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Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly which includes a terminal position
assurance sysfem whereby the connector assembly cannot mate
with a complementary mating connector assenbly unless all
of the terminals are properly positioned.

»n

Bac ound of the venﬁ'o
A common type of electrical connector includes a
10 dielectric housing having a plurality of terminal-receiving
cavities within which are mounted a plurality of terminals.
The terminals may be stamped and formed metal components
and include a mating end for mating with terminals of a
complementary electrical connector assembly, along with
s terminating ends for termination to a plurality of
electrical cables, wires or to circuitry on a printed
circuit board, for instance. The terminals must be
properly positioned within their respective housing
cavities for proper mating with the terminals ‘of the
20 complementary connector assembly.

Improper installation of electrical connectors
has long been a problem in mating connector assemblies
having large numbers of terminals for interconnecting large
numbers of electrical circuits. The mating assemblies may

25 perform quite -adequately under normal circumstanées, but
open circuits can occur when the terminals are not properly
positioned within the dielectric housings of the connector .
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wi'th atconplenentary mating connector assembly unless all of the termnals
are properly positioned. Background of the Invention A comon type of
electrical connector includes a dielectric housing having a plurality of
termnal -receiving cavities within which are nounted a plurality of
termnals. The termnals may be stanped and fornmed netal conponents and
include a mating end for mating with termnals of a
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assemblies or when the assemblies are not properly mated.

- In addition to open circuits, terminal retention also is

important because of problems that can be 'en'countered due

to continuous mating and unmating of the connectors over

5 the 1life of the assemblies. In addition, use of the

connectors in vibration environments can cause the

terminals to become loosened and improperly positioned.

Improper retention of the terminals can result in unstable'
electrical interconnections.

10 Various designs have been used to improve the
retention of terminals within eléctrical conneétgr housings
and to improve the mating integrity of the connector
assemblies themselves. For example, regarding the mating
.connectors, plastic terminal latches integral with the

is connector housings often are used to enhance the mating
integrity between the connectors. However, regardless of
the integrity between the connector housings themselves, if
the terminals are improperly positiocned, open circuits,

- terminal damage and other problems can occur even though

20 the connector housings are properly mated. = Therefore,
various devices have been designed to protect against
improperly positioned terminals and, in fact, to prevent
the connector assemblies from mating unless all of the
terminals therewithin are properly positioned. Such’

25 devices commonly have been called "terminal position
assurance” devices. ' '

For.instance, a known terminal position assurance
system in an elohgated connector utilizes an elongated
terminal position assurance (TPA) member extendable

30 longitudinally through the housing, with the TPA member

~ including a plurality of primary locking devices for
retaining the terminals within the connector. Secondary
locks on the TPA member are effective to prevent unlocking
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c6np|eﬁentary el ectrical connector assenbly, along with termnating ends
for termnation to a plurality of electrical cables, wires or to
circuitry on a printed circuit board, for instance. The term nals nmust
be properly positioned within their respective housing cavities for proper
mating with the termnals of the conplenmentary connector assenbly. | nproper
installation of electrical ‘connectors

93-004 EP

of the primary locking devices. The connector cannot mate

with a complementary connector unless the TPA member is

properly positioned. Although this system is quite

effective, by providiné both the primary locking devices

5 and the secondary locks on the TPA member itself, the
system is somewhat complicated and, in some applications,

may not be totally cost effective. This invention is

directed to an improved system of the character described

wherein the primary locking devices are located on the

10 connector housing and the secondary locking devices are

' located on the TPA member. This sYstem simplifies the TPA

member design and provides for more cost effective
manufacture of the TPA member and the connector housing.

Summaxy of the Inventio _

1s An object, therefore, of the invention is to
‘provide a new and improved terminal position assurance
system for an electrical connector assembly.

In the exemplary embodiment of the invention, the

connector assembly includes an elongated dielectric housing

20 having a plurality of terminal-receiving cavities extending
transversely of the housing. A plurality of terminals are
insertable transversely of the housing into the cavities.
A passageway extends longitudinally of the housing, and an
elongated terminal position assurance (TPA) member is

25 insertable into the passageway. The TPA member is movable
between a preloaded position and a lcdaded position. The
TPA member prevenﬁs mating of the connector assembly with
a complementary connector assembly when the TPA member is
in its preloaded position. _

30 The invention contemplates the provision of a -
plurality of primary 1locking devices on the connector
housing and movable between locking positions to lock the
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hds | ong been a problemin mating connector assenblies having | arge nunbers
of termnals for interconnecting |arge nunbers of electrical circuits. The
mating assenblies may perform quite adequately under normal circunstances,

‘but open circuits can occur when the termnals are not properly positioned
within the dielectric housings of the connector
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terminals in their respective cavities when the terminals
are properly positioned or fully loaded into the cavities,
and second positions projecting into the passagewéy when
the terminals are ofxly partially loaded into their
s respective cavities. If any one of the primary locking
devices is in its second position, the TPA member is
prevented from moving from its preloaded position to its
loaded position which, in turn, _prevents mating of the
connector assemblies. A secondary locking means is
. . 10 provided on the TPA member and is provided on the TPA
member and is operatively associated between the primary
locking devices to hold the primary locking devices in
their first, locking positions when the TPA member is in
its loaded position.
15 In the preferred embodiment of the invention, the
dielectric housing is molded of plastic material, and the
primary locking devices are provided . by resilient

cantilevered latch arms. The TPA member includes a
plurality of ribs separated by grooves spaced lengthwise of
20 the member. When the TPA member is in its preloaded

position, the bottoms of the grobves, between - the ribs,
define wall means located to prevent overstressing of the
resilient cantilevered latch arms. When the TPA member is
in its loaded position, allowing mating of the connector

25 assemblies, the ribs of the TPA member are located for
blocking movement of the cantilevered latch arms from their
locking positions to their second positiocas and thereby
retain the terminals within the housing. 1f any terminal
is not fully loaded, its respective cantilevered latch arm

30 projects into the passageway of the TPA member; the TPA
member therefore cannot move to its loaded position; and
the mating_ connectors consequent_ly cannot be mated.
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-2- assenblies or when the assenblies are not properly mated. In addition
to open circuits, termnal retention also is inportant because of problens
that can be encountered due to continuous mating and unmati ng of the
connectors over the life of the assenblies. In addition, wuse of the
connectors in vibration environnments can cause the

93-004 EP

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanyihg
drawings. '
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ternminals to become | oosened and | nproperly positioned. |nproper retention
of the termnals can result in unstable electrical interconnections.
Vari ous designs have been used to inprove the retention of termnals within
el ectrical connector housings and to inprove the mating integrity of the
connector assenblies thensel ves. For exanple, regarding the mating
connectors, plastic termnal |latches integral with the

93-004 EP

Brief Description of the Drawings .
| The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
5 and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figures ‘and in
which:
( 10 FIGURE 1 is an exploded perspective view of an
‘electrical connector assembly embodying the concepts of the
invention, and including a pair of TPA members;
FIGURE 2 is a perspective view on an enlarged
scale, of one of the TPA members;

15 FIGURE 3 is a cross-sectional view through the
connector assembly, with the illustrated left-hand terminal
fully loaded within the connector housing, with the right-
hand terminal not fully lqaded within the housing, and with
the TPA member in its prelocaded position; :

20 FIGURE 4 is a view similar to that of Figure 3,
with both terminals in their fully loaded positions, and
with the TPA member in its loaded position;

' ' FIGURE 5A is a longitudinal section through a
connector assembly, with the TPA member in its preloaded

25 position and illustrating how the TPA member prevents
| mating of the connector assembly with a complementary
connector;

_ FIGURE 5B is a view similar to that of Figure 5a,
but showing the TPA member in its loaded position allowing
30 mating of the conneétor-;ssemblies; and
FIGURE 5C is a view similar to that of Figures 5A
and 5B, with the connector assemblies in fully mated
condition.
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connect-or housings often are used to enhance the mating integrity between
the connectors. However, regardless of the integrity between the connector
housi ngs thenselves, if the terminals are inproperly positioned, open
circuits, term nal danage and ot her problens can occur even though the

connector housings are properly mated. Therefore, various devices have
been designed to protect agalnst | nproperly positioned termnals and, in
fact, to prevent 93-004 EP

etajled Description of the eferred bodiment

Referring to the drawings in greater detail, and
first to Figure i, an elongated electrical connector -
assembly, generally designated 10, is shown to include a

5 dielectric housing, generally designated 12, which includes
a mating end 14 and a terminal/wire receiving or
terminating end 16 defined by a rear housing portion 18.

