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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention generally relates to a ter-
minal position assurance (TPA) member used in a con-
nector.

BRIEF SUMMARY OF THE INVENTION

[0002] The presentinvention generally relates to a ter-
minal position assurance (TPA) member used in a con-
nector. A TPA member can be used in a connector to
make sure that a terminal is positioned properly. The con-
nector can be an electrical connector or other type of
connector, for example. The connector can have one or
more terminals for electrical connections or for other
types of connections, for example.

[0003] Accordingto the principles of the presentinven-
tion, a first TPA member has at least one flexible feature.
[0004] Accordingto the principles of the presentinven-
tion, a second TPA member has at least one locat-
ing/guide feature and at least one flexible feature. The
locating/guide feature can also be referred to as a guide
feature or a guide. The flexible feature can also be re-
ferred to as a protrusion.

[0005] Accordingto the principles of the presentinven-
tion, a second TPA member has at least one locat-
ing/guide feature to provide proper guidance and to avoid
any imbalance created during engagement and disen-
gagement with a connector or a connector housing.
[0006] A TPA member, according to the principles of
the present invention, provides a number of desirable
characteristics, including at least, for example: it helps
to achieve a full potential force of the system and desir-
able audible "click" sound when TPA member is inserted
into connector housing; it helps to avoid a TPA member
being moved to a final lock position (or "set" position)
during shipping and/or handling; it requires no secondary
operation of a user; and it helps prevent failure.

[0007] Itisadesirable traitto achieve full potential force
of the system and an audible "click" sound. For example,
when the TPA member is inserted into a connector hous-
ing, it is a desirable trait to achieve a full potential force
of the system and to have an audible "click" sound for
convenient assurance that the components are com-
pletely mated. In the automotive connector field and other
fields, for example, an extra loud sound is favorable. It
is desirable to have the loudest "click" sound possible.
The "click" sound can be achieved by an interaction of
latching features, for example.

[0008] Because of the use of location/guide features
of the present invention, the TPA member’s first pair of
flexible features is more likely to engage substantially
simultaneously, and then subsequently the TPA mem-
ber’s second pair of flexible features is more likely to en-
gage substantially simultaneously, thereby achieving full
potential force of the system and producing an audible
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"click" sound. Because of the location/guide features,
there is additional force when a TPA member and a con-
nector housing are mated together, and that additional
force helps to make the "click" sound louder than it would
have beenifthe location/guide features were not present.
[0009] It is a desirable trait to avoid a TPA member
being moved to a final lock position (or "set" position)
during shipping and/or handling. The location/guide fea-
tures and flexible features of TPA members, according
to the principles disclosed herein, help to make the TPA
member more resistant to entering a final lock position
(or "set" position) during shipping and/or handling. The
location/guide features and flexible features of TPA
members, according to the principles disclosed herein,
help to prevent a movement of TPA members from a pre-
set position to a final lock position during shipping and/or
handling.

[0010] Itis a desirable trait for a TPA member to avoid
a need for a secondary operation of a user. The loca-
tion/guide features and flexible features of TPA mem-
bers, according to the principles disclosed herein, help
to avoid a need for a secondary operation of a user. The
desired movement can be accomplished by a single op-
eration of a user.

[0011] Itis a desirable trait for a TPA member to help
prevent failure. The location/guide features and flexible
features of TPA members, according to the principles
disclosed herein, help to avoid failure.

[0012] When a TPA member and a connector housing
are engaged together in a final lock position, the engage-
ment thereof is assured because there is an audible
"click" sound.

[0013] Additional features, advantages, and embodi-
ments of the invention are set forth or are apparent from
consideration of the following detailed description, draw-
ings and claims. Moreover, it is to be understood that
both the foregoing summary of the invention and the fol-
lowing detailed description are exemplary and are intend-
ed to provide further explanation without limiting the
scope of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
FIG. 1 is a perspective view of a first TPA member
that has flexible features, in accordance with the prin-

ciples of the present invention.

FIG. 2 is a graph showing the forces used to insert
the first TPA member of FIG. 1 into a connector.

FIG. 3isaperspective view of a second TPA member
that has location/guide features and flexible fea-
tures, inaccordance with the principles of the present
invention.

FIG. 4is an exploded perspective view of the second
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TPA member of FIG. 3 and a connector, in accord-
ance with the principles of the present invention.

