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RECEPTACLE CONTACT FOR IMPROVED MATING CHARACTERISTICS

FIELD OF THE INVENTION
[0001] The invention relates to electrical connectors. More particularly, the invention

relates to receptacle contacts in electrical connectors.

BACKGROUND OF THE INVENTION

[0002] Eleétrical connectors may include receptacle contacts such as the receptacle
contact 110 shown in FIGs. 1A-1E. FIG. 1A is a side view of a lead frame assembly 100 that
includes receptacle contacts 110. FIGs. 1B and 1D are end views of the lead frame assembly
100. FIGs. 1C and 1E are top views of a contact 110. FIGs. 1D and 1B additionally depict a
blade contact 150 being inserted into the receptacle contact 110.

[0003] Referring to FIG. 1A, the receptacle contacts 110 may be inserted into or
otherwise formed as part of a contact block 120 to form a lead frame assembly 100. The lead
frame assembly 100 may be an insert-molded lead frame assembly and may include both signal
receptacle contacts 110S and ground receptacle contacts 110G. The receptacle contacts 110 may
include terminal ends 130 for connecting with an electrical device such as, for example, a printed
circuit board. The receptacle contacts 110 additionally may include dual contact beams 1104,
110B, each for connecﬁng with opposing sides of a complementary plug contact of a second
electrical connector. Such a plug contact may be, for example, a blade contact 150 (FIGs. 1D
and 1E). ‘ |

[0004] The receptacle contacts 110 may be stamped or otherwise formed from a single

i

sheet of conductive material. For example, as shown in FIG. 1A, one or more stamped contacts
may be formed from a single sheet of conductive material such that, for example, the contact
beam 110A is separated from the contact beam 110B by a space S. As shown in FIG. 1B, the
contact beam 110A may be bent at a location f away from the beam 110B. The beam 110A may
additionally be bent or formed to include a formed area 111A at a location labeled CL. The
formed area 111A may protrude toward the beam 1 1‘OB. In a similar manner, the beam 110B
may be bent at the location f away from the beam 110A and may include a formed area 111B at

the location labeled CL protruding toward the beam 110A. Thus the dual contact beams 110A,
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110B1iray be géndrally'dligied s that'the blade contact 150 may electrically connect with both

beams 110A, 110B when inserted into the receptacle contact 110.

[0005] Problems, however, may be created by such receptacle contacts 110. As shown
for example in FIG. 1E, when the blade contact 150 is inserted into the receptacle contact 110,
each of the dual contact beams 110A, 110B may place offset opposing normal forces NF on the
blade contact 150, forcing the blade contact 150 to rotate in a clockwise direction. Thus, signal
integrity may be affected, as the blade contact 150 may not maximally contact each beam 110A,
110B. Additionally, because the formed areas 111A, 111B are formed at the same location CL,
an insertion force IF may be exerted to overcome the normal force NF exerted by each contact
beam 110A, 110B. Additionally, the insertion force IF may be exerted to overcome mechanical
resistancé: (e.g., friction) of each contact beam 110A, 110B. If the insertion force IF is large,
placing such a force on an electrical connector or on individual contacts 110, 150 may cause
damage to one or both connectors in the form of, for example, bent or broken contacts 110, 150.
Moreover, the space S between each beam 110A, 110B may create a waste area 150A (FIG. 1E)
where the blade contact 150, even without rotation, does not contact the beams 110A, 110B.

Such a waste area 150A may affect signal integrity.

SUMMARY OF THE INVENTION

[0006] A receptacle contact may include two contact beams between which a second
contact such as a blade contact may be inserted. A first contact beam may define an indentation
and the second contact beam may define a protrusion such that the protrusion may at least
partially extend into the indentation. Likewise, the second contact beam may define an
indentation and the first contact beam may define a protrusion such that the protrusion at least
partially extends into the indentation. Thus, a second contact inserted between the beams of the
receptacle contact may abut and electrically connect with the protrusions. Because the
protrusions may extend across the center of the receptacle contacts, the normal force created by
each contact beam may be exerted against the normal force created by the other contact bear.
Thus, rotation of the blade contact inserted into the receptacle contact may be reduced or
eliminated. Additionally, the mating surface area between the contact beams and the blade
contact may be maximized. The protrusions can partially overlap, such as by an equal amount or
a length of one of the protrusions, to prevent rotation of the blade contact,

