CONTACT W TH ANTI - SKI VI NG FEATURE/ Cross- Reference to Rel at edqﬂgq Oégt% _or%s
This application clains the benefit of U.S. Provisional ~Patent Appli cafigon
nunber 60/071,985 filed on January 21, 1998, herein 5 incorporated by
reference. Background of the Invention 1, Field of the Invention The _
present invention relates to a contact V\]th an anti-skiving feature. Msre

specifically, the prese ' ' el ghi S able of 10
[ ﬁsert ion within a conn?&%ﬁ%ﬁ%ﬁhﬁfﬁ%@%ﬁw% of the
connector housing. 2. BVéFJsJQR%?éi-éE é)roﬁ [l | YRS nts \Wen

separating contacts fro ; pically creates

a severed edgehit bppRiclbhetlaidtel dib halleh 6PE SUbrplilidd taliand5 ¢ hr ough

t he connector housing during Insertion, l'Jrr_ ski'vesa layer of material
fromthe rexpplicationeirber 0 071,985 §RHYGn U@h‘ﬁi&ﬁ‘g-zT,hfgéé' lﬁb?&tn()f the
connector housing may reduce the anpunt of retentidn force frrpar ed by the
connect 6r lncerporatedrist séferémee.contact. In addition, the portion of the
housi ng skived. by the burr may remain 20 on the contact after passing
through the connector housi ndBadkgroumd oft tife Shveatiqiwrti on fromthe
contact, the connector assenbly process requires an additional step. The
connect or aesKield of thednyention: exanpl e, a brushing step toI renove theh
skived portiop fromthe contact prior to securing a fusible element to the
cont act p The iRTESRBL 1nyention relates f94 contastawithram gndbskivingifeature.
interfere wwth the proper attachnment of the

|, the skived portion ma of tl
][5;[) \é?e el g\ﬁ@fﬁ gﬁgcfﬁgillggﬁaar.zsmg?vwrbrmso @fcqrﬁ@_cgmapeble,aoft ionis
unacce%ab 'iﬁ&%&? %’E’fl{ry a'connector housing without substantial skiving of the

connector housing.
2. Brief Description of Earlier Dévelopments _
When separating contacts from a carrier strip, a cutting tool typically
creates a severed edge with a burred region. When the cut-off travels
15  through the connector housing during insertion, the burr skives a layer of
material from the retention portion of the connector housing. The skiving
of the connector housing may reduce the amount of retention force
imparted by the connector housing to retain the contact.
In additibn, the portion of the housing skived by the burr may remain
20 on the contact after passing through the connector housing. To remove
the skived portion from the contact, the connector assembly process
requires an additional step. The connector assembly could use, for
example, a brushing step to remove the skived portion from the contaét
prior to securing a fusible element to the contact. The adeitional step
25 increases manufacturing costs. Without removal, the skived portion may
interfere with the proper attachment of the fusible element to the contact.

Thus, the presenée of the skived portion is unacceptable, especially in



2 automated applications. Clearly, there is roomfor inprovenent in the
art. Summary of the Invention It is an object of the present invention to
provide a contact that is insertable in a connector housing w thout skiving
t he housing. 5 It is a further obj egt of the present invention to
provide a contact that does not retain a skived portion of a connector

housing th | 55th | ect
of the preg{e’lﬁ |a§€%na%p|ﬁolic o prOV| gkﬂ»té@%l%i? upgt?i)rvvh‘lE %&eﬁ?um%’? enent
can be attached after the CO”S%%B?%K&&#@BBM into a connect or
housi ng wi t hout the need for a further object of the
present invertii9an §bjeice\vf $heprefBAL mvEntidyd to Frovike ascuiitacethabid ever

