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Description

[0001] The invention relates to receptacle contacts,
and more particularly to receptacle contacts with multiple
contact areas with overstress members to prevent con-
tact arms on which the contact areas are located from
taking a permanent set.
[0002] Currently electrical contacts or wire contacts
are used to terminate a wire. Wire contacts require a
strong mechanical means of attaching to the wire to cre-
ate a permanent termination and a means to mate to a
mating contact to form an electrical connection. For ex-
ample, a wire contact may have a crimp end for termi-
nating the wire and a male or female mating end for a
mating contact. Some contacts have been developed
from metal strips or pre-plated metal strips, which are
stamped and then folded or formed into the appropriate
shape. These contacts have a generally box shaped mat-
ing end for mating to a contact having a pin or blade type
mating end. Contacts with a boxed shaped mating end
have external size and shape requirements to fit into a
cavity of a connector and an internal design for providing
the mechanical and electrical connection means for re-
ceiving and holding the pin or blade contact of the mating
contact. In current contacts having generally boxed
shaped mating ends, a contact or compliant beam may
be the means to receive and hold the mating pin contact.
[0003] However, known connectors typically contact
and mate the pin or mating contact at up to two areas.
This can result in a lack of sufficient physical contact that
reduces the reliability of the electrical connection and
renders the connector susceptible to reduction or loss of
connection. Further, vibration or other motion or move-
ment may result in a loss of connection.
[0004] In addition, some known connectors have con-
tact beams that have a high spring force, which decreas-
es the ability to control the normal force applied by the
contact beam, increasing the mating force of the connec-
tor, and increasing tolerance sensitivity. Other connector
problems may arise from having the contact beam ex-
posed to the mating pin, leaving the contact beam un-
protected from damage from external factors.
[0005] US 2012/0315806, on which the preamble of
claim 1 is based, discloses a receptacle contact for re-
ceipt of a mating contact therein. The receptacle contact
has a contact portion, comprising a resilient arm, a sup-
port arm and an overstress projection. The resilient con-
tact arm has a fixed end and a distal end with a contact
area for contacting a mating contact positioned on the
resilient contact arm proximate the distal end. The sup-
port arm is stamped and formed from an area of a wall
of the receptacle contact, the support arm cooperating
with the resilient contact arm to support the resilient con-
tact arm. The overstress projection is provided on the
wall of the receptacle contact to cooperate with the resil-
ient contact arm.
[0006] What is needed is a contact and method of in-
sertion that satisfies one or more of these needs or pro-

vides other advantageous features. Other features and
advantages will be made apparent from the present spec-
ification. The teachings disclosed extend to those em-
bodiments that fall within the scope of the claims, regard-
less of whether they accomplish one or more of the afore-
mentioned needs.

SUMMARY OF THE INVENTION

[0007] The problem is solved by a receptacle contact
for receipt of a mating contact therein, according to in-
dependent claim 1. The receptacle contact has a contact
portion comprising: a first resilient contact arm having a
having a fixed end and a distal end with at least one first
contact area for contacting a mating contact positioned
on the first resilient contact arm proximate the distal end;
a support arm stamped and formed from an area of a
wall of the receptacle contact, the support arm cooper-
ates with the first resilient contact arm to support the first
resilient contact arm; and an overstress member provid-
ed on the wall of the receptacle contact, characterized in
that the overstress member is formed to extend into the
area of the wall from which the support arm was formed;
wherein the overstress member cooperates with the sup-
port arm to prevent the support arm from being moved
beyond the overstress member and beyond the area of
the wall from which the support arm was formed, thereby
ensuring that the first resilient contact arm and the sup-
port arm will provide sufficient normal force to maintain
a mechanical and electrical engagement with the mating
contact. The contact portion may have side walls, each
of the side walls having an opening provided therein. The
resilient contact arm may extend between the side walls.
Projections may extend from the resilient contact arm
and extend through the openings of the side walls. A
weak area may be provided on the resilient contact arm,
the weak area positioned between the fixed end and the
projections. The weak area may have a second contact
area positioned proximate thereto. The projections may
engage a top wall of the opening of the sidewalls as the
mating contact is inserted into the receptacle contact,
causing the second contact area proximate the weak ar-
ea to move into engagement with the mating contact,
thereby providing multiple areas of contact between the
resilient contact arm and the mating contact to provide a
stable and reliable electrical connection therebetween.
[0008] The invention will now be described by way of
example with reference to the accompanying drawings
in which:

FIG. 1 is a perspective side view of an arrangement
of a receptacle contact included for background in-
formation.

FIG. 2 is an alternate perspective side view of the
receptacle contact of FIG. 1.

FIG. 3 is a partial longitudinal cross-section side view
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taken along the longitudinal center axis of a contact
portion of the receptacle contact of FIG. 2.

FIG. 4 is a partial longitudinal cross-section side view
taken along the longitudinal center axis of the contact
portion of the receptacle contact, similar to that of
FIG. 3, with a mating pin shown in an intermediate
mating position.

FIG. 5 is a partial longitudinal cross-section side view
taken along the longitudinal center axis of the contact
portion of the receptacle contact, similar to that of
FIG. 3, with the mating pin fully inserted in the contact
portion.

