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nector, after the male contact blade makes electrical contact
with the deflectable beam, to move the male contact blade in
the contact channel, increase deflection of the deflectable
beam by the male contact blade, and increase or maintain
normal force between the mating contact and the ground con-
tact generally.
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Electrical Contact Normal Force Increase

BACKGROUND

Technical Field

{9081} The exemplary and non-limiting embodiments of the

invention relate generally to an electrical connector and,

more particularly, to connection between twe contacis.

Brief Description of Prior Developments

TN o

[O002] i.8. Patent No. , 621,779 disclozes an electrical
connector having header fterminal with flat blades and

offset bends having stamped ribs.

SUMMARY

[Q003] The following summary is merely intended to be

exenplary. The summary is not intended to limit scope.

F00047 In accordance with one aspect, an electrical
connactor is provided comprising a housing; and a plurality
of first ground contacts cornnected to the housing. The
first ground contacts each comprise a first end configured
to bhe connected to a first compone and a second end., The

6]

econd end forms a male contact blade configured to be
inserted into a contact channel of a housing of a mating
electrical connector. The male contact blade 1s configured
to make a removable connection with a deflectable beam of a
mating contact of the mating electrical connector. The
male contact blade has a portion configured toe contact the
housing of the mating electrical connector during

connection of the electrical connector toe the mating
i
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electrical connactor, afte the male contact blade akes

I

slectrical contact with the deflectable bean, to move the
male contact blade in the contact channel, increase
defiection of the deflectable beam by the male contact
blade, and increase ncormal force, or maintain normal force,
between the mating contact and the ground contact generally
perpendicular to a direction of insertion of the male

contact bhlade into the contact channsl.

[GO05] Tn accordance with another aspect, an electrical
connector is provided comprising a housing: a plurality of
ground contacts connected te the housing, where the ground
contacts comprise first male contact Dblades; and a
plurality of signal contacts connected te the housing. The
signal contacts comprise second male contact blades at a
same side of the housing as the first male contact blades.
The signal contacts and the ground contacts are formed from
one or more shest metal members having a same thickness

4

such that the first and second male contact blades have a

ame thickness. Fach of the first male contact blades have
a vortion configured to contact a housing of a mating
alectrical connector during connecticon of the electrical
connector to the mating electrical connsctor which, after
the first male contact blade makes electrical contact with
a deflectable beam of a mating contact in the mating
electrical connector and after a maijority of inserticon of
the first male contact blade into the mating electrical
connector, and during further insertion of the ground
contact into the housing of the mating electrical counnector
contact, causes the first male contact blade to move in a

direction to increase defleciion of the deflectable beam

b
Z
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and thereby increase normal force, >y maintain  normal
force, betwsen the deflectable beam and the first male

contact oplade.

F00086] n  accordance with another aspsct, a  method
comprises dinserting st male contact klades of  a
pluraiity of grcund contact of & first electrical
connector into first contact channels af a second
electrical connecior; and inserting second male contact
blades of a plurality of signal contacts of the first
electrical connector inte second contact channels of the
:Tete electrical connector. The ground and signal
contacts are formed from one or nere2 sheet metal members
having a same thickness such that the first and second male
contact blades have a substantizlly same thickness. After
the firs and second male contact Pplades have moved
deflectable ©eams of mating contacts of the second
electrical connector and slid along the deflectable beams
aiong a majority of length of the first and second male
contact blades, a portion of the first male contact blades
contacts a heousing of the second electrical connector and,
with further inssrtion of the first male contact blade inte
the second electrical oonnector, the portion and the
housing cause the first male contact blade to deflect and
move the respechtive deflectakls eams Lo increase normal

force, or maintain nopmal force.
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DESCRIPTION COF THE DRAWINGE

other features are

and

lowing description, taken in connaction
s i

the accompanving drawings, wherein:

a perspective wview of connectors and

componants used to make an assembly:

[0009] Fig. 2

alectrical connactors

is

a perspective view of one

shown in Fig. 1

[te)

»
&

(00101 Fig. 3 is a cross sectional view of a portion of
the two electrical connectors shown in Fig. 1 illustrating

connaction;

[0011] Fig. 4

contacts shown in

~

[0012] Fig. &

the two elacirical

Fig. 3

[0013] Fig, & is

bheams of the

and & at an unmated home posi

<

T ois

&

[0014] Fig.

shown in  Fig.

