16 June 2005 - 1 ELECTRICAL CONNECTOR BACKGROUND OF THE I NVENTION 5

Fi-etd of the Invention The resent invention p relates to][ npelecigpeal
connector - conprising a plate-like base, a resilient con ar m ext endi ng
fromthe base and having a contact portion in contact mnth a circuit board
at its free end, and a plurality of contagts 10 each having a connection
portion extending fromthe base and connected to a separate circuit board
fromsaid circuit board. Description of the Related Art As a conventi onal

el ectrical connector of this ki iﬁ ? in FIG 5 is known, for
exanpl e (see Japanese Patent EI < r%ce)ﬁ@ %@5 This electri cal
connector 101 conprises a plurality of contacts 110 and an insulative
housi ng 120 that .accommbdates these contacts 110. 20 Anong them each of

the contacts 110 is formed only by stanping a sheet netal and has a

pl ate-1ike base 111, a resilient contact arm 112 extending fromthe base
111 on the right side in asfaHcaUND oF reot i opvENTeN | ght side in FIG 5
(B)) and having a contact portion 113 in contact with a circuit board 25
(not shown) &tielids ofi edheerichvemrtdcm connection portion 114 extending from
the base 111 on the left side and soldered to a separate circuit board
(not “shown) from Shedudgenii inpeatdon relates to anelectrical connector

comprisingaplate—likebase, aresilientcontact armextending
from the base and having a contact-portién in contact with
a circuit board at its free end, and a plurality of contacts
10 each having a connection portion extending from the base and

connected to a separate circuit board from said circuit board.

Descript;ion of the Related Art
As a conventional electrical connector of this kind, 6ne
15 as shown in FIG. 5 is known, for example (see Japanese Patent
Laid-Open No. 10-340750).
This electrical connector 101 comprises a plurality of
~ contacts 110 and an insulative housing 120 that accommodates
these contacts 110.
20 ' Among them, each of the contacts 110 is formed only by
stampingasheetmetal andhas aplate—li_ke baselll, araesilient
cohtact arm 112 extending from the base 111 on the right side
in a horizontal direction (the right side in FIG. 5 (B)) ‘and-
“having a contact portion 113 in contact with a circuit board
25 ‘(not shown) ‘a{; its free end, and a connection portion 114
extending from the base 111 on the left side and soldered to

a separate circuit board (not shown) from said circuit board. .



16 June 2005 - 2 Then, a contact press-fit portion 115 extends upward at
an upper end of the base 111 between a starting point of the r élgient
contact arm 112 and a starting point of the connection ]p%qufIEﬁ'l ?%i )
Al so, a plurality of contact accommodati ng passageways 121 in which the
contacts 110 are accommpdated are provided in the housing 120 in parallel
to each other at a predetermined pitch in a transverse direction (a
vertical directionin FIG 5 (A)). Each contact accommpdating passageway
121 is open 10 at the lower side while_ ifs upper wall exists at the upper
side. Then, a press-fit opening 122 into which the contact press-fit
portion 115 is press-fitted and a slit 123 fromvhich the contact portion
113 projects are provided in this upper wall. The press-fit .opening 122
and the slitTheB, adecamtant @mefss Sif pordden ﬂalﬁhtéxgea%v'éﬁa‘s@r i3%ed on of

the housing 120. Then, when the contact press-fit portion 115 of .each
contact 110 PEPBFe%df‘P?t'é‘bei]?@%et%%i prelseesy @ &d@rﬁPWQLﬁl Ot%é: usi ng

120 i fr d d t th tact 20 i 113
Lhrough cheBeet L1 9Bk CRARARE Bl O b W A B oty B e B3R b

housi ng 120 to %onﬁlfig an electrical connector 101. Wen the connection
portion 114 PEFtRi's hpl eted el ectrical connector 101 is sol dered on said

separate gircul theped, o Beuekeehyl 6plcHRNRACLEEotRIqhETRY S £k ZFeilyd Ne
parate circuit board. en, when the circurt boar |
121 in which the contacts 110 are accommodated are provided
.in tl}e housing 120 in parallel to each other at a predetermined
pitch in a transverse direction {a vertical direction in FIG.
5 (A)). Each contact accommodating passageway 121 is open
10 at the lower side while its upper wall exists at the upper
side. Then, a press-fit épening 122 into which the contact
press-fitportion 115 is press-fittedanda slit 123 fromwhich
the contact portion 113 projects are provided in this upper
wall. The press-fit opening 122 and the slit 123 are
15 alternatelyprovidedinthe transversedirectionof thehousing
120.
Then, when the contact press-fit portion 115 of each
contact 110 is ;press—fitted into the press-fit opening 122
of the housing 120 in sequence fromdownward so that the contact
20 portion 113 passes through the slit 123, the plurality of
| contacts 110 are secured to the housing 120 to complete an
electrical connector 101. When the connection portion'lltl
of this completed electrical connector 101 is solderedon said
separatecircuitboard, theelectrical connector 101 ismounted
25 on the separate'circuit board. Then, when the circuit board
arranged on the connector is made contact with the contact

