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(54) Connector with TPA position dectection

(57) A connector (1) with a TPA member (20) for lock-
ing the latching elements (12) of the terminals (31).

When one of the terminals (31) is not in its fully in-

serted position, the TPA member is prevented from
reaching its final position which is detected by TPA po-
sition detecting means (50) that prevents mating of the
connector with the complementary connector.
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Description

Field of the Invention

[0001] The invention relates to a connector that is
mateable with a complementary connector and compris-
es a connector housing, a plurality of terminals and a
TPA member for terminal position assurance, and par-
ticularly to a connector wherein the terminals are latched
in cavities of the connector housing and, when in a fully
inserted position, can be locked by the TPA member.
Connectors with the terminal position assurance feature
are widely used in the automotive sector.

Background of the Invention

[0002] Connectors are often delivered in a so-called
pre-assembled condition to customers, i.e. the terminals
are not fully inserted in the cavities of the connector hous-
ing. For final use, it is important that the terminals are
fully inserted to be properly seated in their respective
cavity formation and that improper seating can be detect-
ed easily by the customer.
[0003] An electrical connector showing this feature is
known from US-A-4,544,220. The connector housing is
formed with a front housing part and a backward retainer
housing part for the several terminals, the latter having
engaging fingers situated radially about passages which
the terminals extend through. Each terminal has a notch
as a seating portion for the engaging fingers of the re-
tainer housing part and a bearing portion of thicker cross
section where the engaging fingers are spread apart
when the terminals are inserted into the retainer housing
part. If a single terminal is not fully inserted into the re-
tainer, the engaging fingers around the respective pas-
sage remain spread apart which can be detected when
assembling the connector front housing part which acts
as a TPA member and has openings fitting around the
engaging fingers when the same engage the seating por-
tions of the terminals. Therefore, if one of the terminals
is not properly seated, the front housing part cannot be
properly latched with the retainer housing part. Whereas
coupling of the connector with the complementary con-
nector is prevented when any of the terminals is not fully
inserted in the connector housing, the bearing sections
which form beads around the terminals do not allow a
small pitch in the arrangement of the terminals, that is,
such a connector does not lend itself for miniaturization.
[0004] Female connectors each with a secondary lock
are known from US 4,944,688 and US 4,973,268. The
terminals each have a notch wherein latches of the con-
nector housing may engage to fix the terminals in their
fully inserted positions. The secondary lock has diamond-
shaped pockets formed by diagonal wall sections that
can lock the latches, if the terminals are correctly seated.
If one of the terminals is not fully inserted, the correspond-
ing latch is deflected and forms a stop for the secondary
lock that cannot reach its final position. However, a com-

plementary male connector may be mechanically cou-
pled to the secondary lock of the female connector where
correct electrical mating of the terminals is not ensured
when the secondary lock is not fully inserted. A request
exists that connectors should be prevented from being
coupled when one of the terminals is not properly seated.
[0005] A connector having a TPA member is known
from EP 0 967 694 A2 and comprises a receptacle con-
nector housing having cantilever latch beams to latch
respective terminals in the terminal cavities of the hous-
ing, if fully inserted. Otherwise the corresponding latch
is flexed outwardly, and the TPA member having support
ribs will engage the respective protruding latch and pre-
vent complete insertion of the TPA member. The cus-
tomer must take care whether this happened, or not,
since there is no automatic TPA position detecting means
inherent in the construction of the connector. In detail,
there is no stop to prevent mechanical coupling of the
complementary plug connector on the receptacle con-
nector that has its TPA member not fully inserted. Incom-
plete insertion of the TPA member will lead to missing
contact of the terminals of plug and receptacle connec-
tors.
[0006] A further connector with a locking TPA member
is known from WO 2006/034865 A1. The connector hous-
ing comprises a contact carrier module having slot-like
cavities formed with recesses to accommodate respec-
tive terminals, and latching elements for latching the ter-
minals. The TPA member is a cap that has webs in its
interior to enter into the slot-like cavities of the connector
housing so as to lock the terminals. The TPA member
can be properly latched on the connector housing, if all
terminals are fully inserted in the contact carrier module.
In order to detect proper seating of the terminals, the TPA
member is provided with a lever having a lever arm, the
position thereof depends from the latch-position of the
TPA member. When all terminals are fully inserted in the
connector housing and the TPA member is latched ther-
eon, the lever arm of the TPA member can be depressed
by the complementary connector when the connectors
are mated. If one of the terminals is not correctly seated,
the TPA member cannot be properly latched onto the
contact carrier module or connector housing, and the le-
ver arm forms a stop that precludes mating of the com-
plementary connector. Thus, an additional force is need-
ed to depress the lever arm when coupling the connec-
tors, additionally to what is normally required for mating
the connectors.
[0007] A further connector with a locking TPA member
is known from WO 2006/108610 A1. The connector hous-
ing forms slot-like cavities with terminal receiving cham-
bers, each including a pawl for latching behind a stop on
the terminal, and a guiding wall with a raising slope for
pushing the terminal against the pawl, when the terminal
is inserted in the housing. The TPA member is of box-
like construction and includes locking lugs for blocking
the respective pawls, once the connector is assembled.
There is no TPA position detecting means that forms a
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stop for preventing mating of connectors that are not cor-
rectly assembled.
[0008] A still further connector with a locking TPA
member is known from FR 2,866,485 comprising a con-
nector housing and a TPA member. The housing has
terminal passages provided with pawls for latching the
terminals, and the TPA member has fingers to block the
pawls when the connector is completely assembled. No
TPA position detecting means is provided.
[0009] A miniaturized connector is known (EP 1 351
339 A1) comprising a housing with six terminals in two
rows, and a cap-shaped retainer with wall portions acting
as a TPA member. The retainer has a front wall with six
terminal openings and, associated thereto, six jig inser-
tion holes for forcibly resiliently deforming the locking por-
tion of a respective terminal. No probe access opening
is provided.
[0010] A connector is known (EP 1 753 091 A1) that
comprises a connector housing having terminal cavities
with latching portions for the terminals, a retainer for lock-
ing the terminals and a front mask having terminal inser-
tion openings and jig insertion openings. The front mask
can be positioned in a proper position wherein the termi-
nal insertion openings register to the terminal cavities,
and shifted transversely to the terminal extending direc-
tion into a test position wherein the terminal insertion
openings can be used as test openings. The retainer is
inserted into a housing opening that extends transversely
to the terminal extending direction and is therefore dif-
ferent to a TPA member of box-like construction.

