximate to the second wall portion 102.

[0041] The top and bottom wall 50, 52 have channels 114 therein into which the ribs 48 on
the housing 28 of the header assembly 26 seat when the receptacle 22 is inserted into the
housing 28.

[0042]  The walls 50, 52, 56 have keyways 115 therein into which the ribs 49 on the housing
28 of the header assembly 26 seat when the receptacle 22 is inserted into the housing 28. The
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engagement of the ribs 49 within the keyways 115 ensures proper alignment of the receptacle
22 with the housing 28. The top and bottom walls 50, 52 may also have spring arms 116 which
extend outwardly therefrom. The spring arms 116 can be flexed toward the top and bottom
walls 50, 52 when the receptacle 22 is inserted into the housing 28 and the spring arms 116
engage with inner surfaces of the top and bottom walls 32, 34 of the housing 28 to further
connect the receptacle 22 and the housing 28 together.

[0043]  As best shown in FIGS. 14-16, the connector position assurance device 24 has a
front connecting portion 130, a rear base portion 132, and a pair of beams or arms 134, 136
which connect the front connecting portion 130 and the rear base portion 132 together. The
front connecting portion 130, the rear base portion 132, and the arms 134, 136 define a central
opening 138. A centerline 140 extends between front and rear ends 142, 144 of the connector
position assurance device 24. The arms 134, 136 extend longitudinally between the front
connecting portion 130 and the rear base portion 132. A locking latch or tongue 146 extends
longitudinally rearwardly from the front connecting portion 130 and into the central opening
138. A gripping flange 148 extends from the base portion 132. The connector position
assurance device 24 may be formed of an insulative material, such as plastic material, or a

conductive material, such as metal.

[0044]  The front connecting portion 130 extends between front ends of the arms 134, 136.
First surfaces (which form lower surfaces in use) of the base portion 132 and the arms 134, 136
are planar and are in the same plane, and the first surface of the front connecting portion 130
may be spaced from the first surfaces of base portion 132 and the arms 134, 136. Second
surfaces (which form upper surfaces in use) of the base portion 132 and the arms 134, 136 are
planar and are in the same plane, and the second surface of the front connecting portion 130

may be spaced from the second surfaces of the base portion 132 and the arms 134, 136.

[0045] The locking tongue 146 angles from the front connecting portion 130 to a free end
which has a forward surface 150 and a rearward surface 152 which are parallel to each other
and perpendicular to the centerline 140. In an embodiment, the locking tongue 146 is generally

T-shaped, and has a first portion 154 which extends longitudinally rearward from the front
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connecting portion 130, and a second wider portion 156 which is perpendicular to the first

portion 154 and which defines the surfaces 150, 152.

[0046]  The base portion 132 extends between rear ends of the arms 134, 136. Side surfaces
of the base portion 132 extend outwardly from the arms 134, 136 such that the base portion
132 provides an enlarged end of the connector position assurance device 24. A restricting
tongue 158 extends from a front surface of the base portion 132 and into the central opening
138. The gripping flange 148 extends from the base portion 132 and forms a pocket 160 with
the base portion 132.

[0047] Each arm 134, 136 has a planar inner side surface 162 which forms the central
opening 138. Each arm 134, 136 has an outer side surface which has a front portion 164 that
extends from the front end 142 and which is planar with the exception of an actuating portion
or fin 166 that extends outwardly therefrom, and a blocking protrusion 168 which extends from
the front portion 164 to the base portion 132. The blocking protrusion 168 on each arm 134,
136 is rearward of the fin 166.

[0048] Each fin 166 is spaced from the connecting portion and is rearward of the locking
tongue. The fin 166 on arm 136 is described with the understanding that the fin 166 on arm
134 is identically formed. The fin 166 has a planar first surface 170 (which forms a lower
surface in use) which is spaced from the first surface of the arm 134, and a planar second
surface 172 (which forms an upper surface in use) which is in the same plane as the second
surface of the arm 134 such that the fin 166 has a height which is less than the height of the
arm 134. The fin 166 has a first, forward surface 174 which is generally perpendicular to the
planar front portion 164, a second angled surface 176 which angles outwardly and rearwardly
from the first surface 174 to a third surface 178 which is parallel to the front portion 164, and
a fourth, rear, curved surface 180 which extends from the third surface to the side surface. The
third surface forms a tip of the fin 166. In an embodiment, the fin 166 generally resembles a

shark fin when viewed from above or below the connector position assurance device 24.