portion 113 from above the electrical connector 101 and the



arranged on the connector is nmade contact wth the contact portion 113
from above the el ectrical connector 101 and the 16 Junesﬁé)oq?br 35 circuit
boards. are fixed each other by a fixing neans such as ewi'Hy, ql}%e t wo :
circuit boards are electrically connected to each other. However, this
conventional electrical connector 101 5 Bneludes the foll ow ng probl ens.
That is, when the circuit board arranged on the connector is nade contact
with the contact portion 113 from above the electrical connector 101, the

t act ti 113 pr.qvj ded t i,ngl e resili : 112 k
Cont act w1 SO e B hbRRgsrTre dareacta T oORT P o LEhBO T BHER

tact 2 W t ' I 1. | T | ' ' b d
arranged on PG SCURMEETs ey e WRBEPhRERS s Thiett oIy EphEHbted?e™

fi xed each ot her . xj.ng means such as screw ng, then no contact by
the resili entecgo%%%%?ogfrlénfllz 15 woul d be occurred. Also, since the

contact press- fit pordsn, I L XA HHRT oo WD ok 0fx e base

111 of the contact 110 ween the starting point of the resilient contact

arm 112 amd tPEc18d8EERE POLDbwDhgt PEOBDARSCT i ON portion 114, an arm
| ength 20 of the resilient contact arm 112 cannot be taken sufficiently

| ong for a.length ®amn@sa viosn thatalrdiitebbhad aframpedonsilng cobBectdhus, a
resilient region of the resilient contact arm 112 is snall so that the
resilient contagtade mobtaataywilie the contact portion 113 from above the
electrical connector 101, the contact portion 113 provided
on the single resilient contact arm 112 makes contact with
10 thecircuitboard, contactreliabilityoftheresilientcontact
arm 112 with the circuit board is low. Thus, if the circuit
board arranged on the connector may be warped when the two
circuit:boards are fixed each other b? a fixing means such
as screwing, then no contact by the resilient contact arm 112
15 would be occurred.
Also, since the contact press—fit portion 115 extends
upward at an upper end of the base 111 6f the contact 110 between
‘the starting point of the resilient contact arm 112 and the
starting point of the connection portion 114, an arm length
20  of the resilient contact arm 112 cannot be taken sufficiently
| long for a length along a horizontal direction of the housing
120. 'Thus, a resilient region of the resilient contact arm
112 is small so that the resiliént contact arm 112 may be

plastically deformed even if a displacement of the contact

25 portion 113 is small.



plastically deforned even if a displacenent of the contact 25 portion 113

is small. 16 June 2005 4 SUMVARY OF THE | NVENTI ON Therefore, the present
invention is made in view of the above problens and i t s1enboes meh 5nay
provide an electrical connector conprising a plurality of contacts wherein
it offers inproved reliability of contact between a resilient contact arm
wth a circuit board. Al so, another enbodi nent of the present invention nmay

rovide an el ectrical connect rising a plurality of contacts wherein
Pt allows for an increased arﬁbﬂﬁﬁ%?ﬁ*bFﬂg 5%t " contact armfor a

length al ong a thl{ﬂe%:%@%%‘L_, gllle% eclteisorﬁtogngggt{]oonusj!sn%adécS%r grllgig }39 Qﬂ]e
aspect, the electrical c¢cohnéctor of ‘thé présent 1 nvention cCoOonprises a

plate-like basge GAB3khseRha §RO! @%o@{r{.;@netxtrﬁ‘a@di%Jird%m&%hfeﬂ%%%@%@{'ﬂ

having a contact 'portion in contact with a circuit board at its free end,

a pluralityedfnee@ptagdmpr@aeAghavh N2 i¢9NPeCLd A RAr hoRe i eBdEDgs from
sai d base and connected to a separate circuit board fromsaid circuit

board, each ixpibaet beaiiagiiofyed ebhyactbestaePi Hgrabishest dkicak: and an
i nsul ative housing that acconmobdates the contacts and has in its upper
wal | a slit #irdhma whiehits@odrdont act portion projects, wherein said
resilient contact armconprises first and second resilient contact arns
havi ng sai d cont detscpordricghent embeflimargspett ithe fypmsephdsingadtion may

provide an electrical connector comprising a plurality of
contacts wherein it allows for an increased arm length of a
resilient contact arm for a length along a horizontal
direction of the housing.

