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REINFORCED POSITION ASSURANCE MEMBER

[0001] The present invention is directed to a position assurance device for
use with an electrical connector. In particular, the invention is directed to a
reinforced connector position assurance member which has a metal member

or skeleton to provide increased structural integrity.

[0002] In certain applications, electronic components require an electrical
connector assembly that joins first and second housings containing electrical
contacts. One housing includes male electrical contacts, while the other
housing includes female electrical contacts. The first housing is configured to
be received inside the second housing such that the male and female electrical
contacts are electrically connected. To be sure that the first and second
housings are properly connected with the electrical contacts, the first and
second housings are provided with a latch assembly more generally referred to
as a position assurance feature. In known applications, the latch assembly
includes a base plate, a suspended prong on the first housing and a ramp on
the second housing. The base plate is slidably retained beside the prong. When
the first housing is inserted about the second housing, the prong snaps over
the ramp and the base plate is then slid over the ramp and the prong into an
engagement position. In many applications, an audible click is typically used to
detect if the connector is fully mated; however, noise at the assembly plant can

make this ineffective.

[0003] Additionally, electrical connectors have been proposed that utilize a
latch or retention assembly to maintain connector halves in a fully mated
position, along with a connector position assurance (CPA) device or member.
When the connector halves are mated and the latch or retention assembly is
positioned to maintain contact between the connector halves, the connector
position assurance member is moved to a position that indicates the connector
halves are properly connected. Thus, the connector position assurance

member provides a means to assure that the connector halves are fully mated.
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[0004] While the foregoing latch and connector position assurance
members function effectively for the intended applications, the components can
be relatively bulky. The components are typically molded from plastic, and,
thus, must be sufficiently thick to perform their intended function without
cracking or breaking. Further, the latching mechanism is typically molded
integrally with the connector housing, thereby complicating the molding process
for the housing. Accordingly, it is desirable to provide a connector latching and
connector position assurance member whose functional components are not
molded integrally with the connector housing. It is further desirable to provide a
connector position assurance member and latching mechanism whose
functional components enable a lower profile and more compact construction
than those of the prior art, without sacrificing strength and functionality. This is
particularly important in small connectors, as the connector size limits the size
of the connector position assurance member and how the connector position

assurance member can interact with the housings.

[0005] This problem to be solved is to provide a position assurance member
which is compact and which provides sufficient strength and stability
characteristics to be effective for all connectors, including connectors which are

to be used in small or confined spaces.

[0006] The solution is provided by a position assurance device having a
base portion with a top surface, a bottom surface, a base front end and a base
back end. At least one resiliently deformable beam extends from the base
portion in a direction away from the base back end. A metal member is provided
in the at least one resiliently deformable beam. The metal member is configured

to add strength and stability to the position assurance device.

[0007] The connector position assurance may have a plastic shell which is
overmolded on the metal member to encase the metal member in the at least
one resiliently deformable beam. In alternative embodiments, a cavity may be
provided in the plastic shell which receives the metal member therein. In other

alternative embodiments, the metal member forms the at least one resiliently
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deformable beam, with a portion of the metal member retained in the base

portion.

[0008] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0009] FIG. 1 is a perspective view of an illustrative electrical connector

mated with a connector position assurance member.

[0010] FIG. 2 is a top perspective view of an illustrative connector position

assurance member of FIG. 1.

[0011] FIG. 3 is a bottom perspective view of the connector position

assurance member of FIG. 2.

[0012] FIG. 4 is a cross sectional view of the connector position assurance
member shown in FIG. 2, taken along the longitudinal axis of the connector

position assurance member.

[0013] FIG. 5 is a top perspective view of the connector position assurance
member of FIG. 2, with the plastic component shown as transparent to better

illustrate the metal insert.

[0014] FIG. 6A is a cross-sectional view taken through a beam of the
connector position assurance member showing the connector position

assurance member in an initial position.

[0015] FIG. 6B is a cross-sectional view taken through the connector
position assurance member showing the connector position assurance member

in the initial position.

[0016] FIG. 7A is a cross-sectional view taken through a beam of the
connector position assurance member showing the connector position

assurance member in a partially inserted position.