Summary of the Invention

[0011] It is an object of the invention to construct a
connector of the kind specified that allows a small pitch
distance between the terminals.
[0012] It is another object of the invention to provide a
connector of the kind specified with TPA position detect-
ing means indicating whether, or not, the TPA member
is correctly positioned on the connector.
[0013] It is a further object of the invention to provide
means that prevents mating of the connectors, when the
TPA member is not correctly positioned.
[0014] It is still a further object of the invention to pro-
vide a connector of the kind specified that can be mated
with the complementary connector without any interfer-
ence by TPA position detecting means when the connec-
tor has been correctly assembled.
[0015] It is still a further object of the invention to pro-
vide a connector of the kind specified that, in an assem-
bled condition of the connector, forms compartments that
firmly hold and retain the terminals, even if heavy vibra-
tions occur.
[0016] It is still a further object of the invention to pro-
vide a connector of the kind specified that, in case of
incomplete insertion of a terminal, does not suffer from
an incorrect assembly of the TPA member, even if an
excessive force is applied onto the TPA member.

[0017] It is still a further object of the invention to pro-
vide a connector of the kind specified that provides con-
nectors comprising probe access openings and extrac-
tion tool openings separate from the terminal openings.
[0018] It is still a further object of the invention to pro-
vide a connector of the kind specified that is of a simple
design.
[0019] It is still a further object of the invention of the
kind specified that can be tested by a probe tool.
[0020] It is still a further object of the invention of the
kind specified that allows to unlock and unlatch the ter-
minals, if desired.
[0021] The invention is defined in the claims.
[0022] The connector of invention includes a connec-
tor housing, a plurality of terminals and a TPA member
for terminal position assurance. The connector housing
includes a plurality of cavity formations, each for receiv-
ing a respective one of the terminals. Each cavity forma-
tion has a latching element for latching a respective one
of the terminals in a fully inserted position. The TPA mem-
ber includes blocking elements which, in a final position
of the TPA member, cooperate with the latching elements
so as to lock the terminals which are in fully inserted
positions, and when at least one of the terminals is not
in its fully inserted position, the respective latching ele-
ment cooperates with the TPA member so as to prevent
the TPA member from reaching its final position. The
connector also includes TPA position detecting means
that forms a stop that prevents mechanical coupling of
the connector with the complementary connector when
the TPA member did not reach its final position.
[0023] According to a first aspect of the invention, the
TPA position detecting means comprises guiding means
on the connector housing and at least one spring finger
with a stop member on the TPA member. In order to
cooperate with the guiding means on the connector hous-
ing, each spring finger has at least one boss so as to
guide the respective spring finger with its stop member
from a stopping position wherein the stop prevents mat-
ing, to a final position wherein the stop member is in a
unblocking position and mating of the connectors is made
possible. Though the connector of invention has a TPA
position detecting means, in the case of all terminals have
been correctly seated in the connector housing, no inter-
ference is met when coupling the connectors together.
The connectors can be mated with the usual force on the
field of connectors.
[0024] In a preferred embodiment of the invention, the
TPA member is of box-like construction having a hollow
in it for encompassing a block-like portion of the connec-
tor housing, wherein the terminals are seated. Thus, the
TPA member has a frontside wall with openings for male
terminals of the complementary connector, a first pair of
(larger) lateral sidewalls, a second pair of (smaller) lateral
sidewalls, and an open side leading to the hollow for as-
sembly on the connector housing. According to this em-
bodiment of the invention, each sidewall of the second
pair of sidewalls has a slot that defines the outlines of a
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respective spring finger, with a pair of bosses extending
into the slot. Thus, the TPA position detecting means is
of simple construction: On the side of the TPA member,
the TPA position detecting means is made up from wall
portions of the TPA member, and on the side of the con-
nector housing, the TPA position detecting means is
formed by ribs having an undercut portion, so as to form
a guiding groove for the bosses of the spring fingers. At
the entry of the guiding groove, a cam is provided that
defines the stopping position of the TPA member.
[0025] According to a second aspect of the invention,
a block-shaped housing part is formed with slot-like cav-
ities that have recesses to accommodate the terminals,
and that are adapted to receive web-shaped blocking
elements of the TPA member for locking the respective
terminals. The blocking elements comprise ribs that func-
tion to additionally fix the terminals against vibrations,
and, when the TPA member is assembled with the con-
nector housing, to offer an inclined stop surface for a
latching element that is deflected due to a terminal in-
completely inserted, thus detecting incorrect assembly
of the connectors.
[0026] According to a third aspect of the invention, the
TPA member has three kinds of openings, namely ter-
minal openings, probe access openings and extraction
tool openings separated from one another. The construc-
tion of the connector is such that the probe tool and the
extraction tool do not touch the terminal contact area,
and that the extraction tool can only be inserted into its
associated extraction tool openings.