The housing includes a plurality of terminai-receiving
cavities 38 communicating between the mating and terminal-

l 10 receiving ends of the housing. A plurality of cantilevered
‘ | spring latch arms 22 are protected within respective hoods
24 for latching the connector aesembly to a complementary

mating connector (not shown). A passageway 26 extends
longitudinally through the housing for receiving a pair of

15 terminal position assurance (TPA) members, generally
designated 28. The TPA members are insertable into open

ends of passageway 26 at opposite ends of the connector

housing, in the direction of arrows "av,

| Although two TPA members 28 are shown in Figure

20 1 for insertion into opposite ends of passageway 26 of
connector 10, it should be understood that a single TPA

member could be employed and inserted into the passageway

the entire length of the'connector assembly. A pair of TPA
members are shown and utilized in the preferred embodiment

25 for manufacturing and assembly convenience and efficiency.
Figure 2 shows one of the TPA members 28 to be an

elongated strip having a distal insertion end 28a and a
proximal gripping end 28b adjacent which is located a
cantilevered latch arm 30. The latch arm has a latch hook

30 30a for latchlng the TPA.memher in its pre-loaded and fully
loaded positions, as will be described hereinafter. The

TPA member is unitarily molded of dielectric material, such

~as plastic or the like, and each longitudinal side of the

7
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the connector assenblies frommating unless all of the termnals
therewithin are properly positioned. Such devices conmmonly have
been called "termnal position assurance" devices. For instance, a known
term nal position assurance systemin an el ongated connector, as described
for ex- anple in EP-A-0 484 700 (Ml ex), utilizes an el ongated term nal
position assurance (TPA) nenber extendabl e |ongi-

93-004 EP

member is formed with a plurality of ribs 32 spaced
longitudinally of the member and separated by a plurality
of grooves 34. '

Referring to Figure 3, each terminal-receiving

5 cavity 38 in housing 12 is separated by a central partition

36 to define a pair of transversely aligned terminal-

receiving cavity portions 38. A metal stamped and formed

terminal, generally designated 40, is mcunted in each

cavity portion 38. Each terminal includes a contact

\ 10 receiving end 40a and a wire terminating end 40b. The

' contact receiving end is shown to be of a "female"

configuration for receiving a male terminal or contact pin

of a complementary mating connector (not shown). Wire

terminating end 40b is provided for termination to

15 conductors 42 of an insulated electrical wire 44. Each

terminal 40 is provided with an inwardly . facing locking

shoulder 46. Terminals 40 and terminated wires 44 are

inserted into cavity portions 38 in housing 12 in the

direction of arrows "B". A seal 48 is provided inside rear

20 housing portion 18, and seals 50 are provided for seéling
with portions of the complementary mating connector.

Still referring to Figure 3, generally, the
invention contemplates a plurality of primary locking
devices on housing 12 and movable between locking positions

25 to lock terminals 40 in their respective cavities or cavity
portions when the terminals are fully loaded into the
cavities, and second positions projecting into passageway
26 for TPA member 28. More particularly, hoﬁsing 12 is
molded of dielectric maggrial such as plastic or the like,

30 and the primary locking devices are provided by resilient
cantilevered latch arms 52 having hook portions 52a for
locking under shoulders 46 of the respectivé terminals. In
Figure 3, the left-hand terminal 40 is shown in its fully
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tudi nal Iy through the housing, with the TPA member including a plurality of
primary | ocking devices for retaining the termnals within the connector.
Secondary | ocks on the TPA nenber are effective to -prevent unl ocking
REPLACEMENT SHEET )
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inserted and properly posit'ioned condition. It can be seen
that hook portion 52a of the left-hand cantilevered latch
arm 52 is in a locking position behind shoulder 46 of the
left-hand terminal to lock the terminal in its fully loaded

5 position. It also is important to note that the left-hand
cantilevered latch arm 52 does not project into passageway
26 for TPA member 28.

Now, referring to the right-~hand terminal 40 in

Figure 3, it can be seen that this terminal is not fully

10 loaded nor properly positioned within the connector
housing. In this position, it can be seen that hook
portion 52a of the right-hand cantilevered latch arm 52
abuts against the side of the terminal, and the right-hand
cantilevered latch arm projects into passageway 26 for TPA

15 member 28. Right-hand terminal 40 in Figure 3 is shown in
a partially loaded pésition for two purposes. First, this
position can represent an improperly positioned terminal.
Second, it also shows how a tool 54 can be inserted into
cavity 20 to move the cantilevered latch arms 52 inwardly

20 and allow selective removal of the terminal and its
respective electrical wire 44.

Still referring to Figure 3, generally, TPA
member has a preloaded position and ‘a loaded position
longitudinally of the connector housing, with the preloaded

25 position being shown in Figure 3, and the loaded position
being shown in Fiqure 4 as described hereinafter. 1In its
preloaded position of Figure 3, it can be seen that grooves
34, spaced lengthwise of the TPA member, are aligned with
the primary locking devices defined by cantilevered latch

30 arms 52.‘. Thereforé, tﬂé latch arms are allowed to flex
inwardly into the grooves to allow loading and unloading of
terminals 40. When all of the terminals are fully loaded
or properly pbsitioned within the connector housing, the

9
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3. of the prinmary | ocking devices. The connector cannot nmate with a
- conpl enmentary connector unless the TPA nenber is properly positioned.

Al t hough - this

system is quite effective, by providing both the primary

"l ocking devices and the secondary |ocks on the TPA nenber itself, the
systemis sonmewhat conplicated and, in sonme applications, may not be
totally cost effective. This invention is

93-004 EP

cantilevered latch arms flex outwardly to their locking
positions as shown by the left-hand latch arm 52 in Figure
3. In their locking positions, the latch arms 52 lock the
terminals in their fully loaded, proper positions and, in
addition, the latch arms are clear of passageway 26 to
allow movement of TPA member 28. The bottoms of grooves 34
provide a further function of preventing overstressing of
the flexible latch arms away from their locking positions,
such as when utilizing tool 54 to remove a terminal.
Turning to Figure 4, it can be seen that both
terminals 40 are fully inserted into the connector housing
and, thereby, are properly positioned. It also can be seen
that hook portions 52a of both primary locking devices or
cantilevered latch arms 52 are in their locking positions
to lock the terminals in their fully loaded, proper
positions. 1In such a position, TPA member 28 can be moved
a small amount (see arrows "A", Fig. 1) to move ribs 32
(Fig. 2) into alignment with cantilevered latch arms 52 as
shown clearly in Figure 4. The TPA member, through ribs
32, thereby provides a secondary locking means operatively
associated between the primary locking devices on latch
arms 52, to hold the latch arms in their locking positions
behind shoulders 46 of terminals 40. It should be
understood that if any single terminal 40 is not properly
positioned or fully loaded within the connector, TPA member
28 cannot be moved to its loaded position as shown in
Figure 4. In other wofds, the cantilevered latch arm 52

for that single términal will remain in its position shown

by the r@qht-hand_latch_grm in Figure 3 and, thereby, block
any movement of the'TPA member to its loaded position.
Figures 5A-5C show the invention incorporated in
a shorter electrical connector assembly, generally
designated 10', and which incorporates only one TPA member

10
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directed to an inproved system of the character described wherein the
primary | ocking devices are | ocated on the connector housing and the
secondary | ocki ng devices are located on-the TPA nmenber. This system
sinplifies the TPA nenber design and provides for nore cost effective
manuf acture of the TPA nenber and the connector housing. Sunmary of ‘the
I nvention An object, therefore, of the inventionis to

93-004 EP

28. Otherwise, like numerals have been applied to Figures
SA-5C corresponding to like elements described above in
relation to connector assembly 10 in Figures 1-4. The

simpler connector assembly 10' is shown in Figures SA-5C to
illustrate how the TPA member prevents mating of the
connector assembly with a complementary connector if the
TPA member cannot be moved to its loaded positioﬁ, i.e.
should any terminal not be in its proper, fully loaded

‘position, as described above.

More particularly, Figure S5A shows TPA member 28
in its preloaded position, with proximal gripping end 28b
thereof projecting outwardly of one end of the connector
assembly. Latch arm 30 of the TPA member also is shown
projecting from the end of the connector housing. A
complementary mating connector, generally designated 70,
also is shown to include end walls 72 which are
positionable over housing 12 of connector assembly 10°',
connector 70 including pin-type terminals 74 for mating

‘with female contact receiving ends 40a of terminals 40.

With the depiction of Figure 5A, it can be understood that
if anzattempt is made to mate connector 70 with connector
assembly 10' in the direction of arrow "C", the left-hand
end wall 72 of connector 70 will abut the protruding TPA
member as long as the TPA member is in its preloaded
position, as shown. In other words, if there is even one
terminal 40 which is not properly positioned with connector
assembly 10', as described above, the TPA member cannot be
moved to its loaded position and, therefore, complementary
connector 70 cannot be mated with connector assembly 10°.

Now, referring to Figure 5B, it can be seen that
TPA member 28 has been moved inwardly in the direction of
arrow "D%, whereby end 28a of the TPA member now is clear
of the path of movement of end wall 72 of complementary

r‘-——-\
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pfbvidé a new and inproved term nal position assurance systemfor an
“electrical connector assenbly. In the exenplary enbodi nent of the
i nvention, the connector assenbly includes an el ongated dielectric housing
having a plurality of term nal-receiving cavities extending transversely of
the housing. A plurality of termnals are insertable transversely of the
housing into the cavities. A passageway extends longitudinally of the
housing, and an - 93-004 EP
mating connector 70. Of course, the position of TPA member
28 in Figure SB indicates that all of the terminals have
been properly positibned within connector 10' and the
primary locking devices afforded by cantilevered latch arms
5 52 all have been moved to their locking positions as shown
in Figure 4. Latch arm 30 is shown with its latch hook 30a
latched behind a latching rib 80 of housing 12 to hold the
TPA member in its loaded position. |
Lastly, Figure 5C shows complementary mating
10 connector 70 moved to its fully mated condition with
' connector assembly 10', and with the edges of_end walls 72
of connector 70 in engagement with seals 50. Of course,
fully mating of connectors 70 and 10' has been allowed
because TPA member 28 has been moved to its loaded position
1s and all of the terminals are properly positioned within
connector assembly 10°'. |
It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
20 examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.

e ———————
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el ongated term nal -position assurance (TPA) nenber is insertable into the
passageway. The TPA nenber is novabl e between a prel oaded position and a
| oaded position. The TPA nmenber prevents mating of the connector assenbly
with a conpl enentary connector'assmrrerrber isinits

prel oaded position. The invention co ovision of a plurality
of primary | ocking devices on the coﬂm “m“‘ m“‘

93-004 EP
CLAIMS

1. In an electrical connector assembly (10)
which includes a terminal position assurance system, the
assembly including an elongated dielectric housing (12)

5 having a plurality of terminal-receiving cavities (20,38)
extending transversely of the housing, a plurality of ter-
minals (40) insertable transversely of the housing into the
cavities, a passageway (26) extending longitudinally of the

‘ housing, and an elongated terminal position assurance mem-
' 1o ber (28) insertable into the passageway and movable between
a preloaded position and a loaded position, the terminal
position assurance member preventing mating of the connec-

tor assembly with a complementary electrical connector when

~the terminal position assurance member is in its preloaded

15 position (70), wherein the improvement comprises a
plurality of primary locking devices (52,52%) on the hous-

ing and movable between locking positions te lock the ter-

minals in their respective cavities when the terminals are

fully loaded into the cavities and second positions pro-

20 jecting into said passageway when the terminals are only
partially loaded into their respective cavities to thereby
prevent the terminal position assurance member from moving

from its preloaded position to its loaded position, and
secondary locking means (32) operatively associated between

25 the terminal position assurance member and the primary
locking devices to hold the primary locking devices in

their first, .locki'ng positions when the terminal assurance

menmber i:s_ in its loaded position, and wherein said
dielectric housing 'is molded of plastic material, said

30 primary locking devices comprise resilient cantilevered
latch arms, and said terminal position assurance member
includes wall means located, when the terminal position

13
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hohsiné and novabl e between | ocking positions to |ock the REPLACENMENT

SHEET -4 - termnals in their respective cavities when the termnal's are

Property posttiened or Tully Toaded tato the carttes | M U0y
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assurance member is in its preloaded position, to prevent
overstressing of the resilient cantilevered latch arms.