steps. These and ot her objects of the present invention are achieved in one
aspect of irsereabRein aicvraidcten hbyising witlieuit skivéing ahededusinig. nsertabl e 15
Into.an insulative housing of a connector and has a mating end for .
recei vilng a rititis mgfurthenobject ofdthenpresenpdnventiondio prosdde isoconteiot thiad
connector; and a nmounting end opposite the mating end. The nounting end has
a transiti doeamat redain adkivedpostiohr of gy connectorshousing thereomas it ishout
substantially skiving the insulative housing. 20 These and ot her

obj ects of 11F$R§‘t?fﬂé§@1th¢mmgn are achi eved in another aspect of the

ot TR e B b e it el A
mount i ng ©Whic ' a i%?e eie%rlneﬁ attac‘flled after the contact has been

10 inserted into a connector housing without the need for a cleaning step.

It is a further object of the present invention to provide a connector
that can be assembled in fewer steps. .

These and other objects of the present invention are achieved in one
aspect of the present invention by a contact. The contact is insertable

15 into an insulative housing of a connector and has a mating end for
receiving a mating contact; a retention portion for insertion into the
connector; and a mounting end opposite the mating end. The mounting
end has a transition area adapted to pass through the insulative housing
without substantially skiving the insulative housing.

20 These and other objects of the present invention are achieved in
another aspect of the present invention by a carrier strip. The carrier
strip includeé: a sheet of material having an edge; and at least one
contact. The contact has a mounting end extending from said edge and
including a window; a retentlon portion extending from the mounting end;

25 and a mating end extending from the retention portion.

These and other objects of the present invention are achieved in

another aspect of the present invention by a connector. The connector



including a window, a retention portion extending fromthe nounting end; 25
[and a nating end extending fromthe retention portion. These and ot her

obj ects of the present invention are achieved in another aspect of the
present invention by a connector. The cgnnect or 3 has an insul ative
housing with at |east one aperture ther®through; and a contact insertable

contact ;- ohRSEE i arbPhERhB vt Ragt breuirtiure sherSiRiouBhs 30 fig ond
SR t ! L : ! )
P enti on SR IRSCHABIC MR S bl ST contadt HaPh aBid6Rd ol "°
At 1 . t . : : g8 .
sl ati veRanangts Bakilg cooRAEE detiotlent boftiOR (6F Ehfaghe fhd dirctor,
achi eved iana@hmnﬁﬁgeeﬁid 8ppbbite thesRBting ¢ ed driN hBYirfg BEdiBUbritrollédi N9 a

contact. 10 The nethod includes the steps of: providing a sheet of

materi @ ; pégioniddjatent ke eétenidrp bortiofa The dié tohbrdlRd region dgpassd a
plurality of contacts, each having a nmounting end extending fromsaid the
of the carthrugh the insghlativecheusingiofithenconnectornvithout mitbsthntiadly
contacts; and renoving the contacts fromsaid carrier strip. 15 Brief
Descri pt i oskiving itbe lnswlatixe Bohsingises and advant ages of the present:
invention wi |l beconme apparent to those skilled in the art upon reference
to the speci ffhese andather pbientsafiile presenhiipyention are achieved in

another aspect of the present invention by a method of making a contact.
10 The method includes the steps of: providing a sheet of material; stamping
the sheet to form a carrier strip having an edge and a plurality of
contacts, each having a mounting end extending from said the of the
carrier strip; placing a window in the mounting ends of the contacts; and
removing the contacts from said carrier strip.
15
Brief Description of the Drawings
Other uses and advantages of the'present invention will become
apparent to those skilled in the art upon reference to the specification and
the drawings, in which: '
20 Figure 1 is an elevational view of one alternative embodiment of a
contact of the present invention;
'Figure 2 is a an elevational view of a series of contacts of the present
invention on a carrier strip; _
Figure 3 is an enlarged view of a portion of the carriér strip and
25 contact shown in Figure 2; |
Figure 4 is a cross-sectional view of a portion of the carrier strip and

contact taken along line IV-IV of Figure 3;