Brief Description of the Drawings

[0027] Preferred embodiments are described with ref-
erence to the accompanying drawings.

Fig. 1 is a perspective view onto a small lateral side
of a connector of invention,

Fig. 2 is a perspective view onto a large lateral side
of the connector of Fig. 1 in mated condition
with a complementary connector,

Fig. 3 is an enlarged view onto guiding means
formed on a lower portion of the small lateral
side of the connector housing of Fig. 1,

Fig. 4 is an enlarged section through a detail in Fig.
2 in a condition of preventing the mating of
connectors,

Fig. 5 is a similar view to Fig. 4 for a condition of
assembling the TPA member onto the con-
nector housing,

Fig. 6 is a similar view to Fig. 4 for the condition of
mating two connectors,

Fig. 7 is a part-sectional view through a connector
housing showing the insertion of terminals in
respective cavities,

Fig. 8 is a similar view to Fig. 7 with all terminals
seated in their fully inserted positions,

Fig. 9 is a similar view to Fig. 7 with a TPA member

in its locking position,
Fig. 10 is a perspective view onto the underside of the

connector housing,
Fig. 11 is a perspective view onto the underside of a

box-like TPA member,
Fig. 12 is a perspective view into the hollow of the box-

like TPA member,
Fig. 13 is an enlarged detail from the interior of the

connector showing terminal insertion,
Fig. 14 is a similar view to Fig. 13 showing latching of

a terminal,
Fig. 15 shows latching of a terminal with a changed

view of Fig. 14,
Fig. 16 is a part-sectional view through the connector

housing with an extraction tool in action, and
Fig. 17 is an enlarged detail of Fig. 11.

Detailed Description

[0028] Figs. 1 and 2 show a connector assembly for
automotive applications. The assembly includes a first
or female connector 1 and a second or male connector
2 complementary to the first connector 1. Connector 1
includes a main housing 10, a TPA member 20 for ter-
minal position assurance, a wire cap 3, a lever 4 and a
peripheral seal 5 (Fig. 7). A plurality of conductors 30
(Figs. 7, 8, 9) extend through a seal cover and a matt
seal (not shown) into the connector housing 10 and are
terminated with receptacle terminals 31. These terminals
31 can be mated with plug terminals 6, 7 of the male
connector 2 (Fig. 2). To that end, the lever 4 is provided
with a slot 40, and the housing of the second connector
2 is provided with a peg 41 which, when the lever 4 is
pivoted, cooperate to draw the second connector 2 rel-
ative to the first connector 1 and bring the terminals of
both connectors together. However, such mating is only
possible, if all of the terminals 31 are properly seated in
the connector housing 10.
[0029] As best shown in Fig. 10, the connector housing
10 has a slotted front part 10a so as to form parallel walls
15. In the embodiment shown, two outer walls 15 and
two inner walls 15 are provided. One side of each wall
15 comprises recesses 16 to accommodate the terminals
31 whereas the other side is "empty". The recesses 16
are separated from one another by webs extending in
inserting direction of the terminals 31 and form cavity
formations for these terminals. Empty sides face to one
another separated by slots 17. All slots in the front part
10a are limited by lateral outer walls 18. The recesses
16 of the middle pair of walls 15 face to one another and
include a middle or central cavity 11C, whereas outer
cavities 11A, 11B are formed between the outer walls 15
and outer walls 23 of the TPA member 20. The cavities
11A, 11B and 11C are provided with latching elements
12 that are set back relative to the free ends of the walls
15.
[0030] Figs. 7 through 10 show how the terminals 31
are mounted in the recesses 16 of the slot-like cavities
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11 of the connector housing part 10a to be enclosed
therein. The terminals 31a at the right-hand side in Fig.
7 are about to be shifted into their rest positions which
the left-hand side terminals 31 have already reached. As
shown, the terminals 31a slide along straight wall surfac-
es of the recesses 16 that are parallel to one another and
to the insertion or mounting direction of the terminals 31.
On the other hand, the latching elements 12 extend into
the space of the recesses 16 and are bent back when
the terminals are inserted as at 12a in Fig. 7. When the
terminals 31 reach their fully inserted positions, the latch-
ing elements 12 snap behind respective shoulders 32 of
the terminals 31 so as to fix the terminals in their final
positions.
[0031] The terminals 31 are of channel-like configura-
tion with a U-shaped cross-section (see Figs. 13, 14), i.
e. have side legs 31c, 31d and a connecting leg 31e. One
end - the upper end in Figs. 7-9 and 15 - is fixed to a
conductor or cable of a cable harness 30 such as by
crimping. (In Figs. 13, 14, the crimping parts for the con-
ductor are omitted for reasons of showing the U-shaped
cross-section.) Within the channel of each terminal 31,
a contact portion is provided for the respective plug ter-
minal 6 or 7 of the male connector 2. In the embodiment
shown, four rows of terminals 31 and three cavities 11A,
11B and 11C are formed. The female terminals 31 form
a group A for mating with the male terminals 7 and a
group B for mating with the terminals 6 of the comple-
mentary connector 2 (Fig. 2). The A group contains ten
terminals of smaller type in four rows and the B group
two terminals also in four rows.
Please note that the cavities 11 are not interrupted by
any cross web, and encompass each a plurality of termi-
nals 31. Furthermore, there is no slot separating group
A from group B. The latch elements 12 are arranged in
rows corresponding to the arrangement and size of the
terminals 31 of the groups A and B.
[0032] As best shown in Figs. 13-16, each terminal 31
has a shoulder 32 that is formed by tabs from side legs
31c, 31d of the terminal wall. The tabs are bent to form
a bridge crossing the channel of the respective terminal
31, that is, wall portions of the terminal form a closed
profile at that place. Terminal 31a in Fig. 7 and Figs.
13-15 is about to be inserted into its cavity 11 and by
doing so deflects the latching element 12a, which slides
over the closed profile at the shoulder 32. When the ter-
minal 31a is further inserted in its cavity 11, that is, shifted
downwardly in Fig. 7, the respective latching element 12a
snaps behind the shoulder 32 of the respective terminal
31a and fix it to some degree. This is done by the lower-
most surface of the latching element 12, or as shown in
Figs. 13, 14, by recess surfaces 12r at the free end of
each latching element 12.
[0033] For the environment in an automotive vehicle,
fixation by the latching elements 12 is not deemed suffi-
cient, therefore the TPA member 20 is provided to lock
the latching elements 12. The TPA member 20 includes
blocking elements 21 which have the form of a web, as