FIG. 6 is a partial cutaway view of the contact portion
showing bifurcated beams of a respective spring
arm.

FIG. 7 is a front elevational view of the receptacle
contact of FIG. 1.

FIG. 8 is a partial longitudinal cross-section side view
of an embodiment of the receptacle contact of the
present invention taken along the longitudinal center
axis of a contact portion of the receptacle contact.

FIG. 9 is a partial longitudinal cross-section side view
taken along the longitudinal center axis of the contact
portion of the receptacle contact, similar to that of
FIG. 8, with a mating pin shown in an intermediate
mating position.

FIG. 10 is a partial longitudinal cross-section side
view taken along the longitudinal center axis of the
contact portion of the receptacle contact, similar to
that of FIG. 8, with the mating pin fully inserted in the
contact portion.

FIG. 11 is a partial longitudinal cross-section side
view taken along the longitudinal center axis of the
contact portion of the receptacle contact, similar to
that of FIG. 8, with a mating pin shown in a skewed
or wrenched intermediate mating position.

FIG. 12 is a bottom perspective side view of the em-
bodiment of the receptacle contact shown in FIG. 8.

[0009] Wherever possible, like reference numerals are
used to refer to like elements throughout the application.
[0010] In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of various arrangements and embodi-
ments. However, those skilled in the art will understand
that the embodiments may be practiced without these
specific details, that the embodiments are not limited to
the depicted embodiments, and that the embodiments
may be practiced in a variety of alternative embodiments.

In other instances, well known methods, procedures, and
components have not been described in detail.
[0011] Further, various operations may be described
as multiple discrete steps performed in a manner that is
helpful for understanding the embodiments. However,
the order of description should not be construed as to
imply that these operations need be performed in the
order they are presented, or that they are even order-
dependent. Moreover, repeated usage of the phrase "in
an embodiment" does not necessarily refer to the same
embodiment, although it may. Lastly, the terms "compris-
ing," "including," "having," and the like, as used in the
present application, are intended to be synonymous un-
less otherwise indicated.
[0012] The disclosure relates to a receptacle contact
and method of mechanically and electrically engaging a
mating pin contact with the receptacle contact.
[0013] The arrangement of FIGS. 1 and 2 included for
background information shows a perspective view of a
receptacle contact 10 including a mating portion 20, a
crimp portion 22 and a transition portion or region 24.
The entire receptacle contact 10 is formed from a
stamped sheet-metal form, which is stamped and formed
or bent into the configuration shown in FIGS. 1 and 2.
[0014] In the arrangement shown, the crimp portion 22
has a rear insulation member 26 and a conductor mem-
ber 28. The insulation member 26 and conductor member
28 respectively engage the insulation and the conductor
of a wire in a known manner. While a crimped connection
is shown, the portion 22 may connect to a respective wire
using other known technology, such as, but not limited
to, insulation displacement technology. The transition
portion 24 extends between the mating portion 20 and
the crimp portion 22.
[0015] The mating portion 20 includes a box-shaped
contact portion 30 for accepting a respective mating con-
tact or mating pin contact 32 (FIGS. 4 and 5). The box-
shaped contact portion 30 has a bottom wall 34, a top
wall 36 and side walls 38, 40. As best shown in FIGS. 1
and 2, the top wall 36 has an orientation and/or locking
feature or locking projection 42 which projects outward
therefrom. The locking projection 42 is dimensioned to
cooperate with a cavity of a housing (not shown) to main-
tain the receptacle contact 10 in position in the housing.
The locking projection 42 cooperates with the housing to
provide the primary retention of the receptacle contact
10 in the housing. The locking projection 42 also acts as
a polarizing means. If a housing into which the receptacle
contact 10 is to be inserted has a corresponding cavity
into which the projection is to be positioned, then it is
assured that the receptacle contact 10 cannot be improp-
erly inserted into the housing.
[0016] Side wall 38 extends between and is integrally
attached to the bottom wall 34 and the top wall 36. Side
wall 40, as best shown in FIG. 1, extends from bottom
wall 34 and is positioned proximate top wall 36. A portion
44 of side wall 40 is configured to approximate the shape
of the locking projection 42, thereby providing a side sur-
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face for the locking projection 42 when the side wall 40
of the contact portion 30 is folded in position. A fold-over
flap 46, as best shown in FIG. 5, extends from the portion
44 of the side wall 40 to provide additional strength to
the locking projection 42 and to prevent unwanted ma-
terial from entering the contact portion 30 through open-
ings in the locking projection 42. As is shown in the fig-
ures, free end of side wall 40 and free end of top wall 36
are positioned proximate each other forming a seam 48.
[0017] Each side wall 38, 40 has an opening 50 which
extends therethrough. In the arrangement shown, the
openings 50 are proximately aligned with the locking pro-
jection 42; however other configurations may be used.
[0018] With reference to FIGS. 3 through 5, the one-
piece receptacle contact 10 has a first resilient contact
arm or spring arm 52 and a second resilient contact arm
or spring arm 54, which are formed integrally from the
bottom wall 34 and the top wall 36, respectively. The
resilient contact arms or spring arms 52, 54 extend be-
tween the side walls 38, 40. The resilient contact arms
52, 54 are each bent back from a fixed end 59 into the
contact portion 30 by an angle of approximately 180 de-
grees. Portions of the two resilient contact arms 52, 54
extend toward one another. Free ends or distal ends 56,
58 of the resilient contact arms 52, 54 have respective
freely movable contact areas 60, 62 provided proximate
thereto. In the arrangement shown, the contact areas are
rounded and are laterally offset, but are relatively close
together, so that even when small contact pins are in-
serted, a secure and reliable mechanical and electrical
connection is assured. In the arrangement shown in FIG.
3, the distal ends 56, 58, while offset, extend backward
approximately halfway from the fixed end 59 of the con-
tact portion 30 into the interior of the contact portion 30.
However, other lengths of the resilient contact arms 52,
54 may be incorporated, thereby allowing the contact ar-
eas to be positioned to accommodate mating contact pins
32 of different lengths. At least in the region of the contact
areas 60, 62, the resilient contact arms 52, 54 are pref-
erably provided with a plating or metalizing layer, such
as a gold or tin overlay, thereby providing an enhanced
electrical connection with the inserted contact pin.
[0019] Referring to FIG. 3, spring arm 52 has a support
arm or backup spring 64 positioned proximate thereto.
The support arm 64 is formed from the bottom wall 34.
The support arm 64 is bent into the interior of the contact
portion 30 and supports the spring arm 52 proximate the
distal end 56 thereof when the spring arm 52 is moved
downward as the mating contact pin 52 is inserted, as
shown in FIG. 4. However, the support arm 64 may con-
tact or engage the spring arm 52 at other locations de-
pending upon the support desired. To assure that the
spring arm 52 rests properly on the support arm 64, the
support arm 64 may be chamfered on its forward end.
The support arm 64 cooperates with the spring arm 52
to provide additional contact force as the mating contact
32 is inserted. The additional contact force supplied by
the support arm 64 allows the spring arm 52 to apply a