[0049]  Each blocking protrusion 168 is spaced rearwardly from the respective fin 166 and
forwardly of the base portion 132. The blocking protrusion 168 on arm 134 is described with
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the understanding that the blocking protrusion 168 on arm 136 is identically formed. The
blocking protrusion 168 has first and second blocking portions 182, 184 which extend

outwardly from the centerline 140 and are perpendicular to the planar front portion 164.

[0050]  The first blocking portion 182 is rearward of the fin 166 and has a first surface 186
(which forms a lower surface in use) which is planar with the first surface of the arm 134 and
a second surface 188 (which forms an upper surface in use) which is planar with the second
surface of the arm 134. As such, the first blocking portion 182 has the same height as the arm
134. The first blocking portion 182 has a front blocking surface 190 which is perpendicular to
the planar front portion 164, a second, outer surface 192 extending from an outer end of the
front blocking surface 190 and which is perpendicular to the front blocking surface 190 and
parallel to the planar front portion 164, and an angled rear surface 194 extending from a rear
end of the second surface 192 and which forms a ramp. The angled surface 194 extends

inwardly toward the centerline 140.

[0051] The second blocking portion 184 is rearward of the fin 166 and has a first surface
196 (which forms a lower surface in use) which is spaced from the first surface of the arm 134
and a second surface 198 (which forms an upper surface in use) which is planar with the second
surface of the arm 134. As such, the second blocking portion 184 has the height which is less
than the arm 134 and less than the first blocking portion 182. The second blocking portion 184
has a front blocking surface 200 which is perpendicular to the planar front portion 164, a
second, outer surface 202 extending from an outer end of the front blocking surface 200 and
which is perpendicular to the front blocking surface 200 and parallel to the planar front portion
164, and an angled rear surface 204 extending from a rear end of the second surface 202 and

which forms a ramp. The angled rear surface 204 extends inwardly toward the centerline 140.

[0052] The surfaces 190, 192, 194 of the first blocking portion 182 are inward of the
surfaces 200, 202, 204 of the second blocking portion 184. The front blocking surface 190 of
the first blocking portion 182 is forward of the front blocking surface 200 of the second

blocking portion 184. The second outer surface 202 of the second blocking portion 184 is
inward of the third surface 178 of the fin 166.

10



WO 2019/150262 PCT/IB2019/050721

[0053] The multiple blocking surfaces 190, 200 on each arm 134, 136 provides for increased

blocking surface area.

[0054] In use, the connector position assurance device 24 is first assembled with the
receptacle 22 as shown in FIG. 17. The connector position assurance device 24 is inserted into
the connector position assurance device slot 68 by first inserting the front end 142 through the
open rear end 72 of the connector position assurance device slot 68. The connector position
assurance device slot 68 has width which is slightly larger than the width of the connector
position assurance device 24 to ensure a tight fit. As the connector position assurance device
24 is inserted, the arms 134, 136 slide along the portions of the top and bottom walls 50, 52
which form side walls of the connector position assurance device slot 68 until the fins 166
contact the surfaces forming the open rear end 72 of the connector position assurance device
slot 68. The second angled surfaces 176 of the fins 166 contact the surfaces forming the open
rear end 72, which causes the arms 134, 136 to deflect and bow inwardly toward the centerline
140 and to provide sufficient clearance for the blocking protrusions 168 to enter through the
open rear end 72 of the connector position assurance device slot 68. Since the arms 134, 136
are supported on both ends by the front connecting portion 130 and the base portion 132, the
connector position assurance device 24 is strong and allows for repeated deflection of the arms
134, 136 without the connector position assurance device 24 breaking or being damaged. By
having the arms 134, 136 supported at both ends by the front connecting portion 130 and the
base portion 132, instead of being cantilevered as provided for in the prior art, the arms 134
136 are more stable and unlikely to buckle. The connector position assurance device 24 is
continued to be pushed into the connector position assurance device slot 68 causing the fins
166 to pass over the blocking surface receiving surfaces 110, and the fins 166 to align with the
fin receiving windows, the first blocking portions 182 to align with the blocking surface
receiving surfaces 110, and the second blocking portions 184 to align with the spaces 106. The
angled rear surfaces 204 may align with the rear edges of the spaces 106. Once the third
surfaces 178 of the fins 166 align with the fin receiving windows 112, the arms 134, 136 resume
their naturally straight condition and the front blocking surfaces 190 engage against the
blocking surface receiving surfaces 110, the second blocking portions 184 move into the spaces