shown in Figs. 12 through 15. When a terminal such as
31a is not fully inserted in its cavity, and the latching el-
ement 12a is deflected, the blocking element 21 will meet
the latching element 12a when trying to fully assemble
the TPA member 20 onto the connector housing 10, as
is demonstrated in Fig. 7. If however the terminals 31
take their fully inserted positions, as shown in Fig. 8, there
is a narrow space 13 behind each latching element 12
wide enough to accommodate the free end of a respec-
tive blocking element 21 when the TPA member 20 is
shifted into its final position as shown in Fig. 9. The block-
ing elements 21 are effective to lock the latching elements
12 and, therefore, also the terminals 31 in their respective
fully inserted positions.
[0034] In the case of an automotive application of the
connector, the TPA member 20 is preferably of box-like
construction, as shown in Figs. 1, 11 and 12. As such, it
has a bottom or frontside wall 22, a first pair of longer
lateral sidewalls 23, a second pair of shorter lateral side-
walls 24 and an open side leading to the hollow interior
25 of the TPA member 20. The blocking elements 21 are
arranged in rows 21A, 21B and 21C in the hollow interior
25 of the box-like TPA member and form webs or walls
as best shown in Fig. 12. The length of each row or wall
21A, 21B 0r 21C measured between the shorter side-
walls 24 corresponds to a respective cavity 11A, 11B or
11C. In the area for the male terminals 7, the blocking
elements include each a rib 26 and a fin 27, that extend
in insertion direction of the terminals. Therefore, the ribs
and fins 26, 27 function as a guide for the lateral sides
31c, 31d of the U-shaped terminals 31, particularly the
rims thereof, when the TPA member 20 is shifted onto
the housing block 10a.
[0035] At the level of the shoulder 32, the terminal 31
is of closed profile, so that the latching element 12b in
Fig. 13 can slide over a flat surface of the terminal 31b
at the shoulder 32 when the terminal 31b is moved into
its fully inserted position. The latching elements 12 facing
one another for the middle cavity 11C as shown in Figs.
13 and 14 are shaped rotary symmetric to one another
and include each a wing 14 for sliding engagement with
the outer wall of a respective terminal 31 in the region of
the shoulder 32. This construction of the latching ele-
ments 12 and the blocking elements 21 with the guiding
ribs 26 and fins 27 allow firm holding of the terminals 31
in the cavities 11 of the housing 10 where each cavity 11
is common for all terminals in a row.
[0036] The middle or central row 21C of blocking ele-
ments 21 show the ribs 26 staggered from one to the
other side of the web formed by the blocking elements.
Furthermore, the upper end surfaces 26a of the ribs 26
are inclined to one another in V-shape as best seen in
Figs. 13-15. When a latching element 12a is deflected
by virtue of a terminal 31a not being fully inserted, as
shown in Figs. 7, 14 and 15, it takes a stop position with
its blocking element 21, and the associated rib 26 with
its inclined end surface 26a offers a further stop surface
so that the latching element 12a cannot slip beyond the
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element 21 when the TPA member 20 is pressed up-
wardly in Figs. 7 and 14, 15. Furthermore, the ribs 26
and fins 27 form holding surfaces for the legs 31c, 31d
of the terminals 31 which are basically U-shaped in cross
section. The slots between the ribs 26 and the fins 27
are useful to fix the legs 31c, 31d of the U-shaped termi-
nals 31. For the middle row 21C of blocking elements 21,
there are two rows of terminals 31 and two rows of latch-
ing elements 12.
[0037] The connector housing part 10a may be of a
block-like construction (Fig. 10) that is made up of 2n
parallel walls 15 (n = 1, 2, 3 ...). Each wall 15 is provided
with a number of recesses 16 for accommodating respec-
tive terminals 31. The outer walls 15 are facing the re-
spective inner sides of the larger lateral walls 23 of the
TPA member, when the connector 1 has been assem-
bled. The inner walls 15 are facing one another and in-
clude the (or each) middle cavity 11. Each outer wall 15
is facing one inner wall 15 to include a narrow empty
space 17 therebetween for purpose of material savings
and guiding ribs 22a of the TPA member 20 (Figs. 7-9).
This construction allows dense packaging of the termi-
nals 31 with no cross-extending walls of the main housing
10 between adjacent terminals in a row.
[0038] As was explained in the preceding description,
the TPA member 20 may take a final position as shown
in Fig. 9, when all terminals 31 are fully inserted, and an
intermediate position, when anyone (31a) of the termi-
nals is not fully inserted (Fig. 7). The connector of inven-
tion includes TPA position detecting means 50 that is
explained with the help of Figs. 3 through 6 and 10
through 12. The TPA position detecting means 50 is
made up of two main components, namely guiding
means 51 (Figs. 3-6) on each small lateral side of the
connector housing part 10a, and each a spring finger 55
(Figs. 1, 4, 5, 6, 11, 12) formed on each small lateral side
24 of the TPA member 20. Guiding means 51 include a
pair of parallel ribs 52 that extend along the small lateral
side 18 of the connector housing part 10a, each having
an undercut 52a facing one another so as to form a guid-
ing groove 53 therebetween. At the entry side of the
groove 53, a cam 54 is provided. The spring finger 55 is
part of the TPA member 20 and made up from wall por-
tions of the smaller lateral side 24 (Figs. 1, 11 and 12).
An U-shaped slot 56 in the wall of the box-shaped TPA
member 20 separates the spring finger 55 from the TPA
member wall leaving a bridge that connects the spring
finger with the TPA member wall. The spring finger 55 is
provided with a stop element 57 and a pair of bosses 58
that extend into the slot 56. At the level of the bosses 58,
the width of the spring finger corresponds to the width w
of the groove 53 (Fig. 3). The bosses 58 may slip into
and along the respective slots offered by the undercut
portions 52a.
[0039] In the intermediate position of the TPA member
20 (Figs. 7 and 8), the spring finger 55 takes a position
shown in Fig. 4, that is, the inner body surface of the
spring finger 55 rests upon the cam 54, and the bosses