20 Figure 1 is an elevational view of one alternative enbodi rent of a
‘cont act of the present invention:; Figure 2 is a an el evational view of a
series of contacts of the present invention on a carrier strip;, Figure 3 is
an enlarged view of a portion of the cargier strip and 25 contact shown in
Figure 2; Figure 4 is a cross secti onal 4v| ew of a. portlon of the carrier
strip and corﬁ..act t§ken

pl an vi ew of 2&8FtT Bhdd R ‘ﬂﬁ‘é’c‘?fe? Shgpn%fn" ner%gr&oq%gglgﬂ%l%qg cﬂ)flf[ th
of the pregg "“@%E"?ﬂﬁa"% Et g,{r r?ﬁﬁv%ﬁ'@l -.sectional view of .a portion
g ong

of the connector me VI-V1 of Figure 5; 5 Figure 7
is a plan vigy vEap ' yned IoULife©
with a cont act tq:fs Q%&ééﬁ%@%\%%l on :bgsgeﬁ{)r%@y?é?gfn an(ft@l-gllure ﬁgi S a
Cross-sect tgﬁ@,ll albs lﬁfeVilQlIWF‘l Qecg the connector housi ng and contact

taken along line VITI-V111 in Fi . Detail ed Description of the
Preferrgd Errbmgufem s dlan vxEWngﬂuel drﬁ@zh @y&herwrﬁiécﬁbﬁﬁdus@n%@wﬂent
of a contact 10 of the present |nvent|on As di scussed in nore detail

bel ow, conin®ighfe Sswithr 4 cohtactofitiee poesetitlinveatiorcinskitédh sthereint ang end
11 that extends from connector 100 to interact with a correspondi ng cont act
(not shown) eRigawdi&is araross-stetiomad iview of the pantiomof tlsdnmm;necmr an
exanpl e, the bl ade- tci/pe cont act

housing and contact taken along line VIII-VIII in Figure 7.

Detailed Description of the Preferred Embodiments
10 Figure 1 displays one alternative embodiment of a contact 10 of the
present invention. As discussed in more detail below, contact 10 is part
of a connector 100. _
Contact 10 has a mating end 11 that extends from connector 100 to
interact with a corresponding contact (not shown) extending from a
15 mating connector (not shown). As an example, the blade-type contact
shown in Figure 1 preferably interacts with a dual beam contact on the
mating connector. However, any type of contact could be used with the
present invention. |
A mounting end 13 opposes fnating end 11 of contact 10. Mounting
20 end 13 preferably includes a notch 15 flanked by arms 17. The wall that
defines notch 15 includes a generally smooth transition area 19.

- Transition area 19 is an area of reduced thickness, and preferably has a
beveled or an arcuate shape as seen in Figure 4. Prefexfably, transition
area 19 is located on an-area of the wall of notch 15 clc;sest to mating end

25 11. The benefits of notch 15 and transition area 19 will become more
apparent below. | |

A retention portion 21 extends between mating end 11 and mounting



shown in Figure 1 preferably interacts wi'th a dual beam contact on the
‘mati ng connector. However, any type of contact could be used with the
present invention. A nmounting end 13 opposes mating end 11 of contact 10.
Mounting 20 end 13 preferably includes g notch 15 flanked by arnms 17. The
wal | that defines notch 15 includes a generally snooth transition area 19.

Transi tion £33l doh téfqaoﬁe{&ﬂﬁ&‘f%o}ﬁbﬁkgﬁg;t}é?g%gg{o;{ & edntadicfo 2

bevel ed or an arcuate shape as seen In gure ransition

area 19 is thagah é&‘&h%@'iﬁ"se\ﬁitﬁﬁntcﬁgm%iér ?60?%&&&%1‘5&%}??{1 3P g} ng end

25 11. The benefits of notch 15 and transition area 19 becone” nore

appar ent beheMidfahEil @idkiag Beritites 23 et Helpsistieveit thelgdusilledwickiagd

nount i ng end 13 of connect'or 10. Retention portion 21 i's the portion of

contact 10 dfseldentawarientsing endi 1 kiuring tarstmaniffactiidhgrsteps. portion
21 may include anti-w cking apertures 23 that hel ps prevent the possible.
wi cki ngbof soTHerstepsafdnakirig contaut 10 wdlimow Heatdescribed fwith refergnceedps. 5
The steps of making contact 10 will now be described with reference to

