
WO 2004/001909 PCT/US2003/018919  LATCHING SYSTEM FOR ELECTRICAL CONNECTORS
Field of the Invention: This invention generally relates to the art of
electrical connectors and, particularly, to  a latching system for such
connectors. 5 Background of the Invention: Generally, an electrical
connector typically includes some form of housing which  mounts a plurality
of conductive terminals for connection to the terminals of a  complementary
mating connecting device such as a second connector. When the connector is
mated with the mating device or second connector, some form of latching
means often is 10 provided to prevent the connectors from becoming
unintentionally unmated. Heretofore, many latching devices, arms or the
like have been formed' integrally with  the connector housing. However,
such integral latch arms cause problems in that they often  do not provide
sufficient latching forces and they are prone to damage or breakage. Latch
arms which are independent of the connector housing have been used but,
when a pair of 15 latch arms are used, they are difficult to unlatch
simultaneously. Also, spring members,  which are integrally formed with the
latch arm, do not always provide consistently predictable  forces without
the use of tight manufacturing control. Inconsistent forces can cause
differential latching side loads which can result in one side of the
connector assembly  becoming decoupled and causing signal loss and
potential damage to the latched components. 20 In addition, the latch arms
with separate spring members are not easily manufactured due to,  for
example, means for attaching the spring member to the latch arm. The
present invention  is directed to solving these problems by providing an
improved latch arm arrangement in an  electrical connector assembly. 25
Summary of the Invention: An object, therefore, of the invention is to
provide a new and improved latching  system for an electrical connector. In
the exemplary embodiment of the invention, a connector housing has a front
mating  end and a rear terminating end. The housing mounts a plurality of
conductive terminals for 



WO 2004/001909 PCT/US2003/018919  2 contacting the terminals of an
appropriate mating connecting device. At least one elongated  latch arm has
a front latching end and a rear actuating/unlatching end. The latch arm has
an  enlarged integral pivot portion intermediate its front and rear ends.
The housing includes an  elongated groove extending between its front
mating end and rear terminating end. The 5 groove receives the elongated
latch arm, with the front latching end of the arm near the front  mating
end of the housing and the rear actuating/unlatching end of the arm exposed
at the rear  terminating end of the housing. The groove has an enlarged
journal portion for receiving the  enlarged pivot portion of the latch arm.
The groove also has an enlarged cavity portion at one  side thereof. A
spring is provided independent of the latch arm for pivoting the latch arm
10 about the pivot portion thereof and biasing the front latching end of
the latch arm in a latching  direction. The spring is located in the
enlarged cavity portion of the elongated groove in the  connector housing.
As disclosed herein, a pair of the elongated latch arms are provided and
are positioned  in a corresponding pair of the elongated grooves at
opposite sides of the connector housing.  15 Preferably, the elongated
latch arms are fabricated of metal material. An insulating covering is
provided over the rear actuating/unlatching end of each latch arm. The
spring also is  preferably fabricated of metal material. According to one
aspect of the invention, the spring for each latch arm and the  enlarged
cavity portion for each respective groove are located rearwardly of the
pivot portion  20 of the respective latch arm and the journal portion of
the groove. The springs are located inside the latch arms behind the pivot
portions of the arms to bias the front latching ends of  the arms in
inwardly latching directions. According to another aspect of the invention,
each spring is formed as a leaf spring  which has opposite ends folded back
over an intermediate portion thereof. The opposite ends  25 are adjacent
each other and spaced from the intermediate portion. Other objects,
features and advantages of the invention will be apparent from the
following detailed description taken in connection with the accompanying
drawings.  