58 are clear off the slots 52a. In this situation, the stop
element 57 prevents shifting of the connector 2 into its
mating position. Thus, the spring finger 57 "detects" the
TPA intermediate position and, therefore, a terminal 31a
not fully inserted.
[0040] When the terminals 31 are fully inserted, as
shown in Fig. 8, the TPA member 20 can be moved into
its final position. Fig. 5 shows the start of this movement.
The spring finger 55 has an inward bias so that the bosses
58 enter into the groove 53, and the spring fingers 55 are
bent inwardly. With the further movement of the TPA
member 20, the bosses 58 get into the slots 52a as shown
in Fig. 6. The spring fingers 55 are fully bent inwardly
when the TPA member 20 reaches its final position. As
shown, the stop element 57 is fully retracted and does
not offer any interference to the second complementary
connector 2 when the same is mated with the first con-
nector 1.
[0041] TPA latching means 60 are provided on the TPA
member 20 and the connector housing part 10a, respec-
tively, to latch the TPA member in its final position onto
the connector housing 10. The TPA latching means 60
include each a flexible tongue 61 provided with dogs 62
(Fig. 12) on the TPA member and catches 65 (Fig. 3) on
the smaller lateral side 18 of the connector housing part
10a. The latching tongue 61 is made up from wall portions
of the TPA member 20, separated from the main wall
portions by a slot 63. When the TPA member 20 is shifted
into its final position, the dogs 62 snap behind the catches
65, and the TPA member is latched onto the connector
housing portion 10a.
[0042] As shown in Figs. 11, 16 and 17, the front wall
22 of the TPA member 20 is provided with a number of
openings, among them openings 71A for the passage of
the male terminals 7, opening 71B for the male terminals
6, openings 72 for terminal probing and openings 73 for
an extraction tool 75. The openings 71A, 71B, 72 and 73
do not merge with one another. The openings 71A reg-
ister to the recesses 16 for the female terminals 31 of
group A and the openings 71B register to the recesses
for the group B terminals. Similarly, the openings 72 reg-
ister to an outer wall of each respective terminal 31 (see
Fig. 9) and openings 73 register along an outer slide sur-
face of each respective terminal 31 (see Fig. 16). Size
and shape of the openings 71A, 71B, 72 and 73 are made
different to one another in order to avoid mistakes when
mating connectors or using the probe or the extraction
tool. Particularly, the openings 73 have a basically trian-
gular shape or L- or T-shape with one side larger than
the sides of the square openings 71A or 71B, or the di-
ameter of the circular probe openings 72. Accordingly,
the cross-sectional dimensions of the extraction tool 75
are bigger than the dimensions of the passages 71A for
the male terminals 7. The terminals 31 are shaped and
arranged such that electrical terminal probing can be
done through openings 72 without touching the contact
portion of the terminal, which is inside the legs 31c, 31d
of a respective terminal 31. Similarly, when the TPA
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member 20 is pulled into the position shown in Fig. 8,
where the spaces 13 are clear from the blocking elements
21, the extraction tool 75 (Fig. 16) lifts the latch 12 without
touching the terminal contact area of terminal 31 as best
seen in Fig. 16. Thereupon, the terminal so unlatched
can be extracted by pulling on the appropriate terminal
conductor or by pushing onto the appropriate terminal 31.
[0043] The front wall 22 of TPA member 20 has further
openings 74 (Fig. 11) for an extraction tool (not shown)
for bending back the spring fingers 55 and/or the flexible
tongue 61 for removing the TPA member 20 from the
connector housing 10.
[0044] It now can be understood that the objects
named in the specification introduction can be fulfilled,
namely that a small pitch distance between the terminals
can be kept, that correct positioning of the TPA member
can be detected, that in case of incorrect positioning of
the TPA member, the connectors are prevented from
mating, and that in case of correct positioning of the TPA
member, the connector can be mated without any inter-
ference.
[0045] The embodiments described can be modified
without departing from the scope of the claims.