FIG.5isan elevational view of the second TPA mem-
ber of FIG. 4 partially inserted into the connector of
FIG. 4, in a preset position, in accordance with the
principles of the present invention.

FIG. 6 is a cross-sectional view, taken along line 6-6
in FIG. 5.

FIG. 7 is an enlarged view of the portion denoted in
FIG. 6.

FIG. 8 isan elevational view of the second TPA mem-
ber of FIG. 4 fully inserted into the connector of FIG.
4,in afinal lock position, in accordance with the prin-
ciples of the present invention.

FIG. 9is a cross-sectional view, taken along line 9-9
in FIG. 8.

FIG. 10 is an enlarged view of the portion denoted
in FIG. 9.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] Thereis a need to provide a TPA member with
a configuration that helps to prevent inadvertent move-
ment from a preset position to a final lock position.
[0016] For example, a TPA member can be partially
inserted into a connector before shipping, and that posi-
tion can correspond to a preset position. Then the con-
nector, having the TPA in the preset position, can be
shipped to a customer. At that time, the customer can
put the connector to use, and then can lastly move the
TPA member from the preset position to the final lock
position. The customer typically does not want to receive
a connector with a TPA member already in the final lock
position, because this could mean that the customer
needs to take one or more additional steps which would
be inconvenient and not desirable. For example, the cus-
tomer will need to move the TPA member from the final
lock positionto the preset position, then put the connector
to use, and then move the TPA member from the preset
position to the final lock position. Additional steps, or sec-
ondary operations, are not desired.

[0017] Thus, in view of the above, there is a need to
provide a TPA member with a configuration that helps to
prevent inadvertent movement from a preset position to
a final lock position, during shipping and/or handling, for
example.

[0018] FIG. 1is a perspective view of a first TPA mem-
ber that has flexible features, in accordance with the prin-
ciples of the present invention.

[0019] FIG. 1 illustrates a first TPA member, generally
referred to by reference numeral 100. The first TPA mem-
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ber 100 has a body that has a first side which includes
flexible feature 102 and flexible feature 104. The body of
the first TPA member 100 has a second side which in-
cludes flexible feature 106 and flexible feature 108. The
body of the first TPA member 100 forms at least one
terminal aperture 110.

[0020] When the first TPA member 100 is inserted into
a connector, it is desirable for the first side to be even,
balanced, or in alignment with the second side, so that
flexible feature 102 will be engaged with a first tab of the
connector at substantially the same time as the flexible
feature 106 is engaged with a second tab of the connect-
er.

[0021] When flexible feature 102 engages with a first
tab of the connector at substantially the same time as
the flexible feature 106 engages with a second tab of the
connector, this corresponds to a single peak force. If the
first TPA member 100 is inserted into a connector in a
lopsided manner, such that flexible feature 102 engages
a first tab of the connector before flexible feature 106
engages a second tab of the connector, wherein the first
side of the TPA member 100 is inserted into the connector
before the second side of the TPA member 100, this can
correspond to two or more peak forces, which is not de-
sirable.

[0022] FIG. 2 is a graph showing the forces used to
insert the first TPA member of FIG. 1 into a connector.
[0023] FIG. 2 shows the forces used to insert the first
TPA member 100 into a connector, or to extract the first
TPA member 100 from a connector. The first TPA mem-
ber 100 does not have locating/guide features 220, 222.
Because the first TPA member 100 does not have locat-
ing/guide features 220, 222, the flexible feature 102 might
be engaged before the flexible feature 106 is engaged.
That is, the first TPA member 100 might be inserted into
a connector in a lopsided manner, such that one side is
inserted before another side.

[0024] Because the first TPA member 100 does not
have the locating/guide features 220, 222 of the present
invention, the first TPA member 100 can be lopsided dur-
ing insertion and this can lead to an imbalance of force,
and the corresponding force curve can have two or more
peaks of force. It is desirable to just have one peak of
force when a TPA member is inserted into a connector.
[0025] In FIG. 2, each different colored curve repre-
sents forces from a different sample, when a TPA mem-
ber that does not have the locating/guide features 220,
222 of the present invention is inserted into a connector.
It is easy and common to insert a TPA member in a lop-
sided manner or uneven manner, when that TPA member
does not have the locating/guide features 220, 222 of the
present invention.