2. In an electrical connector assembly as set
forth in claim 1, wherein said terminal position assurance
5 member (28) includes a plurality of ribs (32) for blocking
movement of the cantilevered latch arms (52) from their
locking positions to their second positions when the termi-

nal position assurance member is in its loaded position.

3. In an electrical connector assembly as set
10 forth in claim 2, wherein said terminal position assurance
member (28) includes a plurality of grooves (34) between
said ribs, the bottoms of the grooves defining said wall
means.

4. In an electrical connector assembly as set
15 forth in claim 2, wherein said terminal position assurance
member /28) includes a plurality of ribs (32) for blocking
movement of the cantilevered latch arms (52) from their
locking positions to their second positions when the termi-

nal position assurance member is in its loaded position.

20 5. In an electrical connector assembly as set

' forth in claim 1, including latch means (30,30a) operative-

ly associated between said terminal position assurance

member (28) and dielectric housing (12,80) for holding the
terminal position member in its loaded posifion.

25 " 6. In an electrical connector assembly as set
forth in claim 1, wherein portions of said terminal-receiv-
ing cavities (20) are oversized relative to the terminals
(40) at an exterior face (14) of the housing to allow in-

14
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and second positions projecting into the passageway when the termnals are
only partially loaded into their respective cavities. I f any one of the
primary | ocking devices is in its second position, toﬁmuﬁmuﬁﬂ cuslm
prevented fromnoving fromits preloaded position t g i on
which, in turn, prevents mating of the connector assénmbiiés.

secondary : Iocki ng neans is provided on the TPA menber and is pI’OVI ded on
t he TPA : 93-004 EP

sertion of an appropriaté tool (54) ‘into the cavities to
move the primary locking devices (52) to said second posi~
tions and permit withdrawal of the terminals. '

s "
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nenber and is operatively associ ated between the primary | ocking devices to
hold the primary |ocking devices in their first, |ocking positions when the
TPA nenber is inits |oaded position. In the preferred enbodi ment of the

i nvention, the dielectric housing is nolded of plastic material, and the
primary | ocking devices are provided by resilient cantilevered |atch arns.
The TPA nenber includes a

93-004 EP
ABS C
ELECTRICAL CONNECTOR WITH TERMINAL PQS FION ASSURANCE
SYSTEM |

An electrical.connecto: assembly (10) includes a
5 terminal position assurance system. The assembly includes
an elongated dielectric housing (12) having a plurality of
terminal-receiving cavities (20,38) extending transversely
of the housing. A plurality of terminals (40) are insert-
able into the cavities. A passageway (26) extends longitu-
10  dinally of the housing. An elongated terminal position
assurance'member (28) is insertable into the passageway and
movable between a preloaded position and a loaded position.
The terminal position assurance member prevents mating of
a complementary connector (70) with the comnector assembly
15 when the member is in its preloaded position. A plurality
of primary locking devices (52,52a) are provided on the
housing and movable between locking positions to lock the
terminals in their respective cavities when the terminals
are fully loaded into the cavities and second positions
20 projecting into the passageway when the terminals are only
partially loaded into their respective cavities to thereby
prevent the terminal position assurance member from moving
from its preloaded to its loaded position. Secondary lock-
ing'devices (32) are operatively associated between the
25 terminal position assurance member and the primary locking
devices to hold the primary locking devices in their first
locking positions when the terminal assurance member is in
its loaded positioh.
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plurality of ribs separated by grooves spaced | engthw se of the nmenber.
When the TPA nenber is in its preloaded position, the bottons of the
grooves, between the ribs, define wall neans |ocated to prevent
overstressing of the resilient cantilevered [atch arns. Wen the TPA nenber
isinits |oaded position, allowng mating of the connector assenblies, the
ri bs of the TPA nenber are | ocat qfor bl ocki ng novenent of the
cantilevered latch arns from taeﬁ%r .




| ocki ng positions to their second positions and thereby retain the
termnals within the housing. If any termnal is not fully | oaded, its
respective cantilevered latch armprojects into the passageway of the TPA
menber; the TPA nenber therefore cannot nove to its | oaded position; and
the mati ng connectors consequently caridtShe mat ed.
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O her bbj ects, features and advantages of the invention will be apparent
fromthe follow ng detail ed description taken in connection with the

acconpanyi ng dr aw ngs.
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REPLACEMENT SHEET 6 Brief Description of the Drawi ngs It h features of This
i nvention which are believed to be novel are set forth t ¢ndepladed t Y
in fhe appended claims. The invention, together with it jJ ' ')m—m;; he
advant ages thereof, may be best understood by referenc i i ng
description taken in conjunction (4-9)
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wi t h ¥ he accompanying drawi ngs, in which like reference numerals identify
like elenments in the figures and in which: FIGURE 1 is an expl oded
perspective view of an el ectrical connector assenbly enbodyi ng the concepts
of the invention, and including a pair of TPA nenbers; FIGURE 2 is a
perspective view on an enlarged scal e, of (D) of the TPA nenbers;

———

———
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FIGQURE 3 is a cross-sectional

vi ew t hrough the connector assenbly,

04329~ 205
with the

i'I;,—I_ ustrated left-hand termnal fully | oaded w thin.the _connector housing,
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SPECIFICATION :
SEECIFICATIO REPLACEMENT SHEET
ELECTRICAL .CON_NECTOR WITH 2 6 NOV 1994
TERMINAL POSITION ASSURANCE SYSTEM
e o vent

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical

connector assembly which includes a terminal position

assurance system whereby the connector assembly cannot mate
with a complementary mating connector assembly unless all

of the terminals are properly positioned.

Background of the Invention

A common type of electrical connector includes a

dielectric housing having a plurality of terminal-receiving

cavities within which are mounted a plurality of terminals.

The terminals may be stamped and formed metal components
and include a mating end for mating with terminals of a

complementary electrical connector assembly,

along with

terminating ends for termination to a plurality of

electrical cables,
circuit board,

properly positioned within their

for instance.

wires or to .circuitry on a printed

The terminals mnmust be

respective housing

cavities for proper mating with the terminals of the

complementary connector assembly.

Improper installation of electrical connectors

has long been a problem in mating connector assemblies

having large numbers of “erminals for interconnecting large

numbers of electrical circuits.

The mating assemblies may

perform quite adequately under normal circumstances, but

open circuits can occur when the terminals are not properly

positioned within the dielectric housings of the connector
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FIGURE 5A is a |ongitudinal section through a connector assenbl Y, wth the
TRA menber in its prel oaded position and illustrati 23 D[
prevents nmating of the connector assenbly with a co ) J DI ;
FIGURE 5B is a view simlar to that of Figure 5A but
menber-in its | oaded position allow ng mating of the
and -2 -

fes:

assemblies or when the assemblies are not properly mated.

In addition to open circuits, terminal retention also is

important because of problems that can be encountered due

to continuous mating arid unmating of the connectors over .
the life of the assemblies. 1In addition, use of the

connectors in vibration enviromments can cause the

terminals to become loosened and improperly positioned.

Improper retention of the terminals can result in unstable

electrical interconnections.

Various designs have been used to improve the
retention of terminals within electrical connector housings
and to improve the mating intégrity of the connector
assemblies themselves. For example, regarding the mating
connectors, plastic terminal latches integral with the
connector housings often are used to enhance the mating
integrity between the connectors. However, regardless of
the integrity between the connector housings themselves, if
the terminals are improperly positioned, open circuits,
terminal damage and other problems can occur even though
the connector housings are properly mated. Therefore,
various devices have been designed to protect against
improperly positioned terminals and, in fact, to prevent
the connector assemblies from mating unless all of the
terminals therewithin are properly positioned. Such
devices commonly have been called "“terminal position
assurance" devices.

For instance, a known terminal position assurance
system in an eldngated connector utilizes an elongated
terminal position assurance (TPA) member extendable
longitudinally through the housing, with the TPA member
including a plurality of primary locking devices for
retaining the terminals within the connector. Secondary
locks on the TPA member are effective to prevent unlocking
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FIGURE 5C is a viewsimlar to that of Figures 5A and 5B; vv!-th t he o
cannector assenblies in fully mated condition. -7 - Detail ed Description

of the Pref erred Enbodi nent REPLACEMENT SHE?TH
-3 - 2 6NOV 1996
! o

———————————

of the primary locking devices. The connector cannot mate
with a complementary connector unless the TPA member is
properly positioned. Although this system is quite
effective, by providing. both the primary locking devices
and the secondary locks on the TPA member itself, the
system is somewhat complicated and, in some applications,
may not be totally cost effective. This invention is
directed to an improved system of the character described
wherein the primary locking devices are located on the
connector hou'sing and the secondary locking devices are
located on the TPA member. This system simplifies the TPA
member design and provides for more cost effective
manufacture of the TPA member and the connector housing.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved terminal position assurance
system for an electrical connector assembly.