SN

srresponding to the

00151 Fig.

shown in

gsecond mating

one of the ground

< e
e ~ e
a cross szsecticonal view of a portion of

ctors =2hown in Fig.

conng

put illustrating an initial counnection;

a side view of one of the deflectabls

o8

connector shown in Flgs. 1,

o

ion

x
7

side wview of the deflectable beam

initial deflected position

in Fig. 57

ZhowWn

view of the deflectable beam

a3 final deflected poesition
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corresponding to the position shown in Fig. 23 with the

ground coentact;

(00L&} Fig. 9 is a perspective view of an alternate

example ewbodiment; and

(80171 Fig. 10 is a side view of the embodiment shown in

Fig. 9.

DETATILED DESCRIPTION OF EMBODIMENT

{0018} Referring to Fig. 1, an assembly 10 is shown,

partially separated, which comprises features of an example

embodiment. although features will be described with
reference to the example embodiments shown in the ¢ rawings,

it shcould be understood that features can pe embodied in
many alternate forms of embodiments. In addition, any
sultable size, shape or type of elements cor materials could

be used.

00191 The assembly 10 generally comprises two
electrical connectors 17, 14 which are used to removably
connect two components 16, 18 {such as printed circuit
beards for ample) to each other. The first connector 12
is a backpanel connector, and the second connector 16 is a

right angle connector. However, in alternate embodiments

the connectors 12, 14 could be any suitable right angle or

vertical type of connector as further understood from the
description below,. Irnn this example, both connectors have

contacts which comprise througnh hole mounting posts to be
located in holes of the printed circuit beards 16, 18,

Howaver, in alternate embodiments the contacts mnight

3
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her types of component connection areas, such as

rface mounted contact areas.

€]
o

(0020} Referring also teo Fig. 2, an enlarged view of the
first connector 12 is shown. The first connector 12 is a

header connector and comprises a housing 20, signal
contacts 22 and ground contacts 24. In this examplis
embodiment the connector 12 is a high speed connector
having matched pairs of signal contacts. However, features
of the invention can be used in other types of connectors.

oy

The contacts 22, 24 have first ends 26 and second ends 28,

The first ends 26 are configured to be connected fto the
component: 186, In thisz example the filrst ends 26 are
through-hole press-fi tails. However, 1in an alternaite

embodiment any sultable {irst end could be used, such as a

1]
.
fad

oy

surface mounted seolder tail for example. Referring aiso to

~
A

-

Pig. 3, the second ends 28 forms male contact blades
configured to be inserted inteo a contact channel 30 of a
housing 32 of the mating electrical connector 14. The male
contact bklades are each configured to make a amovable
connection with a deflectable beam 34 of a mating contact

36 of the mating electrical connector 14.

£

002173 The signal and ground contacts 22, 24 in this
example are formed for a sheet metal member which has been
stamped and formed. Thus, the contacts 22, 24 have

substantially the same cross sectional thickness, such as 2

mr Loy example, A column of the contacts are preferably

1}

provided on a single lead frame with intermixed signal and

~ o ~

ground contacts ZZ, In this fashion the contacts 22,

15N

24 can be stitched as a single column together intce the
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housing 20 in one operation, or the housing 20 can be
overmolided onto the contacts while the contacts are on a
ieadframe; and the contacts 22, 24 in the column can be
subseguentliy electrically separated from each other by

cutting out portionsg of the leadfranme.

008223 In this example embodiment, the signal contacts
22 have a male contact blade 38 which 1s substantially
gtraight with a uniform cross sectional shape except at its
distal tip. The male contact blade 38 extends forward from

the housing 20 in a general cantilever fashion.