substantially higher contact force for the same spring
travel.
[0020] As best shown in FIGS. 3 through 5, a support
device 66 may be provided on the bottom wall 34. The
support device 66 is provided proximate to, but spaced
from the 180 degree bend. The spring arm 52 cooperates
with the support device 66 to allow the forces applied to
the spring arm 52 during the insertion of the mating pin
to be transferred through the support device 66 to the
bottom wall 34. The shape and spacing of the support
device 66 can be varied depending upon the structure of
the spring arm 52 and the contact portion 30.
[0021] An overstress projection 67 may also be pro-
vided on the bottom wall 34. The overstress projection
67 is provided between the support device 66 and the
distal end 56 of the spring arm 52. The overstress pro-
jection 67 is provided to cooperate with the spring arm
52 as the mating pin contact 32 is inserted into the re-
ceptacle contact 10. As the spring arm 52 is deflected
toward the bottom wall 34, the overstress projection 67
may engage the spring arm 52 to prevent further move-
ment of the spring arm 52 toward the bottom wall 34,
thereby preventing the spring arm 52 from taking a per-
manent set. The position and size of the overstress pro-
tection 67 may be directly related to the amount of de-
flection required for the spring arm 52 to take a permanent
set.
[0022] In one arrangement, the bottom wall 34 has a
support arm 64 and no overstress projection 67. In an-
other arrangement, the bottom wall 34 has an overstress
projection 67 but no support arm 64. In another arrange-
ment, the bottom wall 34 has both an overstress projec-
tion 67 and support arm 64.
[0023] A support device or detent 68 may be provided
on the top wall 36. The support device 68 is provided
proximate to, but spaced from the 180 degree bend of
the spring arm 54. The spring arm 54 cooperates with
the support device 68 to allow the forces applied to the
spring arm 54 during the insertion of the mating pin to be
transferred through the support device 68 to the top wall
36. No or essentially no force is generated by the 180
degree bend, thereby generating no stress in the 180
degree bend. The shape and spacing of the support de-
vice 68 can be varied depending upon the structure of
the spring arm 54 and the contact portion 30.
[0024] As previously described, spring arm 54 has con-
tact areas 62 provided proximate the distal end 58 there-
of. In the arrangement shown, as best shown in FIGS. 6
and 7, the spring arm 54 has two bifurcated beams 70
proximate the distal end 58. Each bifurcated beams 70
extends from a weak area 76 to the distal end 58 and
has a contact area 62 located thereon. Each beam 70
has a projection 72 which extends from the beam 70 into
the opening 50 of the side walls 38, 40, as will be more
fully described. A non-bifurcated cantilevered beam 74
is integrally attached to the bifurcated beams 70 at one
end and to the 180 degree bend of the spring arm 54 at
the other end. The interconnection between the non-bi-
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furcated cantilevered beam 74 and the bifurcated beams
70 is configured to be a weak area 76 relative to the non-
bifurcated beam cantilevered beam 74 thereby allowing
the weak area 76 provided on the resilient contact arm
54 to act as a pivot area, allowing the bifurcated cantilever
beams 70 to rotate about the weak area 76 and to move
relative to the non-bifurcated beam cantilevered beam
74, as will be more fully described. The weak area 76 is
provided on the resilient contact arm 54 and is positioned
between the fixed end 59 and the projections 72. The
bifurcated beams 70 are more easily displaced than the
relatively stiff non-bifurcated beam cantilevered beam
74. A second contact area 77 is provided at or proximate
to the weak area 76. As shown in FIG. 5, the contact area
77 is transversely offset relative to the contact area 62
along the path of insertion of the mating contact pin 32.
[0025] FIG. 3 illustrates the receptacle contact 10 prior
to the insertion of the mating pin contact therein. In this
position, the resilient contact arms 52, 54 are in an un-
stressed position. FIG. 4 illustrates the mating pin contact
32 in an intermediate mating position and FIG. 5 illustrate
the mating pin contact 32 fully inserted into the contact
portion 30 of the receptacle contact 10. Contact area 60
of resilient contact arm 52 is positioned laterally between
the contact areas 62 of the resilient contact arm 54 and
the contact area 77 of the resilient contact arm 54.
[0026] As is shown in FIG. 4, as the mating pin contact
32 is inserted into the contact portion 30, the mating pin
contact 32 engages the contact area 60 of spring arm
52. The spring force generated by the spring arm 52 and
the support arm 64 force the mating pin contact 32 into
engagement with the contact areas 62 of the spring arm
54 as the insertion of the pin contact 32 continues, there-
by positioning the pin contact 32 in electrical and me-
chanical engagement with the contact area 60 on spring
arm 52 and the contact area 62 of the spring arm 54
simultaneously. Alternatively, if the mating pin contact 32
is inserted in an offset manner or if the mating pin contact
32 is bent, the mating pin contact 32 may engage the
contact areas 62 of the spring arm 54 first. In this exam-
ple, the spring force generated by the spring arm 54 forc-
es the mating pin contact 32 into engagement with the
contact area 60 of the spring arm 52 as the insertion of
the pin contact 32 continues, thereby positioning the pin
contact 32 in electrical and mechanical engagement with
the contact areas 60, 62.
[0027] As the insertion of the pin contact 32 continues
to the position shown in FIG. 5, the spring arm 54 is
caused to move toward the top wall 36. As this occurs,
the projections 72 of the bifurcated beams 70 of the spring
arm 54 are moved into engagement with a top wall of the
openings 50. This prevents the projections 72 and the
contact areas 77 from further movement toward the top
wall 36, causing the contact areas 77 to become or act
as fixed contact areas. As insertion of the mating pin con-
tact 32 continues, the spring force of the spring arm 52
and the support arm 64 continue to apply an upward force
to the pin contact. As the contact areas 77 cannot move