[0017] FIG. 7B is a cross-sectional view taken through the connector
position assurance member showing the connector position assurance member

in the partially inserted position.
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[0018] FIG. 8A is a cross-sectional view taken through a beam of the
connector position assurance member showing the connector position

assurance member in a fully inserted or final position.

[0019] FIG. 8B is a cross-sectional view taken through the connector
position assurance member showing the connector position assurance member

in the fully inserted or final position.

[0020] FIG. 9 is a top perspective view of a first alternate illustrative

connector position assurance member.

[0021] FIG. 10 is a bottom perspective view of the first alternate illustrative

connector position assurance member of FIG. 9.

[0022] FIG. 11 is a top perspective view of a second alternate illustrative

connector position assurance member.

[0023] FIG. 12 is a bottom perspective view of the second alternate

illustrative connector position assurance member of FIG. 11.

[0024] FIG. 1 shows a perspective view of an illustrative electrical connector
10 into which a connector position assurance member 100 may be inserted.
The connector 10 is shown forillustrative purposes, as the connector may have
various configurations and different features without departing from the scope
of the invention. Similarly, the connector position assurance member 100 may

have different configurations without departing from the scope of the invention.

[0025] The electrical connector 10 has a housing body 12 with a contact
receiving passages 14 for receiving a contact (not shown). The electrical
connector 10 has a forward mating end 16 and a rearward end 18. A first or top
surface 19 and an oppositely facing second or bottom surface 20 extend

between the mating end 16 and the rearward end 18.

[0026] A latch or latch arm 22 extends from the housing body 12 proximate
the top surface 19. The latch 22 is used to latch and secure the mating
connector (not shown) to the connector 10, as will be more fully described

below.
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[0027] As shown in FIGS. 6 through 8, positioned proximate the latch arm
22 is a connector position assurance (CPA) receiving recess 30. The connector
position assurance receiving recess 30 extends from the rearward end 18 to
the mating end 16. As shown in FIGS. 6A, 7A and 8A, a first latching recess 32
and a second latching recess 34 are provided on a bottom surface of the

connector position assurance receiving recess 30.

[0028] As shown in FIGS. 6B, 7B and 8B, lockout projections 40 extend from
the bottom surface into the connector position assurance receiving recess 30.
The lockout projections 40 are positioned proximate to, but spaced from, the

mating end 16 of the housing body 12 of the connector 10.

[0029] The connector position assurance device 100 is positioned proximate
to and is movable relative to the latch arm 22 of the connector 10. The
connector position assurance device 100 is maintained in the connector
position assurance receiving opening 30 and is movable between a first position
or partially inserted position, as shown in FIGS. 6A and 6B, and a second or

fully inserted position, as shown in FIGS. 8A and 8B.

[0030] The connector position assurance device 100 has a base portion
102, a transition portion 117 which extends from the base portion 102, and two
essentially parallel resiliently deformable beams 104, 105 which extend from
the transition portion 117. The base portion 102 has a top surface 106, a bottom
surface 108, a base front end 110 and a base back end 112. The back end 112
of the base portion 102 includes an engagement section to allow an operator
to manually engage or activate the connector position assurance device 100.
In the illustrative embodiment shown, operator engagement section extends
across essentially the entire width of the back end 112. However, other

configurations may be used without departing from the scope of the invention.

[0031] A latch engagement section 116 is provided between the front end
110 of the base portion 102 and the back end 112. The latch engagement
section 116 extends from the top surface 106 of the base portion 102. As will
be described further below, the latch engagement section 116 is configured to
interact with the latch 22.
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[0032] A transition portion 117 extends from the front end 110 of the base
portion 102 in a direction away from the back end 112. The transition portion
117 has recesses or cavities 118 provided on either side thereof. The beams

104, 105 extend from a front end 119 of the transition portion 117.

[0033] Each resiliently deformable beam 104, 105 has a top side 120, a
bottom side 122, a beam front end 124 and a beam back end 126. A sidewall
128 extends between the top side 120 and the bottom side 122. The back end
126 of each beam 104, 105 is positioned proximate to, but spaced from, the
base front end 110. The back ends 126 of the beams 104, 105 are positioned

in the cavities 118.

[0034] A connection portion 129 extends from the sidewall 128 of each
beam 104, 105. The connection portion 129 is positioned between the beam
front end 124 and the beam back end 126. The connection portion 129 extends
from and is integral with the sidewall 128 of the respective beams 104, 105 and

the front end 119 of the transition portion 117.

