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Description

[0001] This invention relates to terminal retention in
connectors and particularly primary and secondary ter-
minal retention.
[0002] In connectors, it is common to have a primary
terminal retention feature that retains the individual ter-
minals in their respective terminal passageways. Con-
nectors typically hold a plurality of terminals, this primary
retention feature enables each terminal to be held in
place once loaded into the connector while the other ter-
minals are being loaded in their respective passage-
ways. In high vibration environments or in applications
where it is likely that there may be additional forces ex-
cerpted on the terminal that tend to dislodge the terminal
from the terminal receiving passageway, it is also com-
mon to incorporate a secondary locking member as part
of the connector assembly. A common form of a sec-
ondary locking member involves a structure having a
shoulder that is moveable into the passageway in order
to provide an obstruction therealong would interfere with
a complementary shoulder on the contact and thereby
prevent withdraw.
[0003] An example of an electrical connector of this
type is illustrated in EP 0 510 583 where a generally rec-
tangular terminal block has a number of electrical termi-
nal receiving cavities with primary connection means
disposed along the longer sides of the terminal block
and corresponding to each of the respective cavities in
order to retain the electrical terminals therein. The pri-
mary connecting means are integrally moulded resilient
arms having a latching tab thereupon to engage the con-
tact when it is inserted. Additionally, a secondary locking
structure is provided by a flexible hinged flap having a
plurality of comb-like teeth thereupon which extend
through holes in the terminal block and into the passage-
way to obstruct the passageways, thereby preventing
the terminal from being removed from the terminal
block.
[0004] An electrical connector with all features of the
precharacterizing portion of claim 1 is known from US-A-
5'653'613. This document discloses a connector for re-
ceiving terminals therein with a terminal block with pri-
mary locking and with secondary locking for the termi-
nals.
[0005] In general, there is trend toward reducing the
size of connectors. For various reasons, it may not be
possible to reduce the spacing between the terminals
positioned within the connector. Therefore, it is desira-
ble to minimise the outside profile of the terminal block.
This presents a number of problems to connectors such
as that disclosed in the aforementioned reference. First
of all, as the outer profile becomes smaller, the wall in
which the primary retention means is disposed becomes
thinner. This makes it difficult to form the integrally
moulded latch arm. Additionally, when a primary reten-
tion arm and an opening for secondary locking is pro-
vided the structural integrity of the terminal block is re-