In the exemplary embodiment of the invention, the
connector assembly includes an elongated dielectric housing
having a plui'ality of terminal-receiving cavities extending
transversely of the housing. A plurality of terminals are
insertable transversely of the housing into the cavities.
A passageway extends longitudinally of the housing, and an
elongated terminal position. assurance (TPA) member is
insertable into the passageway. The TPA member is movable
between a preloaded position and a loaded position. The
TPA member prevenfs mating of the connector assembly with
a complementary connector assembly when the TPA member is
in its preloaded position.

The invention contemplates the provision of a
plurality of primary locking devices on the connector
housing and movable between locking positions to lock the

- This Sheet Has Been Replac
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Referring to the drawings in greater detail, and first to Figure 1, an

el ongated el ectrical connector assenbly, generally designated 10, is shown
to include a dielectric housing, generally design whi ch includes a
mating end 14 and a termnal/wire receiving or t iﬁﬁﬂﬂo i ef i ned
by a rear housing portion 18. The housi ng i ncl udgs-fapttt

termnal -receiving cavities 38 connuniga&igg bet n Igf
term nal - N

mati ng @n

OV 1994

terminals in their respective cavities when the terminals
are properly positioned or fully loaded into the cavities,
and second positions projecting into the passageway when
the terminals are oﬁly partially loaded into their
respective cavities. If any one of the primary locking
devices is in. its second position, the TPA member is
prevented from moving from its preloaded position to its
loaded position which, in turn, prevents mating of the
connector assemblies. A secondary 1locking means is
provided on the TPA member and is provided on the TPA
member and 1is operatively associated between the primary
locking devices to hold the primary locking devices in
their first, locking positions when the TPA member is in
its loaded position.

In the preferred embodiment of the invention, the
dielectric housing is molded of plastic material, and the
primary 1locking devices are provided by resilient
cantilevered latch arms. The TPA memﬁer includes a
plurality of ribs separated by grooves spaced lengthwise of
the member. When the TPA member is in its pfeloaded
position, the bottoms of the grooves, between the ribs,
define wall means located to prevent overstressing of the
resilient cantilevered latch arms. When the TPA member is
in its loaded position, allowing mating of the connector
assemblies, the ribs of the TPA member are located for
blocking movement of the cantilevered latch arms from their
locking positions to their second positioas and thereby
retain the terminals within the housing. If any terminal
is not fully loaded, its respective cantilevered latch arm
projects into the passageway of the TPA member; the TPA
member therefore cannot move to its loaded position; and
the'mating connectors consequently cannot be mated.
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recei ving ends of the housing. A plurality of cantilevered spring |atch
arns 22 are protected within respective hoods 24 for |atching the connector
assenbly to a conpl enentary mating connector (not shown). A passageway 26
extends longitudinally through the housing for receiving a pair of term nal
position assurance (TPA) nenbers, generally designated 28. The TPA
nmenbers are insertable into open endS(ﬁ gPassageway 26 at opposite ends of
t he connector

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings. '

REPLACEMENT SHEET

2 6 NOV 1996

SN

e

eet Has Been Reilaced

T



housing, in the direction of arrows "A". Al though two TPA nenbers 28 are
shown in Figure 1 for insertion into opposite ends of passageway 26 of
connector 10, it should be understood that a single TPA nenber could be
enpl oyed and inserted into the passageway the entire | -
SHERA

connector assenbly. A pair of TPA menbers are shown arjd\d
preferred enbodi nent for manufacturing_agd_assenbly cgnyeni ence and

ef ficiency. 2 6 MOV 1996

Descripti the wings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which:

FIGURE 1 is an exploded perspective view of an
electrical connector assembly embodying the concepts of the
invention, and including a pair of TPA members;

FIGURE 2 is a perspective view on an enlarged
scale, of one of the TPA members;

| FIGURE 3 is a cross-sectional view through the
connector assembly, with the illustrated left-hand terminal
fully loaded within the connector housing, with the right-
hand terminal not fully loaded within the housing, and with
the TPA member in its preloaded position; '

FIGURE 4 is a view similar to that of Figure 3,
with both terminals in their fully loaded positions, and
with the TPA member in its loaded position;

FIGURE 5A is a longitudinal section through a
connector assembly, with the TPA member in its preloaded
position and  illustrating how the TPA member prevents
mating of the connector assembly with a complementary
connector; .
FIGURE 5B is a view similar to that of Figure SA,
but showing the TPA member in its loaded position allowing
mating of the conneétor assemblies; and

FIGURE 5C is a view similar to that of Figures 5A
and 5B, with the connector assemblies in fully mated

condition. : -
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Figure 2 shows one of the TPA nenbers 28 to be an el ongated strip having a
distal insertion end 28a and a proxinmal gripping end 28b _adjacent which is
tocated a cantilevered latch arm 30. The |atch arn Mﬂ%ﬁﬂs ﬁ 30a for
| at ching the TPA nmenber in its pre-loaded and ful ljy-dSadetpo 5, as

wi |l be described hereinafter. The TPA nenber isjurfitarily nol dedl f
dielectric material, such as plastic arqgthe 1ike, |ajd 260V 8% t (id{ nal
side of the

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, an elongated electrical connector
assembly, generally designated 10, is shown to include a
dielectric housing, generally designated 12, which includes
a mating end 14 and a terminal/wire receiving or
terminating end 16 defined by a rear housing portion 18.
The housing includes a plurality of terminal-receiving
cavities 38 communicating between the mating and terminal-
receiving ends of the housing. A plurality of cantilevered
spring latch arms 22 are protected within respective hoods
24 for latching the connector assembly to a complementary
mating connector (not shown). A passageway 26 extends
longitudinally through the housing for receiving a pair of
terminal position assurance (TPA) members, generally
designated 28. The TPA members are insertable into open
ends of passageway 26 at opposite ends of the connector
housing, in the direction of arrows "A".

Although two TPA members 28 are shown in Figure
1 for insertion into opposite ends of passageway 26 of
connector 10, it should be understood that a single TPA
member could be employed and inserted into the passageway
the entire length of the connector assembly. A pair of TPA
members are shown and utilized in the preferred embodiment
for manufacturing and assembly convenience and efficiency.

Figure 2 shows one of the TPA members 28 to be an
elongated strip having a distal insertion end 28a and a
proximal gripping end 28b adjacent which is located a
cantilevered latch arm 30. The latch arm has a latch hook
30a for latching the TPA member in its pre-~loaded and fully
loaded positions, as will be described hereinafter. The
TPA member is unitarily molded of dielectric material, such
as plastic or the like, and each longitudinal side of the
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-3- menber is formed with a plurality of ribs 32 spaced | ongi t udi naIIy of

the menber and separated by a plurality of grooveg ~ReH-Ef-R Fi gure
3, each term nal -receiving _ _ REPLACEMENT SH[ET
'2 6NOV 1995
- 3 -

member is formed with ‘a plurality of ribs 32 spaced
longitudinally of the member and separated by a plurality
of grooves 34.

Referring to Figure 3, each terminal-receiving
cavity 38 in housing 12 is separated by a central partition
36 to define a pair of transversely aligned terminal-
receiving cavity portions 38. A metal stamped and formed
terminal, generally designated 40, is mcunted in each
cavity portion 38. Each terminal includes a contact
receiving end 40a and a wire terminating end 40b. The
contact receiving end is shown to be of a "female"
configuration for receiving a male terminal or contact pin
of a complementary mating connector (not shown). Wire
terminating end 40b is provided for termination to
conductors 42 of an insulated electrical wire 44. Each
terminal 40 is provided with an inwardly facing locking
shoulder 46. Terminals 40 and terminated wires 44 are
inserted into cavity portions 38 in housing 12 in the
direction of arrows "B". A seal 48 is provided inside rear
housing portion 18, and seals 50 are provided for sealing
with portions of the complementary mating connector.

Still referring . to Figure 3, generally, the
invention contemplates a plurality of primary locking
devices on housing 12 and movable between locking positions
to lock terminals 40 in their respective cavities or cavity
portions when the terminals are fully loaded into the
cavities, and second positions projecting into passageway
26 for TPA member 28. More particularly, housing 12 is
molded of dielectric material such as plastic or the like,
and the primary locking devices are provided by resilient
cantilevered latch arms 52 having hook portions 52a for
locking under shoulders 46 of the respective; terminals. In
Figure 3, the left-hand terminal 40 is shown in its fully

—
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cavity 38 in . housing 12 is separated by a central partition 36 to define a
pair of transversely aligned termnal- receiving cavity portions 38. A
met al stanped and formed terminal, generally designated 40, is nDunted in
each cavity portion 38. Each term nal includes Rﬁ?ﬁgh ‘H T g end
40a and a wire term nating end 40b. The contact

A ara; > hOVm to

be of a "female" configuration for receiving a mdl 4 terminal or {oftact pi n
k 29" 2 6}_10V 1996

inserted and properiy positioned condition. It can be seen
that hook portion S52a of the left-hand cant{levered latch
arm 52 is in a locking position behind shoulder 46 of the
left-hand terminal to lock the terminal in its fully loaded
position. It also is important to note that the left-hand
cantilevered latch arm 52 does not project into passageway
26 for TPA member 28.

