PI N CONTACT AND ELECTRI CAL CONNECTOR USI NG THE SAME BACKGROUND OF THE

I NVENTION 1. Field of the Invention 5 The present invention relates to a
pin contact, and nore particularly, to a pin contact requiring |ess

i nsertion force and generating |larger retention force. 2. Description of
the Related Art Electrical connectors can use conpliant pins or press-fit
pins to 10 electrically connect to associated circuitry on a printed
circuit board. Typically, upon insertion of an electrical connector

equi pped with PARSCONTARMAND FICPRICAT CONNECFORNSINGITHED N -
mechani cally an Yy conducti ve
i nner surface defining an aperture, o8AMEe smaller than that of the bul ge
portion, on the printed circuit 15 board. It is desirable that the press-fit
pin resiliently and reteg,i i t hout requirenent of
excessive installation f%&gggkﬁgﬁgﬁggggg- | i@ﬁﬁhggﬁ?ﬁgerted into a
respective aperture on a printed circuit board, the bulge portion of the
press-fit pinlis $ieldafdahe Imventibaf or red such that a retention force between
the bul ge portion and the 20 electrically conductive inner surface defining
the aperture canyhold the press-fit pin.wthin the aperture. ver, if
the retention foFE%pfeée trfﬂygmkﬂn reiqji%s Lﬁ%‘g C[S’BWF@HEi rﬁ&m‘ﬁ)cfué?x ,’wfahe
press-fit pina BRYcoithctRqeLimg 1865 RseHion! fbrce diSgdrickdithg Rrgsdirelchibh e _
el ectrical and nechani cal connection; in contrast, if the bulge portion is
too large or fose.-rigid, large installation force is required 25 to overcone
t he engagenent force, and inproper insertion force risks damaging the
electrically fondqﬁkkﬁﬁﬁBHQ§QhéﬂkLﬁ&f gpd the press-fit pin. In addition
as the nunber of the pfess-fit pins o#‘an el ectrical connector increases
for high density requirenent, the necessary insertion force becones |arge,
and it may be di Electridal ¢omneetorsalchnttse ebmpliantc pinsconmressefit tpons td

10 electrically connect to associated circuitry on a printed circuit board.

Typically, upon insertion of an electrical connector equipped with press-fit
pins, a bulge portion of each press-fit pin mechanically and electrically
engages a respective electrically conductive inner surface defining an
aperture, of size smaller than that of the bulge portion, on the printed circuit
15 board. It is desirable that the press-fit pin resiliently and retentively engage

the aperture without requirement of excessive installation force.

As a press-fit pin 1s inserted into a respective aperture on a printed
circuit board, the bulge portion of the press-fit pin i1s squeezed and
deformed such that a retention force between the bulge portion and the

20 electrically conductive inner surface defining the aperture can hold the
press-fit pin within the aperture. However, if the retention force is small or
the bulge portion is not rigid, the press-fit pin may not be secured properly,
resulting in unreliable electrical and mechanical connection; in contrast, if
the bulge portion is too large or too rigid, large installation force is required

25 to overcome the engagement force, and improper insertion force risks
damaging the electrically conductive inner surface and the press-fit pin. In
addition, as the number of the press-fit pins of an electrical connector
increases for high density requirement, the necessary insertion force

becomes large, and it may be difficult to install the electrical connector to



the printed circuit board. Normally, the bulge portion of a traditional
press-fit pin has an elliptical shape. Increasing the size of the bul ge
portion can increase the retention force, but also significantly increases
the insertion force. 5 Moreover, the apertures usually have varied sizes due
to the process variation of manufacturing. Thus, sone press-fit pins of
elliptical shape may be held by snmaller retention forces and may result in
unreliable electrical and nechanical connection. In |ight of the

above- nment i ongd ppinfdl @it Hoaadli tional press-fit pins of 10 elliptical shape
may.not be properly held due to the size variations of apertures, and are

not easily adapted to correct, such variations,.Th reforg a. % whi ch can
| oner insertion Nerealhanthe; hulegapertion: ahtg draditinnak press-fite gin 8. an SUMMARY OF

THE | NVENTI - OBj | v r | Lon: 1 : ' a new and
"mproved 15 SpishiRs * PuctesdiCuRl G2F0F e WaRL pRRidcP P Al 48 2 0
retention foreentibbn dsdey hu abkbi signifidantlabmoscanis ethti wesertidme foreesent

i nvention prolgi(éses a, pin contact, 9‘]'X\/ni ch conpr,i ses ti&) ortion and a bul ge
portion. SThe MOFRRYer piter ABSTTUTGS MsHals daervavied piges, dysi o de PERRFSX si de
edges, incl udggigiohi §fSfhanti@tbfurmgC! TR, 3BfepRRCAN Pl cliphbdlYhapd e first
hal f section 1s connected to 20"the tip portion and the second half section
i s di sposed amay ber beld by siglerpatention, forhes and miye resulttin hairehiabdet i on of

t he bul ge port.ion @asd%ﬂ%tﬂgggg]eéséi mer than that of the second half section

of the bul ge PEFTF AR nneeltht i on al so proposes an el ectri cal
connector, which includes an insulating housing, a pair of l|latch-ejector