duced.
[0006] Therefore, it is desirable to improve upon the
existing connectors by providing effective primary termi-
nal retention in terminal blocks having thin walls. It is a
problem with connectors such as that disclosed above
to provide primary terminal retention in generally rectan-
gular connectors where the longitudinally extending
walls are close to the terminal passageways so that it is
not easily to form primary connecting means therein. It
is a problem with connectors as disclosed in the afore-
mentioned reference that as the wall becomes thinner,
the amount of material available for the forming of the
resilient arm with the latch thereupon is reduced, these
primary retention members become susceptible to over-
stress damage and it is desirable to prevent such failure.
[0007] These objectives are achieved with a connec-
tor according to claim 1.
[0008] It is important to note however that while the
aforementioned reference is directed to an electrical
connector and that is the most common application of
connectors, the problems set out above also apply to
fibre optic connectors and the present invention is ap-
plicable to connectors in general. The terminals de-
scribed herein are meant to be generic and could be ei-
ther for the termination of optical or electrical cables.
[0009] At least the first problem set out above is
solved by providing a connector for receiving terminals
therein, the connector comprising a terminal block hav-
ing outer walls and opposing ends walls, a terminal re-
ceiving passageway extending between the opposing
end walls for receiving a terminal therein, and a primary
retention member disposed along the passageway hav-
ing a resilient retention arm extending into the passage-
way to retain their terminal therein, the connector being
characterised in that the primary retention member is
formed from a generally flat plate and includes a body
set in the terminal block and the retention arm extends
from the body into the passageway.
[0010] At least the second problem set out above is
solved by providing a connector for receiving terminals
therein, the connector comprising a terminal block hav-
ing outer side walls that intersect to define corners and
opposing end walls, a terminal receiving passageway
extending between the opposing end walls for receding
a terminal therein, and a primary retention member dis-
posed along at least one of the terminal receiving pas-
sageways and having resilient retention arm extending
into the passageway to retain the terminal therein,
where the at least one passageway is located in the vi-
cinity of one of the corners, the connector is character-
ised in that primary retention member is disposed be-
tween the one of the corners and the one passageway
in the vicinity of the corner.
[0011] At least the third problem set out above is
solved by providing a connector for receiving terminals
therein, the connector comprising a terminal block hav-
ing outer side walls and opposing end walls with terminal
receiving passageways extending therethrough, prima-
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ry retention members are disposed along respective
passageways and include an moulded resilient latch
arm formed integrally with terminal block that extends
into the passageway to prevent withdraw of the inserted
terminal, the connector characterised in that the termi-
nal block includes a post located behind the resilient
latch arm to prevent overstress.
[0012] It is an advantage of the present invention that
an effective primary retention of terminals in a terminal
block may be achieved even when the walls adjacent
the terminal receiving passageways are relatively close
thereto. It is yet another advantage of the invention that
the primary retention member may be stamped and
formed from a thin sheet of metal. It is another advan-
tage of the invention that by providing a primary reten-
tion member in the vicinity of the corner, additional ma-
terial of the terminal block is available in order to estab-
lish the primary retention. It is another advantage of the
invention that by providing a post behind a resilient latch
arm of the primary retention member to prevent over-
stress, smaller latch arms may be used.
[0013] It is still yet another advantage that secondary
locking is included in a connector of this type. In partic-
ular, a secondary locking member is incorporated in a
cover.
[0014] The invention will now be described by way of
example with reference to the following drawings where-
in:

Figure 1 is an upper perspective view of a Terminal
block incorporating the present invention;
Figure 2 is a partially cutaway side perspective view
of the terminal block of figure 1;
Figure 3 is a sectional view of the terminal block of
figure 1 taken along line 3-3;
Figure 4 is a sectional view of the terminal block of
figure 1 taken along line 4-4;
Figure 5 is an end perspective view of another em-
bodiment of a connector according to the present
invention, particularly suited for fibre optic applica-
tions;
Figure 6 is an end perspective view of a terminal
block of the connector shown in figure 5;
Figure 7 is a bottom perspective view of a cover for
the connector illustrated in figure 5; and
Figure 8 is a top cut-away view of the assembled
connector of figure 5.

[0015] With reference now to figure 1, a terminal block
4 has outer walls 6, 7, 8, 9, 10 and opposing end walls
12, 14. A pair of terminal receiving passageways 16 ex-
tend through the terminal block 4 between he opposing
end walls 12, 14. Disposed in these terminal receiving
passageways 16 are terminals 18. As mentioned above,
these terminals 18 are meant to be generic in nature
and could represent either fibre optic or electrical termi-
nals. Respective primary retention members 20, 22 are
disposed along the passageways for retaining the ter-