106, and the front blocking surfaces 200 engage against the blocking surface receiving surfaces

11
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108. This places the connector position assurance device 24 and the receptacle 22 into an
initial, pre-locked position. The connector position assurance device 24 cannot be further
pushed into the connector position assurance device slot 68 since the blocking protrusions 168
prevent the forward longitudinal movement of the connector position assurance device 24
relative to the receptacle 22. As the connector position assurance device 24 is being pushed
into the connector position assurance device slot 68, the locking tongue 146 slides along the
surface 92 of the dividing wall 74 of the connector position assurance device slot 68. Prior to
seating of the blocking protrusions 168, the end of the locking tongue 146 engages the angled
rear surface 96b of the protrusion 96 and cause the locking tongue 146 to flex. The end of the
locking tongue 146 slides over the angled rear surface 96b and then seats between the
protrusion 96 and the nubs 94 such that the forward surface 150 is proximate to the rearward
surfaces 94b of the nubs 94 and the rearward surface 152 is proximate to the front surface 96a
of the protrusion 96. The connector position assurance device 24 cannot be pulled out of the
connector position assurance device slot 68 since the engagement of the locking tongue 146
with the front surface 96a of the protrusion 96 prevents the rearward longitudinal movement of
the connector position assurance device 24 relative to the receptacle 22.  The connector
position assurance device 24 is now securely held within the receptacle 22 and cannot be
readily withdrawn from the receptacle 22. The third surfaces 178 of the fins 166 extend
outwardly from the top and bottom walls 50, 52 and a portion of each second angled surface

176 extends outwardly from the top and bottom walls 50, 52.

[0055] The fins 166 are rearward of a forward end of the ramped finger engaging section

82 when the connector position assurance device 24 is assembled with the receptacle 22.

[0056] The receptacle 22 and the attached connector position assurance device 24 are now
ready to be inserted into the header assembly 26. The receptacle 22 is inserted by inserting the
front wall 58 through the open rear end 44 of the cavity 42. The ribs 48 on the housing 28 align
with the channels 114 on the receptacle 22 and the ribs 49 on the housing 28 align with the
keyways 115 on the receptacle 22 to provide a positive alignment feature. The spring arms

116, if provided, are pushed inward toward the top and bottom walls 50, 52 of the receptacle

12
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22 to allow the receptacle 22 to enter into the housing 28. As the pins 30 encounter and enter

into the pin receiving passageways 66.

[0057] When the ramped finger engaging section 82 on the depressible locking latch 76
contacts the surfaces forming the open rear end 44 of the cavity 42 at the side wall 36, the
locking latch 76 is depressed into the connector position assurance device slot 68 and the end
surface 78 engages with the restricting tongue 158 extending from the base portion 132. As
the receptacle 22 is further pushed into the housing, the second angled surfaces 176 on the fins
166 engage with the ends of the ribs 48 on the top and bottom walls 32, 34 and the fins 166 are
depressed inwardly which causes the legs 134, 136 to bow inwardly. The end surface 78
engages with the restricting tongue 158 prior to the fins 166 engaging with the ribs 48. The
legs 134, 136 bow inwardly far enough to disengage the front blocking surfaces 190 from the
blocking surface receiving surfaces 110 and to disengage the front blocking surfaces 200 from
the blocking surface receiving surfaces 108, however, the connector position assurance device
24 cannot move relative to the receptacle 22 as a result of the engagement of the locking latch

76 with the restricting tongue 158.