further, the application of this force causes the contact
area 77 and the weak area 76 between the non-bifurcated
cantilevered beam 74 and the bifurcated beams 70 to act
as a pivot area. Consequently, as the insertion of the
contact pin 32 continues, the contact areas 62 can move
relative to the weak area 76 and contact areas 77, which
are maintained in position by the projections 72. This
continues until the area proximate the contact areas 77
and the contact areas 62 are all in electrical and mechan-
ical engagement with a surface of the contact pin 32. The
contact area 77 and the contact areas 62 provide at least
three areas of contact between the spring arm 54 and
the mating pin 32. In the arrangement shown, the weak
area 76 and contact areas 77 are slightly offset, but in
other arrangements the weak area 76 and contact areas
77 may overlap.
[0028] With the pin contact 32 engaged at both the
contact areas 62 and contact areas 77, further movement
of the spring arm 54 is limited. Therefore, any further
displacement of the resilient contact arms 52, 54 required
as the mating pin contact 32 is inserted is facilitated by
the spring arm 52 and support arm 64.
[0029] During insertion of the mating pin contact 32,
the mating pin contact 32 contacts the weak area 76 and
the contact areas 77 of the spring arm 54, which provide
a "lifting" or moving force. As the contact areas 77 are
spaced from the fixed end of the spring arm 54 and the
contact areas 62 are positioned proximate the distal end
58 of the spring arm 54, the normal force required to
move the spring arm 54 is reduced. The mating force or
the force required to deflect the spring arm 54 is a cubic
function of the distance or length from the bend to the
respective contact areas. As insertion continues and the
lifting of the spring arm 54 is substantially complete, the
contact areas 62 are contacted by mating pin contact 32.
As the spring arm 54 almost fully deflected or "lifted" by
the weak area 76 and contact areas 77, the contact areas
62 engage the mating pin contact 32 with a low mating
force and a shallow mating angle, thereby allowing the
contact areas 62 to be placed in electrical contact with
the mating pin contact 32 with minimal wear on the con-
tact areas 62 and the plating thereof.
[0030] In the fully inserted position, the contact areas
60, 62 and the contact areas 77 are all provided in elec-
trical and mechanical contact with the mating pin contact
32. The multiple areas of contact allow the receptacle
contact 10 to be used in applications in which higher cur-
rent levels, such as, but not limited to, 15 to 20 or more
amps are required.
[0031] As best shown in FIG. 5, the contact area 60,
contact areas 77 and contact areas 62 are spaced later-
ally relative to each other, allowing the connection be-
tween the pin contact 32 and the receptacle contact 10
to be stable in environment in which high vibration may
occur. In the inserted position, the contact areas 77 and
contact areas 62 form a flat pad on which the mating
contact 32 can rest, thereby insuring that the mating con-
tact 32 will remain properly positioned as vibration oc-
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curs.
[0032] In addition, as the contact areas 77, contact ar-
ea 60 and contact areas 62 are laterally offset from each
other, the receptacle contact 10 provides multiple contact
areas even if the mating pin contact 32 is bent, causing
the pin contact 32 to not engage a particular area. In
addition, the multiple contact areas resist twisting or mis-
alignment of the mating pin contact 32.
[0033] In one arrangement, the resilient contact arms
52, 54 are configured such that all contact areas of the
spring arm 54 generate an equal and opposite force to
resist the force generated by spring arm 52. However,
the configuration of the resilient contact arms 52, 54 and
support arm 64 may be varied to allow the contact areas
to have varied forces associated therewith. In particular,
the positioning of the contact areas 60, 62 and the contact
areas 77 can alter the force applied by each contact area.
[0034] As the contact areas 77 and contact areas 62
are transversely offset relative to the path of insertion of
the mating pin contact 32, the plating wear on the mating
pin contact 32 at any particular area is minimized, as the
wear is distributed over different areas.
[0035] As is shown in the FIGS. 1 through 7, the one-
piece receptacle contact 10 is formed to provide the con-
tact portion 30. In many prior art contacts, box contacts
are required to have additional material which is folded
over the box to maintain the integrity of the box as forces
associated with the insertion of the mating pin contact
act to cause the box to be deformed to spread apart.
Alternatively, prior art boxes have welded the seam to-
gether to maintain the integrity of the box contact. Each
of these solutions is expensive as additional material is
required and/or extra steps are required in the process
of manufacture. In contrast, the cooperation of the pro-
jections 72 of the spring arm 54 with the openings 50 of
the side walls 38, 40 perform the same function with no
additional material needed and no additional manufac-
turing steps required. As the spring arm 54 is moved, as
previously described, the projections 72 engage the wall
of the opening 50. As this occurs, the force is transferred
from the opening through the side walls 38, 40. No force
is translated to the top wall 36. The forces in the side
walls act along the transverse axis of the side walls. Con-
sequently, no forces are transferred to the seam which
act to separate or spread the seam. Therefore, the seam
does not require any type of reinforcement, such as ad-
ditional material or welding.
[0036] With reference to FIGS. 8 through 12, an exem-
plary embodiment is shown. In this embodiment, the one-
piece receptacle contact 110 has a first resilient contact
arm or spring arm 152 and a second resilient contact arm
or spring arm 154, which are formed integrally from the
bottom wall 134 and the top wall 136, respectively. The
resilient contact arms 152, 154 are each bent back from
a fixed end 159 into the contact portion 130 by an angle
of approximately 180 degrees. Portions of the two resil-
ient contact arms 152, 154 extend toward one another.
Free ends or distal ends 156, 158 of the resilient contact