Claims

1. A connector (1)
mateable with a complementary connector (2), com-
prising

a connector housing (10),
a plurality of terminals (31), and
a TPA member (20) for terminal position assur-
ance, the connector housing (10) including
a plurality of cavity formations, each for receiving
a respective one of the terminals (31),
each a latching element (12) being provided for
each cavity formation for latching a respective
one of the terminals (31) in a fully inserted po-
sition,
the TPA member (20) including
locking elements (21) which, in a final position
of the TPA member,
cooperate with the latching elements (12) so as
to lock the terminals (31) which are in fully in-
serted positions, and
when at least one of the terminals (31) is not in
its fully inserted position, the respective latching
element (12) cooperates with the TPA member
(20) so as to prevent the TPA member from
reaching its final position,
the connector (1) also including TPA position
detecting means (50) that forms a stop that pre-
vents mating of the connectors (1, 2) when the
TPA member (20) is in an intermediate position,
wherein the TPA position detecting means (50)
comprises

guiding means (51) on the housing (10), and
at least one spring finger (55) on the TPA mem-
ber (20),
the spring finger (55) includes a stop element
(57) and
at least one boss (58) for cooperation with the
guiding means (51)
so as to guide the spring finger (55) with its stop
element (57) from a stopping position wherein
the stop element (57) prevents mating,
to a final position wherein the stop element (57)
is in an unblocking position so as to enable mat-
ing of the connectors (1, 2).

2. The connector of claim 1
wherein the TPA member (20) is of box-like construc-
tion having a hollow (25) in it and comprising
a frontside wall (22) with openings (71) for male ter-
minals (7) of the complementary connector (2),
a first pair of lateral sidewalls (23),
a second pair of lateral sidewalls (24) and
an open side for assembly on the connector housing
(10),
each sidewall (24) of the second pair having a slot
(56) that defines the outlines of a respective spring
finger (55) with a pair of bosses (58) extending into
the slot (56).

3. The connector of claim 2
wherein the connector housing (10) has a block-like
portion (10a) corresponding in shape to the hollow
(25) of the TPA member (20), the block-like portion
(10a) on its outer side comprising a pair of parallel
ribs (52) with a groove (53) therebetween, and a cam
(54) arranged at an entry side of the groove (53), the
ribs (52) having an undercut portion (52a) and to-
gether with the groove (53) form guideways so that
the pair of bosses (58) of each spring finger (55) are
guided along the guideways when the TPA member
(20) is shifted into its final position.

4. The connector of claim 3
wherein the cam (54) at the entry side of the groove
(53), in cooperation with the spring finger body (55),
defines the stopping position of the TPA member
(20).

5. The connector of any of claims 2-4
wherein each lateral sidewall (24) of the second pair
comprises a second slot (63) so as to form a flexible
tongue (61) from wall portions of the second pair
sidewall (24), the flexible tongue (61) having latching
means (62) for cooperation with latching means (65)
on the connector housing (10) to latch the TPA mem-
ber (20) in its final position.

6. The connector of any of claims 2-5
wherein the frontside wall (22) of the TPA member
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(20) comprises openings (74) for entry of an extrac-
tion tool so as to unlatch the TPA member (20) from
engagement with the connector housing (10).

7. The connector of any of claims 1-6
wherein the blocking elements (21) of the TPA mem-
ber (20) form walls (21A, 21B, 21C) comprising ribs
(26) extending therefrom, each rib (26) having an
inclined end surface (26a) facing a respective latch-
ing element (12) for engaging the same when such
latching element (12a) is deflected by virtue of a ter-
minal (31a) not fully inserted.

8. The connector of claim 7
wherein the terminals (31) are of U-shaped config-
uration having side legs (31c, 31d) and
wherein the blocking elements (21) comprise fins
(27) that, together with the ribs (26) form slots ther-
ebetween to guide the side legs (31c, 31d) of the
terminals (31) in their fully inserted positions.

9. The connector of any of claims 3-8
wherein the housing block-like portion (10a) include
slot-like cavities (11A, 11B, 11C) between parallel
walls (15), each being provided with a number of
recesses (16) for accommodating the respective ter-
minals (31), and
wherein the latching elements (12) and the blocking
elements (21) extend in the slot-like cavities (11A,
11B, 11C) from opposite sides of the cavities (11A,
11B, 11C).