assenbl i es, and m ligh @Fﬂfeadliowf-m?éntibhé&bréﬁl&n&%@oﬁ@"ﬂr@aﬁiﬁt?iﬂé; of The
i nsul ati ng housing rncludes a pair of qgppositely disposed end portions and a

car d- r ec¥i vi ngjliptieal shepefaangot het poperly theld Wye dadthsosiee onsiations pt

| at ch-ej ector | l: ] i r in the
respective en%ﬁ%%? i’%%c.i E‘%aﬁ:cq?%%‘#lgf%{%gtegl ﬁrcgﬁ }é?tyswg#l Qfl?ﬁ ?@?&a\r@{eége%%% cont act
pi ns i ncl udespia, whivhaah leweit ing¢riiof ferct BRd inclease retention force, is required.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide a new and improved

15 pin contact requiring lower insertion force and increased retention force.

In order to achieve the above objective, the present invention proposes

a pin contact, which comprises a tip portion and a bulge portion. The bulge
portion, widthwise defined by a pair of convex side edges, includes a first

half section and a second half section. The first half section is connected to

20 the tip portion and the second half section 1s disposed away from the tip
portion, wherein the first half section of the bulge portion has a shape

slimmer than that of the second half section of the bulge portion.

The present invention also proposes an electrical connector, which

includes an insulating housing, a pair of latch-ejector assemblies, and a

25 plurality of first and second contact pins. The insulating housing includes a
pair of oppositely disposed end portions and a card-receiving slot extending
between the two end portions. Each latch-ejector assembly 1s configured to

move within a pivot manner in the respective end portion. Each of the

plurality of first and second contact pins includes a contact portion, and the



plurality of first and second contact pins are arrayed al ong two el ongated
sides of the card-receiving slot with the contact portions protruding into
the card-receiving slot. Each of the plurality of first and second contact
pins conprises a tip portion and a bul ge portion. The bul ge portion,

wi dt hwi se 5 defined by a pair of convex side edges, includes a first half
section and a second half section. The first half section is connected to
the tip portion and the second half section is disposed away fromthe tip
porti on, whergilied BE frlt il H2bAA 26tk OPineard BitalMd BRNPQWL ABnfiAd 2 Shape
slimer than @Hﬁtl%P ﬁfr%e second halft sgmtl on o ﬂtﬂhe EEI ge porrl ron. 10 BRI EF
DESCRI PTI ON GidéEHﬁ'tbRAamdmlm slmmlu thencomitdcit pbﬁl@ﬁgmhnhrhdg agodhali ng to the
appended drawi ngs in ilLlu s.an elec connect or
mounted on a W‘?ﬁ?"é’lf"% rstq?n tEacbo%frté‘ ﬁé’c‘gﬁ 6fsﬁ§mg Sﬁ?? atﬁ‘ftrl?:lﬂﬁt card
according to m&%@@q{mmﬁfm&@bﬁ@@ pBRRMEMThd Bﬂl%@tpoﬁﬁbn Fobidthwasé S a
perspective epr oded view of FIG | according to one enbodj nent of the
present iSnverddfined by wpag afcoavex gele\adess. Jnehierya zﬁi‘StelllaéE sedtival andohnect or

according o 8% BIPSILARL" 19E ALERRF SRR BIUEALLON 1o 30e B Gorod °

per spective VI prn contac S accor

enbodi ment  of arddnthe l%é@éiﬁhhalf Batidhi 19 dispbbdd abay from teddp pomotvhbm bul ge
portion of a&en contact according.to aqne_ enbodi nent of the &qesent

i nventi on; fiyst kalf segtiga Qﬁ@wb@mqrgoahpwseem slimmesithan thatefted into a
25 through h r of the present invention; and
FIG 7 is a g‘%"gég@ﬁ‘gv'&ﬂ%ﬁﬁ%gp&ﬁw ntact inserted into a through hole
according to one enbodi nent of the present invention. -3 DETAILED

DESCRI PTioON OF THE II\I\ENIEE\DESEMPH‘:IO%OF FHEODRAMWINGS the card edge
connector having an

The invention will be described according to the appended drawings in
which:

FIG. 1 illustrates an electrical connector mounted on a printed circuit
board and receiving a printed circuit card according to one embodiment of

15 the present invention;

FIG. 2 is a perspective exploded view of FIG. 1 according to one

embodiment of the present invention;

FIG. 3 is a side view showing an electrical connector according to one

embodiment of the present invention;

20 FIG. 4 is a perspective view of first and second pin contacts according

to one embodiment of the present invention;

FIG. 5 is a side view of the bulge portion of a pin contact according to

one embodiment of the present invention;

FIG. 6 is a side view showing a pin contact being wserted into a

25 through hole according to one embodiment of the present invention; and

FIG. 7 is a side view showing a pin contact inserted into a through hole

according to one embodiment of the present invention.