0023} n this example emboediment, the ground contacts
24 have a male contact blade 40 which is substantially
straight for a majority of 1its length. The male contacl
hlade 490, because it is stamped from sheet metal, has a
substantially uniform c¢ross sectional shape along its
length except at its distal tip. The male contact blade 40
extends forward from the housing 20 in a general cantilever
fashion. In the example shown, as illustrated by Fig. 3,
at least one of the male contact bladea of the ground

contacts 24 has a longer length than the male contact blade

of the s=ignal contacts 22. However, this need not be

[0024] Referring alsc to Fig. 4, although a majority of
the male contact blade 40 is straight along its length,
each male contact bilade 40 has a portion 42 which is not
straight. The porticn 42 has a general bend or curve shape
along the longitudinal length proximate the rear end of the
male contact blade 40. The bend of the portion 40 may aiso
atrengthen the blade 40. The oross secticnal shape of the

7
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contact at the portion 42 1is still substantially uniform
with the rest of the male contact Dblade; such  as
rectangulariy fiat for example. The portion 42 in this
example 1is formed merely by stamping a bend 1intc the

£

contact. Sections 44 and 46 lccated in front of and kehind

the portion 42 are substantially cocaxially aligned.

Q0251 As sgeen in Fig. 3, the portion 4% 1is configured
to  contact the  housing 32 of the mating electrical
connector 14 during connection of the electrical connector
12 to the mating electrical connector 14. This contact
occurs after the male contact blade 40 makes elesctrical
centac with its respective deflectakble beam 34. As
further described below, this contact of the porticn 42 on
the housing 32 moves the male contact blade 40 in the

contact channel 30 O increass deflection of the

(}

deflectable peam 34 by the male contact blade 40, and
increase normal force, or maintain normal Iforce, betweean
the mating contact 36 and the ground contact 24 gensrally

perpendicular toe a direction of insertion of the male

contact blade into the contact channel.

[QG261 Referring alsc to Fig. 5, when the male contact
blades 38, 40 are initially inserted into the channels 34,
the front tips of the blades 38, 40 contact the deflectable
beams 34 and deflect the ams 34 out of the path of the
blades 238, 40 generally perpendicular to the path of
insertion of the blades. Referring alsce toe Fig. 6, before
the blades are ingserted intce the channels 34, the
deflectable beams 34 are initially at an angle 48, When

the pblades 38, 40 initialiy displace the beams 34 as
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illustrated in ¥Fig. 5, the angle increases to 50 as
indicated in Fig. 7. Slight bowing of the beam 34 may
COCUT., The beams 34 make contact with their respective
blades 38 or 40 at contact area 54, and arrow 56

illustrates the normal force against the contact area H4.

160277 As the two connectors 12, 14 continue to mate the
blades 38, 40 are further inserted into the channels 30
with the beams 34 wiping against the blades. Finally,
towards the end of mating of the connectors 12, 14, the
poertion 42 of the ground contact 24 ceontacts the housing 32
as shoewn 1in Fig. 3. This contact causes the beam 49 to
deflect in a general cantilever fashion towards its

o
R v

pective deflectable beam of the mating contact 36. As

(i‘

iliustrated in Fig. &, this causes the angle of deflection
of the deflectable beam 34 to increase further to angle 5Z.
The deflecticn of the blade 40 by the porticn 42 and
housing 32 contact, and the resultant further deflectlon of
its respective deflectable beam of the mating contact 36,
retween the blade 40 its respective deflectable beam 34
such as to compensate for other influences such as
vibrations or fatigue for example. ‘he deflection of the

bilade 40 by the portion 42 and housing 32 contact, and the

vesultant further deflection of its respe
heam of the mating contact 326, increases normal force
between the blade 40 its respsctive deflectable beam 34 to
a larger normal force 58. This increased normal force only

S <

oocurs at the blade 40 of the ground contact 24. The
22

signal contacts ars substantially unaffected.