arms 152, 154 have respective freely movable contact
areas 160, 162 provided proximate thereto. In the em-
bodiment shown, the contact areas are rounded and are
laterally offset, but are relatively close together, so that
even when small contact pins are inserted, a secure and
reliable mechanical and electrical connection is assured.
In the exemplary embodiment shown in FIG. 8, the distal
ends 156, 158, while offset, extend backward approxi-
mately halfway from the fixed end 159 of the contact por-
tion 130 into the interior of the contact portion 130. How-
ever, other lengths of the resilient contact arms 152, 154
may be incorporated without departing from the scope
of the invention, thereby allowing the contact areas to be
positioned to accommodate mating contact pins 32 of
different lengths. At least in the region of the contact ar-
eas 160, 162, the resilient contact arms 152, 154 are
preferably provided with a plating or metalizing layer,
such as a gold or tin overlay, thereby providing an en-
hanced electrical connection with the inserted contact
pin. As the contact arm 154 is essentially identical to the
contact arm 54, the detailed description thereof will not
be repeated.
[0037] Contact arm 152 has a resilient support arm or
backup assist spring 164 positioned proximate thereto.
The support arm 164 is formed from the bottom wall 134.
The support arm 164 is stamped or sheared from the
bottom wall 134. In the embodiment shown, the end 163
of the support arm 164 is sheared at approximately 50
degrees from the bottom wall 134, although other angles
and configurations may be used without departing from
the scope of the invention. After the support arm 164 is
sheared, the support arm 164 is formed or bent into the
interior of the contact portion 130, as best shown in FIGS.
8 and 12.
[0038] Either before or after the support arm 164 is
formed or bent into the interior of the contact portion 130,
an overstress member 167 is provided on the bottom wall
134 of the receptacle contact 110 and is formed or coined
from the free end 169 of the bottom wall 134 proximate
the free end 163 of the support arm 164. The material at
the free end 169 of the bottom wall 134, which has an
end surface which is also sheared at approximately 50
degrees from the support arm 164, is coined or stamped
causing the free end 169 to be compacted or reduced in
thickness as compared to the remaining portion of the
bottom wall 134. The coining of the free end 169 forms
a recess 171 in the bottom wall 134. The recess 171
extends from the interior cavity of the contact portion 130.
In the embodiment shown, the free end 169 is coined to
approximately half the thickness of the bottom wall 134.
The coining of the free end 169 causes the free end 169
to be elongated in a direction parallel to the longitudinal
axis of the contact 110 causing the free end 169 to extend
into the area or space from which the support arm 164
was formed. In so doing the free end 169 overlaps with
the free end 163 of the support arm 164. With the free
end 169 formed as described, the free end 169 forms the
overstress member 167. As the elongated overstress
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member 167 and the free end 163 of the support arm
164 overlap, the support arm 164 is prevented from mov-
ing past the overstress member 167 and past the bottom
wall 134. The coining of the overstress member 167 may
also cause the angles of the free ends 163, 169 to be
changed from 50 degrees to 45 degrees or other appro-
priate angle. This allows the free end 163 of the over-
stress member 167 to better move into recess 171.
[0039] As previously stated the support arm 164 is
formed or bent into the interior of the contact portion 130
and supports the contact arm 152 proximate the distal
end 156 thereof when the contact arm 152 is moved
downward as the mating contact pin 32 is inserted, as
shown in FIG. 9. However, the support arm 164 may con-
tact or engage the contact arm 152 at other locations
depending upon the support desired. The support arm
164 cooperates with the contact arm 152 to provide ad-
ditional contact force as the mating contact 32 is inserted.
The additional contact force supplied by the support arm
164 allows the contact arm 152 to apply a substantially
higher contact force for the same spring travel.
[0040] In alternative embodiments, the free end 163 of
the support arm 164 may be coined or stamped causing
the free end 163 to be compacted or reduced in thickness
as compared to the remaining portion of the support arm
164. The coining of the free end 163 causes the free end
163 to be elongated in a direction parallel to the longitu-
dinal axis of the contact 110 causing the free end 163 to
extend beyond the area or space from which the support
arm 164 was formed. In so doing the free end 163 over-
laps with the free end 169 of the overstress member 167.
[0041] In alternative embodiments, the sheared sur-
faces of the overstress member 167 and the support arm
164 may be coined such that the angles may be changed
from 50 degrees to 45 degrees or other appropriate an-
gle. The coining of the free end 163 and the free end 169
causes the free ends 163, 169 to be elongated in a di-
rection parallel to the longitudinal axis of the contact 110
causing the free ends 163, 169 to extend beyond the
space from which they were formed. In so doing the free
ends 163, 169 overlap each other.
[0042] As best shown in FIGS. 8 through 10, a support
detent or support device 166 may be provided on the
bottom wall 134. The support device 166 is provided prox-
imate to, but spaced from the 180 degree bend. The con-
tact arm 152 cooperates with the support device 166 to
allow the forces applied to the contact arm 152 during
the insertion of the mating pin to be transferred through
the support device 166 to the bottom wall 134. The shape
and spacing of the support device 166 can be varied de-
pending upon the structure of the contact arm 152 and
the contact portion 130.
[0043] The overstress member 167 is provided be-
tween the support device 166 and the distal end 156 of
the contact arm 152. The overstress member 167 is pro-
vided to cooperate with the support arm 164 as the mating
pin contact 32 is inserted into the receptacle contact 110.
As the contact arm 152 is deflected toward the bottom