[0035] A lockout projection engagement member 130 extends from the
sidewall 128 of the beam 104 a direction toward the beam 105. A lockout
projection engagement member 130 also extends from the sidewall 128 of the
beam 105 in a direction toward the beam 104. Each lockout projection
engagement member 130 has a lockout projection engagement surface 132
and an angled surface 134 extending from the lockout projection engagement

surface 132.

[0036] Latching projections 140 are provided proximate the beam back end
126 of each beam 104, 105. The latching projections 140 extend from the
bottom sides 122 of the beams 104, 105 in a direction away from the top sides
120.

[0037] Referring to FIGS. 6 through 10, the progression or method of moving
the connector position assurance device 100 from the initial or first position to
the final or second position is shown. In FIGS. 6A and 6B, the connector

position assurance device 100 is maintained in the initial, open or first position.
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In this position, the latch 22 is in a normal or undeflected position. As best
shown in FIG. 6B, the connector position assurance device 100 is maintained
in the initial, open or first position by the cooperation of the latching projections
140 with the first latching recess 32. In addition, as best shown in FIG. 6B,
lockout projections 40 of the connector 10 engage the lockout projection
engagement members 130 to prevent the unwanted insertion of the connector

position assurance device 100 to a mated, second or inserted position.

[0038] As the connector 10 is mated with a mating connector, the latch 22
is resiliently activated or deflected away from the top surface 19 of the
connector 10. If the connector 10 cannot properly mate with the mating
connector, for example due to improper alignment of the contacts, the
continued insertion of the connector 10 into the mating connector may be
prevented. If this occurs, the latch 22 will remain in the deflected position. In
this position, the connector position assurance device 100 cannot be moved to
a second or inserted position, as the latch 22 will engage the front end 115 of
the latch engagement section 116 of the connector position assurance device
100 to prevent the movement of the connector position assurance device 100

to the mated, second or inserted position.

[0039] As insertion continues, the latch 22 is returned to its original or
unstressed position. As the insertion continues, a camming projection (not
shown) of the mating connector engages the angled surfaces 134 of the lockout
projection engagement members 130, causing the angled surfaces 134 and the
lockout projection engagement members 130 to be moved apart. This causes
the beams 104, 105 to resiliently deflect, as shown in FIG. 7B. With the beams
104, 105 resiliently deformed, the lockout projection engagement surface 132
of the lockout projection engagement members 130 is disengaged from the
lockout projections 40 of the connector 10, allowing the connector position
assurance device 100 to be be moved from the initial, open or first position
toward the final, second or inserted position. As the connector position

assurance device 100 is moved to the final position, the latching projections
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140 are moved from the first latching recess 32 toward the second latching

recess 34, as shown in FIG. 7A.

[0040] However, if the connector 10 and mating connector are not fully
mated, the camming projection of the mating connector will not engage the
angled surfaces 134 of the lockout projection engagement members 130,
thereby preventing the movement of the lockout projection engagement
members 130 and the resiliently deformable beams 104, 105. Consequently,
continued insertion of the connector position assurance device 100 will be
prevented by the cooperation of the lockout projection engagement surface 132
of the lockout projection engagement members 130 with the lockout projection
40.

[0041] With the resiliently deformable beams 104, 105 properly deflected,
the insertion of the connector position assurance device 100 can continue. As
insertion continues, as shown in FIGS. 8A and 8B, the connector position
assurance device 100 is moved to the final, second or inserted position. In this
position, the lockout projection engagement members 130 are moved beyond
the lockout projection 40 of the connector 10, allowing the lockout projection
engagement members 130 and the resiliently deformable beams 104, 105 to
return toward an unstressed position. In this position, the latching projections

140 are positioned in the second latching recess 34, as shown in FIG. 8A.

[0042] The connector position assurance device 100 is maintained in the
final, closed or second position by the cooperation of the lockout projection
engagement members 130 with the lockout projection 40 of the connector 10
and the cooperation of the latching projections 140 with the second latching
recess 34, preventing the unwanted or inadvertent unmating of the connector

10 from the mating connector.