Now, referring to the right-hand terminal 40 in
Figure 3, it can be seen that this terminal is not fully
loaded nor properly positioned within the connector
housing. In this position, it can be seen that hook
portion 52a of the right-hand cantilevered latch arm 52
abuts against the side of the terminal, and the right-hand
cantilevered latch arm projects into passageway 26 for TPA
member 28. Right-~hand terminal 40 in Figure 3 is shown in
a partially loaded position for two purposes. First, this
position can represent an improperly positioned terminal.
Second, it also shows how a tool 54 can be inserted into
cavity 20 to move the cantilevered latch arms 52 inwardly
and allow selective removal of the terminal and its
respective electrical wire 44.

Still referring to Figure 3, generally, TPA
member has a preloaded position and a loaded position
longitudinally of the connector housing, with the preloaded
position being shown in Figure 3, and the loaded position
being shown in Figure 4 as described hereinafter. In its
Preloaded position of Figure 3, it can be seen that grooves
34, spaced lengthwise of the TPA member, are aligned with
the primary locking devices defined by cantilevered latch
arms 52. Thereforé, the latch arms are allowed to flex
inwardly into the grooves to allow loading and unloading of
terminals 40. When all of the terminals are fully loaded
or properly positioned within the connector housing, the
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of a conpl enentary mati ng connector (not shown). Wre ternmnating end 40b

Is provided for termnation to conductors 42 of a| .
REPIACEMENTSHERK) ng

wire 44, Each termnal 40 is provided with an in
shoul der 46. Termnals 40 and term nated wres ft-e—trserted i nt o
cavity portions 38 in housing 12 in the directionjo %%éggﬁlkﬁ" A lseal 48
i's provided inside rear housing portion 48,_and seals e’provy ded for
sealing - .

cantilevered latch arms flex outwardly to their locking
positions as shown by the left-hand latch arm 52 in Figure
3. In their locking positions, the latch arms 52 lock the
terminals in their fully loaded, proper positions and, in
addition, the latch arms are clear of passageway 26 to
allow movement of TPA member 28. The bottoms of grooves 34
provide a further function of preventing overstressing of
the flexible latch arms away from their locking positions,
such as when utilizing tool 54 to remove a terminal.
Turhing to Figure 4, it can be seen that both
terminals 40 are fully inserted into the connector housing
and, thereby, are properly positioned. It also can be seen
that hook portions 52a of both primary locking devices or
cantilevered latch arms 52 are in their locking positions
to lock the terminals in their fully 1loaded, proper
positions. 1In such a position, TPA member 28 can be moved
a small amount (see arrows "A", Fig. 1) to move ribs 32
(Fig. 2) into alignment with cantilevered latch arms 52 as
shown clearly in Figure 4. The TPA member, through ribs
32, thereby provides a secondary locking means operatively
associated between the primary locking devices on latch
arms 52, to hold the latch arms in their locking positions
behind shoulders 46 of terminals 40. It should be
understood that if any single terminal 40 is not properly
positioned or fully loaded within the connector, TPA member
28 cannot be moved to its loaded position as shown in
Figure 4. In other words, the cantilevered latch arm 52
for that single terminal will remain in its position shown
by the right-hand latch arm in Figure 3 and, thereby, block
any movement of the TPA member to its loaded position.
Figures 5A-5C show the invention incorporated in
a shorter electrical connector assembly, generally
designated 10', and which incorporates only one TPA member
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A




with portions of the conplementary mating connector. Still referring.to

Figure 3, generally, the invention contenplates a plurality o
|'ocki ng. devices on housing 12 and novabl e bet ween e |
|l ock terminals 40 in their respective cavities or : .
termnals are fully loaded into the cavities, and
projecting.into passageway 26 for TPA_ngﬁpej 28.
housing 12 is

28. Otherwise, like numérals have been applied to Figures
SA-5C corresponding to like elements described above in
relation to connector assembly 10 in Figures 1-4. The
simpler connector assembly 10' is shown in Figures S5A-5C to
illustrate how the TPA member prevents mating of the
connector assembly with a complementary connector if the
TPA member cannot be moved to its locaded position, i.e.
should any terminal not be in its proper, fully loaded
position, as described above.

More particularly, Figure SA shows TPA member 28
in its preloaded position, with proximal gripping end 28b
thereof projecting outwardly of one end of the connector
assembly. Latch arm 30 of the T?A member also is shown
projecting from the end of the connector housing. A
complementary mating connector, generally designated 70,
also is shown to include end walls 72 which are
positionable over housing 12 of connector assembly 10°',
connector 70 including pin-type terminals 74 for mating
with female contact receiving ends 40a of terminals 40.
With the depiction of Figure 5A, it can be understood that
if an attempt is made to mate connector 70 with connector
assembly 10' in the direction of arrow "C", the left-hand
end wall 72 of connector 70 will abut the protruding TPA
member as long as the TPA member is in its preloaded
position, as shown. In other words, if there is even one
terminal 40 which is not properly positioned with connector
assembly 10', as described above, the TPA member cannot be
moved to its loaded position and, therefore, complementary
connector 70 cannot be mated with connector assembly 10°'.

Now, referring to Figure 5B, it can be seen that
TPA member 28 has been moved inwardly in the direction of
arrow "D", whereby end 28a of the TPA member now is clear
of the path of movement of end wall 72 of complementary
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nol ded of dielectric material such as plastic or the like, and the primry
| ocki ng devices are provided by resilient cantil evefeg—tateh—arrs-52-havi ng

hook portions 52a for |ocking under shoul ders 46 of MAWEIM‘EET

termnals. In Figure 3, the left-hand term nal 40 ijs [FhoWwr T Ttsfullly
2 6 NOV 1996

- 12 -

mating connector 70. Of course, the position of TPA member
28 in Figure 5B indicates that all of the terminals have
been properly positioned within connector 10' and the
primary locking devices'affofded by cantilevered latch arms
52 all have been moved to their locking positions as shown
in Figure 4. Latch arm 30 is shown with its latch hook 30a
latched behind a latching rib 80 of housing 12 to hold the
TPA member in its loaded position.

Lastly, Figure 5C shows complementary mating
connector 70 moved to its fully mated condition with
connector assembly 10', and with the edges of end walls 72
of connector 70 in engagement with seals 50. Of course,
fully mating of connectors 70 and 10' has been allowed
because TPA member 28 has been moved to its loaded position
and all of the terminals are properly positioned within
connector assembly 10°'.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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9 inserted and properly positioned condition. It can be seen that hook
portion 52a off-thke—eft-hand-cantilevered latch arm52 is in a | ocking

posi tion behi rREPhAGENEN%SHEEﬂ he left-hand terminal to lock the term nal

inits fully llogo0&d—positiom: also is inportant to note that the

| ef t - hand cantji | ev§%ehiio\} %q%h ar N 52 does not proj ect—into—passageway—26 for

TPA nenber 28. - - '
SR 1T T

CLAIMS

1. In an electrical connector assembly (10)
which includes a terminal position assurance system, the
assembly including an elongated dielectric housing (12)
having a plurality of terminal-receiving cavities (20,38)
extending transversely of the housing, a plurality of ter-
minals (40) insertable transversely of the housing into the
cavities, a passageway (26) extendiﬁg longitudinally of the
housing, and an elongated terminal position assurance mem-
ber (28) insertable into the passageway and movable between
a preloaded position and a loaded position, the terminal
position assurance member preventing mating of the connec-
tor assembly with a coniplementary electrical connector when
the terminal position assurance member is in its preloaded
position (70), wherein the improvement comprises a
plurality of primary locking devices (52,523) on the hous-
ing and movable between locking positions tc lock the ter-
minals in their respective cavities when the terminals are
fully loaded into the cavities and second positions pro-
jecting into said passageway when the terminals are only
partially loaded into their respective cavities to thereby
prevent the terminal position assurance member from moving
from its preloaded position to its loaded position, and
secondary locking means (32) operatively associated between
the terminal position assurance member and the primary
locking devices to hold the primary locking devices in
their first, .locki'ng positions when the terminal assurance
member is in its loaded position, and wherein said
dielectric housing -is molded of plastic material, said
primary locking devices comprise resilient cantilevered
latch arms, and said terminal position assurance member
includes wall means located, when the terminal position

This Sheet Has Been Rerlaced

NEI




Now, referring to the right-hand termnal 40 in Figure 3, it can be seen
that this termm +s—pet—fully ] oaded nor properly positioned within the
connect or hous R] LACEMENWW tion, it can be seen that hook portion

'52a of the right ried | atch arm 52 abuts agaLDEL‘%QEr;LgE‘Si_
the termnal, pnf ' -h nd cantilevered latch arm projec
passageway 26 f[of %Nméf’ 8.] Right- hﬂ'ud term nal 40 ”’m’"ﬁ”ﬁ ”

shown in

assurance member is in its preloaded position, to prevent
overstressing of the resilient cantilevered latch arms.

2. In an electrical connector assembly as set
forth in claim 1, wherein said terminal position assurance
member (28) includes a plurality of ribs (32) for blocking
movement of the cantilevered latch arms (52) from their
locking positions to their second positions when the termi-
nal position assurance member is in its loaded position.

3. In an electrical connector assembly as set
forth in claim 2, wherein said terminal position assurance
member (28) includes a plurality of grooves (34) between
said ribs, the bottoms of the grooves defining said wall
means.

4. In an electrical connector assembly as set
forth in claim 2, wherein said terminal position assurance
member (28) includes a plurality of ribs (32) for blocking
movement of the cantilevered latch arms (52) from their
locking positions to their second positions when the termi-
nal position assurance member is in its loaded position.

5. In an electrical connector assembly as set
forth in claim 1, including latch means (30,30a) operative-
ly associated between said terminal position assurance
member (28) and dielectric housing (12,80) for holding the
terminal position member in its loaded posiﬁion.