ej ection mechani smof the present invention will be described in detail with
reference to the attached drawings. As illustrated in FIGS. 1 and 2, an 5
el ectrical connector 1 is nmounted on a printed circuit board 2, configured
for receiving a printed circuit card 3. The electrical connector 1 conprises
an elongated insulating housing 12, a pair of latch-ejector assenblies 14,
and a plurality of first and second pin contacts 16a and 16b. The insul ating
housi ng 12 includes two oppositely di sposed end portions 121 and a card 10

receiving slot 122 f ﬁ?ﬁﬁi HNp end portions
121, and configured 1?or |nsert|on g¥< rtgge portlon 5 *? a printed
circuit card 3. _Each end portjon 121 has a hol]Jow interior, .in which a

| at ch-ej ect or agéﬁllﬂﬂfw&&m@dﬁﬁmdefdthEé@Fﬂ | e8lge hcpnestasy haying ni) y 14 noves
Ina pivoti &R)W}ﬁ&%ha st foh'é r%s%ﬁpﬁl%ht‘i(& %ﬂf’b@ﬁ%&cﬁ%@d%ﬂe’zaﬂ%ﬁ{' ng in one

15 direction to reje Clrcul ctor portion 141,
and rot at i ngeferemmeotontire attachedl idoawings | ok ilfuserapedi it EHGS| ﬂcandthmd 3 using

its latch portlon 142 | atched into the respective, otc printed
i rourt - dar o SCHEISKERRAD, |8 cnountedyg afed e bO3I 25 Eot@Eed | b

connector 1 afp ‘i’edeﬂﬁhg'ﬁ%nﬁecpéﬁkﬁﬁi drd 3. 2PhePélebtpidhlt écﬁrﬁeét%ﬁ l%ﬁﬂ)rfs@s' receiving
the respective first or second pin contact 16a or 16b. The plurality of

cavities 123 @eloagatachgewlaunaohcbusmgﬂ@ @lmgpoefelatcha@mtgr bs&embélleméat ed sides

of the card-r e|v sl I ectlon of the
I nsul ating ho 1tyﬂg&'§l%ﬁ58?o& 1&%0}‘?%?0 6(‘%Z‘i’%dea h 'g 8? &econd pin
contact 16a Qiouzsﬁig 1D fichdRs tovoCspplo ﬁl@lﬁh@btﬁleﬂcﬁﬂmﬂﬁnﬁﬂdl&nﬂwc@dﬂlOn 162.

Each contact portjon 161 has.a bOW-|I e shape such _that the contact portion

161 can fr ot rigerivingidot K2 faging pwerdy Phtgn@mstbemgeq the twoeRnd perspny engage
the respectiv ?ﬂ& QSﬁﬁgJ}e& & %gpl oﬂ%‘}‘tﬂkéj&%g%z%o%oﬁﬂr Z%ebrYrﬁgd Rirbgp ed cir C“' t

card 3 when t rst Oor secon n conta 1S recéerved wthi
t he respectivwd:awﬁayh}:ﬁapoﬁmrsm\hmmaﬂuﬂlcﬁ( ideriaf irewhRh 4 haech-¢jestbr and second

pin contacts l1l6a 6b are the insul g housi.ng 12, their
tip portions @W@ﬁ’oll%daeprplv th aﬁlbt ?’i‘}&e]ecﬁor assemb? P moves'in"a
pivoting manner within the respective end portion 121, rotating in one

-

15 direction to reject the printed circuit card 3 by an gjector portion 141, and
rotating in another direction to lock the printed circuit card 3 using its latch
portion 142 latched into the respective notch 31 of the printed circuit card 3

as shown in FIG. 1.

As shown in FIG. 2, the electrical connector 1 also includes a plurality

20 of cavities 123 each for receiving the respective first or second pin contact
16a or 16b. The plurality of cavities 123 are arranged in pairs and disposed

along both elongated sides of the card-receiving slot 122 following the
longitudinal direction of the insulating housing 12. Referring to FIGS. 2 to

4, each first or second pin contact 16a or 16b includes a contact portion 161

25 and a tip portion 162. Each contact portion 161 has a bow-like shape such
that the contact portion 161 can protrude into the card-receiving slot 122 to
electrically engage the respective contact on the edge portion 32 of a
received printed circuit card 3 when the first or second pin contact 16a or

16b is received within the respective cavity 123. As shown in FIG. 3, after

30 the first and second pin contacts 16a and 16b are assembled in the

insulating housing 12, their tip portions 162 protrude from the bottom



surface of the insulating housing 12. Referring back to FIG 2, the printed
circuit board 2 includes a plurality of through holes 21 disposed with
respect to the tip portions 162 of the plurality of first and second pin
contacts 16a and | 6b. Each through hole 21 is defined by an electrically 5
conductive inner surface connected to associated circuitry formed on the
printed circuit board 2. Referring to FIGS. 4 and 5, each first or second
pin contact 16a or 16b further conprises a bulge portion 163 being

substantially symetrical ahou t.he .l .ongitudinal A axi §,.1634 and configured
Co engage. t e RIEE T Fhs ey /RHBE boRRIHg APy dXatrie Wok RadICaar Hif I Ehe bt ough
hole 21. The QHhgenoad! 2 Ofclules a Phurdliy! & Yﬂrgﬁoégﬂé"'h%l’esd?f | igsbsBY vApai r of