minals 18 therein. Additionally, a secondary locking
member 24 is received within a slot 26 that extends
transversely across the terminal block 4 relative to the
passageways 16. The locking member 24 is part of a
cover (not shown). Additionally, it can be seen that side
walls 6 and 10 define a corner 28 and side walls 8 and
9 define a corner 30.
[0016] With reference now to figure 2, the primary re-
tention members 20, 22 will be described in greater de-
tail. With reference first to primary retention member 20,
the primary retention member 20 is a stamped and
formed piece of flat metal having a body portion 32. A
locking lance 34 is sheared out of the body 32 in order
to retain the retention member 20 within terminal block
4. Additionally, a resilient retention arm 36 is also
sheared from the body 32 and folded so that a free end
38 extends into passageway 16. The resilient retention
arm 36 is constructed such that as the terminal 18 is
inserted into the housing, the retention arm 36 will de-
flect a shoulder 40 of the terminal 18 passes by and then
resile therebehind to prevent removal of the terminal 18.
[0017] The primary retention member 20 is disposed
within a channel 42 that is moulded into the terminal
block 4. The primary retention member 20 is disposed
between the passageway 16 and the corner 30 defined
by side walls 9 and 8. As can be seen, the primary re-
tention member 20 is relatively thin and takes up a min-
imum amount of space, thereby making a particularly
useful in connectors having relatively thin side portions
between the terminal passageways 16 and an adjacent
side 9. It is also envision that the body 32 and the asso-
ciated retention arm 36 could be curved to more closely
comply with the shape of the passageway 16 when cy-
lindrical terminal 18 are used. Note, non-cylindrical pas-
sageways may be formed and the primary retention
member may be disposed along the side wall.
[0018] With further reference to figure 2, a further pri-
mary retention member 22 will be described in detail.
The primary retention member 22 is a conventionally
configured and integrally moulded member with the ter-
minal block 4. Primary retention member 22 includes a
resilient arm 42 suspended in cantilevered fashion and
extending generally from opposing end wall 12 towards
a free end 44. A latch 46 is formed at the free end 44
and extends into the passageway 16. The latch 46 is
configured to allow a shoulder 40 of the terminal 18 to
pass during insertion and then when the latch arm 42
resiles back to prevent withdraw of the terminal. This is
best seen in figure 4. Furthermore, at the free end 44 is
a notch 48 opposite the latch 46. Also, behind the free
end 44 is a post 50 that prevents overstress of the pri-
mary retention member 22.
[0019] The retention member 22 is formed between
the terminal receiving passageway 16 and the corner
28 defined by outer side walls 6 and 10. As can bee
seen, in the vicinity of the resilient arm 42, a portion of
the terminal block 4 at the corner 28 has been removed.
This enables the post 50 to be easily formed behind the
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resilient arm 42. However, a primary retention member
22 such as described above and the over-stressed post
50 may be incorporated anywhere along housing where
this desired prevent damage to the primary retention
member 22 by way of overstressing. This is especially
applicable where the side walls are relatively close to
the terminal receiving passageway 16.
[0020] With reference now to figures 3 and 4, section-
al views are shown that illustrate how the primary reten-
tion members 20, 22 interact with the terminals 18 when
they are received within passageways 16. As can be
seen in figure 3, retention arm 36 of the body 32 extends
into the passageway 16 to fit behind the shoulder 40.
Locking lance 34 is further received within a cavity 52
to prevent removal of the retention member 20. With ref-
erence now to figure 4, resilient arm 44 is shown canti-
levered downward from the end wall 12 to a tree end 44
which fits behind the shoulder of the terminal 18. Over-
stress post 50 is shown behind the free end 44 such that
excessive outward deflection of the resilient arm 42 will
be prevented by way of the post 50 which is located be-
hind the free end 44.
[0021] With reference to figures 1-4, it can advanta-
geously be seen by locating the primary retention mem-
bers 20, 22 in the corners 28, 30 that are in the vicinity
of the passageways 16, more material of the terminal
block 12 is available. Furthermore, the secondary lock-
ing member 24 that is inserted into the slot 26 includes
a pair of arms 54 defining a U-shaped cover structure
such that the arms 54 fit on either side of the terminal
behind a second shoulder 56 thereof.
[0022] Still yet another alternative embodiment of a
connector incorporating the present invention is shown
at 300 in figure 5. The connector 300 includes a terminal
block 304 and a cover 305. The connector 300 is shown
in a pre-assembled position where first latches 307 en-
gage ledges 309 of the cover 305 such that terminals
318 (seen in figure 8 and in this case fibre optic termi-
nals) can be inserted into the terminal receiving pas-
sageway 316. Once the terminals 318 are inserted in
the passageway 316, the cover 305 can be pushed
downward in the direction of arrow B such that a lower
edge 311 of the cover 305 travels over camming surfac-
es 313 of second latches 315 until the latches 315 en-
gage the surfaces 309. In order to achieve optimum re-
siliency of the cover 305, it is possible to tailor the resil-
iency of the lower edge 311 in any number of ways such
as creating independent latches, thinner webs of mate-
rial within the cover or slices in the cover 305 that would
enable a portion to be deflected more freely.
[0023] With reference now to figure 6, the terminal
block 304 will be described in greater detail. The termi-
nal block has outer walls 306, 308 and opposing end
walls 312, 314. Primary retention members 322 are dis-
posed along the passageway 316 at the corner defined
by the intersection of walls 306, 308. These primary re-
tention members 322 are integrally moulded and resil-
iently deflectable latch members that correspond gen-