[0007] The contact beams of the receptacle contact may each include a formed area that
is “bent” or shaped to extend toward the other contact beam. The formed areas, however, may
be placed at different locations on the receptacle contact so that, when a blade contact is inserted

between the two contact beams, the blade contact abuts one of the beam’s formed area. As the
-2
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blad'dontact is'inderted furthét itit6"tHe receptacle contact, the blade contact will then abut the

other beam’s formed area. In this way, the blade contact may overcome the normal force and
mechanical resistance of a formed area of one of the contact beams before >being confronted by
the normal force and mechanical resistance of the other beam’s formed area. The insertion force
exerted to insert the blade contact fully into the receptacle contact thus may be less than might be
required if confronted with the normal forces and mechanical resistance of both formed areas at

the same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1A is a side view of an example lead frame assembly.

[0009] FIG. 1B is an end view of the lead frame assembly of FIG. 1A.

[0010] FIG. 1C is a top view of a receptacle contact.

[001 1] FIG. 1D is an end view of the lead frame assembly of FIG. 1A with a blade
contact being inserted into a receptacle contact.

[0012] FIG. 1E is a top view of a receptacle contact with a blade contact being inserted
into the receptacle contaét.

[0013] FIG. 2 is a side view of an alternative receptacle contact.

[0014] FIGs. 3A and 3B are side and end views, respectively, of a lead frame assembly
that includes the alternative receptacle contact of FIG. 2.

[0015] FIG. 3C is a top view of the alternative receptacle contact.

[0016] FIGs. 4A and 4B are, respectively, an end view and a top view of the alternative
receptacle contact with a blade contact partially inserted.

[0017] FIGs. SA and 5B depict a receptacle contact receiving a blade contact.

[0018] FIG. 6 is a side view of a further alternative receptacle contact.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0019] FIG. 2 is a side view of a receptacle contact 210. The receptacle contact 210
may be used in an electrical connector, for example, and may receive a plug contact such as a
blade contact. Additionally, the receptacle contact 210 may include a terminal portion for
connection with an electrical device such as, for example, a printed circuit board.

[0020] The receptacle contact 210 may include two beams 210A, 210B that separate
from each other at a location f. A space S may be formed between the beams 210A, 210B and
may extend partially within the contact 210 between the location f and a location o, for example.
Between the location o and a location q, the dual beams 210A, 210B may be shaped into
complementary forms such that a protrusion 213A, 213B on one beam 210A, 210B extends

-3-
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towdfd'an inidentation'?15 A7 21 5B detined by the other beam 210A, 210B. For example, the

beam 210B may include a protrusion 213B that extends toward the beam 210A. The protrusion
213B may extend from the beam 210B beyond a center reference line CR of the contact 210. At
the location of the protrusion 213B, the contact beam 210A may define a corresponding
indentation 215A. Likewise, the contact beam 210A may include a protrusion 213A. The
protrusion 213 may extend from the beam 210A toward the beam 210B past the center reference
line CR. The beam 210B may define an indentation 215B that corresponds to the protrusion
213A. Such a receptacle contact 210 may include any number of corresponding protrusions 213
and indentations 215.

[0021] The dual beam receptacle contact 210 may be stamped or otherwise produced
from a single sheet of conductive material in a shape such as described herein and depicted in
FIG. 2. Further, as explained in more detail herein, receptacle contacts 210 may enable
“overlapping” of portions of the contact beams 210A, 210B such that each places an essentially
equal and opposite opposing normal force on a blade contact, reducing or eliminating rotation of
the blade contact when inserted into the receptacle contact 210. The overlapping portions of the
contact beams 210A, 210B may also result in increased mating surface area with a blade contact
and thus may affect signal integrity.

[0022] FIG. 3A is a side view of a lead frame assembly 200 that includes the receptacle
contacts 210. FIG. 3B is an end view of the lead frame asseﬁlbly 200. FIG. 3C is a top view of
the receptacle contact 210. The lead frame assembly 200 may include a lead frame 205 within a
contact block 220. The lead frame 205 may include a row of receptacle contacts 210. 7 The lead
frame 205 may be made, formed, or stamped at one time. The contact block 220 may be insert-
molded around the lead frame 205 and may secure the lead frame 205 within the contact block
220. This is further described in U.S. patent application no. 10/232,883. Alternatively, the
contacts 210 may be individually made, formed or stamped and/or the contacts 210 may be
inserted into the contact block 220 or formed as part of an insert-molded contact block 220.