opposi tely disposed continuous convex” side edges 1631, can be divided in
hal f, al ong aresptict dotthertip rmantsensr $62 tod thaeplivahigy tof diinstiland xdesond pim t wo hal f

sections: the_first, hal Cctd 0 641.an e seecond.hal f section 1642. The
first half se%"[tlir;fﬁis igai"é f%snc]?%fg‘etb%lgpﬁ?og?bzﬂa (%gwgi’é’ﬁ Elgﬁtﬁl&a:ﬁ%d to the
tip portison léhdudtive diRr sffacd domictedSRCadsafiatedidirduitey YoBedion @BoNd end
part 1633 away fromthe tip _portion 162. As shown in FIG 5, the first half

section 1641 meécgﬁabboaréi% | ar or anal ogous to the second half section
1642. However, the rate of change of the width dl of the first end part

1632 15 | esS thapetdifing # PIGS. PoheHA0RR Bl ol Sheftf 1606; 3eFONd end
part 1633 in the direction along the [ongitudinal” axis 1634. |n other

wor ds, the r afiirlier odmpusesat birlge pértiohd 63 hemg swhstafitialhesymnmietricdbaboli631 i n t he
first end part 1632.changes.nore . slo t ha he radi ugs of, curvature of the
portion of th s %ltggl&@pl%mliﬁt‘t ﬁ%&\'{%}gg Iaeh%_wgel 3?leﬁ1§l§§ ed with
respect 0 di srdnetvaimef shiffce?fefiing iticitirt\idh B2 116BHe bhlpesportibe first
hal f section 1641 has a shape _slimer than that of the second half section

1642. Mor eovel63.t ndich fis epedibwisst defied/dnuer grait if PRpesitsly cdisprsed bet ween
(R or S Ry 56y 00 SR80 9091 L OE R ROyORR by o
than that of dinectioBQGrascerse tdhtheflosgatdingd akis4 ihto two half sections: the first
half section 1641 and the second half section 1642. The first half section
15 1641 includes a first end part 1632 connected to the tip portion 162, and the
second half section 1642 includes a second end part 1633 away from the tip
portion 162. As shown in FIG. 5, the first half section 1641 has a shape
similar or analogous to the second half section 1642. However, the rate of
change of the width dl of the first end part 1632 is less than the rate of
20 change of the width D1 of the second end part 1633 in the direction along
the longitudinal axis 1634. In other words, the radius of curvature of the
portion of the side edge 1631 in the first end part 1632 changes more slowly
than the radius of curvature of the portion of the side edge 1631 in the
second end part 1633, measured with respect to distance along the
25 longitudinal axis 1634. Thus, the first half section 1641 has a shape
slimmer than that of the second half section 1642.

Moreover, the difference of the value of the rate of change between the
first end part 1632 and the second end part 1633 can be small, and therefore
the first half section 1641 can have a shape slightly slimmer than that of the

30 second half section 1642.

As a result, when the bulge portion 163 is inserted within a respective



As a result, when the bulge portion 163 is inserted within a respective -5
through hole 21, the first end part 1632 has | ess deformation, requiring
| ess insertion force, and the second end part 1633 has | arger defornation,
generating larger retention force. Although the second end part 1633 may
require larger insertion force, it is believed that the total insertion
force may 5 be reduced through proper design of the shapes of the first end
part 1632 and the second end part 1633. Additionally, referring to FIG 6,

anot her advanta t sho is that due.to,the slim
Shape-of i o hidieh ot 35 b Brbbend TR Dol s deshitnanR, semiBind ISt 1 o
farther into RsdrfisReforde’ Carfdn it @bcond! End a0 1848 hak Nardet r ddfo@hatacond pin
contact 16a or 16b begins insertion such that the first or second pin
contact 16a ogengeibingdarase refentigryfares. Addongh the sacopdend parti lgﬁéornmef ore it is
I nserted. As contacts
16a and 16b c%ﬁﬁ‘ggmrn%rrelhgeﬁlbgg 5é alﬁcpf &fllegél]{tga{ P’g\t/\tgtra?ﬂgeﬁ%?l Con equences.
is In the preheerﬁdueeﬂ)dﬂbﬂgnproﬁehdehgh@é thoshdpes of GhRe if@stdarl pred63d have
convex side edge 1631 egch of which is curved outward in the first end
part 1632 Ies@ldt ﬁﬁe"roﬁ’t Pagck3d- end part 1633, and a first or second pin
contact 16a or 16b is directly manufactured by stanping based on such a

desi gn. Spelelcﬁhhﬁmnhﬁf’ Rt QhgP RS FIGD 61 Gihoftler Sadviahfabe A8 BRCABGpPI N cONt act
20 16a or 16b is fornmed 1n a si ngle step using a stanp cm? process; no ot her
P

processi ng stshownameFK@dtis thdt due ththeeslnh shangl ofethe dirst &3 163Bet ef ore, the

omoothsioor Piee patiRyled o iREAAL artiel B A8PeshE BlpukB hofoPL 020° (o
in FIG f, anghe&fthedfirstor gedond sin dontaze 1l 620 16B$egirﬁnhsetrﬁoxbrs@akthw 25

during insertio Referring to FIG 5 again bul ortion 163 conprises
a slot 1635 cﬁ’fséd)fvﬁepﬁil‘% IR FOBIACE R neF éﬁ'@)rﬂ-‘&ntw‘e S%&BSFBEU%H dr|1o1ei rect i on

of the bul ge »Bgcty QlgrdePherbiFit s Hsertf® ASAHRUR AN SnsbribARH tnehilf0 2

direction transverse
and second pin contacts 16a and 16b can be more reliable and produce

fewer unwanted consequences.