erally to those described above. Furthermore, an over-
stress post 350 is included to prevent damage to the
primary retention member 322 during insertion of the
terminal 318. Slots 326 are constructed to extend into
the terminal block 304 from wall 308 and be in commu-
nication with the terminal receiving passageway 316
such that secondary locking may be provided.
[0024] With reference now to figure 7, the cover 305
will be described in greater detail. The cover 305 is of
shell-like construction having an open bottom wall 351
wherein the terminal block 304 would be telescopically
received. The cover 305 has partially closed end walls
353 with an open cutout 355 provided to allow clearance
for the trailing leads that would extend from the terminals
318 positioned within the terminal block 304 when the
connector 300 is in the fully assembled state with the
surface 309 being engaged by the second latches 315.
Additionally, within the interior of the cover 305 are sec-
ondary locking members 324 which will be received
within the slots 326 as the cover 305 and terminal block
304 are assembled. One especially advantageous fea-
ture of this construction is when the connector 300 is
used as a splice connector for two abutting fibre optic
terminals 318, the distances within the connector can
be accurately controlled. This is because each of the
secondary locking members 324 include a face 357 that
would abut a shoulder 361 of a ferrule and these faces
357 are produced in the same mould. This is best seen
in figure 9 where the faces 357 are abutting rear surfac-
es 359 of the shoulders 361 of the fibre optic terminals
318.
[0025] Therefore, advantageously, primary retention
has been provided for a connector having relatively thin
sections between terminal receiving passageways and
outer side walls of a terminal block. This is accomplished
by either locating the primary terminal retention mem-
bers and the corners defined by the side walls that are
in the vicinity of the terminal receiving passageways, or
by providing a primary retention member that is stamped
and formed form thin sheets of material and received
within the terminal block or by enhancing the structural
integrity of a primary locking member by providing over-
stress protection thereto.

Claims

1. A connector for receiving terminals (18) therein, the
connector comprising: a terminal block (4) having
outer side walls (6-10) that intersect to define cor-
ners (28, 30) and opposing end walls (12, 14), a ter-
minal receiving passageway (16) extending be-
tween the opposing end walls for receiving a termi-
nal therein, and a primary retention member (20,
22) disposed along at least one of the terminal re-
ceiving passageways and having resilient retention
arm (36) extending into the passageway to retain
the terminal therein, wherein the at least one pas-
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sageway is located in the vicinity of one of the cor-
ners, and the connector comprising a cover that in-
cludes a secondary locking member (24) and the
terminal block has a slot (26) that extends into the
terminal block and in communication with the pas-
sageway such that when the cover is affixed to the
terminal block, the secondary locking member is re-
ceived within the slot, thereby obstructing the ter-
minal receiving passageway and preventing a ter-
minal therein from being withdrawn, the connector
being characterised in that the primary retention
member is disposed between the one of the corners
and the one passageway in the vicinity of the corner.

2. The connector of claim 1, wherein the primary re-
tention member is a stamped and formed metal
member.

3. The connector of claim 1, wherein the primary re-
tention member is integrally moulded with the ter-
minal block.

4. The connector of claim 3, wherein the resilient re-
tention arm (42) extends to a free end (44) and the
terminal block includes a post (50) behind the free
end to prevent overstressing of the arm.