According to an aspect, the electrical connector of the
present invention comprises a plate-like base, a resilient
contact arm extending from the base and having a contact
portion in contact with a circuit board at its free end, a
plurality of contacts each having a connection portion
extending from said base and connected to a separate circuit
board from said circuit board, each contact being formed only
by stamping a sheet metal, and an insulative housing that
accommodates the icontacts and has in its upper wall a slit from
which said contact portion projects, wherein sald resilient
contact arm comprises first and second resilient contact arms
having said contact portion at their respective free ends and
extending in parallel to each other substantially obliquely
from near one end toward above the other end in a horizontal
direction of said base, and starting positions of said first
and second resilient contact arms are shifted in horizontal

and vertical directions.



extending in parallel to each other substantially obliquely fromnear one
end toward above the other end in a horizontal direction of said base, and
starting positions of said first and second resilient cohtdere af YRS ar e
shifted in horizontal and vertical diregtions. 16 June 2005 5 According
to the above aspect, the resilient contact arm may conprise first and
second resilient contact arnms having the contact portion at their

respective free ends _and .extendi in parallel to each other supstantially -
obl 1 quely  from HSEPRGHE dii TEWAPE QHUAE The TBERETS rid o S HarT 267t al

direction of, chon%%iﬁesgi;::@?t ahd€ELLEMT Lo b %re%t”ac%%%ai%”%%é nid %ﬁ‘ the
contact portions of thée first and Second resilient —contact arns {Hat are

flexible i ncﬁﬁen@emw%f rmtqegve?ﬁhethealﬁemr@sggktf@@n%re%r, cphfering

i nproved contact relrability o eresilient contact armwth the circuit

board. Al so,edth@dfihgStinanghraeeend cheshakbheRtneontast c &R 109y ob@ig@é‘ﬁyi n
parallel to each other substantially obliquely from near one end toward

above the otiein erdri Bna Bed i ZOMrAl apdiveeehé 0Atdr S@id ikase hoaidopesi ti ons
of the starting points of said first and second resilient contact arns are
shifted in diorkiczoohabf arddvease cd thateche oty cudlt! bukng) akesaronbeteased
armlength of the two resilient contact arns for a length along a

hori zont al diitécttinen avhtehe housiory Hurthwer fors, ardfd ssdvomidzomwsalitengt h of

the housing is fixed while the positions of the starting points of the
first contact arms that are flexible independently from above the

electrical connector, offering improved contact reliability of
the résilient contact arm with the circuit board.

Also, the first and second resilient contact arms may
extend in parallel to each other substantially obliquely from
near one .end toward  above the other end in a horizontal
direction of said base, and positions of the starting points
of said first and second resilient contact arms are shifted in
horizontal and vertical directions, allowing for an increased

-arm length of the two resilient contact arms for a length along
a horizontal direction of the housing.

Furthermore, i1f a horizontal length of the housing is
fixed while the ﬁositions of the starting points of the first
and second resilient contact arms may be shifted only in a
horizontal direction, then a distance between the two resilient
contact arms is shortened sco that a sufficient clearance cannot
be taken between the two resilient contact arms during stamping

of a sheet metal. Thus, by shifting the positions of the




and second resilient contact arnms may be shifted only in a horizontal
direction, then a distance between the two resilient contact arns is
shortened so that a sufficient clearance cannot be takeh® b8iRRer’ihe two
resilient contact arms during stanping Hof_ a sheet netal. Thus, by shifting
the positions of the 16 June 2005 - 6 starting points of the first and
second resilient contact. arns not only in a horizontal direction but also
in a vertical direction, a_clearance nmay be taken | arge between the two

resilient cOEACEPArRRTdGr PAGERR drigithgaBf SENEerefbl Hint A°G5aCt ngrms

el ectrical cannector of the abov spect nma ave the pasition _of the
Starting porit origa i o r SpPr el B e d R Pac Bakr Aggs A chedSoh <1 d