9
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[0028] Referring also toe Figs. 510, an alternate
example embodiment is shown. Figs. 9 and 10 show an Ingert
Molded Leadframe Assemblies {(IMLAs} 60. fultiple IMLAsS are
used to assenble a connector similar to the electrical
connaectors described in U.8. Patent WNos. 7,524,209 and
6,869,292 B2 and U.S3. patent publication No. 2010/0055288
Al which are hereby incorporated by reference in their
entireties, n the example shown, the IMLA is a rigl
angle cemponent used to  manufacture a right angle
connachtor. The IMLA comprises multiple signal contacts 62,

.

ground contacts 64 and an overmolded housing 66.

[O0283 The contacts 62, 64 have first ends 68 and second
ends 70. The first ends 68 are configured to be connected
to the component, such as componsnt 16, In this example
the first ends 68 are through-hele press-fit  taills.

However, in an alternate embodiment any suitable first end
could be used, such as a surface mounted soclder tail for
example. The second ends 70 forms\ male contact Dbilades
configured to be inserted inte a contact channel of &
housing of the mating electrical connector. The male
contact blades are each configured to make a removable

connection with a deflectable beam of a mating contact of

the mating electrical connscltor.

(00303 The signal and ground contacts 62, 64 in this
gxample are formed for a shest wetal member which has been
stampead and formed. Thus, the contacts 62, ¢4 have
substantially the same cross sectional thickness, such as

mm for example. A column of the contacts are preferably

provided on a single lead frame with intermixed signal and

)

10
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)

ground contacts 62, 64, In this fashion the housing &6 can
be ovarmolded onto the contacts while the contacis are on a
leadfirame; and  the contacts 22, ! in  the column
subgeguently electrically separated from each other Dby

cutting out porticns ¢f the leadirame.

(Q0317 In this ewanmplile ewmbodiment, the signal contacts
62 have a male contact blade 38 which is substantially
straight with a uniform cross sectional shape except at its
distal tip. The male contact blade 38 extends forward from

the housing 66 in a general cantilever fashion.

[0032] In this ezample embodiment, the ground contacts
54 have a male contact blade 40 which 1s substantially

straight for a mejority of its length. The male contact

)

blade 4, because it is stamped from sheet metal, has a

v

aubstantially niform  <ross  sectional shape along it

9]

length except at its distal tip. The male contact blade 40
extends forward from the housing 20 in a gensral cantilever
fasghion. in the example shown at least one <of the male
contact blades of the ground contacts has a longer length

than the male contact blade of the signal contacts.

(803333 Although a majoerity of the male contact blade 40
is straight along its length, each male contact blade 40
has a portion 42 which 1s not straight. The portion 4Z has
a general bend or curve shape along the longitudinal liength
proximate the rear end of the male contact blade 40. The
cross sectional shape of the contact at the porticen 42 is
gtill substantially uniferm with the rest of the male
contact blade: such as rectangulariy fiat for example. The
.

portion 42 in this example is formed merely by stamping a

i1
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bend into the contact. Sectionzs 44 and 46 {ses Fi
iocated in  front of and behind the portion 42 are

substantially coaxially aligned.

(00347 In acceordance with one example embodiment, an
electrical connector 12 1s provided comgrising a housing
20: and a plurality of first ground contacts 24 connected
to  the housing, where the filrst ground contacts each
comprise a first esnd 22 configured to be connescted to a
first component 16 and a second end 28, where bthe sscond
end 28 forms a male contact blade 40 configured to be
inserted into a contact channel 30 of a housing 32 of a
mating electrical connector 14, where the male contact
blade 40 is configured to make a removable connection with
a deflectable beam 34 of a mating contact 36 of the mating
elaectrical connector 4, where the male contact blade 40
nas a portion 42 configured to coentact the housing 32 of
the mating electrical connector 14 during connection of the
electrical connector e the wmating electrical connector,
after the male contact blade makes electrical contact with
the deflectable beam, to move the male contact blade in the
contact  channel, increase defliection of the deflectable

o}

&
&
=

by the male contact blade, and increase normal force

52/58 between the mating contact and the ground contact

65&

generally perpendicular to a direction of insertion of the

male contact blade into the contact channel.