[0026] In FIG. 2, most or all of the different colored
curves have two or more peak forces, because it is easy
and common to insert a TPA member in a lopsided man-
ner or uneven manner, when that TPA member does not
have the locating/guide features 220, 222 of the present
invention.
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[0027] To achieve the maximum force and/or a single
peak force during insertion, a TPA member can be con-
figured to have the locating/guide features 220, 222 of
the present invention. To achieve the maximum force
and/or a single peak force when a TPA member is ex-
tracxted from a connector, a TPA member can be con-
figured to have the locating/guide features 220, 222 of
the present invention. The locating/guide features 220,
222, in a middle area of a TPA member 200 as shown in
FIG. 3, help to enable the flexible features 102 and 106
to engage a tab substantially simultaneously. The locat-
ing/guide features 220, 222 help to enable the flexible
features 104 and 108 engage substantially simultane-
ously.

[0028] The locating/guide features 220, 222 help to
have flexible features 102 and 106 engage a connector
substantially simultaneously.

[0029] FIG. 3 is a perspective view of a second TPA
member that has location/guide features and flexible fea-
tures, in accordance with the principles of the present
invention.

[0030] FIG. 3 depicts a second TPA member 200 that
has a body 201. The body has flexible features 102, 104,
106, and 108 formed thereon. The flexible features 102,
104, 106, and 108 can also be referred to as protrusions
102, 104, 106, and 108 extending outward from sides of
the body of the second TPA member 200. FIG. 3 shows
that the body of the second TPA member 200 has a top
224. The body also has a location/guide feature 220 ex-
tending outward from the body in a first direction, and a
location/guide feature 222 extending outward from the
body in a second direction opposite to the first direction.
The body forms at least one terminal aperture 110. A
plurality of terminal apertures 110 are shown in FIG. 3.
The flexible features 102, 104, 106, and 108 are more
flexible than the location/guide features 220 and 222.
[0031] FIG. 3 shows that the location/guide features
220, 222 are at or near a middle area of the top 224, but
the location/guide features 220, 222 could be located at
one or more different areas of the second TPA member
200, in accordance with the principles of the present in-
vention. One of the purposes of the location/guide fea-
tures 220, 222 is to help the second TPA member 200
be even and balanced during insertion and extraction,
and is not lopsided during insertion or extraction.
[0032] FIG. 4 is an exploded perspective view of the
second TPA member of FIG. 3 and a connector, in ac-
cordance with the principles of the present invention.
[0033] FIG. 4 indicates the top 224 and bottom 226 of
the second TPA member 200. FIG. 4 shows a connector
300 which has an aperture 302. The aperture 302 re-
ceives the bottom 226 of the second TPA member 200.
The connector 300 has ribs 304 and 306.

[0034] Thelocation/guide feature 220 extendsfromthe
top 224 of the body of the second TPA member 200 in a
first direction outward away from the body as shown in
FIG. 4, and the location/guide feature 222 extends from
the top 224 of the body of the second TPA member 200
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in a second direction opposite to the first direction, out-
ward away from the body as shown in FIG. 4.

[0035] The location/guide feature 220 also extends
downward in a direction toward the bottom 226 of the
body of the second TPA member 200, as shown in FIG.
4. Thelocation/guide feature 222 also extends downward
in a direction toward the bottom 226 of the body of the
second TPA member 200, as shown in FIG. 4.

[0036] As shown in FIG. 4, the connector 300 has an
aperture 320 for receiving the locating/guide feature 220
of the second TPA member 200. The connector 300 also
has an aperture 322 for receiving the locating/guide fea-
ture 222 of the second TPA member 200.

[0037] FIG. 5is an elevational view of the second TPA
member of FIG. 4 partially inserted into the connector of
FIG. 4, in a preset position, in accordance with the prin-
ciples of the present invention.

[0038] FIG. 5 depicts the preset position, wherein the
second TPA member 200 is partially inserted into the
aperture 302 of the connector. In the preset position, the
flexible features 104 and 108 are visible in FIG. 5, but
the flexible features 102 and 106 are not visible in FIG. 5.
[0039] FIG. 6 is a cross-sectional view, taken along
line 6-6 in FIG. 5.