[0043] In the embodiment shown in FIGS. 2 through 5, the connector
position assurance device 100 has a metal member 170 (as best shown in FIG.
5) provided in a plastic shell 172 to form a composite connector position
assurance device 100. In this embodiment, the plastic shell 172 is overmolded

over the metal member 170. Except of stake openings 174 provided periodically
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in the plastic shell 172, the metal member 170 is completely encased within the
overmolded shell 172. The stake openings 174 are a result of stakes or holders
being provided in the mold to position and maintain the metal member 170 in
position until the plastic shell 172 is molded thereabout. As the use of stakes
and stake openings are known to be used during in an overmolding process, a
further description will not be provided. The metal member 170 may be, but is

not limited to, stamped, formed or metal injection molded.

[0044] In the illustrative embodiment best shown in FIG. 5, the metal
member 170 has a base member 176 which extends from the base portion 102
into the transition portion 117. Resilient arms 178 extend from the base member

176 and are positioned in the resiliently deformable beams 104, 105.

[0045] The metal base member 176 cooperates with the plastic base portion
102 and the plastic transition portion 117 to provide increased stability and
strength to the plastic base portion 102 and the plastic transition portion 117.
The metal resilient arms 178 cooperate with the resiliently deformable plastic
beams 104, 105 to provide increased strength and flexibility to the resiliently

deformable plastic beams 104, 105.

[0046] The use of the metal member 170 adds strength, stability and
flexibility to any connector position assurance device. This is particularly
important as connectors and associated components, such as the connector
position assurance devices, are miniaturized or become smaller due to space

restrictions in the environments in which they are used.

[0047] The use of the metal member 170 allows the physical size of the
connector position assurance device 100 to be reduced compared to a
connector position assurance device which is made entirely from plastic.
Compared to a connector position assurance device made entirely from plastic,
the composite connector position assurance device can be smaller and thinner,

while providing for increased structural rigidity and integrity.

[0048] The use of the metal member 170 also provides more consistency to

the connector position assurance device 100. Many types of plastics are more
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inherently unstable than metal. As plastics are often glass filled, voids of
different sizes may be present in the plastic shells, causing weak points in the
shell, which are prone to failure. In contrast, the metal member can be more
uniformly controlled during the manufacture and assembly, thereby providing a
connector position assurance device which has more uniform properties and

which is less prone to failure.

[0049] In addition, in the embodiment shown in FIGS. 2 through 5, the plastic
shell 172 molded over the metal member 170 prevents the metal member 170
from contacting other metal components of the connector, thereby reducing or
preventing the connector position assurance device from causing an electrical
short in the connector. In addition, the molded shell 172 allows for a more

ergonomic handling of the connector position assurance device 100.

[0050] In the embodiment shown in FIGS. 9 and 10, the connector position
assurance device 200 has a stamped metal member 270 provided in a plastic
shell 272 to form a composite connector position assurance device 200. In this
embodiment, the plastic shell 272 is molded with a cavity 273 which is
dimensioned to receive the metal member 270. The cavity 273 may be
dimensioned to receive and maintain the metal member 270 using an
interference fit. Alternatively, the metal member 270 may be maintained in the

cavity 273 by adhesive or other known methods.

[0051] In the illustrative embodiment best shown in FIG. 10, the metal
member 270 has a base member 276 which extends from the base portion 202
into the transition portion 217. Resilient arms 278 extend from the base member

276 and are positioned in the resiliently deformable beams 204, 205.

[0052] The metal base member 276 cooperates with the plastic base portion
202 and the plastic transition portion 217 to provide increased stability and
strength to the plastic base portion 202 and the plastic transition portion 217.
The metal resilient arms 278 cooperate with the resiliently deformable plastic
beams 204, 205 to provide increased strength and flexibility to the resiliently

deformable plastic beams 204, 205.
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[0053] The use of the metal member 270 adds strength, stability and
flexibility to any connector position assurance device. This is particularly
important as connectors and associated components, such as the connector
position assurance devices, are miniaturized or become smaller due to space

restrictions in the environments in which they are used.

[0054] The use of the metal member 270 allows the physical size of the
connector position assurance device 200 to be reduced compared to a
connector position assurance device which is made entirely from plastic.
Compared to a connector position assurance device made entirely from plastic,
the composite connector position assurance device can be smaller and thinner,

while providing for increased structural rigidity and integrity.