[0058]  As the receptacle 22 is even further pushed into the housing 28, the ramped finger
engaging section 82 of the locking latch 76 slides along the inner surface of the side wall 36
until the ramped finger engaging section 82 enters into the ramped finger receiving opening 46
on the housing 28. The section 36a of the side wall 36 of the housing 28 seats within the pocket
86. When the ramped finger engaging section 82 enters into the ramped finger receiving
opening 46, the locking latch 76 resumes its original straight position and the end surface 78
of the locking latch 76 disengages from the restricting tongue 158. The end surface 78 and a
portion of the locking latch 76 proximate to the end surface 78 remain outward of the open rear
end 44. The connector position assurance device 24 is thereafter pushed further into the
receptacle 22, and the locking tongue 146 flexes and passes over the nubs 94. When the locking
tongue 146 passes over the nubs 94, this provides the operator with a tactile feel that the
connector position assurance device 24 is fully seated and thereby providing an indication to
the operator that the receptacle 22 is fully seated within the header assembly 26 to form the

connector system 20 and to place the assembly into the final, locked position. Once the locking

13
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tongue 146 is forward of the nubs 94, the locking tongue 146 resumes its unflexed position and
engages the forward surface 94a of the nubs 94. The fins 166 move forwardly within the
elongated fin receiving windows 112 but the arms 134, 136 remain bowed. This holds the

connector position assurance device 24 within the receptacle 22.

[0059] Toremove receptacle 22 from the housing 28, the operator grasps the gripping flange
148 on the base portion 132 of the connector position assurance device 24 and pulls outwardly
relative to the receptacle 22. The fins 166 move rearwardly in the receptacle 22 until the fourth,
rear, curved surface 180 engage with the front ends of the fin receiving windows 112. The first
blocking portions 182 align with the blocking surface receiving surfaces 110 and the second
blocking portions 184 align with the spaces 106. Once aligned, the arms 134, 136 straighten
and the blocking protrusions 168 reengage with the blocking surface receiving surfaces 108,
110. As the operator pulls the connector position assurance device 24 outwardly relative to the
receptacle 22, the locking tongue 146 passes over the nubs 94 and reseats within the space
between the nubs 94 and the protrusion 96, thereby providing a tactile feel for the operator to
indicate that the connector position assurance device 24 has retracted to its pre-locked position.
To complete the removal of the receptacle 22 from the housing 28, the operator pushes on the
portion of the locking latch 76 proximate to the end surface 78 to depress the locking latch 76
and move the ramped finger engaging section 82 out of the ramped finger receiving opening
46. Thereafter, the receptacle 22, and the still attached connector position assurance device 24,

are withdrawn from the housing 28.

[0060] In some embodiments, the ribs 48 are shortened such that the fins 166 pass over the
ribs 48 and the arms 134, 136 are allowed to straighten once the receptacle 22 is fully seated
within the header assembly 26. This provides a tactile feel to the operator that the receptacle
22 is fully seated within the header assembly 26. In addition, this may reduce creep in the

connector position assurance device 24 if plastic is used.

[0061]  Since the connector position assurance device 24 is contained completely between
the locking latch 76 and the dividing wall 74, the assembly of the receptacle 22 and connector

position assurance device 24 provides for a low-profile assembly. In addition, since the
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blocking surfaces 190, 200 are on the arms 134, 136 and are not provided on a cantilevered
beam similar to the locking tongue 146 as is provided for in the prior art, the size of the blocking
surfaces 190, 200 are no longer limited by the size of the locking tongue 146, and a hole is no
longer required in the locking latch 76 of the receptacle 22. Moreover, the arms 134, 136 are
not located directly beneath the locking tongue 146 so the clearance required in the prior art
for the locking tongue is not needed with the present embodiment. The arms 134, 136 still
move underneath the locking tongue 146 when bowed, but the location of the deflected arms
134, 136 are such that extra space is not required under the locking tongue 146. Since the arms
134, 136 are supported on both ends by the front connecting portion 130 and the base portion
132, the connector position assurance device 24 is strong and allows for repeated deflection of
the arms 134, 136 without the connector position assurance device 24 breaking or being
damaged. By having the arms 134, 136 supported at both ends by the front connecting portion
130 and the base portion 132, instead of being cantilevered as provided for in the prior art, the

arms 134, 136 are more stable and unlikely to buckle.