15 In the present embodiment, the bulge portion 163 is designed to have
convex side edges 1631, each of which is curved outward in the first end
part 1632 less than in the second end part 1633, and a first or second pin
contact 16a or 16b is directly manufactured by stamping based on such a
design. Specifically, the bulge portion 163 of a first or second pin contact

20 16a or 16b i1s formed in a single step using a stamping process; no other
processing steps are required to shape the bulge portion 163. Therefore, the
bulge portion 163 of a first or second pin contact 16a or 16b can have
smooth, smoothly curved or continuous convex side edges 1631 as those
shown in FIG. 5, and can be more rigid, intact and resistant to breaking

25 during insertion.

Referring to FIG. 5 again, the bulge portion 163 comprises a slot 1635
located within and extending along the longitudinal direction of the bulge
portion 163. The slot 1635 can also be divided, along a direction transverse
to the longitudinal axis, in half into a first half slot section 1643 close to the

30 tip portion 162 and a second half slot section 1644 away from the tip
portion 162, In the present embodiment, the first half slot section 1643 can



to the longitudinal axis, in half into a first half slot section 1643 close
to the 30 tip portion 162 and a second half slot section 1644 away fromthe
tip portion 162. In the present enbodinent, the first half slot section
1643 can -6 have a shape different fromthat of the second half slot
section 1644. Specifically, the slot 1635 can be defined by a first curved
coner 1636 |located close to the tip portion 162, a second curved corner 1637
away from the tip portion 162, and two concave inner side edges 1638 facing

each 5 other,. In the present. enhodi nt, t radi us of first curved
Corner 1056 avanehase BHERGY forf 0of bR seetnd i ot Sson 1940 tor nor 1697,
SSmlarly, the rate of change in wdth d2 of a portion of the slot 1635

adj acent to the $pdcificallyltheatotCl@nsean beIefined Bph fagualrvédcomer 1686 of change
in wdth D2 of a  portion of the slot 1635 adj ac‘int to_the secqnd curved
corner 1637 ilacatedbclose tn thedip pattian dAd a weondeiyived apmmer 1831 awawsenko t hat t he

first half gL @eglinn 1R4Rd A% BoRi90Snil! GaY Shked 1618 Hldhg ghtf he second

hal f sl ot sectio n’anot her "aspect, t e portion I ncl udes a
pai r of side athers Ini&Spreserireatiodgnérttethelradiud 68the firattursedeomemi dBB9 ext ends

| horeasi ng | S BT Fro iSRS o 106 pesond AR gomeE d63 ] ol B: be mor o
flexible and hieofs@aApdin Width d2aitd SR 62 tedloP PsIWadaddnd kitieorifshat t he

first and second pin contacts 16a and 16b can _be insérted with | ower
i nsertion foraeveshdonser H6B@ ifinoh eqhalgieethergteenf changeoincwidthsDEdvin in FI G

5, in another ' t LLLpLi . d the
center of thé Ogﬁgr?ggg%%hibg lgﬁ%ég'r%?%tqg ﬁlég? ?%&@o‘%‘ﬁ'?%fﬁc%’%} tlﬁng] n ,‘;ﬁge t he
i nt erconoect dimectibnalokp/the Uctgitudaial takes 163dt 4o that drcfirss hald sistsedi®sid can
Increase in a direction faging away fromthe ti rtion 162. As shown in
FIGS. 6 and 7A0434Rpasamps theren Trom fhat o ﬂw&cqnd[ohagﬁo slgt sectian 1644.st hal f
section 1641 of the bulge portion 163 of the first or second pin 25 contact
16a or 16b is t hlnﬂikf‘dﬂléroasbgétﬁ tﬁé‘BuI@b Tp%?ti(ﬂﬁ'l@ $5Ghdd N ﬁ@ﬂ]ofds%é)ﬁﬁﬁs l'ess,
creating less resistance when it 1S inserted into the respective through
hol e 1639 embracing the slot 1635. Each side arm 1639 extends from the tip

portion 162 toward the interconnect portion 167, while increasing in width.

15 Therefore, the first half section 1641 can be more flexible and the second
half section 1642 can be more rigid so that the first and second pin contacts
16a and 16b can be inserted with lower insertion force and be held with

higher retention force.

As shown in FIG. 5, in another embodiment, the slot 1635 can be
20 elliptical, and the center of the slot 1635 is closer to the tip portion 162 than
to the interconnect portion 167 such that the width of each side arm 1639

can increase in a direction facing away from the tip portion 162.