[0040] FIG. 6 depicts the preset position, wherein the
second TPA member 200 is partially inserted into the
aperture 302 of the connector. FIG. 6 shows that con-
nector 300 forms a receiving area 330 and a tab 332 on
an interior of aperture 302, atone side. FIG. 6 also shows
that connector 300 forms a receiving area 340 and a tab
342 on an interior of aperture 302, at an opposite side.

[0041] When the bottom 226 of the second TPA mem-
ber 200 is first inserted into the aperture 302, the flexible
feature 102 of the second TPA member 200 will engage
with the tab 332 ofthe connector 300, and then the flexible
feature 102 will be held in the receiving area 330 by the
tab 332, so that the second TPA member 200 is held in
the preset position.

[0042] When the bottom 226 of the second TPA mem-
ber 200 is inserted into the aperture 302, the flexible fea-
ture 106 of the second TPA member 200 will engage with
the tab 342 of the connector 300, and then the flexible
feature 106 will be held in the receiving area 340 by the
tab 342, so that the second TPA member 200 is held in
the preset position.

[0043] In the preset position, as shown in FIG. 6, the
flexible feature 104 is not in the receiving area 330, and
the flexible feature 108 is not in the receiving area 340.
[0044] FIG.7isanenlarged view of the portion denoted
in FIG. 6. The scale of FIG. 7 is 30:1.

[0045] FIG. 8is an elevational view of the second TPA
member of FIG. 4 fully inserted into the connector of FIG.
4, in afinallock position, in accordance with the principles
of the present invention.

[0046] FIG. 8 depicts the final lock position, wherein
the second TPA member 200 is fully inserted into the
aperture 302 of the connector. In the final lock position,
the tabs 332 and 342 are visible in FIG. 8, but the flexible
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features 104 and 108 are not visible in FIG. 8.

[0047] FIG. 9 is a cross-sectional view, taken along
line 9-9in FIG. 8.

[0048] FIG. 9 depicts the final lock position, wherein
the second TPA member 200 is fully inserted into the
aperture 302 of the connector. FIG. 9 shows that con-
nector 300 forms a receiving area 330 and a tab 332 on
aninterior of aperture 302, at one side. FIG. 9 also shows
that connector 300 forms a receiving area 340 and a tab
342 on an interior of aperture 302, at an opposite side.
[0049] When the second TPA member 200 is moved
from the preset position to the final lock position, the flex-
ible feature 104 of the second TPA member 200 will en-
gage with the tab 332 of the connector 300, and then the
flexible feature 104 will be held in the receiving area 330
by the tab 332.

[0050] When the second TPA member 200 is moved
from the preset position to the final lock position, the flex-
ible feature 108 of the second TPA member 200 will en-
gage with the tab 342 of the connector 300, and then the
flexible feature 108 will be held in the receiving area 340
by the tab 342.

[0051] Inthefinal lock position, as shown in FIG. 9, the
flexible features 102 and 104 are both in the receiving
area 330, and the flexible features 106 and 108 are both
in the receiving area 340.

[0052] FIG. 10 is an enlarged view of the portion de-
noted in FIG. 9. The scale of FIG. 10 is 30:1.

[0053] Although the foregoing description is directed
to the preferred embodiments of the invention, it is noted
that other variations and modifications will be apparent
to those skilled in the art, and may be made without de-
parting fromthe spirit or scope of the invention. Moreover,
features described in connection with one embodiment
of the invention may be used in conjunction with other
embodiments, even if not explicitly stated above.

List of reference numerals

[0054]

100  Terminal position assurance member

102  Flexible feature (protrusion)

104  Flexible feature (protrusion)

106  Flexible feature (protrusion)

108  Flexible feature (protrusion)

110  Terminal aperture, formed by the body of the ter-
minal position assurance member

200 Terminal position assurance member with locat-
ing/guide features

201  Body of the terminal position assurance member

220  Locating/guide feature (guide)

222  Locating/guide feature (guide)

224  Top of body of terminal position assurance mem-
ber

226  Bottom of body of terminal position assurance
member

300 Connector
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302  Aperture for receiving bottom of body of terminal
position assurance member

304 Rib

306 Rib

320  Aperture for receiving locating/guide feature 220

322 Aperture for receiving locating/guide feature 222

330 Receiving area for receiving flexible features 102
and 104

332 Tab

340 Receiving area for receiving flexible features 106
and 108

342  Tab

Claims

1. Aterminal position assurance member, comprising:

a body;

at least a first guide on the body and extending
in a first direction away from the body;

at least a first protrusion on a first side surface
of the body;

at least a second protrusion on a second side
surface of the body; and

at least one terminal aperture formed by the
body.