[0062]  While the locking latch 76 is shown as having the ramped finger engaging section
82, the raised section 84 and the pocket 86, and the header 26 has the ramped finger receiving
opening 46 therein, the ramped finger engaging section 82 may be provided on the header 26
and the locking latch 76 has the ramped finger receiving opening 46 therein. In this
embodiment, when the locking latch 76 contacts the ramped finger engaging section 82 on the
header 26, the locking latch 76 is depressed into the connector position assurance device slot
68 and the end surface 78 engages with the restricting tongue 158 extending from the base
portion 132. As the receptacle 22 is even further pushed into the housing 28, the ramped finger
engaging section 82 of the header 26 slides along the locking latch 76 until the ramped finger
engaging section 82 enters into the ramped finger receiving opening 46 on the locking latch
76. When the ramped finger engaging section 82 enters into the ramped finger receiving
opening 46, the locking latch 76 resumes its original straight position and the end surface 78
of the locking latch 76 disengages from the restricting tongue 158. In this embodiment, to
complete the removal of the receptacle 22 from the housing 28, the operator pushes on the
portion of the locking latch 76 proximate to the end surface 78 to depress the locking latch 76

and move the ramped finger engaging section 82 out of the ramped finger receiving opening
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46. Thereafter, the receptacle 22, and the still attached connector position assurance device 24,

are withdrawn from the housing 28.

[0063] FIGS. 19-22 shows an alternate embodiment of the connector position assurance
device 24’ formed of an insulative material. The connector position assurance device 24’ is
identically formed to the connector position assurance device 24, with the exception that the
base portion 132’ is has a height which is greater than the base portion 132 such that the base
portion 132’ extends beyond the second surfaces of the arms 134, 136, and a pair of support
legs 250 extend from an end of the enlarged base portion 132°. Like elements are labeled with
like reference numerals for clarity. The connector position assurance device 24’ may be formed
of an insulative material, such as plastic material, or a conductive material, such as metal. The

support legs 250 extend parallel to the arms 134, 136 and are spaced apart from each other.

[0064] In use, the support legs 250 seat within respective ones of the pin receiving
passageways 66 which are directly proximate to the dividing wall 74 forming the connector
position assurance device slot 68. The support legs 250 only fill a portion of the pin receiving
passageways 66 such that the support legs 250 do not interfere with the insertion of pins 30
into the pin receiving passageways 66. This provides further rigidity to the assembly when
the receptacle 22 and connector position assurance device 24 are inserted into the housing 28

of the header assembly 26 to form the connector system 20.

[0065] The disclosure provided herein describes features in terms of preferred and
exemplary embodiments thereof. Numerous other embodiments, modifications and variations
within the scope and spirit of the appended claims will occur to persons of ordinary skill in the

art from a review of this disclosure.
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We claim:
1. A connector system, comprising:

a header assembly including a housing having walls defining a cavity, the housing
being formed of an insulative material, and a plurality of electrically conductive pins

extending into the cavity;

a receptacle including walls defining a plurality of pin receiving passageways, a
connector position assurance device receiving slot, blocking protrusion receiving surfaces
and fin receiving windows, the walls being formed of an insulative material, and wherein the
pin receiving passageways are configured to receive respective ones of the pins of the header

assembly; and

a connector position assurance device including a base portion, a connecting portion
and a pair of arms, each arm having a first end connected to the base portion and a second
end connected to the connecting portion such that an opening is defined by the base portion,
the connecting portion and the arms, a locking tongue extending from the connecting portion
and into the opening, each arm having a blocking protrusion extending therefrom which is
configured to engage with one of the blocking protrusion receiving surfaces, each arm having
a fin extending therefrom which is configured to engage with one of the fin receiving
windows and further configured to engage with predetermined ones of the walls of the header

assembly,

wherein the connector position assurance device cannot move longitudinally relative
to the receptacle when the blocking protrusions are engaged with the blocking protrusion

receiving surfaces,

wherein the connector position assurance device is assembled with the receptacle and
the receptacle is assembled with the housing, the fins engage with the predetermined ones of

the walls of the housing.
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2. The connector system of claim 1, wherein the receptacle further includes a
locking latch extending from one of the walls, and the locking latch is configured to be

depressed into the opening and engage with the base portion.

3. The connector system of claim 2, wherein the locking latch forms a wall of the

connector position assurance device receiving slot.