wall 134, the support arm 164 may engage the overstress
member 167 to prevent the movement of the support arm
164 beyond the bottom wall 134, which in turn prevents
the contact arm 152 from further movement toward the
bottom wall 134. This prevents the resilient support arm
164 and the resilient contact arm 152 from taking a per-
manent set. As shown in FIG. 11, the support arm 164
is permitted to re-enter half way back into area from which
it was sheared. In other words, the free end 163 of the
support arm 164 can be moved to the position, as shown
in FIG. 11, in which the angled surface of the free end
163 of the support arm 164 engages a top surface of the
recess 171 of the overstress member 167. The engage-
ment prevents further movement of the support arm 164
away from the contact portion 130, which in turn prevent
further movement of the contact arm 152 away from the
contact portion. This ensures that neither the contact arm
152 nor the support arm 164 will take a permanent set,
thereby ensuring that the contact arm 152 and the sup-
port arm 164 will provide sufficient normal force to main-
tain a mechanical and electrical connection with the mat-
ing pin 32.
[0044] Overstress protection is important to ensure
that a contact arm and a support arm maintain proper
normal force with a mating pin even if accidental wrench-
ing of the pin occurs during assembly or service. How-
ever, in low profile contacts or terminals, effective over-
stress protection can be difficult to provide due to the
height limitations of the terminals and the forming con-
straints associated with the components of the terminals.
The present invention overcomes these constraints as
the contact arm, support arm and the overstress member
are formed from the bottom wall of the contact. As one
or more ends of the support arm or the overstress mem-
ber are coined at their sheared ends, the newly angled
or elongated surfaces of the support arm and the over-
stress member interact with each other to prevent the
assist support arm from being pushed beyond the over-
stress member and beyond the area from which the sup-
port arm was originally sheared, thereby providing over-
stress protection to the support arm and to the contact
arm with which the support arm interacts.
[0045] The configuration of the resilient contact arms
52, 54, 152, 154 and the use of multiple contact areas
allows for a lower normal force during mating and unmat-
ing of the mating contact pin 32 from the receptacle con-
tact 10, 110. This allows the contact pin 32 and receptacle
contact 10, 110 to be more durable over numerous cy-
cles, as there is less plating wear due to the lower mating
or normal forces. The number of contact areas also al-
lows the receptacle contact 10, 110 to be used at higher
current levels, as the number of contact areas allows the
extreme heat associated with the high current levels to
be dispersed, thereby preventing welding of the contact
asperities. However, the newly angled or elongated sur-
faces also allow the free end 163 of the support arm 164
to be positioned in the recess 171 when the support arm
164 is stressed, allowing the support arm 164 to be re-
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turned to approximately its preformed position without
taking a permanent set. This allows the receptacle 110
to have a low profile, as the profile of the receptacle 110
does not need to be increased to accommodate the prop-
er functioning of the support arm 164.
[0046] While the above has been shown and described
with respect to a mating pin contact, the invention is not
so limited and may include any configuration of a mating
electrical contact that is insertable into the receptacle
contact 10, such as a tab, wire, plug or other electrical
contact device.
[0047] While the written description has referred to a
preferred embodiment, it will be understood by those
skilled in the art that various changes and modifications
may be made and equivalents may be substituted for
elements thereof without departing from the scope of the
claims.