Fi gur es -2- Figimes Rrés Machines;s stwihascoonentionahstampingimacbinds;rform a
series of contacts 10 on a carrier strip 200. Carrier strip 200 is a sheet
of suit abl Setigseiceontactsilé onla carriersirip 200: oCrsrigr ﬁ@ﬂphgog ds (& plaeess of
contact 10 and ,punchi pg anti-w cking apertures 23, the _stanpjng process

al so 10 f orS¥itablg; ctive m%fsma&cﬁnﬁsﬂmﬁe tofarmaingthe ﬁgEbm p?matta%r s

i ndow 25 [ | oc d adjacent. retenti on rtjon.,21 i,s deforned.,to
\(/:\nr e at\év tra p:r@npgpg 1er1g‘,_ -grg @perthres %, the stam;'nng process also

10 forms a window 25 in contact 10.

The portion of the wall that forms window 25 and is located adjacent
retention pqrtidn 21 is deformed to create transition area 19. Preferably,
transition area 19 is a die controlled region. A coining operation
preferably forms transitidn area 19. However, other methods of creating

15 transition area 19 could be used.

| After the coining step, a cutting step severs contacts 10 from carrier
strip 200, creating discrete contacts. When cut from carrier strip 200,
window 25 of contact 10 becomes notch 15. Contacts 10 are placed into
connector 100 after severing using known technic.lues.;"

20 Connector 100 will now be described with reference to Figures 5-8.
Connector 100 includes an insulative housing 101 with an array of
apertures 103 extending between a mating surface 105 and a mounting
surfa_ée 107. Adjacent mating surface 105, each aperture 103 preferably
has lead-in surfaces 109, ‘1 11. Lead-ins 109, 111 help: align contacts 10

25 with apertures 103 during assembly of connector 100.

Apertures 103 also include a reduced width portion between mating

surface 105 and mounting surface 107 as seen in Figures 6 and 8. The



transition area 19 is a die controlled region. A coining operation
preferably forns transition area 19. However, other nmethods of creating 15
transition area 19 could be used. After the coining step, a cutting step
severs contacts 10 fromcarrier strip 2Q0, creating discrete contacts. Wen
cut fromcarrier strip 200, wi ndow 25 or contact 10 becones notch 15.

tochni ques: a0 “ABEE RO PrCRARES hFerciiof Rl EEY Fhabclinsariattio

Fi gUr es 5- BsiCpBReRieHerce NE! YleshaRn BSFIEA] 4% BERST e fko Sdnen 2172y

of apertures 103 extendi ng between a mating sur
surface 10713AshiR®&RN rilfithappiejetaswdRilydpsin aiewallsethitIoPreapeARIrg has
| ead-in surfaces 109, 111. Lead-ins 109, 111 help align contacts 10 25 with
apertures 103.dRetergticns zonel i1 dcanalse dixtend Ckialp aldénig @slehgBhalfso i ncl ude
a reduced width portion between mati ng surface 105 and nmounting surface 107
as seerb i napegturesl 83 altRougheshowt aseal wiby dthied tpropuberamcdsocomldabe
retention zone 113 that retains contact 10 using an interference fit. As
shown i n Fugeddo foramthe reducedwidth poréioni3 can be a rib that projects
inwardly fromthe walls that formaperture 103. Retention zone 1 13 can

al so extend aXingel theamating cpengetorgpreferghly hassduebbeam rontactsibat as a
rib, other protuberances cqould be_used to formthe reduced w dth rtion.