[0023] As described in FIG. 2, the receptacle contacts 210 may include the dual contact
beams 210A, 210B for receiving a blade contact. Additionally, the receptacle contacts 210 may
include any type of terminal end 230 for connection with an electrical device such as, for
example, a printed circuit board. The receptacle contacts 210 within the lead frame assembly
200 may include signal contacts 210S and ground contacts 210G. The ground contacts 210G
méy be located within the contact block 220 such that they correspond to wells 225 within the
contact block 225.
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{00241 THe'Weils 225 are fuither described in U.S. patent application no. 10/232,883,

and provide a capability for the lead frame assembly 200 to receive ground blade contacts that
are longer than signal blade contacts. A plug connector may include ground blade contacts that
are longer than signal blade contacts so that, when connecting with a receptacle connector, the
ground blade contacts electrically connect with ground receptacle contacts before the signal
blade contacts connect with signal receptacle contacts. Thus, the wells 225 allow for receiving
such longer ground contacts without the contacts “bottoming out” on the contact block 220
before the signal blade contacts are fully connected and the plug connector is fully seated.

[0025] After the receptacle contacts 210 are made, formed, or stamped, the individual
beam 210A, 210B may be bent so that the contact 210 can receive a blade contact of a plug
connector, for example. As shown in FIG. 3B, the beam 210A, 210B may be bent at the location
f so that they move away from each other and away from a centerline CL.

[0026] The contact beams 210A, 210B each may additionally be bent or formed to
include a respective formed area 211A, 211B. The formed area 211A may protrude toward the
beam 210B, and the formed area 211B may protrude toward the beam 210A. Additionally, a
horizontal reference line RL aids in showing that the location of the formed area 211A may
correspond to the location of the protrusion 213A shown in FIG. 3A. The location of the formed
area 211B may correspond to the location of the protrusion 213B shown in FIG. 3A. Thus, the
protrusions 213A, 213B may be formed such that each electrically connects to a respective side
of a blade contact inserted into the receptacle contact 210.

[0027] The formed area 211A may be in a location so that it is offset from the formed
area 211B. That is, the formed area 211 A may be further from the location f or the contact block
220 than the formed area 211B. Thus, a blade contact that is inserted into the receptacle contact
210 may abut the contact beam 210A before abutting the contact beam 210B. As described in
more detail herein, the insertion force necessary to insert a blade contact into the receptacle
contact 210 may be less than the insertion force necessary to insert a blade contact into the
receptacle contact 110 (FIG. 1B). Because the blade contact abuts the contact beam 210A. during
initial insertion, the insertion force required to overcome the normal force exerted by the beam
210A as well as its mechanical resistance, such as friction, may be less than the insertion force
required to overcome the normal force and mechanical resistance of both blades 110A, 110B of
the dual beam contact 110. Additionally, as the blade contact is inserted further and begins to
abut the formed area 211B of the beam 210B, an insertion force may be necessary to overcome
the normal force and mechanical friction of the beam 210B. Because the blade contact largely

overcame these forces with respect to the beam 210A, however, less insertion force may be

-5
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requiréd to fully 1sert the oritact Blade in the receptacle contact 210 than if the contact blade

was confronted with the normal force and mechanical resistance of both beams 210A, 210B at
the same time.

[0028] FIG. 3C depicts a top view of the receptacle contact 210, shown as it is oriented
in FIG. 3B. In FIG. 3C, the contact block and the portion of the receptacle contact in the vicinity
of the location f are not shown for the sake of clarity. The receptacle contact 210 is depicted in
FIG. 3C in its “unloaded” position, that is, without a blade contact inserted. The contact beam
210A is shown on the left-hand side of the centerline CL. The protrusion 213A is shown
extending past the center reference line CR, which is also shown in FIG. 2, toward the bottom of
the page.

[0029] The contact beam 210B is shown on the right-hand side of the centerline CL.
The protrusion 213B is shown extending past the center reference line CR toward the top of the
page. Thus, the receptacle contact 210 is formed such that the protrusions 213A, 213B of each
contact béam 210A, 210B have contact surfaces that face each other, are offset, and “overlap,”
that is, extend past the center of the receptacle contact 210 as denoted by the center reference line
CR. As described herein, the overlapped, offset protrusions 213A, 213B may aid in reducing or
preventing rotation of a blade contact when inserted or received in the receptacle contact 210.
The protrusions 213A, 213B additionally may increase the mating surface area of the receptacle
rcontacrt/blade contact connection.