As shown in FIGS. 6 and 7, compared to traditional press-fit pins, the

first half section 1641 of the bulge portion 163 of the first or second pin

25 contact 16a or 16b is thinner so that the first half section 1641 deforms less,
creating less resistance when it is inserted into the respective through hole

21. Therefore, the first or second pin contact 16a or 16b requires less
insertion force. Additionally, the second half section 1642 of the bulge
portion 163 is thicker compared to the counterpart of a traditional press-fit

30 pin so that the second half section 1642 of the bulge portion 163 creates



21. Therefore, the first or second pin contact 16a or 16b requires |ess

I nsertion force. Additionally, the second half section 1642 of the bul ge
portion 163 is thicker conpared to the counterpart of a traditional
press-fit 30 pin so that the second half section 1642 of the bul ge portion
163 creates -7 larger retention force as it engages the inner surface
defining the through hole 21. Consequently, the first or second pin contact
16a or 16b can be inserted using less insertion force and has | arger
retention force when it %s i nserted. ﬁgReferri gt .G A4 &gai , each of
the first and3ESEEIENAMICEs stk enepgss thenmmessprface deliming the thieughy retention
por tion 165 hyd 09, adlskdlntlyy 4R firsPaf Becohin ' Bhtdcf1 164 lok ABbI dAhesd €1 [ ng
engagenent and stabilizers 1652 for stabili'zing the inserted first or
second pi n consested ustg lgss IBkrticanioreenandehasdargeo metpution forcd 8dwnat 151660

di sposed betmﬁgp t.he retention portion 165 10 and the interconnect portion
167. The exté Ftﬂ‘portion 166a of the first pin contact 16a and the
extension portion 166b of the first pin contact 16b extend in opposite
directions so tHR¢femhgnotFIG. 4idgain, aach sfherfilstrdnd seotdipinsconifets bowl 16b are

In an al ternat rangenment, the ti prtions 1 re 1.n a, zjgza

ar r angement éménﬁéh P& rRATARISSE AP ROT9R ffﬁse%mgmpélgéfIW5o i rection
of the Tnsul a1 6O F thsdrtion! tGHEHIR nedabificlt BRFUabiIBLEN15ON (i oposes a
contact pin having a tip portion and a ge portion, erein the bul ge

portion is distahilezing rthtanserted: firstaorf second ahfcadasti a oorlbbetaed 40 the tip
portion and a_second hal f cti way f.rromthe,ti rti o a the first
hal f sect i on SreERE Ragmige 1BEF b Shet, BPbs PEkep e PioRBR pREPTER ' of  he
second hal f s@@ttheintefconAectdrien N6T! ITHe &Qensiditporition fdGasdf talfirssection
requires less insertion force and the second hal section increases the

retention forkie contgctiel andie extensinn prrtipnl6pb efithe itk @in centgeiotbberbr aced by
two side ar : ' ' ritJ ' Lhcreasi ng

i wi b, - el dBPEREURE R Ko bl Bileding MRiB cebihd nifdnial{ " ST P
second hal f sl&atdndn] Gaarehia mal&mhﬁgiaﬂrang&nent[ dsutip pottiens 162 are in a

zigzag arrangement along the lengthwise direction and the widthwise

15 direction of the insulating housing 12.

In summary, the present invention proposes a contact pin having a tip

portion and a bulge portion, wherein the bulge portion is divided in half into

a first half section connected to the tip portion and a second half section

away from the tip portion, and the first half section of the bulge portion has

20 a shape slimmer than that of the second half section of the bulge portion so
that the first half section requires less insertion force and the second half
section increases the retention force. In addition, the bulge portion includes

a slot embraced by two side arms, each extending away from the tip portion,

while increasing in width. Therefore, the first half section can be more

25 flexible and the second half section can be more rigid. As a result, the
contact pin of the present invention can be precisely and easily inserted

using less insertion force and be held firmly by larger retention force.

The above-described embodiments of the present invention are
intended to be illustrative only. Numerous alternative embodiments may be
30 devised by persons skilled in the art without departing from the scope of the

following claims.



contact pin of the present invention can be precisely and easily inserted
using less insertion force and be held firmy by larger retention force. The
above-descri bed enbodi nents of the present invention are intended to be
illustrative only. Nunmerous alternative enbodi nents may be 30 devi sed by
persons skilled in the art without departing fromthe scope of the

followng clains. -8 What is clainmed is: 1. A pin contact, conprising: a
tip portion; and a bul ge portion having a first half section connected to
the tip portion, whrtd Safhbfidaal f section away fromthe tip portion, and a
pair of convex side edges w dthw se defining the bulge portion, wherein the
first half section of the bulge portion has a shape slinmmer than that of
the second hal f sdeti of P&t coRtat, AMPRSINGSr t i on. 2. The pin contact of Caim
1, wherein the bulge portion 10 conprises a slot |ocated w thin and
extendi ng al ong t A&pipomgen;@ddnal direction of the bul ge portion, and the
slot has a first half slot section close to the tip portion and a second
hal f sl ot secti onadwige gorbon hirang iafirpichalf section wheneeted totthe tiprpettidgl f sl ot