Claims

1. A receptacle contact (110) for receipt of a mating
contact (32) therein, the receptacle contact (110)
having a contact portion (130) comprising:

a first resilient contact arm (152) having a fixed
end (159) and a distal end (156) with at least
one first contact area (160) for contacting a mat-
ing contact positioned on the first resilient con-
tact arm proximate the distal end;
a support arm (164) stamped and formed from
an area of a wall (134) of the receptacle contact
(110), the support arm cooperates with the first
resilient contact arm (152) to support the first
resilient contact arm; and
an overstress member (167) provided on the
wall (134) of the receptacle contact (110),
characterized in that
the overstress member is formed to extend into
the area of the wall from which the support arm
was formed;
wherein the overstress member (167) cooper-
ates with the support arm (164) to prevent the
support arm (164) from being moved beyond the
overstress member (167) and beyond the area
of the wall (134) from which the support arm was
formed, thereby ensuring that the first resilient
contact arm (152) and the support arm (164) will
provide sufficient normal force to maintain a me-
chanical and electrical engagement with the
mating contact (32).

2. The receptacle contact as recited in claim 1, wherein
the overstress member (167) is coined or stamped
to extend into the area of the wall (134) from which
the support arm (164) was formed.

3. The receptacle contact as recited in claim 1, wherein

the overstress member (167) has a recess (171) pro-
vided proximate a free end (169) thereof, the recess
extends from an interior cavity of the contact portion
(130).

4. The receptacle contact as recited in claim 1, wherein
the overstress member (167) is elongated in a direc-
tion which is parallel to a longitudinal axis of the re-
ceptacle contact (110).

5. The receptacle contact as recited in claim 1, wherein
an angled end surface (169) of the overstress mem-
ber (167) and an angled end surface (163) of the
support member (164) engage each other to prevent
the support arm (164) from being moved beyond the
overstress member (167) and beyond the area of
the wall (134) from which the support arm was
formed.

6. The receptacle contact as recited in claim 1, wherein
a free end (163) of the support arm (164) is formed
to extend beyond the area of the wall from which the
support arm (164) was formed.

7. The receptacle contact as recited in claim 6, wherein
the free end of the support arm is elongated in a
direction which is parallel to a longitudinal axis of the
receptacle contact.

Patentansprüche

1. Buchsenkontakt (110) zum Aufnehmen eines Ge-
genkontakts (32) darin, wobei der Buchsenkontakt
(110) einen Kontaktabschnitt (130) aufweist, der Fol-
gendes umfasst:

einen ersten elastischen Kontaktarm (152) mit
einem festen Ende (159) und einem distalen En-
de (156) mit wenigstens einem ersten Kontakt-
bereich (160) zum Kontaktieren eines Gegen-
kontakts, der auf dem ersten elastischen Kon-
taktarm in der Nähe des distalen Endes positi-
oniert ist;
einen Auflagearm (164), der aus einem Bereich
einer Wand (134) des Buchsenkontakts (110)
gestanzt und gebildet ist, wobei der Auflagearm
mit dem ersten elastischen Kontaktarm (152)
zusammenwirkt, um den ersten elastischen
Kontaktarm zu lagern; und
ein Überspannungselement (167), das an der
Wand (134) des Buchsenkontakts (110) vorge-
sehen ist,
dadurch gekennzeichnet, dass
das Überspannungselement so ausgebildet ist,
dass es sich in den Bereich der Wand erstreckt,
aus dem der Auflagearm gebildet wurde;
wobei das Überspannungselement (167) mit
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dem Auflagearm (164) zusammenwirkt, um zu
verhindern, dass der Auflagearm (164) über das
Überspannungselement (167) hinaus und über
den Bereich der Wand (134) hinaus bewegt
wird, aus dem der Auflagearm gebildet wurde,
um dadurch zu gewährleisten, dass der erste
elastische Kontaktarm (152) und der Auflage-
arm (164) eine ausreichende normale Kraft be-
reitstellen, um einen mechanischen und elektri-
schen Eingriff mit dem Gegenkontakt (32) zu
halten.