[0030] FIG. 4A depicts a receptacle contact 210 with a blade contact 250 partially
inserted between the contact beams 2104, 210B. FIG. 4B is a top view of the receptacle contact
210 and the blade contact 250 when the showing the blade contact 250 abutting both the formed
area 211A of the contact beam 210A and the formed area 211B of the contact beam 210B. In
FIG. 4B, the contact block 220 and the portion of the receptacle contact in the vicinity of the
location f shown in FIG. 3A are not shown for the sake of clarity.

[0031] FIG. 4B shows that the “overlapping” contact beams 210A, 210B may reduce or
minimize rotating of the blade contact 250 when it is inserted in the receptacle contact 210. Each
contact beam 210A, 210B may, in part, exert opposing normal forces on the blade contact 250.
For example, as the blade contact 250 is inserted into the receptacle contact 210, the contact
beam 210A may exert a first normal force NF(1) toward the blade contact 250. As the blade
contact 250 is inserted further, the contact beam 210B may exert a normal force NF(2) opposite
the first normal force NF(1) toward the blade contact 250.

[0032] The protrusion 213A may extend across a center of the receptacle contact 210,

denoted by the center reference line CR, and thus may enable the normal force NF(1) exerted by

-6-
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the doritact bedrhZIUA'O at'ledst pértially counteract the normal force NF(2) of the contact beam

210B. This counteraction may aid in preventing the normal force NF(2) exerted by the contact
beam 210B to rotate the blade contact 250 clockwise. The protrusion 213B may extend across a
center of the receptacle contact 210, again denoted by the center reference line CR, and thus may
enable the normal force NF(2) exerted by the contact beam 210B to at least partially counteract
the normal force NF(1) of the contact beam 210A. This counteraction may aid in preventing the
normal force NF(1) exerted by the contact beam 210A to rotate the blade contact 250 clockwise.

[0033] Thus, the protrusions 213A, 213B may help reduce or prevent rotation of a
blade contact 250 inserted into the receptacle contact 210. Additionally because, as shown and
described in, for example, FIGs. 2 and 3A, the offsetting of the protrusions along the respective
contact beams 210A, 210B may enable the receptacle contact 210 to be stamped or otherwise
formed from a single sheet of conductive material. As shown in FIGs. 5A and 5B, the offsetting
of the formed areas 211A, 211B in a manner similar to the offsetting of the protrusions 213A,
213B may allow for insertion of a blade contact 250 with a lower insertion force than would be
exerted if the formed areas 211A, 211B were not offset.

[0034] FIGs. 5A and 5B show a receptaéle contact 210 receiving a blade contact 250.
In FIG. 5A, the blade contact 250 is partially inserted and is abutting the contact beam 210A in
the area of its formed area 211A. In FIG. 5B, the blade contact 250 is partially inserted and is
abutting the contact beams 210A, 210B at the respective formed areas 211A, 211B.

[0035] Referring first to FIG. 5A, as the blade contact 250 is inserted into a receptacle
contact 210, an insertion force IF(1) may be exerted on the blade contact 250 in a direction of
insertion to overcome a normal force NF(1) exerted by the contact beam 210A in the area of its
formed area 211A. The insertion force IF(1) may also be exerted to overcome any mechanical
resistance, such as friction, presented by the contact beam721OA as the blade contact 250 first
abuts and then slides along the contact beam 210A. Because the blade contact 250 abuts the
formed area 211A of the contact beam 210A before abutting the formed area 211B of the contact
beam 210B, however, less of an insertion force IF(1) may be needed than if the blade contact
250 was confronted with overcoming a normal force NF(2) and mechanical resistance presented
by the contact beam 210B in addition to the normal force NF(1) and resistance of the contact
beam 210A.

[0036] As the blade contact 250 continues its insertion journey past the formed area
211A, it may then abut the formed area 211B, as shown in FIG. 5B. An insertion force IF(2)
may be exerted in the direction of insertion to overcome the normal force NF(2) and any

mechanical resistance of the formed area 211B of the contact beam 210B. Because at this point,
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the Blatte contaet 230 thdy Have largely overcome the normal force NF(1) and mechanical

resistance of the contact beam 210A, the insertion force IF(2) exerted to overcome the normal
force NF(2) and mechanical resistance of the contact beam 210A may be less than if the blade
contact 250 was confronted with overcoming the combined normal forces NF(1), NF(2) and
mechanical resistance of both contact beams 210A, 210B simultaneously.