6. In an electrical connector assembly as set
forth in claim 1, wherein portions of said terminal-receiv-
ing cavities (20) are oversized relative to the terminals
(40) at an exterior face (14) of the housing to allow in-
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a partially | oaded position for two purposes. First, this position can
represent an inproperly positioned termnal. Second, it also shows how a
t-ool 54 can be inserted into cavity 20 to nove the cantilevered latch arns
52 inwardly and all ow sel ective renoval of the terminal and its respective
electrical wwre 44. Still referring to Figure 3, PA nenber has

a prel oaded position and a | oaded posit ilcgﬁ II!""Jm,y"!””'l””!”

sertion of an appropriate tool (54) into the cavities to
move the primary locking devices (52) to said second posi-
tions and permit withdrawal of the terminals.

REPLACEMENT SHEET
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I ongi tudinally of the connector housing, wth the preloaded position being
shown in Figure 3, and the |oaded pesition being shown in Flgure 4 as
described hereinafter. In its prel oaded position of
seen that grooves 34, spaced | engthw se of the TPA
the primary | ocking devices defined by cantilevered
Therefore, the latch arns are allowed to;fl ex inwar
al | ow | oadi ng and unl oadi ng of

STRAC
C. co CTO W N POSITION ASSURANC
SYSTEM

An electrical connector assembly (10) includes a
terminal positibn assurance sYstem._ The assembly includes
an elongated dielectric housing (12) having'a plurality of
terminal-receiving cavities (20,38) extending transversely
- of the housing. A plurality of terminals (40) are insert-
able into the cavities. A passageway (26) extends longitu-
dinally of the housing. An elongated terminal position
assurance member (28) is insertable into the passageway and
movable between a preloaded position and a loaded position.
The terminal position assurance member prevents mating of
a complementary connector (70) with the connector assembly
when the member is in its preloaded position. A plurality
of primary locking devices (52,52a) are providéd on the
housing and movable between locking positions to lock the
terminals in their respective cavities when the terminals
are fully loaded into the cavities and second positioné
projecting into the passageway when the terminals are only
partially loaded into their respective cavities to thereby
prevent the terminal position assurance member from moving
from its preloaded to its loaded position. Secondary lock-
ing devices (32) are operatively associated between the
terminal position assurance member and the primary locking
devices to hold the primary locking devices in their first
" locking positions when the terminal assurance member is in

its loaded positioh._

FIGURE 1.
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termnals 40. When all of the termnals are fully | oaded or properly
positioned within the connector housing, the . - 10 - cantilevered |latch
arns flex outwardly to their |ocking positions as shown by the |eft-hand
| atch arm 52 in Figure
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3. In their locking positions, the latch arns 52 lock the termnals in
their fully | oaded, proper positions and, in addition, the latch arns are
cl ear of passageway 26 to all ow novenent of TPA nenber 28. The bottons of
grooves 34 provide a further function of preventing overstressing of the
flexible latch arms away fromtheir |ocking positions, such as when
utilizing tool 54 to renove a termngl. Turning to Flgur an be seen
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termnals 40 are fuIIy'inserted into the connector housing and, thereby,
are properly positioned. It also can be seen that hook portions 52a of both
primary | ocking devices or cantilevered | atch ng 52 are in their |ocking

positions to lock the terminals in their fully €$W % sitions. In
such a position, TPA nenber 28 can be noved a s . G arrows "A",
Fig. 1) to nove ribs 32 (Fig. 2) into alignnent éh cantllev<r=d | at ch
arns 52 as 6 NOV 1994 '
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shown clearly in Figure 4. The TPA nenber,

t hrough r

I bs 32, thereby

provi des a secondary | ocki ng neans operatively associ ated between the

primary | ocking devices on |atch arns 52, to hold
| ocki ng positions behind shoulders 46 of term
S not [proper :
cennot be novedjtd its

understood that if any single termnal 40 i

fully |l oaded within the connector, TPA nenber 28
| oaded position as shown in - & -

atch arns in their
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_ Wor329-2 TPes
28. "Ctherw se, like nunerals have been applied to Figures 5A-5C
correspondlng to like elenents described above in relation to connector
assenbly 10 in Figures 1-4. The sinpler connector_assembly 10' is shown in

o illustrate how t he TPA nenber pgrevesrs ATEMENE SHEENE  SG
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SPEC C Q

ELECTRICAL CONNECTOR WITH
AL POSITION AS CE_SYS

eld o v o

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector assembly which includes a terminal position
assurance system whereby the connector assembly cannct mate
with a complementary mating connector assembly unless all
of the terminals are properly positioned.

Background of the Invention

A common type of electrical connector includes a
dielectric housing having a plurality of terminal-receiving
cavities within which are mounted a plurality of terminals.
The terminals may be stamped and formed metal components
and include a mating end for mating with terminals of a
complementary electrical connector assembly, along with
terminating ends for termination to a plurality of
electrical cables, wires or to circuitry on a printed
circuit board, for instance. The terminals must be
properly positioned within their respective housing
cavities for proper mating with the terminals of the
complementary connector assembly. '

Improper installation of electrical connectors
has long been a problem in mating connector assemblies
having large numbers of terminals for interconnecting large
-numbers of electrical circuits. The mating assemblies may
perform quite adequately under normal circumstances, but
open circuits can occur when the terminals are not properly
positioned within the dielectric housings of the connector



TRA nenber cannot be noved to its |oaded position, i.e. should any terninal
not be in its proper, fully loaded position, as described above. Mre

particularly, Figure 5A shows TPA nenber 28 in its ELLeJ_oa.d.e., posi++om Wwth
proxi mal gripping end 28b thereof projecting outwar REPEAC_E}E,M'nﬁ pEL he

connect or assenbly. Latch arm 30 of the TPA nenben arso—TsSTOWN
projecting fromthe end of the connect 02r housi ng. A 16 SEP 1997

assemblies or when the assemblies are not properly mated.
In addition to open circuits, terminal retention also is
important because of problems that can be encountered due
to continuous mating and unmating of the connectors over
the life of the assemblies. In addition, use of the
connectors in vibration environments can cause the
terminals to become loosened and improperly positioned.
Improper retention of the terminals can result in unstable
electrical interconnections.

Various designs have been used to 'improve the
retention of terminals within electrical connector housings
and to improve the mating integrity of the connector
assemblies themselves. For example, regarding the mating
connectors, plastic terminal latches integral with the
connector housings often are used to enhance the mating
integrity between the connectors. However, regardless of
the integrity between the connector housings themselves, if
the terminals are improperly positioned, open circuits,
terminal damage and other problems can occur even though
the connector housings are properly mated. Therefore,
various devices have been designed to protect against
improperly positioned terminals and, in fact, to prevent
the connector assemblies from mating unless all of the
terminals therewithin are properly positioned. Such
devices commonly have been called "terminal position
assurance" devices.

For instance, a known terminal position assurance
sYstem in an elongated connector, as described for ex -
ample in EP-A-0 484 700 (Molex), ytilizes an elongated
terminal position assurance (TPA) member extendable longi-
tudinally through the .housing, with the TPA member
including a plurality of primary locking devices for-
retaining the terminals within the connector. Secondary

locks on the TPA member are effective to prevent unlocking




conpl enentary mating connector, generally designated 70, also is shown t
knclude end walls 72 which are positionable over housing 12 of connector
assenbly 10', connector 70 including pin-type termnals 74 for mating w
femal e contact receiving ends 40a of termnals —a gepi-edii on of
Figure 5A, it can be understood that if an atte:ﬁﬁﬁigmﬁﬂ 6

connector 70 with connector assenbly 10" in the di[féc ow "C',
' eft-hand -3 - 16 SEP 1997

of the primary locking devices. The connector cannot mate
with a complementary connector unless the TPA member is
properly positioned. Although this system 1is quite
effective, by providiné both the primary locking devices
and the secondary locks on the TPA member itself, the
system is somewhat complicated and, in some applications,
may not be totally cost effective. This invention is
directed to an improved system of the character described
wherein the primary locking devices are located on the
connector housing and the secondary locking devices are
located on the TPA member. This system simplifies the TPA
member design and provides for more cost effective
manufacture of the TPA member and the connector housing.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved terminal position assurance
system for an electrical connector assembly.

In the exemplary embodiment of the invention, the
connector assembly includes an elongated dielectric housing
having a plﬁrality of terminal-receiving cavities extending
transversely of the housing. A plurality of terminals are
insertable transversely of the housing into the cavities.
A passageway extends longitudinally of the housing, and an
elongated terminal position assurance (TPA) member is
insertable into the passageway. The TPA member is movable
between a preloaded position and a loaded position. The
TPA member prevenf:s mating of the connector assembly with
a complementary connector assembly when the TPA member is
in its preloaded position.

The invention cohtemplates the provision of a
plurality of primary locking devices on the connector
housing and movable between locking positions to lock the

o
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t he



end wal | 72 of connector 70 will abut the protruding TPA menber as |ong as
the TPA nenber is in its preloaded position, as shown. In other words, if
there is even one term nal 40 which is not properI\Lpoleoned Wit h
connector assenbly 10', as described above, the T PHR z{aSHEET)e noved
to its | oaded position and, therefore, conplenent cannot be

mat ed with connect or assenbly 10'. Now, referring tio Figure 5B, {tjcan be
seen t hat -4 - 16 SEP 1997

terminals in their respective cavities when the terminals
are properly positioned or fully loaded into the cavities,
and second positions projecting into the passageway when
the terminals are only partially loaded into their
respective cavities. If any one of the primary locking
devices is in its second position, the TPA member is
prevented from moving from its preloaded position to its
loaded position which, in turn, prevents mating of the
connector assemblies. A secondary locking means is
provided on the TPA member and is provided on the TPA
member and is operatively associated between the primary
locking devices to hold the primary locking devices in
their first, locking positions when the TPA member is in
its loaded position.