section has a shape.,djfferent framthat.of the second half slot,6section. 15
3 The. pPn cahieIohd BRIeRTH swe o A 1 eofons ag 21 Hers BL PR 95 udes a
first end parédg@é’ﬁ'ilﬁﬁ%v% deBinfd}ethk HRIRY IO WideiniBe HEG AL é_@@t‘i&hoﬁec" lon
includes a second end part away fromithe tip portion, wherein the rate of
change of wi dhéiboligetpoetidn hasta shage phmmer shangthat efithe sedoadhalfsecfiocbfinge of
wi dth of the ﬁeBoFd end [gart al ong a longitudinal direction of the bulge 20
portion. 4. THERCPEFPOHMGct of Claim 3, wherein the slot conprises a first
curved corner close to the tip portion and a second curved comer away from
the tip portion, wherefp, the 1glg:Che BRAMC Withdh" ol WO ohilh of the
10 comprises a slot located within and extending along the longitudinal

direction of the bulge portion, and the slot has a first half slot section close

to the tip portion and a second half slot section away from the tip portion,

wherein the first half slot section has a shape different from that of the

second half slot section.

15 3.  The pin contact of Claim 2, wherein the first half section
includes a first end part connected to the tip portion and the second half
section includes a second end part away from the tip portion, wherein the
rate of change of width of the first end part is less than the rate of change of
width of the second end part along a longitudinal direction of the bulge

20 portion.

4.  The pin contact of Claim 3, wherein the slot comprises a first
curved corner close to the tip portion and a second curved corner away from
the tip portion, wherein the rate of change in width of a portion of the slot
adjacent to the first curved comner is not equal to the rate of change in width

25 of a portion of the slot adjacent to the second curved corner in the

longitudinal direction.

5.  The pin contact of Claim 4, wherein a radius of the first curved

corner is different from a radius of the second curved corner.



adjacent to the first curved comer is not equal to the rate of change in
width 25 of a portion of the slot adjacent to the second curved corner in
the longitudinal direction. 5. The pin contact of Claim4, wherein a radius
of the first curved conmer is different froma radius of the second curved
corner. -9 6. The pin contact of Caim2, wherein the bul ge portion
conprises a pair of side arnms enbracing the slot, wherein the width of each
side armincreases in a direction anay fromthe tip portion. 7. The pin

contact of Caiml, mﬁ;ﬂ?%wgﬁgﬁ}tg)&l g8 ERih! en W%Tfiﬁgmébatﬁg%@ oftidd ptical

slot extending along a | _ nal direction o _ ortion. 8. The
pi n cont act ofon@irskesra pairfafisidecarnsembrasing gheasiof, mtberaio tiewtidth pdreacton

connecti ng to.ctlhe second end part., vvher?]i&)n hjget.cen er of the elliptical
slot is closet®TY™ HETEFE P TTEROPARRY O™ HE YRPE@Bnnect portion. 10 9.

The pin contact of any one of Clainms 1, 5 6 and 8, wherein the bulge
portion is fornmed4n e st.ep _using anpin rocess. ,10. The.pi n contact
of daim9, furthér p%i@?p@@a&ef)gnﬁa h’pgﬁ%rﬁlﬁ ﬂ?ﬁ_lit}‘(‘&% Mlity of
barbs fof i NS@ntprid8s 'aﬂte@l'iﬁtﬁfa! St RREAEREENSnE R Jongihaithd] | BREHon OF thd abi | i zi ng,
and an extension portion connecting between the ~ 15 retention portion and

t he i nterconrlsdge partiohon. 11. An el ectrical connector, conprising: an

i nsul ati ng housing including a pair of oppositely disposed end portions and

a card-receiving slot extending between the two end portions; a pair of
| at ch- ej ect or assdnbl i Eke pactontash of Glaimd/, tfarthenceoniprisang @0inpéreottiesty nanner in

the respective end portion; ,a plurality qf first and second coptact pins
each havi ng apocrgﬂ?a e%tB}g[ it%rF,Betﬁgo 4[??‘@!? y gﬁleﬁn‘r‘s € (995'5%8_ u” cont act
pi ns bei ng arglRpechl slop Rcloder@o HeaiPpdrtign Shaas th intdiBomcfpé@ienl Vi ng sl ot
with the contact portions protruding into the card-receiving slot, each of

first and second contact pins _
10 9. The pin contact of any one of Claims 1, 5, 6 and 8, wherein the

bulge portion is formed in one step using a stamping process.

10. The pin contact of Claim 9, further comprising a retention
portion having a plurality of barbs for insertion interfering engagement and
stabilizers for stabilizing, and an extension portion connecting between the

15 retention portion and the interconnect portion.