other end sifeci-p;a, hQri&QPE%CQi angt h,Qn tga@ﬂg 1%%'?@ fddtSlecdNd rReCQNA

resilient contact arns is located downward with respect to the position

of the startidig) PEANtedRl a8l SrReCRRdnkestdd ARl 6PN aflecd MbrPPSi tioned on
said one end side in a horizontal direction, "and a vertical |ength of the

contact portion agfisbhe thir ghectestdl eBdnfRRbAChraldiel SHbOBIAEPEHA NNy
vertical length of the contact portion of the second resilient contact

arm This elheekrited eeBaectOr eNsuhes bbaitinde gonhactof pertidonsioft t he
first and second resilient contact arns make contact with the circuit
board wi t houtesidkemy eorteritzemnapositiienrsi en chitthetheusend sixiesisi ..
Furthernore, according to the above enbodi nent, the electrical connector
sai d housi ngolragoppalandipperioporanany ofaid first and second resilient

contact arms 1is located downward with respect to the position
of tﬁe starting point of said second resilient contact arm
positioned on said one end side in a horizontal direction,
and a vertical length of the contact portion of the first
resilient .contact arm is longer than a wvertical length of the
contact portion of the second resilient contact arm.

This electrical connector ensures that the contact
portions of the first and second resilient contact arms make
contact - with the circuit beoard without making a horizontal
dimension of the housing excessive.

Furthermore, according to the above embodiment, the
electrical conneétor said housing has on an upper portion of
its side wall a second slit communicating with the slit formed
in said upper wall, and said contact portion of the first
resilient contact arm enters said second slit when said first

resilient contact arm is flexed downwardly.

According to a further embodiment, when the first
resilient contact arm having the wvertically long contact

portion is flexed downward, the contact portion may enter the



its side wall a second slit comunicating with the slit formed in said
upper wall, and said contact portion of the first resilient contact arm
enters said second slit when said first resilient contakt &g izx0%3 exed
downwardly. According to a further ermhodi nent, when the first resilient
contact armhaving the vertically long contact portion is flexed downward,
the contact portion nay enter the 16 June 2005 7 second slit, avoiding
any collision of the contact portion of  the first resilient contact_ arm
with the si d&SRafI Sbitq He© Egi ARY HHGRRY 8T hbiF ZoMACtdPRERS P Tof t he
housing to- ut.ilized fuylly effectively. Also, en.the first resilient
Contact armie Hitd Foumart cPREMEontdte S885: B M Phe 1 uidectls, e
second slit, Ldin L da £ .resilient t. ar,m due to
t he di sengaghgirlé%%lgbfQ%Wé%nggg?ri%%I{r%ﬁor?lbrg%%%rﬁedéetg%ng%g%%g %‘%I%Z

DESCRI PTI ON 1 THE DRAW PGRrEL G i deil S alAN M&W e ?@i?@@o%é@i;iezpé an

el ectrical connector according to the present invention; FIG. Is a
front view dforithetelgal riLaf1 SQENGLRAGaaS, $hAOWMIchPadd Godiidnl @ayd B @
cross-sectional view taken along line 3-3 in FIG 1; FIG 4 is a front
view of a cidguddietl bgardhecarsbkcandepaiatl eavaiditgi tanfoaatlaydit es canaegiesk by t he
el ectrical connector as shown in FIG 1; and

resilient contact arm due to the disengagement of the contact

portion from the second slit.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of an embodiment of an electrical
connector according to the present invention;

FIG.. 2 "is a front view of the electrical connector as
shown in FIG. 1;

FIG. 3 is a cross-sectional view taken along line 3-3
in FIG. 1;

FIG. 4 is a front view of a circuit board and a separate
circuit board interconnected by the electrical connector as
shown in FIG. 1; and

FIGS. 5 (i) and (B) show a conventional exemplary
electrical connector, (A) being a plan view and (B) being a
cross-sectional view taken along line 5B-5B in (A).

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS



FIGS. 5 (A and (B) show a conventional exenplary -electrical connector,

(A) being a plan view and (B) being a cross-sectional view taken al ong

line 5B-5B in (A). DETAILED DESCRI PTI ON OF THE PREFERRED-&EMBOLt MRAS 16

June 2005 - 8 Enbodinents of the present invention will nowbe described

with reference to the dramngs. FIG 1 isga_plane view of an enbodi nent of

the el ectrical connector according to the present invention. FIG 2 is a

front view of the electrical 5 connector as shown in FIG 1 FI G 3 S a

cross-sectional vjew take algn line 3-3.in FIG' 4is

view of a ci rcuit gy §g‘ﬁé’rraﬁ5€”& Jr’&lﬁ?‘?tb%w&lﬂﬁ’coé%&%ﬁﬁé&?we by

t he electrlc onnect or FIG 1. 4. an.el ectrical

connect or- Jn%?l%eé eﬁencioé%cﬁﬁlealc{]ﬁagmﬁ}gscbmfg[g 6Saﬁdpgtﬁhfangﬂlfaﬁt?%

housi ng 20 t hat e t-S r rapgenent .
ﬂf&@he Concffgctiﬂé i%g.e%%@:t Cetuh e'?:tg;éta%%%%di Sa'i: gﬁ%