In the preferred embodiment of the invention, the
dielectric housing is molded of plastic material, and the
primary locking devices are provided by resilient
cantilevered 1latch arms. The TPA member includes a
plurality of ribs separated by grooves spaced lengthwise of
the member. When the TPA member is in its pfeloaded
position, the bottoms of the grooves, between the ribs,
define wall means located to prevent overstressing of the
resilient cantilevered latch arms. When the TPA member is
in its loaded position, allowing mating of the connector
assemblies, the ribs of the TPA member are located for
blocking movement of the cantilevered latch arms from their
locking p051tlons to their second posz.tloas and thereby
retain the terminals within the housing. If any terminal
is not fully loaded, its respective cantilevered latch arm
projects into the passageway of the TPA member; the TPA
member therefore cannot move to its loaded position; and
the mating connectors consequently cannot be mated.



TPA.henber 28 has been noved inwardly in the direction of arrow "D",
wher eby end 28a of the TPA nenber now is clear of the path of novenent of

end wall 72 of conplenentary - 12 - mating connector 70. O course, the
position of TPA nenber

Other objects, features and advantages of the
invention will be apparent from the following detailed

description taken in connection with the accompanying
drawings. '

REPLACEMENT SHEET |
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28 in Figure 5B indicates that all of the term nals have been properly
positioned within connector 10' and the primary | ocking devices afforded by
cantilevered latch arns 52 all have been noved to their | ocking positions
as shown in Figure 4. Latch arm30 is shown with its latch hogok 30a | atched

behind a latching rib 80 of housing 12 to hold t 3£?EACENHRHFSHEETIS | oaded

position. Lastly, Figure 5C shows conpl enentary n
- 6 -
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Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figures and in
which:

FIGURE 1 is an exploded perspective view of an
electrical connector éssembly embodying the concepts of the
invention, and including a pair of TPA members;

FIGURE 2 is a perspective view on an enlarged
scale, of one of the TPA members;

FIGURE 3 is a cross-sectional view through the
connector assembly, with the illustrated left-hand terminal
fully loaded within the connector housing, with the right-
hand terminal not fully loaded within the housing, énd with
the TPA member in its preloaded position; ' .

FIGURE 4 is a view similar to that of Figure 3,
with both terminals in their fully loaded positions, and
with the TPA member in its loaded position;

FIGURE 5A is a longitudinal section through a’
connector assembly, with the TPA member in its preloaded
position and illustrating how the TPA member prevents'
mating of the connector assembly with a complementary
connector;

FIGURE 5B is a view similar to that of Figure 53,
but showing the TPA member in its loaded position allowing
mating of the conheétor assemblies; and

FIGURE SC is a view similar to that of Figures 5A
and 5B, with the connector assemblies in fully mated
condition.



connector 70 noved to its fully mated condition with connector assenbly
10', and with the edges of end walls 72 of connector 70 in engagenent wth
"seals 50. OF course, fully mating of connectors 70 and 10' has been aIIo$ed
because TPA nenber 28 has been noved to its | oad | a | of the
termnals are properly positioned within connect ﬁﬂm]wh 111 be
understood that the invention may be

-7 - 16 SEP 1997

Detajiled Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, an elongated electrical connector
assembly, generally designated 10, is shown to include a
dielectric housing, generally designated 12, which includes
a mating end 14 and a terminal/wire receiving or
terminating end 16 defined by a rear housing portion 18.
The housing includes' a plurality of terminal-receiving
cavities 38 communicating between the mating and terminal-~
receiving ends of the housing. A plurality of cantilevered
spring latch arms 22 are protected within respective hoods
24 for latching the connector assembly to a complementary
mating connector (not shown). A passageway 26 extends
longitudinally through the housing for receiving a pair of
terminal position assurance (TPA) members, generally
designated 28. The TPA members are insertable into open
ends of passageway 26 at opposite ends of the connector
housing, in the direction of arrows "a". .

Although two TPA members 28 are shown in Figure
1 for insertion into opposite ends of passageway 26 of
connector 10, it should be understood that a single TPA
member could be employed and inserted into the passageway
the entire length of the connector assembly. A pair of TPA °
members are shown and utilized in the preferred embodiment
for manufacturing and assembly convenience and efficiency.

Figure 2 shows one of the TPA members 28 to be an
elongated strip having a distal insertion end 28a and a
proximal gripping end 28b adjacent which is located a
cantilevered latch arm 30. The latch arm has a latch hook
30a for latching the TPA member in its pre-loaded and fully
loaded positions, as will be described hereinafter. The
TPA member is unitarily molded of dielectric material, such
as plastic or the like, and each longitudinal side of the



enbo\di ed in other specific fornms without departing fromthe spirit or

central

characteristics thereof.

The present exanples and enbodi nents,
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and the invention is. not to be limted to th RBPLA%EMEMWE rein.
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member is formed with a plurality of ribs 32 spaced
longitudinally of the member and separated by a plurality
of grooves 34.

Referring to Figure 3, each terminal-receiving
cavity 38 in housing 12 is separated by a central partition
36 to define a pair of transversely aligned terminal-
receiving cavity portions 38. A metal stamped and formed
terminal, generally designated 40, is mcunted in each
cavity portion 3s. Each terminal includes a contact
receiving end 40a and a wire terminating end 40b. The
contact receiving end is shown to be of a "female"
configuration for receiving a male terminal or contact pin
of a complementary mating connector (not shown). Wire
terminating end 40b is provided for termination to
conductors 42 of an insulated electrical wire 44. Each
terminal 40 is provided with an inwardly facing locking
shoulder 4s. Terminals 40 and terminated wires 44 are
inserted into cavity portions 38 in housing 12 in the
direction of arrows "B". A seal 48 is provided inside rear
housing portion 18, and seals 50 are provided for sealing
with portions of the complementary mating connector.

Still referring to Figure 3, generally, the
invention contemplates a plurality of primary locking
devices on housing 12 and movable between locking positions
to lock terminals 40 in their respective cavities or cavity
portions when the terminals are fully loaded into the
cavities, and second positions projecting into passageway
26 for TPA member 28. More particularly, housing 12 is
molded of dielectric material such as plastic or the like,
and the primary locking devices are provided by resilient
cantilevered latch arms 52 having hook portions 52a for
locking under shoulders 46 of the respectivé terminals. In
Figure 3, the left-hand terminal 40 is shown in its fully



- 13 Cains 1. In an electrical connector assenbly (10) which includes a
termnal position assurance system the assenbly including an eIongated

di el ectric housing (12) having a plurality of ter 2 (ities
(20, 38) extending transversely of the housing, a IREPLACENEQH‘S FET
16 SEP 1997

inserted .and properly positioned condition. It can be seen
that hook portion S52a of the left-hand cantilevered latch
arm 52 is in a locking position behind shoulder 46 of the
left-hand terminal to lock the terminal in its fully loaded
position. It also is important to note that the left-hand
cantilevered latch arm 52 does not project into passageway
26 for TPA member 28. .

Now, referring to the right-hand terminal 40 in
Figure 3, it can be seen that this terminal is not fully
loaded nor properly positioned within the connector
housing. In this position, it can be seen that hook
portion 52a of the right-hand cantilevered latch arm 52
abuts against the side of the terminal, and the right-hand
cantilevered latch arm projects into passageway 26 for TPA
member 28. Right-hand terminal 40 in Figure 3 is shown in
a partially loaded position for two purposes. First, this
position can represent an improperly positioned terminal.
Second, it also shows how a tool 54 can be inserted into
cavity 20 to move the cantilevered latch arms 52 inwardly
and allow selective removal of the terminal and its
respective electrical wire 44.

Still referring to Figure 3, generally, TPA
member has a preloaded position and a loaded position'
longitudinally of the connector housing, with the preloaded
position being shown in Figure 3, and the loaded position
being shown in Figure 4 as described hereinafter. 1In its
preloaded position of Figure 3, it can be seea that grooves
34, spaced lengthwise of the TPA member, are aligned with
the primary locking devices defined by cantilevered latch
arms 52. Thereforé, the latch arms are allowed to flex
inwardly into the grooves to allow loading and unloading of
terminals 40. When all of the terminals are fully loaded
or properly positioned within the connector housing, the



rality of terminals (40) insertable transversely of the housing into the

cavities, a passageway (26) extend- ing |longitudinally of the housi ng, and

an eIongated term nal position assurance nenber (28} r
passageway (26) and novabl e between a prel oaded d;ﬂﬂﬂﬂﬁ

position, the term - nal position assurance nenbe preventi mat -
of the connectorassenbly with a conpl er:rleont ary 1655" s |
i ) | —________—-—nﬂﬂ'-"ﬁ"’""“‘"

cantilevered latch arms flex outwardly to their locking
positions as shown by the left-hand latch arm 52 in Figure
3. In their locking positions, the latch arms 52 lock the
terminals in their fully loaded, proper positions and, in
addition, the latch arms are clear of passageway 26 to
allow movement of TPA member 28. The bottoms of grooves 34
provide a further function of preventing overstressing of
the flexible latch arms away from their locking positions,
such as when utilizing tool 54 to remove a terminal.
Turning to Figure 4, it can be seen that both
terminals 40 are fully inserted into the connector housing
and, thereby, are properly positioned. It also can be seen
that hook portions 52a of both primary locking devices or
cantilevered latch arms 52 are in their locking positions
to lock the terminals in their fully loaded, proper
positions. 1In such a position, TPA member 28 can be moved
a small amount (see arrows "A", Fig. 1) to move ribs 32
(Fig. 2) into alignment with cantilevered latch arms 52 as
shown clearly in Figure 4. The TPA member, through ribs
32, thereby provides a secondary locking means operatively
associated between the primary locking devices on latch
arms 52, to hold the latch arms in their locking positions
behind shoulders 46 of terminals 40. It should be
understood that if any single terminal 40 is not properly
positioned or fully loaded within the connector, TPA member
28 cannot be moved to its loaded position as shown in
Figure 4. In other words, the cantilevered latch arm 52
for that single terminal will remain in its position shown
by the right-hand latch arm in Figure 3 and, thereby, block
any movement of the TPA member to its loaded position.
Figures S5A-5C show the invention incorporated in
a shorter —electrical connector assembly, generally
designated 10', and which incorporates only one TPA member



el ectrical connector (70) when the term nal position assurance nenber (28)

Is inits preloaded position, characterised by a plurality of prl_ y
| ocki ng devices (52,52a) on the housi ng (12) and ﬂﬁﬂﬁ3§ﬂﬂﬁﬁﬂf ki ng
positions to lock the termnals (40) in their resppes el 40, 38)
when the term - nals (40) are fully | oaded intothe}jchvities (20,3 and
second positions projecting into said passageway 16 SEP 1997

- 11 -

28. Otherwise, like numerals have been applied to Figures
SA-5C corresponding to like elements described above in
relation to connector assembly 10 in Figures 1-4. The
simpler connector assembly 10' is shown in Figures S5A-5C to
illustrate how the TPA member prevents mating of the
connector assembly with a complementary connector if the
TPA member cannot be moved to its loaded position, i.e.
should any terminal not be in its proper, fully loaded
position, as described above.