[0037] Thus, by offsetting the formed areas 211A, 211B along the length of respective
contact beams 210A, 210B, the insertion forces IF(1), IF(2) each may be less than if the formed
area 211A was located at a same point on the contact beam 210A as the formed area 211B on the
contact beam 210B.

[0038] As described with regard to FIG. 3A, the contact block 220 may include wells
225 that may receive ground blade contacts of a plug connector that are longer than signal blade
contacts of the plug connector. Wells 125 are shown in FIG. 1A. In the contact block 120 of
FIG. 1A, however, the wells 125 are formed such that both beams 110A and 110B of a ground
receptacle contact 110G are inserted through a well 125 and into the contact block 120. Such a
well 125 may be suitable for receiving both beams 110A, 110B of a receptacle contact 210. The
wells 225 of the contact block 220, however, may receive one contact beam of the receptacle
contact 210. As shown in FIG. 3A, for example, the wells 225 receive the contact beam 210B of
the ground receptacle contacts 210G. The contact beam 210A may be inserted into or otherwise
formed as part of the contact block 220 similar to the beams 210A, 210B of the signal receptacle
contacts 210S. |

[0039] The contact block 220 may additionally include protrusions 227 into which a
beam 210A of each receptacle contact 2208, 220G may be inserted. The protrusions 227 may
provide support to the receptacle contacts 2108, 210G so that the normal force NF(1) exerted by
the contact beam 210A may be the same or similar to the normal force NF(2) exerted by the
contéct beam 210B.

[0040] The normal forces NF(1), NF(2) could be different, for example, if the
receptacle contacts 210 were inserted into or formed as part of the contact block 120 of FIG. 1
instead of the contact block 220. If the receptacle contacts 210 were received in the contact
block 120, then the formed area 211A of the contact beam 210 would be further from the contact
block 220 than the formed area 211B. This may result in a normal force NF(1) exerted by the
contact beam 210A on a blade contact being less than a normal force NF(2) exerted by the
contact beam 210B.

[0041] The contact block protrusions 227, thus, may help equalize the normal forces

NF(1), NF(2) exerted by each beam 210A, 210B of the receptacle contact 210. In the same way,
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one Bedth 210B"of"¢xcli'receptdclé grolind contact 210G may be located corresponding to a well

225, while the other beam 210A of the receptacle ground contact 210G may be located
corresponding to a protrusion 227 of the contact block 225. This may help equalize the normal
forces NF(1), NF(2) exerted by the respective contact beams 210A, 210B of a receptacle ground
contact 210G.

[0042] FIG. 6 is a side view of an alternative receptacle contact 310. The receptacle
contact 310 may be used in an electrical connector, for example, and may receive a plug contact
such as a blade contact. Additionally, the receptacle contact 310 may include a terminal portion
for connection with an electrical device such as, for example, a printed circuit board.

[0043] The receptacle contact 310 may include two beams 310A, 310B that separate
from each other at a location f. A space S may be formed between the beams 310A, 310B. The
space S may extend from the location f to the insertion end 343 of the receptacle contact 310.
The dual beams 310A, 310B may be shaped into complementary forms such that a protrusion
313A, 313B on one beam 310A, 310B extends toward an indentation 315A, 315B defined by the
other beam 310A, 310B. For example, the beam 310B may include a protrusion 313B that
extends toward the beam 310A. The protrusion 313B may extend from the beam 310B beyond a
center reference line CR of the contact 310. At the location of the protrusion 313B, the contact
beam 310A may define a corresponding indentation 315A. Likewise, the contact beam 310A
may include a protrusion 313A. The protrusion 313 may extend from the beam 310A toward the
beam 310B past the center reference line CR. The beam 310B may deﬁr;e an indentation 315B
that corresponds to the protrusion 313A. Such a receptacle confact 310 may include any number
of corresponding protrusions 313 and indentations 315.

| [0044] The dual beam receptacle contact 310 may be stamped or otherwise produced
from a single sheet of conductive material in a shape such as described herein and depicted in
FIG. 6. Further, as explained in more detail herein, receptacle contacts 310 may enable
“overlapping” of portions of the contact beams 310A, 310B such that each places an opposing
normal force on a blade contact, reducing or eliminating rotation of the blade contact when
inserted into the receptacle contact 310. The overlapping portions of the contact beams 310A,
310B may also result in increased mating surface area with a blade contact and thus may affect
signal integrity.