Si nce the ﬁﬁﬂen\yl cortacts 1 ansplaine hausimng 1 Odcan daelugde a nawapP BB W t h

cor?t acts 1géceli\r}frijgl gto%:c\:fesh?lﬁl t[fi%.tlc%%mcna&nilcg l%nrq %agﬁla[peo peei‘%.

10 Receiving notches 117 can receive the distal ends of the dual beams

during mating with contacts 10. Receiving notches 117 are sized to
accommdda‘;e the deflection of the dual beams when the dual beam
contacfs mate with contacts 10.
Connector 100 preferably surface mounts to a substrate (not shown)
15  using reflow techniques, preferably Ball Grid Array (BGA) technology. To
assist surface mounting, aperture 103 can have an enlarged portion 115
adjacent mounting surface 107. As shown in Figure 8, enlarged portion
115 is dimensioned to receive at leasf a portion of a fusible element 117,
such as 4 solder ball. International Publication number WO 98/15989
20 (International Application number PCT/US97/18066), herein
incorporated by reference, describes methods of securing a solder ball to a
contact.
The insertion of contact 10 into connector 100 will now be described
with reference to Figures 7 and 8. The insertion of cont:act 10 into
25 connector 100 occurs, using known techniques, after contact 10 is
severed from carrier strip 200. Mounting portion 13 of contact 10 enters

aperture 103 first. Legs 17 of contact 10 freely pass by retention zone



recei ving notches 117 that communicate with each aperture 103. 10 _
Recei vi ng notches 117 can receive the distal ends of the dual beams during
mating with contacts 10. Receiving notches 117 are sized to accommpdate the
defl ection of the dual beans when the dﬂfll beam contacts mate with contacts
10. Connector 100 preferably surface nounts to a substrate (not shown) 15

i | \Af | Gri A BGA) | ogy. To
acsi ot sur s OFEBhAKERr 08 hEP1det? r ar ok Alighla ﬁgﬁ‘é‘erg%egri&{»‘ﬁﬁe s
?SJ g'iCrGrgtnsi oneol'I ?ga?lgfctie%g'r%%algegggég@p&gritqlo}@‘g&%’ﬁﬁé’ﬁ?@r’%c’gwgﬁrﬁn 17, such

as a sol der, , Fedetivd Lonel1 1Ll i({%é e?fié h
(I'nternati gna éﬁﬁm | cati on%nber I@% fggggﬁﬁ\;ﬁ% ei n%?gég?fogr%"net&;ﬁy
reference, Ieirto ERInéEohAGD BEirRCHEtEAtion POMIBH 213 tot %%Eﬁ‘ with €
insertion of contact 10 into connector 100 W |l now be de'(ehs%a edlqﬁnt _
referenfe treténtijomeené I8, Dudhe itgeRapeOfradisitiontareh 19 dodkhdiOskive
connector 100 occurs, using known techniques, after contact 10 is severed
from carri ectention zege. 1 M dhiring insettiom ThedhseptibA®] dohtaet Qi0sirgper t ur e

103 first. Legs 17 of contact 10 freely pass by retention zone 7 113 of
connect or ‘Ponngcker 108ran beaccomplished with wiutomated techmiques. 113.
Transition areag 19 of contact 10, however, is aligned with, and engages,
retenti on zon¥ith soadact 40inroper hoseatedrinheonnestor i, fusiblenglameritol 17t o
connector 1c%91 B(re iartlt(;']ascl'xre% fo tcci::ggac?colrft) iu%?né,lfc;rnéx%rgg ea,lgt%réetrétchvr\fiages
10  described in International Publication number WO 98/15989 described
above. With the present invention, fusible element 117 can attach to
contact 10 without the need for an intermediate step of preparing contact
10, such as brushing the skived portion from contact 10.
Dual arms 17 and notch 15 can help improve the security and
15  placement of fusible element 117 on contact 10. First, dual arms 17 and
notch 15 provides more surface area upon which fﬁsible element 117 can
attach than with conventional contacts. A larger surface area can
increase the bonding force between fusible elements 117 and contacts 10.
In addition, notch 15 can help align fusible element' 117 on contact 10.
20 During reflow, fusible element 117 flows into the void area formed by
.notch 15 even if fusible element 117 is not properly centered on contact
10. The reflow of a portion of fusible element 117 into the void causes the
displacement of the remainder of fusible element 117 towards the void
area. In other words, fusiiale element 117 moves towar;ls a centered
25 pbsition during reflow. This helps provide a more uniform connector 100.