More particularly, Figure 5A shows TPA member 28
in its preloaded position; with proximal gripping end 28b
thereof projecting outwardly of one end of the connector
assembly. Latch arm 30 of the TPA member also is shown
projecting from the end of the connector housing. A
complementary mating connector, generally designated 70,
also 1is shown to include end walls 72 which are
positionable over housing 12 of connector assembly 10°',
connector 70 including pin-type terminals 74 for mating
with female contact receiving ends 40a of terminals 40.
With the depiction of Figure SA, it can be understood that
if an attempt is made to mate connector 70 with connector
assembly 10' in the direction of arrow "C", the left-hénd_
end wall 72 of connector 70 will abut the protruding TPA’
member as long as the TPA member is in its preloaded
position, as shown. In other words, if there is even one
terminal 40 which is not properly positioned with connector
assembly 10', as described above, the TPA member cannot be
moved to its loaded position and, therefore, complementary
connector 70 cannot be mated with connector assembly 10°'.

Now, referring to Figure 5B, it can be seen that
TPA member 28 has been moved inwardly in the direction of
arrow "D", whereby end 28a of the TPA member now is clear
of the path of movement of end wall 72 of complementary



(26) when the termnals (40) are only partially | oaded into their
respective cavities (20,38) to thereby pre- vent the term nal position
assurance nenber (28) fromnoving fromits prel oaded position to its | oaded
position, and secondary | ocking nmeans (32) opera- tively associated between
the term nal position assurance nenber (28) and the primary | ocking devices
(52,52a) to hold the primary | ocking devices

- 12 -

mating connector 70. Of course, the position of TPA member
28 in Figure 5B indicates that all of the terminals have
been properly positioned within connector 10' and the
primary locking devices ‘afforded by cantilevered latch arms
52 all have been moved to their locking positions as shown
in Figure 4. Latch arm 30 is shown with its latch hook 30a
latched behind a latching rib 80 of housing 12 to hold the
TPA member in its loaded position.

Lastly, Figure 5C shows complementary mating
connector 70 moved to its ‘fully mated condition with
connector assembly 10', and with the edges of end walls 72
of connector 70 in engagement with seals 50. Of course,
fully mating of connectors 70 and 10' has been allowed
because TPA member 28 has been moved to its loaded position
and all of the terminals are properly positiocned within
connector assembly 10°'.
will be understood that the invention may be
embodied in othe ecific forms without departing from the
spirit or central cha
examples and embodiments, the
in all respeéts as illustrative and t restrictive, and
the invention is not to be limited t:k;EE\deEEiii given

herein.

eristics thereof. The present
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REPLACEMENT SHEET
1 b SEP ann"?




intheir first, Iocklng p05|t|ons when the term nal assurance nenber (28)

erein said dielectric housing (12) is

Isinits Ioade B e .
nol ded of p|ast|REﬁEACENﬂﬂTT prinary | ocki ng devices (52,52a) conprise

resilient cantile

yered latch a

16 SEP 1997 13-

* C L L] s *

Claims

1. In an electrical connector assembly (10) which
includes a terminal position assurance system, the
assembly including an elongated dielectric housing
(12) having a plurality of terminal-receiving cavities
(20,38) extending transversely of the housing, a plu-
rality of terminals (40) insertable transversely of the
housing into the cavities, a passageway (26) extend-
ing longitudinally of the housing, and an elongated
terminal position assurance member (28) insertable
into the passageway (26) and movable between a
preloaded position and a loaded position, the termi-
nal position assurance member (28) preventing mat-
ing of the connector assembly with a complementary
electrical connector (70) when the terminal position
assurance member (28) is in its preloaded position,
characterised by a plurality of primary locking
devices (52,52a) on the housing (12) and movable
between locking positions to lock the terminals (40)
in their respective cavities (20,38) when the termi-
nals (40) are fully loaded into the cavities (20, 38) and
second positions projecting into said passageway
(26) when the terminals (40) are only partially loaded
into their respective cavities (20,38) to thereby pre-
vent the terminal position assurance member (28)
from moving from its preloaded position to its loaded
position, and secondary locking means (32) opera-
tively associated between the terminal position
assurance member (28) and the primary locking
devices (52,52a) to hold the primary locking devices
in their first, locking positions when the terminal
assurance member (28) is in its loaded position, and
wherein said dielectric housing (12) is' molded of
plastic material, said primary locking devices
(52,52a) comprise resilient cantilevered latch arms



-0 assurance nenber (28) I ncl udes wal | neans

AﬂHﬂﬂﬂWFS h,;;l position assurance nenber (28) is inits
n, o {verstre55|ng of the resilient cantilevered
i cal connector assenbly as set forth IE"riﬂl

(52), and sai drte
(34) |l ocated, Mxid
pr el oaded positi

posi ti on assurance nenber
- 14 -

(52), and said terminal position assurance member
(28) includes wall means (34) located, when the ter-
minal position assurance member (28) is in its
preloaded position, to prevent overstressing of the
resilient cantilevered latch arms (52).

2. In an electrical connector assembly as set forth in
claim 1, wherein said terminal position assurance
member (28) includes a plurality of ribs (32) for
blocking movement of the cantilevered latch arms
(52) from their locking positions to their second posi-
tions when the terminal position-assurance member
is in its loaded position.

3. In an electrical connector assembly as set forth in
claim 2, wherein said terminal position assurance
member (28) includes a plurality of grooves (34)
between said ribs, the bottoms of the grooves defin-
ing said wall means (34).

4. In an electrical connector assembly as set forth in
claim 2, wherein said terminal position assurance
member (28) includes a plurality of ribs (32) for
blocking movement of the cantilevered latch’ amms
(52) from their locking positions to their second posi-
tions when the terminal position assurance member
(28) is in its loaded position.

5. In an electrical connector assembly as set forth in
claim 1, including latch means (30, 30a) operatively
associated between said terminal position assur-
ance member (28) and dielectric housing (12,80) for
holding the terminal position member in its loaded
position.



bl ocki ng novenent of the cantilevered latch arns (52) fromtheir |ocking
positions to their second posi- tions when the term nal position-assurance
menber is in its | oaded position. 3. In an electrical connector assenbly as
set forth in claim2, wherein said ternmnal position assurance member

épgwggsdgfrﬂnijral ity of grooves (34) ljetl\g/e(in Sél dri ?ﬂllll‘“mlmmmmllw the

6. In an electrical connector assembly as set forth in
claim 1, wherein portions of said terminal-receiving
cavities (20) are oversized relative to the terminals
(40) at an exterior face (14) of the housing to allow
insertion of an appropriate tool (54) into
the cavities to move the primary locking.
devices (52) to said second positions and

permit withdrawal of the terminals (40).
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ing said wall means (34). 4. In an electrical connector assenbly as set
forth in claim?2, wherein said term nal position assurance nenber (28)
includes a plurality of ribs (32) for bl ocking novenent of the cantil evered
| atch arnms (52) fromtheir |ocking positions to their second posi- tions
when the term nal position assurance nenber (28) is in its | oaded position.

- 16 -

STRAC
CTRIC cQ CTO WI N. QSITION SSURANC

SYSTEM

An electrical connector assembly (10) includes a
terminal position assurance system. The assembly includes
an elongated dielectric housing (12) having a plurality of
terminal-receiving cavities (20,38) extending transversely
of the housing. A plurality of terminals (40) are insert-
able into the cavities. A passageway (26) extends longitu-
dinally of the housing. An elongated terminal position
assurance member (28) is insertable into the passageway and
movable between a preloaded position and a loaded position.
The terminal position assurance member prevents mating of
a complementary connector (70) with the connector assembly
when the member is in its preloaded position. A plurality
of primary locking devices (52,52a) are provided on the
housing and movable between locking positions to lock the
terminals in their respective. cavities when the terminals
are fully loaded into the cavities and second positions
projecting into the passageway when the terminals are only
partially loaded into their respective cavities to thereby
prevent the terminal position assurance member from mo&ing
from its preloaded to its loaded position. Secondary lock-
ing devices (32) are operatively associated between the
terminal position assurance member and the primary locking
devices to hold the primary locking devices in their first
locking positions when the terminal assurance member is in
its loaded positioh.

FIGURE 1.
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5. In an electrical connector assenbly as set forth in claim1, including

| at ch neans (30, 30a) operatively associ ated between said term nal position
“assur- ance nmenber (28) and dielectric housing (12,80) for holding the
termnal position nmenber in its | oaded position.

A
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- 15 - 6. In an electrical connector assenbly as set forth in claim1l,
wherein portions of said termnal-receiving cavities (20) are oversized

relative to the termnals (40) at an exterior face (14) of the housing to
allow insertion of an appropriate tool

(54) into the cavities to nove the
primary | ocki ng.
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