[0055] The use of the metal member 270 also provides more consistency to
the connector position assurance device 200. Many types of plastics are more
inherently unstable than metal. As plastics are often glass filled, voids of
different sizes may be present in the plastic shells, causing weak points in the
shell, which are prone to failure. In contrast, the metal member can be more
uniformly controlled during the manufacture and assembly, thereby providing a
connector position assurance device which has more uniform properties and

which is less prone to failure.

[0056] In the embodiment shown in FIGS. 11 and 12, the connector position
assurance device 300 has a stamped metal member 370 provided in and
extending from a plastic shell 372 to form a composite connector position
assurance device 300. In this embodiment, the plastic shell 372 is molded with
a cavity 373 which is dimensioned to receive a base member 376 of the metal
member 370. The cavity 373 may be dimensioned to receive and maintain the
base member 376 of the metal member 370 using an interference fit.
Alternatively, the metal member 370 may be maintained in the cavity 373 by
adhesive or other known methods. A projection 380 of the base portion 302
may also be positioned in a recess 380 of the base member 376, as shown in

FIG. 12, to position and secure the metal member 370 in the base portion 302.
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[0057] In the illustrative embodiment best shown in FIG. 12, the metal
member 370 has a base member 376 which extends from the base portion 302
into the transition portion 317. Resilient arms 378, 379 extend from the base
member 376 and replace the resiliently deformable plastic beams 104, 105 of
FIGS. 2 through 5.

[0058] The metal base member 376 cooperates with the plastic base portion
302 and the plastic transition portion 317 to provide increased stability and
strength to the plastic base portion 302 and the plastic transition portion 317.

The metal resilient arms 378, 379 provide increased strength and flexibility.

[0059] Each resilient arm 378, 379 has a top side 320, a bottom side 322, a
beam front end 324 and a beam back end 326. A sidewall 328 extends between
the top side 320 and the bottom side 322. The back end 326 of each resilient
arm 378, 379 is positioned proximate to, but spaced from, the base front end
310. The back ends 326 of the resilient arms 378, 379 are positioned in the

cavities 318.

[0060] A connection portion 329 extends from the sidewall 328 of each
resilient arm 378, 379. The connection portion 329 is positioned between the
beam front end 324 and the beam back end 326. The connection portion 329
extends from and is integral with the sidewall 328 of the respective resilient
arms 378, 379.

[0061] A lockout projection engagement member 330 extends from the
sidewall 328 of the arm 378 a direction toward the arm 379. A lockout projection
engagement member 330 also extends from the sidewall 328 of the arm 379 in
a direction toward the arm 378. Each lockout projection engagement member
330 has a lockout projection engagement surface 332 and an angled surface

334 extending from the lockout projection engagement surface 332.

[0062] Latching projections 340 are provide proximate the beam back end
326 of each resilient arm 378, 379. The latching projections 340 extend from
the bottom sides 322 of the resilient arms 378, 379 in a direction away from the
top sides 320.
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[0063] The operation of the resilient arm 378, 379 is similar to that described

for the beams 104, 105 previously described and will not be repeated.

[0064] The use of the metal member 370 adds strength, stability and
flexibility to any connector position assurance device. This is particularly
important as connectors and associated components, such as the connector
position assurance devices, are miniaturized or become smaller due to space

restrictions in the environments in which they are used.

[0065] The use of the metal member 370 allows the physical size of the
connector position assurance device 300 to be reduced compared to a
connector position assurance device which is made entirely from plastic.
Compared to a connector position assurance device made entirely from plastic,
the composite connector position assurance device can be smaller and thinner,

while providing for increased structural rigidity and integrity.

[0066] The use of the metal member 370 also provides more consistency to
the connector position assurance device 300. Many types of plastics are more
inherently unstable than metal. As plastics are often glass filled, voids of
different sizes may be present in the plastic shells, causing weak points in the
shell, which are prone to failure. In contrast, the metal member can be more
uniformly controlled during the manufacture and assembly, thereby providing a
connector position assurance device which has more uniform properties and

which is less prone to failure.

[0067] While the invention has been described with reference to a preferred
embodiment, it will be understood by those skilled in the art that various
changes may be made and equivalents may be substituted for elements thereof
without departing from the spirit and scope of the invention as defined in the

accompanying claims.