2. The terminal position assurance member of claim 1,
further comprising:

at least a second guide on the body and extend-
ing in a second direction away from the body,
the second direction being opposite to the first
direction.

3. The terminal position assurance member of claim 1
or 2, further comprising:

a third protrusion on the first side surface of the
body.

4. The terminal position assurance member of any one
of the preceding claims, further comprising:

a fourth protrusion on the second side surface
of the body.

5. The terminal position assurance member of any one
of the preceding claims, wherein the protrusions are
flexible features.

6. The terminal position assurance member of any one
of the preceding claims, wherein the first guide is
less flexible than the first and second protrusions.

7. The terminal position assurance member of any one
of the preceding claims, further comprising:
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a third protrusion on the first side surface of the
body;

a fourth protrusion on the second side surface
of the body; and

at least a second guide on the body and extend-
ing in a second direction away from the body,
the second direction being opposite to the first
direction,

wherein the first guide has a first shape and the
second guide has a second shape different from
the first shape.

The terminal position assurance member of any one
of the preceding claims, wherein at least the first pro-
trusion is more flexible than the first guide.

The terminal position assurance member of claim 7
or 8, wherein at least the second protrusion is more
flexible than the second guide.

A method of operating a terminal position assurance
member, comprising:

inserting part of a body of a terminal position
assurance member into a first aperture formed
by a connector; and

causing a first guide, formed on the body of the
terminal position assurance member, to be at
least partly received by a second aperture
formed by the connector.

The method of claim 10, further comprising:

engaging a first protrusion on a first side of the
body of the terminal position assurance member
with a first tab formed in the first aperture of the
connector; and then

receiving the first protrusion in a first receiving
area formed adjacent to the first tab.

The method of claim 11, further comprising:

engaging a second protrusion on a second side
of the body of the terminal position assurance
member with a second tab formed in the first
aperture of the connector; and then

receiving the second protrusion in a second re-
ceiving area formed adjacent to the second tab,
wherein the first side is opposite to the second
side.

The method of claim 12, wherein the first protrusion
engages with the first tab at substantially the same
time as the second protrusion engages with the sec-
ond tab.

The method of claim 13, wherein the first protrusion
engages with the first tab at substantially the same

10

15

20

25

30

35

40

45

50

55

15.

16.

17.

18.

19.

20.

time as the second protrusion engages with the sec-
ond tab because the first guide, being at least partly
in the second aperture, guides an alignment of the
terminal position assurance member so that the first
side is aligned with the second side.

The method of any one of claims 12 to 14, wherein
when the first protrusion is received in the first re-
ceiving area and the second protrusion is received
in the second receiving area, a third protrusion on
the first side of the body of the terminal position as-
surance member is not received in the first receiving
area and a fourth protrusion on the second side of
the body of the terminal position assurance member
is not received in the second receiving area.

The method of claim 15, wherein when the first pro-
trusion is received in the first receiving area, the sec-
ond protrusion is received in the second receiving
area, the third protrusion is not received in the first
receiving area, and the fourth protrusion is not re-
ceived in the second receiving area, the terminal po-
sition assurance member is in a preset position.

The method of claim 15 or 16, further comprising:

engaging the third protrusion with the first tab
formed in the first aperture of the connector;
engaging the fourth protrusion with the second
tab formed in the first aperture of the connector;
and then

receiving the third protrusion in the first receiving
area and receiving the fourth protrusion in the
second receiving area.

The method of claim 17, wherein when the first and
third protrusions are received in the first receiving
area, and the second and fourth protrusions are re-
ceived in the second receiving area, the terminal po-
sition assurance member is in a final lock position.

A terminal position assurance member, comprising:

a body;

a first guide on the body and extending in a first
direction away from the body;

a second guide on the body and extending in a
second direction away from the body, the sec-
ond direction being opposite to the first direction;
a first pair of protrusions on a first side surface
of the body;

a second pair of protrusions on a second side
surface of the body; and

at least one terminal aperture formed by the
body.

The terminal position assurance member of claim
19, wherein the first and second guides are extend
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from a top surface of the terminal position assurance
member to be received by apertures formed by a
connector housing.
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