Brief Description of the Drawings: 30 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 WO 2004/001909 PCT/US2003/018919  3 conjunction with the
accompanying drawings, in which like reference numerals identify like
elements in the figures and in which: FIG. 1 is a perspective view looking
toward the front mating end of an electrical  5 connector embodying the
latching system of the invention; FIG. 2 is a perspective view looking at
the rear terminating end of the electrical  connector; FIG. 3 is an
exploded perspective view of the electrical connector, with the interior
terminal module removed; 10 FIG. 4 is a top plan view looking at the base
housing part, with one of the latch arms  and independent springs mounted
therewithin; and FIG. 5 is a view similar to that of FIG. 4, with the latch
arm pivoted to an unlatching  position. 15 Detailed Description of the
Preferred Embodiment: Referring to the drawings in greater detail, and
first to FIGS. 1 and 2, the latching  system of the invention is embodied
in an electrical connector, generally designated 10,  which includes an
insulating upper cover 12, an insulating lower cover 13 and a two-part
conductive housing. The housing which is surrounded by the two-part cover
includes a cover 20 housing part, generally designated 18, and a base
housing part, generally designated 20. The  housing defines a front mating
end 14 and a rear terminating end 16 of the connector. As best seen in FIG.
1, front mating end 14 of connector housing 18, 20 defines a plug 22 for
receiving a receptacle portion of an appropriate or complementary mating
connecting device  or second connector. Between the cover housing part 18
and the base housing part 20 is 25 mounted a terminal module, generally
designated 24 (only appearing in Fig. 1), which carries  



in a non conductive material a plurality of conductive terminals 26 for
contacting the  terminals of the mating connector. As best seen in FIG. 2,
rear terminating end 16 of connector housing 18, 20 includes a
cable-receiving aperture 28 through which a multi-wire electrical cable
(not shown) is 30 located. The individual or discrete wires or conductors
of the electrical cable are electrically  connected to terminals 26 of the
connector. Actually, as can be seen in FIG. 3, one-half of WO 2004/001909
PCT/US2003/018919  4 cable-receiving aperture 28 is located in each of the
cover housing part 18 and the base  housing part 20 of the connector.
Referring to FIG. 3 in conjunction with FIGS. 1 and 2, the invention herein
centers  around a pair of elongated latch arms, generally designated 30,
which are positioned within  5 grooves, generally designated 32, in cover
housing part 18 and base housing part 20. In essence, latch arms 30, while
positioned within grooves 32, are sandwiched between the two  housing
parts. The interior terminal module 24 has been removed from FIG. 3 (as
well as  FIGS. 4 and 5) to facilitate the illustration. FIG. 3 shows one of
the latch arms 30 positioned  within one of the grooves 32 of cover housing
part 18. As can be seen, approximately one 10 half of the latch arm along
its length is positioned within the groove of the cover housing part.  When
base housing part 20 is positioned over the base housing part 18, the latch
arms  equally project into grooves 32 of both the base housing part 20 and
the cover housing part  18. FIG. 3 also shows that base housing part 20 has
a plurality of side latching flanges 34  which snap over a plurality of
latching ribs 36 on the outer sides of cover housing part 18 to 15 hold the
two housing parts together sandwiching the latch arms therebetween as well
as  mounting terminal module 24 within the two-part housing. Referring to
FIG. 4 in conjunction with FIG. 3, each latch arm 30 is an elongated
member stamped and formed of metal material to define a front latching end
30a and a rear  actuating/unlatching end 30b. Stiffening ribs 30c are
formed in the latch arms lengthwise 20 thereof. Front latching end 30a has
an inside latching boss 30d for engaging a latching  component of the
complementary mating connector. Rear actuating/unlatching end 30b of  