(803581 The portion may comprise a lateral jog in a rear
end of the male contact blade. The ground contacts may be
formed from ong or more sheet metal members such that the

mals contact klade haz a cross sactionally flat shapes, and
I

12
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where Gthe portion comprises a bent portion of the cross
sactionally flat shaped male contact klade. The portion
may comprise a gensral lateral rounded hill shape. The
male contact blade may be substantlially straight except for
the portion, where the gportion extends laterally outward

subsgtantially straight male

from center axis of

a
ot bklade between ceaxiaily aligned front and rear

o

H

secticns of the male contact bklade which are located on
cppacsite ends of the porticn. The portion may be sized and
shaped to cause the male contact blade to pivotably deflect
in & general cantilever fashion proximate a rear end of the
male contact blade as the portion contacts and moves along
the housing of the mating electrical connector. The
electrical connector may further comprise secend signal
contacts  connected to  the housing, whers the signal

contacts comprise male contacts blades at a same side of

housing as the ma contacts blades of the first ground

contacts, where the signal contacts and the ground contacts
are formed from one or nmore sheet metal members having a

¥

same thickness such that the male contact blades of the
first oground contacts and second signal contacts have a
aubstantially same thickness. The male contact blades of
the second signal contacts may ke stralght without the
portion. The occnnector may  be usged in an  assembly
comprising a mating electrical connecteor connected to the
electrical connector, where the mating e=lectrical connector
comprises a housing with contact channels and mating
contacts with deflectable beams. The mating contacts may
comprise mating ground contacts having theilr respective
deflectable beams on only one side of the first ground

contachs,

13
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(00387 Ancther example can be providad in an electrical
connector comprising a housing 20 or 66; a2 plurality of
ground contacts 24 or €4 connected to the housing, where
the ground contacts comprise first male contact blades; and
a pilurality of signal contacts 22 or &2 coennected to the
housing, whers the signal contacts comprise second male
contact blades at a same side of the housing as the first
male contact blades, where the signal contacts and the
ground contacts are formed from one or more sheet metal
members having a same thickness such that the first and
second male contact blades have a same thickness, where,
each of the first male contact blades have a portion
configured to contact a housing of a mating electrical
connector during connection of the electrical connector Lo
the mating electrical connector which, after the first male
contact blade makes elecitricazl contact with a deflectable

team of 4 mating contact in the mating slectrical connector

3

of ingerticon of the first male oconitact

and af

s

blade into the wmating electrical connector, and during
further insertion of the ground contact into the housing of
ne mating electrical connector contact, causes the first

male contact blade to move in a direction to increase

deflection of the deflectable beam and thereby increase
narmal force haitween the deflectable besam and the flrst

male contact blade.

=

0637} The portion 42 wmay comprise a lateral  jog

proximate a rear end of the first male contact blades.

ground contacts may have a cross sectlonally flat shape,

and where the portion comprises a bent portion of the cross
secticonally flat shaped first male contact blade. The

14
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portion may comgrize a general lateral ewxtending arc shape.
The first male contact blade may be substantially straight
except for the portion, whers the gortion extends laterally
cutward from a center axis of the substantially stralight
first male contact blade between ccaxially aligned front
and rear sections of the first male contact blade which are

located on copposite ends of the portion. The portion

=

(X

1A
be sized and shaped to cause the first male contact blad

to  pivotabkiy deflect in  a general cantilever fashion
proximate a rear end of the first male contact blade as the

portion contacts and moves along the housing of the mabting

electrical connector. he second male contact blades of

the gignal contacts may be straight without the portion.

[G038] An example methoed may comprise 1ins ing first
male contact blades 40 of a plurality of ground contacts of
a first elecitrical connector into first contact channels of
a second electrical connector; and inserting second male

act blades 38 of a plurality of signal contacts of the
first electrical connector into second contact channels of
the second electrical snnectoer, where the ground and
glgnal contacts are formed from one or wmore sheet metal

¥

members having & same thickness such

second male contact blades have a Lially same
thickness, where, after the first and second male conbtact
blades have moved deflectable beams 34 of mating contacts
of the second electrical connecteor and slide aliong the
deflectable beams along a majority of length of the first
and second male contact blades, a poertion 42 of the figst
males contact klades contacts a housing of the second

o
electrical connector and, with further insertion of the

15
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first male contact blade inte thes second  electrical

connector, the wortion and the housing cause the first mal

0]

contact blade to deflisct and move the respective

deiflectable beams to increase normal fores.