While the present invention has been described in connection with the

preferred embodiments of the various figures, it is to be understood that



5 retention zone 113. Due to its shape, transition area 19 does not skive
-retention zone 113 during insertion. The insertion of contact 10 into
connector 100 can be acconplished with autonated techni ques. Wth contact
10 properly seated in connector 100, fugible element 117 can be attached to
contact 10 using, for exanple, the techfliques 10 described in
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area can incr e bonding force between fusiblé el éments 11/ and :
contacts l@atHét eskiétrued inMeteditdthand %cb?é inaldcaidhHee Mith ahen®iitatioh on
contact 10. 20 During reflow, fusible element 117 flows into the void area
formed by ofthé apfpendud ¢laifnssi bl e el ement 117 is not properly centered on
contact 10. The reflow of a portion of fusible elenent 117 into the void
causes the displacenent of the remainder of fusible elenent 117 towards the
void area. In other words, fusible elenent 117 noves towards a centered 25
position during reflow. This hel ps provide a nore uniform connector 100.
Whil e the present invention has been described in connection with the
preferred enbodi nents of the various figures, it is to be understood that

8



ot h;er simlar enbodi nents may be used or ‘modi ficat | itions may be
frade to the described enbodi ment for performng theeﬂ ”functlon of the

present invention w thout deviating therefrom Ther mmmﬁmmm
er

i nvention should not be [imted to any single enbod
construed in breadth and scope in accor8ance with the remtatf‘on of* t he
appended cl ai ns. Clains WHAT IS CLAIMED |I'S: 1. A contact insertable into
an insulative housing of a connector, coﬂ!ﬂﬂ&ng: 5 a mating end for :
recei ving i o ’ retention portion for insertion into the
connect or; ml“aigrmbe@ opposite said mating end and having a
transition,area adapt.ed to.pass, through.the nsul atiye housing w thout

subst ant i ati §* E?ﬁ‘%‘ﬁd@ﬁ%ﬁﬂ%&?’éﬁ P-Vem%b‘é\%‘ilwg OYFINg OF RCORNECION: as reci t ed
inclaim 1¢ wherein said transition area is a die controlled region. 3. The
contact as*PEPHRBE n claim 2, \/\herel n said die controlled region is 15

coi ned 4. T eﬂ%q‘{sﬁrégbﬁ%ﬁd‘ggél LAl J%&ntd@%‘are' n said transition- area

is substantla onta®® as retited in claim1, wherein

sai d transiti0n(2heRnCAgRieS $6r ﬁi‘s&'ifo% fto" BRUSSInd ST K ARRS

a mounting end opposite said mating end and having a transition area

adapted to pass through the insulative housing without substantially
~ skiving the insulative housing.
10

2. The contact as recited in claim 1, wherein said transition area is a die

controlled region.

3. The contact as recited in claim 2, wherein said die controlled region is
16  coined.

4. The contact as recited in claim 1, wherein said transition area is

substantially smooth.

20 5. The contact as recited in claim 1, wherein said transition area

comprises an area of reduced thickness.