each latch arm includes a pair of inwardly angled wing portions 30e. An
insulating covering  40 is positioned over the rear actuating/unlatching
end 30b of each latch arm. Finally, each  latch arm is stamped and formed
with an integral pivot portion 42 which is intermediate its  25 front
latching end 30a and its rear actuating/unlatching end 30b. Still referring
to FIG. 4 in conjunction with FIG. 3, each groove 32 at each opposite  side
of each of base housing part 18 and cover housing part 20 is substantially
identical and  includes a number of portions or sections. First of all,
each groove 32 is elongated and  extends along each side of each housing
part generally between front mating end 14 and rear 30 terminating end 16
of the connector. The elongated grooves are configured for receiving
elongated latch arms 30 with the front latching ends 30a of the latch arms
exposed at front  mating end 14 of the connector as clearly seen in FIG. 4.
FIG. 4 shows how the rear WO 2004/001909 PCT/US2003/018919  5
actuating/unlatching ends of the latch arms, surrounded by insulating
coverings 40, are  exposed or project rearwardly beyond rear terminating
end 16 of the connector. FIG. 4 best shows that each groove 32 has an
enlarged journal portion 44 which is the  location of the pivot for
receiving pivot portion 42 of the respective latch arm. Therefore, 5 front
latching end 30a and rear actuating/unlatching end 30b of each latch arm 30
can move  about pivot portion 42 back and forth in the direction of
double-headed arrow "A" for the  front end and double-headed arrow "B" for
the rear end. With the pivot being between the  opposite ends, when the
rear end moves inwardly, the front end moves outwardly and vice  versa.
Each groove 32 also includes an enlarged cavity portion 46 at the inside of
the groove 10 rearwardly of journal portion 44. The cavity portion receives
a spring, generally designated  48, which will be described in greater
detail hereinafter. With the spring located rearwardly  of the pivot or
enlarged journal portion 44 of the pivot and inside the latch arm, the
spring is  effective to bias the rear end of the latch arm outwardly and
bias the front end of the latch arm  inwardly in a latching direction. 15
Each groove 32 includes an anti-overtravel abutment surface 47 at the
inside thereof  near the rear of the groove. As can be seen clearly in FIG.
4, anti-overtravel abutment surface  



47 is spaced, as at 50, from rear end 30b of the latch arm when the latch
arm is in its spring- biased latching position as shown. Each spring 48 is
formed as a metal leaf spring which has opposite ends 48a folded  20 back
over an intermediate portion 48b of the spring. Therefore, opposite ends
48a of the  spring are adjacent each other and, as shown, are spaced from
intermediate portion 48b. With  this unique construction of the leaf
spring, folded back opposite ends 48a provide two spring  arms and can
thereby double the spring forces from a single spring component. By
providing  the spring independent of its respective latch arm 30, different
materials can be used for the 25 springs from the latch arms to provide
different forces and/or spring characteristics as design  parameters
dictate. This simple spring construction designed to easily slip into
enlarged  cavity portions 46 adds to the ease of manufacture. In comparing
FIG. 5 with FIG. 4, it can be seen that actuating/unlatching end 30b of
latch arm 30 has been moved inwardly in the direction of arrow "C". This
pivots the spring  30 arm about enlarged pivot portion 42 and moves front
latching end 30a of the spring arm outwardly in the direction of arrow "D"
so that the connector can be unlatched from its  complementary mating
connecting device or second connector. FIG. 5 also shows that the WO
2004/001909 PCT/US2003/018919  6 rear end of the latch arm has come into
abutment with anti-overtravel abutment surface 47 at  the inside of groove
32 at the rear of the groove. This anti-overtravel surface prevents the
latch arm from being excessively biased inwardly which could cause damage
or deformation  to the latch arm and/or spring 48. 5 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. WO 2004/001909 PCT/US2003/018919  7
CLAIMS:  