2. Buchsenkontakt nach Anspruch 1, wobei das Über-
spannungselement (167) so geprägt oder gestanzt
ist, dass es sich in den Bereich der Wand (134) er-
streckt, aus dem der Auflagearm (164) gebildet wur-
de.

3. Buchsenkontakt nach Anspruch 1, wobei das Über-
spannungselement (167) eine Aussparung (171) in
der Nähe eines freien Endes (169) davon aufweist,
wobei sich die Aussparung von einem internen Hohl-
raum des Kontaktabschnitts (130) erstreckt.

4. Buchsenkontakt nach Anspruch 1, wobei das Über-
spannungselement (167) in einer Richtung parallel
zu einer Längsachse des Buchsenkontakts (110)
langgestreckt ist.

5. Buchsenkontakt nach Anspruch 1, wobei eine abge-
winkelte Endfläche (169) des Überspannungsele-
ments (167) und eine abgewinkelte Endfläche (163)
des Auflageelements (164) ineinandergreifen, um zu
verhindern, dass der Auflagearm (164) über das
Überspannungselement (167) hinaus und über den
Bereich der Wand (134) hinaus bewegt wird, aus
dem der Auflagearm gebildet wurde.

6. Buchsenkontakt nach Anspruch 1, wobei ein freies
Ende (63) des Auflagearms (164) so ausgebildet ist,
dass es sich über den Bereich der Wand hinaus er-
streckt, aus dem der Auflagearm (164) gebildet wur-
de.

7. Buchsenkontakt nach Anspruch 6, wobei das freie
Ende des Auflagearms in einer Richtung langge-
streckt ist, die parallel zu einer Längsachse des
Buchsenkontakts ist.

Revendications

1. Contact de prise de courant (110) destiné à recevoir
un contact d’accouplement (32) en son intérieur, le
contact de prise de courant (110) présentant une
partie de contact (130) comprenant :

un premier bras de contact élastique (152) pré-

sentant une extrémité fixe (159) et une extrémité
distale (156) avec au moins une première zone
de contact (160) pour venir en contact avec un
contact d’accouplement positionné sur le pre-
mier bras de contact élastique à proximité de
l’extrémité distale ;
un bras de support (164) estampé et formé à
partir d’une zone d’une paroi (134) du contact
de prise de courant (110), le bras de support
coopérant avec le premier bras de contact élas-
tique (152) pour supporter le premier bras de
contact élastique ; et
un élément de surcontrainte (167) fourni sur la
paroi (134) du contact de prise de courant (110),
caractérisé en ce que
l’élément de surcontrainte est formé pour s’éten-
dre jusque dans la zone de la paroi à partir de
laquelle le bras de support a été formé ;
dans lequel l’élément de surcontrainte (167)
coopère avec le bras de support (164) pour em-
pêcher un déplacement du bras de support
(164) au-delà de l’élément de surcontrainte
(167) et au-delà de la zone de la paroi (134) à
partir de laquelle le bras de support a été formé,
garantissant ainsi l’exercice par le premier bras
de contact élastique (152) et le bras de support
(164) d’une force normale suffisante pour main-
tenir une connexion mécanique et électrique
avec le contact d’accouplement (32).

2. Contact de prise de courant selon la revendication
1, dans lequel l’élément de surcontrainte (167) est
dressé ou estampé pour s’étendre jusque dans la
zone de la paroi (134) à partir de laquelle le bras de
support (164) a été formé.

3. Contact de prise de courant selon la revendication
1, dans lequel l’élément de surcontrainte (167) pré-
sente un renfoncement (171) fourni à proximité d’une
extrémité libre (169) de celui-ci, le renforcement
s’étendant depuis une cavité intérieure de la partie
de contact (130) .

4. Contact de prise de courant selon la revendication
1, dans lequel l’élément de surcontrainte (167) est
allongé dans une direction parallèle à un axe longi-
tudinal du contact de prise de courant (110).

5. Contact de prise de courant selon la revendication
1, dans lequel une surface d’extrémité inclinée (169)
de l’élément de surcontrainte (167) et une surface
d’extrémité inclinée (163) de l’élément de support
(164) s’enclenchent l’une avec l’autre pour empê-
cher le déplacement du bras de support (164) au-
delà de l’élément de surcontrainte (167) et au-delà
de la zone de la paroi (134) à partir de laquelle le
bras de support a été formé.
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6. Contact de prise de courant selon la revendication
1, dans lequel une extrémité libre (163) du bras de
support (164) est formée pour s’étendre au-delà de
la zone de la paroi à partir de laquelle le bras de
support (164) a été formé.

7. Contact de prise de courant selon la revendication
6, dans lequel l’extrémité libre du bras de support
est allongée dans une direction qui est parallèle à
un axe longitudinal du contact de prise de courant.
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