~ical

[G038] Another example may be provided in an elsc
connector comprising a housing: and a plurality of first
contacts oonnected to The housing. The first contacts
might not bes ground contacts, The first contacts might
comprise a signal contact or a gpower contact for example.
The first contacts may each comprise a first end configured
to be connected to a first component and a second end,
where the second =nd forms a male contact blade configured
to bhe inserted intc a contact channel of a housing of 2

mating electrical connector, where the male contact bhlade

iz configured toe make a removable connection with a
deflectable beam of a mating contact of the mating
glectrical connector. The male contact blade may have a
portion configured to contact the housing of the mating

electrical connector during connection of the

connector  to the mating elecltrical connector,
male contact blade makes electrical contact with the
defisctable beam, to move the male contact bilade 1in the

contact  channel, increases deflection of the deflectable

oy

rean by the male contact blade, and increase oy maintain
normal force between the mating contact and the contact
generally perpendicular to a directicon of insertion of the

male contact blade into the contact channsl,

(00407 it should be understood that the foregoing

description is only illustrative. Various alternatives and

i6
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CLATMS

hat is claimed is:

L. An electrical connector comprising:

and

ﬁ_&

housing;

a plurality of first ground
the housing, where the first

comprise a first en

first componsent and a

end forms a wmale cgeontact

inserted into & contact channel

mating electrical connector,

blade is configured to maks a

with

mating electrical connector,

where the male contact

to contact the

configursad

glectrical connector  during

connector TGO the

electrical

connector, after the male

elaectrical contact with the

move the male contact blade in

of the

deflection

wrease

male contacth and

force between the mating

contact generally perpendicular

insertion of the male contact

channel.

18

contacts

ground

second and,

hlade

where the male
removable

a deflectable beam of a mating

hlade
housing

sonnection

contact
daflectable
the contact
deflectalb
increasse or

contact

nlade

PCT/US2012/037458
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2, BAn electrical connectoer az in g¢laizm 1 where the
portion comprises a lateral jog in a rear end of the male

contact blade.

2, An elsctrical connector as in clalm 1 where the ground

contacts are formed from one oy more shset metal
such that the male oontact blade has a cress sectionally
fiat shape, and where the portion comprises a bent
portion of the cross sectionally flat shaped male contact

nlade.

4. An electrical oconnecter as in olaim 2 where the

portion comprise a general lateral rounded nill shape.

5., An electrical connector as in claim 1 where the male

contact blade 1z substantially straight except for the

sriion, where the portion extsnds laterally outward from

T
&

a center axis of the substantially straight male contact
blade bhetwsen cnaxially aligned front and rear sections
of the male contact blade which are located on opposite

ands of the portion.

§. Aan electrical connector as in claim 1 where the
portion 1is sized and shaped te cause the male coniact
wlade o pivotably deflect in & general <
fashion proximate & rear end of the male contact blade as
the portion contachks and woves along the housing of the

mating electrical connector.

7. An  eiectrical connector as  in  cliaim 1 further

0

comprising sscond connected  to ths

housing, where the signal contacts comprise male contacts
bladez at a same side of the housing as the male contacts
plades of the first ground contacts, where the signal

contacts and the ground contacts are formed from one ox

19
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mors sheet metal members having a same thickness such
that the male contact bladez of the first ground contachs
and second signal contacts have a  substantially same

thickness.

. An electrical connsctor as in claim 7 where the male
contact blades of the second =zignal contacts are siraight

without the portion.
9. An asserbly comprisings:
an sisctrical connector as in oladwm 7; and

a mating electrical connector connected to the

1 v

electrical connsctor, where the mating elsctrical

connector comprises a housing with contact channels,

and mating contacts with deflectable beams.