1. A latching system for an electrical connector, comprising: a connector
housing having a front mating end and a rear terminating end and  mounting
a plurality of conductive terminals in a terminal module for contacting the
terminals of an appropriate mating connecting device; 5 at least one
elongated latch arm having a front latching end and a rear
actuating/unlatching end, the latch arm having an integral pivot portion
intermediate its front  and rear ends; said housing including an elongated
groove extending between its front mating end  and rear terminating end,
the groove receiving the elongated latch arm with the front latching  10
end thereof near the front mating end of the housing and the rear
actuating/unlatching end thereof exposed at the rear terminating end of the
housing, the groove having an enlarged  journal portion for receiving the
pivot portion of the latch arm, and the groove having an  enlarged cavity
portion at one side thereof; and a spring independent of the latch arm for
pivoting the latch arm about the pivot 15 portion thereof and biasing the
front latching end of the latch arm in a latching direction, the  spring
being located in said enlarged cavity portion of the elongated groove in
the connector  housing. 2. The latching system of claim 1, including a pair
of said elongated latch arms in  a corresponding pair of said elongated
grooves at opposite sides of the connector housing. 3. The latching system
of claim 1 wherein said elongated latch arm is fabricated  of metal
material. 4. The latching system of claim 3, including an insulating
covering over the rear  actuating/unlatching end of the latch arm. 5. The
latching system of claim 1 wherein said spring and the enlarged cavity
portion of said groove are located rearwardly of the pivot portion of the
latch arm and the  journal portion of the groove. WO 2004/001909
PCT/US2003/018919  8 6. The latching system of claim 5 wherein said latch
arm and groove are located  



at one side of the connector housing, and the spring is located inside the
latch arm to bias the  front latching end thereof in an inward latching
direction. 7. The latching system of claim 1 wherein said spring comprises
a leaf spring  which has opposite ends folded back over an intermediate
portion with the opposite ends  being adjacent each other and spaced from
said intermediate portion. 8. The latching system of claim 7 wherein said
spring is fabricated of metal  material. 9. A latching system for an
electrical connector, comprising: a connector housing having a front mating
end and a rear terminating end and mounting a  plurality of conductive
terminals for contacting the terminals of an appropriate mating  connecting
device; 5 a pair of elongated latch arms fabricated of metal material and
each latch arm having a  front latching end and a rear actuating/unlatching
end, each latch arm having an integral pivot  portion intermediate its
front and rear ends; said housing including a pair of elongated grooves at
opposite sides of the housing  extending between its front mating end and
rear terminating end, each groove receiving one  10 of the elongated latch
arms with the front latching end thereof near the front mating end of the
housing and the rear actuating/unlatching end thereof exposed at the rear
terminating end of  the housing, each groove having an enlarged journal
portion for receiving the pivot portion of  a respective one of the latch
arms, and each groove having an enlarged cavity portion at one  side
thereof; and 15 a spring independent of each latch arm for pivoting the
respective latch arm about the  pivot portion thereof and biasing the front
latching end of the respective latch arm in a  latching direction, the
springs being located in said enlarged cavity portions of the elongated
grooves in the connector housing. 10. The latching system of claim 9,
including an insulating covering over the rear  actuating/unlatching end of
each of the latch arms. WO 2004/001909 PCT/US2003/018919  9 



11. The latching system of claim 9 wherein each spring and the enlarged
cavity  portion of the respective groove are located rearwardly of the
pivot portion of the respective  latch arm and the journal portion of the
groove. 12. The latching system of claim 11 wherein said springs are
located inside the  latch arms to bias the front latching ends of the latch
arms in inwardly latching directions.  13. The latching system of claim 9
wherein each spring comprises a leaf spring which has opposite ends folded
back over an intermediate portion with the opposite ends  being adjacent
each other and spaced from said intermediate portion. 14. A latching system
for an electrical connector, comprising: a connector housing mounting a
plurality of conductive terminals in a terminal  module for contacting the
terminals of an appropriate mating connecting device; at least one
elongated latch arm movably mounted in an elongated groove on the housing
and  5 having a front latching end and a rear end; and a spring independent
of the latch arm for biasing the front latching end thereof in a  latching
direction, the spring being a leaf spring which has opposite ends folded
back over an  intermediate portion with the opposite ends being adjacent
each other and spaced from the  intermediate portion, the spring mounted in
an enlarged cavity portion in the hosing 10 communicating with the enlarged
groove. 15. The latching system of claim 14 wherein said spring is
fabricated of metal  material. 16. The latching system of claim 15 wherein
said elongated latch arm is fabricated  of metal material. 17. The latching
system of claim 14, including a pair of said elongated latch arms  at
opposite sides of the connector housing, with a corresponding pair of said
springs  operatively associated with the latch arms. 