[0045] The foregoing illustrative embodiments have been provided merely for the
purpose of explanation and are in no way to be construed as limiting of the invention. Words
which have been used herein are words of description and illustration, rather than words of

limitation. Additionally, although the invention has been described herein with reference to
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particuldr structute, matéridls And/cr embodiments, the invention is not intended to be limited to

the particulars disclosed herein. Rather, the invention extends to all functionally equivalent
structures, methods and uses, such as are within the scope of the appended claims. Those skilled
in the art, having the benefit of the teachings of this specification, may affect numerous
modifications thereto and changes may be made without departing from the scope and spirit of

the invention in its aspects.
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Whiit is Claimed®
1. An electrical connector, comprising:

a contact block; and

a receptacle contact received in the contact block, said receptacle contact comprising first
and second opposed contact beams, wherein the first contact beam defines a first indentation and
the second contact beam defines a second protrusion at least partially extending into the first
indentation, the second protrusion for contacting a second contact received between the beams of

the receptacle contact.

2. The electrical connector of claim 1, wherein the second contact beam defines a second
indentation and the first contact beam defines a first protrusion at least partially extending into

the second indentation, the second protrusion for contacting the second contact.

3. The electrical connector of claim 2, wherein the receptacle contact extends in a first
direction from the contact block, and wherein the contact block defines a shape such that the first
protrusion is located a first distance in the first direction from the contact block and the second

protrusion is located the first distance in the first direction from the contact block.

%

4, The electrical connector of claim 1, wherein the receptacle contact extends in a first
direction from the contact block and defines a centerline extending in the first direction through a
middle portion defined by the receptacle contact, and wherein the second protrusion extends

from the second contact beam beyond the centerline.

5. The electrical connector of claim 1, wherein the first contact beam defines a first formed
area extending toward the second contact beam, the first formed area for contacting the second

contact.

6. The electrical connector of claim 5, wherein the first protrusion is at least partially within

the first formed area.

7. The electrical connector of claim 1, wherein the receptacle contact defines two

protrusions and the protrusions have contact surfaces that overlap and are offset.
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8. e eléémé%ﬂ‘ Ebrinettot O dlalin 1, further comprising a second receptacle contact,

wherein the contact block provides a first normal force to the receptacle contact and a second

normal force to the second receptacle contact.

9, The electrical connector of claim 8, wherein the first normal force is approximately equal

to the second normal force.

10.  An electrical connector, comprising:

a contact block;

areceptacle contact received in the contact block defining a first contact beam and a
second contact beam opposite the first contact beam, wherein the first contact beam defines a
first formed area extending toward the second contact beam and the second contact beam defines
a second formed area extending toward the first contact beam, and wherein the first formed area
is located to receive a blade contact inserted between the two contact beams such that the blade

contact abuts the first formed area before abutting the second formed area.

11. The glectrical connector of claim 10, wherein the second contact beam further defines a
second indentation and the first contact beam further defines a first protrusion extending at least

partially into the second indentation.

12.  The electrical connector of claim 11, wherein the first protrusion is at least partially

located within the first formed area of the first contact beam.

13, The electrical connector of claim 11, wherein the first contact beam further defines a first
indentation and the second contact beam further defines a second protrusion extending at least

partially into the second indentation.

14.  The electrical connector of claim 10, wherein the receptacle contact is formed from a

single sheet of conductive material.

15. The electrical connector of claim 10, wherein the blade contact defines, in cross-section,

arectangle.

16.  The electrical comnector of claim 10, wherein the receptacle contact extends in a first

direction from the contact block, and wherein the contact block defines a shape such that the first
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fornfed-aréa'is'tochted™d first distAnte in the first direction from the contact block and the second

formed area is located the first distance in the first direction from the contact block.

17.  The electrical connector of claim 10, wherein the contact block defines a well and

wherein the second contact beam is received in the well.

18.  An electrical connector, comprising:

a contact block;

a receptacle contact received in the contact block, said receptacle contact comprising first
and second opposing contact beams, wherein the first contact beam is formed such that, as a
second contact is inserted betwéen the first and second contact beams, the second contact at least
partially overcomes a normal force exerted by the first contact beam before the second contact

beam exerts a normal force on the second contact.

19. The electrical connector of claim 18, wherein the first contact beam defines a first
indentation and the second contact beam defines a second protrusion at least partially extending
into the first indentation, the second protrusion for contacting the second contact received in the

receptacle contact.

20. The electrical connector of claim 19, wherein the second beam defines a formed area

extending toward the first beam.
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