HaY

i0. An assswbly az in claim 9 where the mating contacts
comprise mating ground ocontacts having thelr respective
defisctable beams on only one side of the first ground

contactsa,

<

11. An electrical connector comprisin

¥

a plurality of ground contacts conneciad to the
nousing, where the ground contacts comprise first

i
male contact blades; and

a plurality of signal contacts connected to the
housing, where the signal contacts comprize second
male contact blades at & same side of the housing as

ct blades, whesre the signai

the firs male con
contachts and the ground contacts are formed from ons
or more sheet metal members having a sams thickness

20
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such that the first and second male contact blades

w

have a zame thickness,

where, each of the first male contact blades have a
portion configured to contact 3 housing of a mating
electrical connector  during cornaection  of  the
glectrical connactor to the mating elsctric

connector which, after the first male contacht blads
makes electrical contach with a deflectable beam of
a mating contach in the mating elecirical comnsctor
and after 2 majority of insertion of the first male
contact blade into the mating electrical connecior,
and during further insertion of the ground contact
into the housing of the mating slectrical connector

canzesz the first male contact blade Lo move

in a directicn to  increase deflsction of the
deflectable beam and thereby increase or maintain
-

normal force hetween the deflectablie beam and the

firat male contacht blade.

172. &n electrical connector as in claim 11 where the
portion comprises a lateral jog proximate a rear end of

the first male contact bplades.

13. an electrical connector as in colaim 11 wherse the
ground contacts have a cresa secticnally flist szhaps, and
where the portion comprises a bent portion of the cross

ecticnally flat shaped first male contact blade.

b

14. An electrical connector as in c¢laim 13 where the

porticn comprise a general lateral extending arce shaps.

An electrical connechtor as in claim 11 where the

rat male contact blade is substantially straight except

for the pertion, where the porticn extends laterally
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cutward from a center axis of the =zchstantially straight
first male contact blade besiwesn coaxially aligned front
and rear secgtions of the first male contact blade which

are located on opposite ends of the portion.

16. 2n electrical connector as in claim 11 where the
porticn is sized and shaped o cause the first male
contact  blade te  plveotably deflect  in & general
cantilever fashion preozimate a rear =nd of the first male
contact blade as the portion contacts and moves along the

housing of the mating elechtrical connector.

17. An electirical connscter as in claim 11 where the
second males contact blades of the signal contacts are

straight without the portion.
i8. An assexbly comprising:
an electrical connector as in claim 11; and

a mating electrical connector connected to  the
electrical connector, where the mating electric
connector comprises a housing with contact channels,

and mating contacts with deflectable beams.

19. An asssmbly as in claim 18 where the wmating contacts
comprise mating ground contacts having thelr respective

s peams on oniy onsg side of the first ground

20, A method comprising:

inserting first male contact blades of a plurality
of ground contactas of a first electrical connecitor
intoe first contach channels of a second electrical

connector; and
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inzerting second male contact blades of a plurality
of aigrnal rontacts of the first electrical connector

into second acontact channels of the sacond

electrical connector,

where the ground and zignal contacts are formed from
one or more shset metal members having 3 same
thickness such that the first and second wmale

contact blades have a substantially same thickness,

where, after the firszt and second male contact
hlades Thave moved deflectable beams of matbting

contacts of the second elisctrics

]
i

1 connector and siid

B

along the deflectable beams along a majority of
length of the first and second male contact blades,
a portion of the first male contact blades contacts
a housing of the second elechtrical connsctor and,
with further insertion of the first male contact
hiade into the sscond electrical connector, the
portion and the housing cause the first male contact
hlade to deflect and move the respective deflectable

beams to ingcreass or maintain noxmal force.

23i. An electrical connector comprising:

{u

s housing: and

£y
i

plurality of first contacts connected Lo the
housing, where the first contacts each compriss a
first end configured to be connectad toe a first
component and a second end, where the second end
forms a male contach blade configured to be insserted
ints a contact channal of a housing of a mating
aelectrical connector, where the male contact blade

is configured to make a removable connection with a

23
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