11.  Anelectrical connector, comprising:

an insulating housing including a pair of oppositely disposed end

portions and a card-recetving slot extending between the two end portions;

a pair of latch-ejector assemblies each configured to move in a

20 pivoting manner in the respective end portion;

a plurality of first and second contact pins each having a contact
portion, the plurality of first and second contact pins being arrayed along
two elongated sides of the card-receiving slot with the contact portions
protruding into the card-receiving slot, each of first and second contact pins

25 further comprising:

a tip portion; and

-10-



25 further conprising: a tip portion; and -10 a bul ge portion having a first
hal f section connected to the tip portion, a second half section away from
the tip portion, and a pair of oppositely disposed convex side edges

wi dt hwi se defining the bulge portion, wherein the first half section of the
bul ge portion has a shape 5 slimer than that of the second half section of
the bul ge portion. 12. The electrical connector of Caim11l, wherein the
bul ge portion conprises a slot located within and extending al ong the

l'ongi tudinal directi opp@fgetgietiot henp A fisORalf 88ioht@nab@bd BReheatif i r st hal f
slot section close to the tip portionh and a second half slot section away

fromthe tip port iporfion a sepanddhalf segtion away fiem thedipportien; ansta pais of shape

different fromth .. the. _seqo al f, sl.ot seg¢tion. - The electri cal

connect or of d ai %})&%Ite\g%glrsg?%ﬁtﬂgv% Flgf eﬁ*ﬁ%ﬁ‘ ﬁcg%gfsleo%ejifw e%“lﬁe first end

part connected topbhfor iv-ﬂleféiﬂtﬁwﬁrsﬁﬁﬂfbé&ioﬁﬁtﬂﬂéﬂbuiﬁagﬁnm#swkhh?&| udes a

second end part away fromthe tq':@ portion, wherein 15 the rate of change in
8

wi dth of Sthe firssheumerthan thatof the seqardrhalfisection ef the bulgengion.n width of the
second end part along a longitudinal direction of the bulge portion. 14.
The el ectrical connector of Claim 13, wherein the slot conprises a first
curved coner cl osdZ% o The elegripalr comnectordofy (Jaiwont, cwhewsin the dgher away

the sl ot ac) Aaes PRmpHRRFYB: iRl iR g WRRERE U he I GiiaRpLy "7

change in w ddifectibn@fphe bulge pottidr)and ltied slathacefitst halftdlet seeamneloser ved
comer in the | opngitudinal directi 041 Jf5 The. el ectrical connector of Claim
14, wherein alorthgitipsPestion 3ad axspcpnd bplf slntseefioroaway from ther ¥R PeRion; r om a

radius of, th ﬁ&%ﬁfﬁlecﬂfs\fq{%lf?%f‘%éctioLGhasTQ%hideeﬂh‘fér&ﬁ' HERNRE P mof Caim
e bul ge a o)

12, wherein t portion conprises p st de arns enbracing the
sl ot, wher ei nsectmd halfislot section.

13.  The electrical connector of Claim 12, wherein the first half
section includes a first end part connected to the tip portion and the second
half section includes a second end part away from the tip portion, wherein

15 the rate of change in width of the first end part is less than the rate of
change in width of the second end part along a longitudinal direction of the
bulge portion.

14. The electrical connector of Claim 13, wherein the slot

comprises a first curved corner close to the tip portion and a second curved

20 corner away from the tip portion, wherein the rate of change in width of a
portion of the slot adjacent to the first curved comer is not equal to the rate

of change in width of a portion of the slot adjacent to the second curved

comer in the longitudinal direction.

15. The electrical connector of Claim 14, wherein a radius of the

25 first curved corner is different from a radius of the second curved corner.

16. The electrical connector of Claim 12, wherein the bulge
portion comprises a pair of side arms embracing the slot, wherein the width

of each side arm increases in a direction away from the tip portion.

-11-



of each side armincreases in a direction away fromthe tip portion. -11 17.
The el ectrical connector of Caim1ll, wherein the bulge portion conprises
an elliptical slot extending along a l.ongitudinal direction of the bul ge
portion. 18. The electrical connector of Claim17, further conprising an 5
i nt erconnect portion connecting to the second end part, wherein the center
of the elliptical slot is closer to the tip portion than to the interconnect
portion. 19. The electrical connector of any one of Cainms 11, 15, 16 and

18, wherein the byhge PRy tellQridal ¢ RneBdr | 6F OMnStAp WhéREh SRR ng 10
process. 20. The electrical connector of Claim19, wherein each of the first

and second cdmraen cgnpusesamellipenl slot extendingraleng ailengitudidahdiractinur al i ty of
barbs for i nsefré%i Enl int 1etr(;‘neri ng engagenent and stabilizers for stabilizing;
and the first 1} Iéng&h conprises a first extension portion connecting 15
between the retention portion and the interconnect portion, and the second

contact pin conpri,ges secopd extensi on tion, connecting .between the
retention portion 1§nd flheee‘%ﬁﬁ-gnggﬂ%egkorp%f?ﬁa&l, @rﬂ&eﬁ CPHETPIBsT and second
ext ensi 08 porihieptnt fottloh RoARRAnR!E the E&ohd ¥hd. partl vherein the center

of the elliptical slot is closer to the tip portion than to the interconnect

portion.

19. The electrical connector of any one of Claims 11, 15, 16 and
18, wherein the bulge portion is formed in one step using a stamping

10 process.

20. The electrical connector of Claim 19, wherein each of the first
and second contact pins comprises a retention portion having a plurality of
barbs for insertion interfering engagement and stabilizers for stabilizing;
and the first contact pin comprises a first extension portion connecting

15 between the retention portion and the interconnect portion, and the second
contact pin comprises a second extension portion connecting between the
retention portion and the interconnect portion, wherein the first and second

extension portions extend in opposite directions.
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