10. A connector (1)
mateable with a complementary connector (2), com-
prising

a connector housing (10),
a plurality of terminals (31), and
TPA member (20) for terminal position assur-
ance, the connector housing (10) including
a plurality of cavity formations, each for receiving
a respective one of the terminal (31),
each a latching element (12) being provided for
each cavity formation for latching a respective
one of the terminals (31) in a fully inserted po-
sition,
the TPA member (20) including
blocking elements (21) which, in a final position
of the TPA member,
cooperate with the latching elements (12) so as
to lock the terminals (31) which are in fully in-
serted positions, and
when at least one of the terminals (31) is not in
its fully inserted position, the respective latching
element (12) cooperates with the TPA member
(20) so as to prevent the TPA member from
reaching its final position,
the connector (1) also including TPA position

detecting means (50) that forms a stop that pre-
vents mating of the connectors (1, 2) when the
TPA member (20) is in an intermediate position,
wherein the connector housing (10) comprises
a housing part forming at least one middle cavity
(11C) and
together with the TPA member (20)
two outer cavities (11A, 11B) that are slot-like
and formed with recesses (16) to accommodate
respective terminals (31),
wherein the blocking elements (21) of the TPA
member (20)
form walls (21A, 21B, 21C) in length correspond-
ing to each respective cavity (11A, 11B, 11C),
and
at least some of the blocking elements (21) each
has a rib (26) so as to form compartments for
the terminals (31) when the TPA member (20)
takes its final position.

11. The connector of claim 10
wherein the blocking elements (21) of the TPA mem-
ber (20) also include fins (27) that, together with re-
spective ribs (26), extend in insertion direction of the
terminals (31) parallel to the ribs (26) of the respec-
tive blocking element (21) so as to form respective
slots and to give further support to the terminals (31)
when the TPA member (20) is correctly mounted with
the connector housing (10).

12. The connector of claim 10 or 11
wherein the ribs (26) of the blocking elements (21)
each has an inclined end surface (26a) facing a re-
spective latching element (12) so that, when a ter-
minal (31a) is not fully inserted and the latching el-
ement (12a) cooperating therewith is deflected, such
latching element (12a) finds a stop on the inclined
surface (26a) of that rib that cooperates with the de-
flected latching element (12a).

13. The connector of any of claims 10-12
wherein the TPA member (20) is of box-like construc-
tion having a hollow (25) in it, and
wherein said walls (21A, 21B, 21C) formed of the
blocking elements (21) are arranged in said hollow
(25).

14. The connector of claim 13
wherein the connector housing (10) has a block-like
portion (10a) corresponding in shape to the hollow
(25) of the TPA member (20) and including lateral
sidewalls (18) that extend perpendicular to said cav-
ities (11A, 11B, 11C), and a number of parallel walls
(15) that extend between said lateral sidewalls (18).

15. The connector of claim 14
wherein the connector housing (10) comprises even-
numbered (2n) parallel walls (15), each having a first
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side shaped with a plurality of recesses (16) forming
the cavity formations and a second side, the first side
facing a respective cavity (11) for accommodating
terminals (31) in a row.

16. The connector of any of claims 11-15
wherein the terminals (31) are of U-shaped config-
uration having legs (31c, 31d) that fit into the slots
between ribs (26) and fins (27) and, in the space
between the legs (31c, 31d, 31e), define a terminal
contact area.

17. The connector of claim 16
wherein the TPA member (20) comprises terminal
openings (71) for plug terminals (6, 7) of the com-
plementary connector (2) that are arranged register-
ing to the respective terminal contact areas of the
terminals (31), and probe access openings as well
as extraction tool openings (73) that are arranged
out of register to the terminal contact areas.

18. A connector (1) mateable with a complementary con-
nector (2), comprising
a connector housing (10),
a plurality of terminals (31), each including a terminal
contact area, and
a TPA member (20) for terminal position assurance,
the connector housing (10) including
a plurality of cavity formations,
each for receiving a respective one of the terminal
(31),
each a latching element (12) being provided for each
cavity formation for latching a respective one of the
terminals (31) in a fully inserted position,
the TPA member (20) including
blocking elements (21) which, in a final position of
the TPA member,
cooperate with the latching elements (12) so as to
lock the terminals (31) which are in fully inserted po-
sitions, and
when at least one of the terminals (31) is not in its
fully inserted position, the respective latching ele-
ment (12) cooperates with the TPA member (20) so
as to prevent the TPA member from reaching its final
position,
wherein the TPA member (20) is of box-like construc-
tion comprising a front wall (22) with a number
of terminal openings (71),
of probe access openings (72) and
of extraction tool openings (73),
the terminal openings (71) being arranged in first
rows and
the probe access openings (72) as well as the ex-
traction tool openings (73) being arranged in second
rows,
are arranged relative to the terminals (31) so that a
probe tool or
an extraction tool (75) do not touch the terminal con-

tact area, if properly inserted into its respective open-
ing (72, 73).

19. The connector of claim 18
wherein the terminal openings (71), the probe ac-
cess openings (72) and the extraction tool openings
(73) are of a size and shape different to one another
such that the extraction tool (75) does not fit into the
terminal openings (71) or the probe access openings
(72).