6. The contact as recited in claim 5, wherein said area of reduced
thickness is tapered. | |

25
7. The contact as recited in claim 1, wherein said mounting end further

comprises a notch defined by a wall; said transition area occupying at



6. The contact as recited in claim5, wherein said duced
thicknéss is tapered. 25 7. The contact as recited in claim1, wherein said

mounting end further conprises a notch defined by a m’mnm i on
area occupyi ng at REPLACENMENT SHEET The cont act ﬂﬂr’" m aim
1, wherein said nmounting end further conprises a pair of ‘arfrs f'l afl dng said
transition area. 5 9. A carrler strip, conprsing: a sheet of material

havi ng an ‘f and ,at Oﬁﬁ contact Insertable into an insulative
housi ng of ﬁ%ﬁ’@ 8F1 diw g: a mounting end extending fromsaid edge

and including a window, a retention portion extending fromsaid nounting
end; and a mating end extending fromsaid retention portion; wherein said

CRivi not n e RRRAGE ok Rebed sh RN, tvbﬁspéiﬁi%a@@a%h% %ﬁ%?ﬁfxﬂé%%‘! Y a
I ion. 11. T
c:(rfiflt e? E?HO sgé%éﬁmg%wgﬁ%wﬁﬁg\%ﬁ% €l n sal %&%_ng{ ?gl | ed reqgi gn 'i S

coi ned. 520 12 The carrier strip as recited in claim9, wherein a wall
defines said wi ndow, at |east a portion of said wall having a deforned

area. 9. A carrier strip, comprising:
a sheet of material having an edge; and
at least one contact, comprising:
a mounting end extending from said edge and including a window;
10 a retention portion extending from said mounting end; and

a mating end extending from said retention portion.

10. The carrier strip as recited in claim 9, wherein at least a portion of
said window is a die controlled region.

15
11. The carrier strip as recited in claim 10, wherein said die controlled

region is coined.

12. The carrier strip as recited in claim 9, whérein a‘wall defines said

20 window, at least a portion of said wall having a deformed area.

13. The carrier strip as recited in claim 12, wherein said deformed area

is adjacent said retention portion.