4. The connector system of claim 3, wherein the connector position assurance
device further includes a restricting tongue extending from the base portion which engages

with the locking latch when the locking latch is depressed into the opening.

5. The connector system of claim 3, wherein the connector position assurance
device further includes a pair of legs extending from the base portion, the legs seating within

predetermined ones of the pin receiving passageways.

6. The connector system of claim 2, wherein the housing further includes an

opening into which the locking latch is configured to engage.

7. The connector system of claim 1, wherein the connector position assurance
device further includes a pair of legs extending from the base portion, the legs seating within

predetermined ones of the pin receiving passageways.

8. The connector system of claim 1, wherein each blocking protrusion has first
and second blocking surfaces, each blocking surface engaging with one of the blocking

protrusion receiving surfaces.

9. The connector system of claim 1, wherein the blocking surfaces are parallel to
each other.
10. The connector system of claim 1, wherein the receptacle further includes a

projection extending into the connector position assurance device receiving slot, the locking

tongue being configured to engage with the projection.
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11. The connector system of claim 10, wherein the receptacle further includes at
least one nub extending into the connector position assurance device receiving slot, the at
least one nub being spaced from the projection, wherein the locking tongue is seated between
the projection and a first side of the at least one nub in a first position, and the locking tongue

is seated on a second opposite side of the at least one nub in a second position.

12. The connector system of claim 1, wherein the connector position assurance

device is formed of one of plastic and metal.
13. A connector system, comprising:

a header assembly including a housing having walls defining a cavity therein, the
housing being formed of an insulative material, and a plurality of electrically conductive pins

extending into the cavity;

a receptacle including walls defining a plurality of pin receiving passageways, a
connector position assurance device receiving slot, and a fin receiving window, the walls
being formed of an insulative material, wherein the pin receiving passageways are configured
to receive respective ones of the pins of the header assembly, and a depressible locking latch

extending from one of the walls, the receptacle configured to be seated within the cavity; and

a connector position assurance device configured to be seated within the connector
position assurance device receiving slot, the connector position assurance device including
walls defining an opening, a fin extending from one of the walls and which is configured to
engage with the fin receiving window, the depressible locking latch being configured to be

depressed into the opening of the connector position assurance device,

wherein the locking latch is flexed and depressed into the opening of the connector
position assurance device and engages with one of the walls of the connector position
assurance device in a first position, and wherein the locking latch is unflexed and engages
with the walls of the header assembly in a second position to lock the receptacle to the

housing,
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wherein when the connector position assurance device is assembled with the

receptacle and the receptacle is assembled with the housing, the fin engages with the housing.

14. The connector system of claim 13, wherein the receptacle further includes a
blocking protrusion receiving surface, and the connector position assurance device further
includes a blocking protrusion extending from one of the walls, the blocking protrusion being

configured to engage with the blocking protrusion receiving surface.

15. The connector system of claim 13, wherein the receptacle further includes
multiple blocking protrusion receiving surfaces, and the connector position assurance device
further includes multiple blocking protrusions extending from the walls, the blocking
protrusions being configured to engage with a respective blocking protrusion receiving

surface.

16. The connector system of claim 15, wherein two blocking protrusions are
provided on two of the walls and on the blocking protrusions on each wall are parallel to each

other.

17. The connector system of claim 13, wherein the connector position assurance
device further includes a restricting tongue extending from one of the walls which engages
with the locking latch when the locking latch is depressed into the opening of the connector

position assurance device.
18. The connector system of claim 13,

wherein the connector position assurance device further includes a locking tongue

extending from one of the walls; and

wherein the receptacle further includes a projection extending into the connector
position assurance device receiving slot, the locking tongue being configured to engage with

the projection.

19. The connector system of claim 18, wherein the receptacle further includes at

least one nub extending into the connector position assurance device receiving slot, the at

20



WO 2019/150262 PCT/IB2019/050721

least one nub being spaced from the projection, wherein the locking tongue is seated between
the projection and a first side of the at least one nub in a first position, and the locking tongue

is seated on a second opposite side of the at least one numb in a second position.

20. The connector system of claim 13, wherein the connector position assurance

device is formed of one of plastic and metal.
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