20. The connector of claim 19
wherein the terminal openings (71) are square open-
ings, the probe access opening (72) are circular
openings and the extraction tool openings (73) are
basically triangular openings.

Amended claims in accordance with Rule 137(2)
EPC.

1. A connector (1)
mateable with a complementary connector (2), com-
prising
a connector housing (10),
a plurality of terminals (31), and
a TPA member (20) for terminal position assurance,
the connector housing (10) including
a plurality of cavity formations, each for receiving a
respective one of the terminals (31),
a latching element (12) being provided for each cav-
ity formation for latching a respective one of the ter-
minals (31) in a fully inserted position,
TPA latching means (60) provided on the TPA mem-
ber (20) and the connector housing (10), respective-
ly, to latch the TPA member in its final position onto
the connector housing, the TPA member (20) includ-
ing
locking elements (21) which, in the final position of
the TPA member, cooperate with the latching ele-
ments (12) so as to lock the terminals (31) which are
in fully inserted positions, and
when at least one of the terminals (31) is not in its
fully inserted position, the respective latching ele-
ment (12) cooperates with the TPA member (20) so
as to prevent the TPA member from reaching its final
position,
the connector (1) also including TPA position detect-
ing means (50) that forms a stop that prevents mating
of the connectors (1, 2) when the TPA member (20)
is in an intermediate position,
characterized in that
the TPA latching means (60) is arranged separated
from the TPA position detecting means (50),
the TPA position detecting means (50) comprises

- guiding means (51) forming a guiding groove
(53) on the housing (10), and
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- at least one spring finger (55) having an inward
bias,

wherein the spring finger (55) includes

- a stop element (57) for the complementary con-
nector (2) and
- at least one boss (58) for cooperation with the
guiding groove (53) of the guiding means (51),
- so as to guide the boss (58) of the spring finger
(55) into and along the guiding groove (53), and
- when a terminal (31a) is not fully inserted, the
TPA member (20) with its stop element (57)
takes a stopping position wherein the stop ele-
ment (57) prevents mating, and
- when all terminals (31) are fully inserted, shift-
ing of the TPA member (20) into its final position
is possible so that stop element (57) is in an
unblocking position so as to enable mating of
the connectors (1, 2).

2. The connector of claim 1
wherein the TPA member (20) is of box-like construc-
tion having a hollow (25) in it and comprising
a frontside wall (22) with openings (71) for male ter-
minals (7) of the complementary connector (2),
a first pair of lateral sidewalls (23),
a second pair of lateral sidewalls (24) and
an open side for assembly on the connector housing
(10),
each sidewall (24) of the second pair having a slot
(56) that defines the outlines of a respective spring
finger (55) with a pair of bosses (58) extending into
each slot (56).

3. The connector of claim 2
wherein the connector housing (10) has a block-like
portion (10a) corresponding in shape to the hollow
(25) of the TPA member (20), the block-like portion
(10a) on its outer side comprising a pair of parallel
ribs (52) with the guiding groove (53) therebetween,
and a cam (54) arranged at an entry side of the guid-
ing groove (53), the ribs (52) having an undercut por-
tion (52a) and together with the guiding groove (53)
form guideways so that the pair of bosses (58) of
each spring finger (55) are guided along the guide-
ways when the TPA member (20) is shifted into its
final position.

4. The connector of claim 3
wherein the cam (54) at the entry side of the guiding
groove (53), in cooperation with the spring finger
body (55), defines the stopping position of the TPA
member (20).

5. The connector of any of claims 1-4
wherein the TPA latching means (60) include a flex-
ible tongue (61) provided with dogs (62) and formed

from wall portions of the TPA member (20), and
catches (65) on the connector housing (10).

6. The connector of claim 5 related to claim 2-4
wherein each lateral sidewall (24) of the second pair
of lateral sidewalls (24) comprises a second slot (63)
so as to form the flexible tongue (61) from wall por-
tions of the second pair of lateral sidewalls (24).

7. The connector of any of claims 2-6
wherein the frontside wall (22) of the TPA member
(20), close to each second pair of lateral sidewalls
(24), comprises openings (74) for entry of an extrac-
tion tool so as to unlatch the TPA member (20) from
engagement with the connector housing (10).

8. The connector of any of claims 1-7
wherein the blocking elements (21) of the TPA mem-
ber (20) form walls (21A, 21B, 21C) comprising ribs
(26) extending therefrom, each rib (26) having an
inclined end surface (26a) facing a respective latch-
ing element (12) for engaging the same when such
latching element (12a) is deflected by virtue of a ter-
minal (31a) not fully inserted.

9. The connector of claim 8
wherein the terminals (31) are of U-shaped config-
uration having side legs (31c, 31d) and
wherein the blocking elements (21) comprise fins
(27) that, together with the ribs (26) form slots ther-
ebetween to guide the side legs (31c, 31d) of the
terminals (31) in their fully inserted positions.

10. The connector of any of claims 3-9
wherein slot-like cavities (11A, 11B, 11C) are formed
between parallel walls (15) of the housing block-like
portion (10a) and towards each lateral sidewall (23)
of the first pair of sidewalls (23), each wall (15) being
provided with a row of recesses (16) for accommo-
dating the respective terminals (31), and
wherein the latching elements (12) and the blocking
elements (21) extend in the slot-like cavities (11A,
11B, 11C) from opposite sides of the cavities (11A,
11B, 11C).
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