25 14. The carrier strip as recited in claim 12, wherein said deformed area

is substantially smooth.
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13. The carrier strip as recited in claim 12, wher ea s
-adj acent said retention portion. 25 14. The carrier strip as.recited in
claim 12, wherein said deforned area is substanti al IIMH Pllllull "I“L
~~~~~~~~~~~~~ fi’ -15. The carrier srtmlp as recit erein
sal d deformed area is tapered. 16. A connector, corrprl Si ng 5"

I nsul ati ve housing wwth at |east one aperture therethrough and a cont act

insertabl e,within said.aperture an orrprisi : matin for ece|V| ng
et § ng. coRt acThe e o8 Bite T bn v R ein S feortied &5

nmounti ng e&dw&; te said mating end and having a die 10 control I ed

regi on adjace d retention portion and adapted to pass through the

i nsul ative housing w thout substantially skiving the insulative housing.
17. The connector as recited in claim16, wherein said die controlled 15

region is qgl ned cd@nedtor egg&ggg&goas recited in claim16, wherein said.

die controlled regionis tap The connector as recited in

claim I8, whesriRsaR{tivethusiiY with ad 1éa@§t'&ib aﬁefwt@m:-eaomu@ﬁ a&wnect or
as recited in claim 16, wherein said nmounting end

a contact insertable within said aperture and comprising:

a mating end for receiving a mating contact;
a retention portion for engaging the connector; and
a mounting end opposite said mating end and having a die
10 controlled region adjacent said .retention portion and adapted to pass
through the insulative housing without substantially skiving the

insulative housing.

17. The connector as recited in claim 16, wherein said die controlled

15 region is coined.

18. The connector as recited in claim 16, wherein said dié controlled

region is tapered.

20 19. The connector as recited in claim 18, wherein said die controlled

region is rounded.
20. The connector as recited in claim 16, wherein said mounting end
further comprises a notch defined by a wall; said transition area

25 occupying at least a portion of said wall.

21. The connector as recited in claim 16, wherein said mounting end



further conprises a notch defined by a wal |; saidt Ltion area 25
occupying at least a portion of said wall. 21. The ‘connector as recited in

claim 16, wherein said nounting end further conpri '
flanking said transition area. 22. The cQnnector as r’ﬁﬂlﬂ”’ﬂiﬂ’“ﬂﬂ'ﬂ“’ﬁ
further conprising a fusible el enent attl#chable to sai'd Contact. $ 23. The
connector as recited in claim?22, wherein said fusible elenent is a sol der
ball. 24. A nmethod of making a contact, conprising the steps of: 10

provi di ng @&%@tcmpﬁ&@&a Bair oftarms dlanking saiddransition mreacarrier strip

having an edge and a plurality of contacts, each contact having a nounting
end extending fromsaid edge of said carrier strip; placing a window in

sai d nount ,ag ends of said contacts;.and, k15 regoving saj d contacts from
said carri ?& st &f‘nﬁ CORRTARY %T%l%%egénbéﬁ’ ﬁ‘éggpeﬂﬁ%ﬁﬁs&hg arisible ve
housi ng of | ut .substantially skiving the insulative _
housi ng. Zg&ﬁgﬁpﬁéﬁ%ﬁ%&%qﬁﬁifog%gﬁt act as recited in claim?24, further
20 cor?risi ng the step of die controlling a region of said w ndows. 26.
The nethod of meking a contact as recited in claim?25, wherein the die

control I'i ng3st erHeORdHhe@®r dieredifil f LRI whereth QRi®Fusithd etdadaps- 25
isa solder ball.

24. A method of making a contact, comprising the steps of:
10 providing a sheet of material;
stamping said sheet to form a carrier strip having an edge and a
plurality of contacts, each contact having a mounting end extending from
said edge of said carrier strip;
placing a window in said mounting ends of said contacts; and
16 removing said contacts from said carrier strip;
whereby said contacts can pass through an insulative housing of a

connector without substantially skiving the insulative housing.

25. The method of making a contact as recited. in cléim 24, further

20 comprising the step of die controlling a region of said windows.

26. The method of making a contact as recited in claim 25, wherein the
die controlling step comprises the step of coining a region of said
windows. |

25
27. The method of making a contact as recited in claim 24, further

comprising the step of deforming at least a portion of said windows of said



27. The nmethod of nmaking a contact as recited in claim24, further
conprising the step of deforming at |east a portio i '
contacts. 28. The nmethod of making a contact as reci in claim?27
wherein sai d deforning step conprises tH step of sﬂiﬂ@ﬂﬂ@!ﬂ”’l}!ﬂma
portion of 5 said windows. 29. The net H8d of maki ng' "gcited
in claim?27, wherein said deformng step conprises the step of tapering
said portion of said wi ndows. 10 30. The nethod of nmaking a contact as
recited i nCOPERGES27, wherein the deforming step conprises the step of
deform ng a portion of said wi ndows opposite said edge of said carrier
strip. 15 31. The nethod of making a contact as recited in claim 24,

moanti ng onfe. wis syl SHRIEE BHhebls teliel R AR IR ot hoo
cccurs aft SpF RERFImE, S ookl Mdbieh of SbBirlg dr Rad WRSHIENTP

5 said windows.

sai d

29. The method of making a contact as recited in claim 27, wherein
said deforming step comprises the step of tapering said portion of said
windows.

10
30. The method of making a contact as recited 1n claim 27, wherein the
deforming step comprises the step of deforming a portion of said windows

opposite said edge of said carrier strip.

15 31. The method of making a contact as recited in claim 24, wherein the
removing step comprises cutting said contacts across said mounting

eﬁds, whereby the cut passes through said windows.

32. The method of making a contact as recited in claim 24, wherein the

20 removing step occurs after the window placing step.