[0068] While the connector position assurance devices shown and
described herein have two resiliently deformable beams and the metal member

has two resilient arms, other configurations may be used. For example, the
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connector position assurance may have one or more resiliently deformable

beams and the metal member may have one or more resilient arms.

[0069] In addition, the use of the metal member is not limited to use with a
connector position assurance member. The metal member can also be used
with other types of position assurance members, such as, but not limited to,
terminal position assurance members. In all such position assurance members,
the use of the metal member adds strength, stability and flexibility to any

position assurance device, as discussed above.
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CLAIMS

1. A position assurance device (100) comprising:

a base portion (102) having a top surface (106), a bottom surface
(108), a base front end (110) and a base back end (112);

at least one resiliently deformable beam (104, 105) extending
from the base portion (102) in a direction away from the base back
end (112);

a metal member (170) provided in the resiliently deformable
beams (104, 105);

wherein the metal member (170) is configured to add strength

and stability to the position assurance device (100).

2. The position assurance device (100) as recited in claim 1, wherein the at
least one resiliently deformable beam (104, 105) has a plastic shell (172)
which is overmolded on the metal member (170) to encase the metal

member (170) in the at least one resiliently deformable beam (104, 105).

3. The position assurance device (100) as recited in claim 1, wherein the at
least one resiliently deformable beam (104, 105) has a cavity (273) which

receives the metal member (170) therein.

4. The position assurance device (100) as recited in claim 1, wherein the metal
member (170) forms the at least one resiliently deformable beam (104, 105),

a portion of the metal member (170) is retained in the base portion (102).

5. The position assurance device (100) as recited in claim 1, wherein the
position assurance device (100) is a connector position assurance device

(100) comprising:

a transition portion (117) extending from the base portion
(102) in a direction away from the back end (112);

the at least one resiliently deformable beam (104, 105)
extending from the transition portion (117), the at least one

resiliently deformable beam (104, 105) having a top side
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(120), a bottom side (122), a beam front end (124), a beam
back end (126) and a sidewall (128) extending between the
top side (12) and the bottom side (122), the back end (112) of
the at least one resiliently deformable beam (104, 105) is
spaced from the base front end (110);

a connection portion (129) extending between the
sidewall (128) of the at least one resiliently deformable beam
(104, 105) and the transition portion (117);

the metal member (170) having a base member (176) and at

least one resilient arm (178).

6. The connector position assurance device (100) as recited in claim 5,
wherein the base portion (102), the transition portion (117) and the at least
one resiliently deformable beam (104, 105) are overmolded over the metal
member (170).

7. The connector position assurance device (100) as recited in claim 5,
wherein the metal member (170) is completely encased within an
overmolded shell (172).

8. The connector position assurance device (100) as recited in claim 5,
wherein the base portion (102), the transition portion (107) and the at least
one resiliently deformable beam (104, 105) have a cavity (273) which

receives the metal member (170) therein.

9. The connector position assurance device (100) as recited in claim 5,
wherein the base member (176) of the metal member (170) extends from
the base portion (102) into the transition portion (117), the at least one
resilient arm (178) of the metal member (170) are positioned in the at least

one resiliently deformable beam (104, 105).

10.The connector position assurance device (100) as recited in claim 5,

wherein the base portion (102) has an engagement section (116) to allow
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an operator to manually engage or activate the connector position

assurance device (100).

11.The connector position assurance device (100) as recited in claim 5,
wherein a latch engagement section (116) extends from the top surface
(106) of the base portion (102) between the base front end (110) and the
base back end (112).

12.The connector position assurance device (100) as recited in claim 5,
wherein the at least one resiliently deformable beam (104, 105) is two
resiliently deformable beams lockout projections (40) and the at least one
resilient arm (178) is two resilient arms, engagement members (130) extend
from the sidewalls (128) of the resiliently deformable beams (104, 105), the
lockout projection engagement members (130) have lockout projection
engagement surfaces (132) and angled surfaces (134) extending from the

lockout projection engagement surfaces (132).

13. The connector position assurance device (100) as recited in claim 12,
wherein latching projections (140) are provided proximate the beam back
ends (126) of the resiliently deformable beams (104, 105), the latching
projections (140) extend from the bottom sides (122) of the resiliently
deformable beams (104, 105) in a direction away from the top sides (120)

of the resiliently deformable beams (104, 105).
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