5. The connector of claim 4, wherein the latch arm in-
cludes a notch (48) corresponding to the post.

Patentansprüche

1. Steckverbinder zum Aufnehmen von Anschlüssen
(18) in demselben, wobei der Steckverbinder fol-
gendes umfaßt: einen Anschlußblock (4) mit äuße-
ren Seitenwänden (6-10), die einander überschnei-
den, um Ecken (28, 30) und gegenüberliegende
Stirnwände (12, 14) zu definieren, einen
Anschlußaufnahmedurchgang (16), der zum Auf-
nehmen eines Anschlusses in demselben zwischen
den gegenüberliegenden Stirnwänden verläuft, und
ein primäres Festhalteelement (20, 22), das längs
wenigstens eines der Anschlußaufnahmedurch-
gänge angeordnet wird und einen elastischen Fest-
haltearm (36) hat, der sich in den Durchgang er-
streckt, um den Anschluß in demselben festzuhal-
ten, bei dem der wenigstens eine Durchgang in der
Nähe einer der Ecken angeordnet wird und der
Steckverbinder eine Abdeckung umfaßt, die ein se-
kundäres Feststellelement (24) einschließt, und der
Anschlußblock einen Schlitz (26) hat, der sich in
den Anschlußblock und in Verbindung mit dem
Durchgang erstreckt, so daß das sekundäre Fest-
stellelement innerhalb des Schlitzes aufgenommen
wird, wenn die Abdeckung am Anschlußblock befe-
stigt wird, wodurch der Anschlußaufnahmedurch-
gang versperrt wird und verhindert wird, daß ein An-

schluß in demselben herausgezogen wird, wobei
der Steckverbinder dadurch gekennzeichnet ist,
daß das primäre Festhalteelement zwischen der ei-
nen der Ecken und dem einen Durchgang in der Nä-
he der Ecke angeordnet wird.

2. Steckverbinder nach Anspruch 1, bei dem das pri-
märe Festhalteelement ein geprägtes und geform-
tes Metallelement ist.

3. Steckverbinder nach Anspruch 1, bei dem das pri-
märe Festhalteelement integriert mit dem An-
schlußblock geformt wird.

4. Steckverbinder nach Anspruch 3, bei dem sich der
elastische Festhaltearm (42) zu einem freien Ende
(44) erstreckt und der Anschlußblock einen Pfosten
(50) hinter dem freien Ende einschließt, um eine
Überbeanspruchung des Arms zu verhindern.

5. Steckverbinder nach Anspruch 4, bei dem der Ver-
riegelungsarm eine dem Pfosten entsprechende
Kerbe (48) einschließt.

Revendications

1. Connecter destiné à recevoir des bornes (18), le
connecteur comprenant: un bloc à bornes (4) com-
portant des parois latérales externes (6-10) à inter-
section pour définir des coins (28, 30) et des parois
d'extrémité opposées (12, 14), un passage de ré-
ception des bornes (16) s'étendant entre les parois
d'extrémité opposées pour recevoir une borne, et
un élément de retenue primaire (20, 22) agencé le
long d'au moins un des passages de réception de
bornes et comportant un bras de retenue élastique
(36) s'étendant dans le passage pour y retenir la
borne, au moins un passage étant agencé au voi-
sinage de l'un des coins, le connecteur comprenant
un couvercle englobant un élément de verrouillage
secondaire (24), le bloc à bornes comportant une
fente (26) s'étendant dans le bloc à bornes et com-
muniquant avec le passage, de sorte que lors de la
fixation d'un couvercle sur le bloc à bornes, l'élé-
ment de verrouillage secondaire est reçu dans la
fente, bouchant ainsi le passage de réception des
bornes et empêchant le retrait d'une borne qui y est
contenue, le connecteur étant caractérisé en ce
que l'élément de retenue primaire est agencé entre
un des coins et un passage au voisinage du coin.

2. Connecteur selon la revendication 1, dans lequel
l'élément de retenue primaire est un élément es-
tampé et formé à partir de métal.

3. Connecteur selon la revendication 1, dans lequel
l'élément de retenue primaire est moulé d'une seule
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pièce avec le bloc à bornes.

4. Connecteur selon la revendication 3, dans lequel le
bras de retenue élastique (42) s'étend vers une ex-
trémité libre (44), le bloc à bornes englobant un
montant (50) agencé derrière l'extrémité libre pour
empêcher une contrainte excessive du bras.

5. Connecteur selon la revendication 4, dans lequel le
bras de verrouillage englobe une encoche (48) cor-
respondant au montant.
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