Anong them each or ne

et al jand comprdseet auRlaardd keprgct anall, al':ElroE%S@:Lel.‘vq"oﬁt esblbent;cot act

arm 12 exten om an upper 15 edge of t ase , a connection
portion 1% eﬁm@gor[aé rERB6rPda% 0 N .2 Fe6Lz8Nnt 8l adires5i88ceiohhe base
11 (the left edge in FIG 3). Then, the base 11 is a rectangular plate
havi ng a horvi@mtﬁﬁkdreragfdmgsmbﬁém:Bairh)FIQ}].uaJ t gIGhes hioy iz grbalk eegth
20 of a contact housing passageway 2landapl uralityof engagenment projections
|la to be engafjecdixraiideboalt afd & sepeoudiengi 20uit board interconnected

by the electrical connector as shown in FIG. 1.
. In FIGS. 1 to 4, an electrical connector 1 comprises a
10 plurality of contacts 10 and an insulative housing 20 that
accommodates these contacts 10 in a staggered arrangement.
Among them, each of the contacts 10 is formed only by
stampind a sheet metal and comprises a pl..ate-like rectangular
base 11, a resilient contact arm 12 extending from an upper
i5 édge of the base 11, and a connection portion 15 extending
from one edge in a horizontal direction of the base 11 (the
| left edge in FIG. 3).
_ Then, the base 11 is a rectangular plate having a
‘horizontal length substantiallyequal to thehorizontal length
.20  ofacontacthousingpassageway2landapluralityof engagement
projections 1la to be engaged a side wall of the housing 20
are projected at opposite edges in a horizontal direction of
the base 11. |
Also, the resilient contact arm 12 comprises first and
25 second resilient contact arms 12A, 12B extending in parallel
to each other substantiallyobliquely from near one enci toward

above the other end in a horizontal direction of the base 11, .



are projected at opposite edges in a horizontal direction of the base 11.
Also, the resilient contact arm 12 conprises first and 25 second resilient
contact arms 12A, 12B extending in parallel to each othk? Sumstahidally
obliquely fromnear one end toward above the other end in a horizontal
direction of the base 11, 16 June 2005 _9 .and the positions of the
starting points of the first and second resilient contact arns 12A, 12B
are shifted in horizontal and vertical directions and the first resilient
contact arm12A is positioned on the other end side in_a horizontal
direction 5 (abthe greidigasicf thestartdng pabnteeéida Esrrtand sorendt

arm 12B is positioned on one ,end side in_a horizontal dirgection he | eft
e in FIG TRt IR GPEGGE Gt 198 oh2f a3 PROCFERGD BRg eaBbad and
resilient contact arns . 12A,. 12B i ecifically.described. The_ fir 10
est 1] ent colRtai i sReRIEnE Fhisthe HHes GRoidierin Co2Eabt PR tfber
edge near on . base, 11 j of i t ' | ’p%gg
ext endi ng frglrﬁe Eﬁg?%ﬁéﬁ%flooﬁl gP%t%{éﬂegteglr F%ggpﬁrﬁg#%ggégggég@d%\gr erg th

respect tg thgOSiLhens: 8k dﬂﬂesﬁ.arat)i DG P ehat s@f:%ﬁ@eréﬁﬂﬂgnﬁeééﬂéé‘éﬁ

contact arm 12B, 157a second extension portion 13b extending substantially
obliquely frqmpuf PeRtiisPo®dit{endd ool ofX @SS Dile RAIL h8Ri 23athaVaY fecetye the
ot her end and fornmed taper, and a contact portion 13c extendi ng upward

fromthe tip {@hd hefieeimed éxt ¢ig.oB) portion 13b and forned w der than the

second extension portion
Theconfigurationofeachof the first and second resilient

contact arms 12A, 12B is specifically described. The first
10 resilient contact arm 12A has a first extension portion 13a
at the upper edge near one end of the base 11 in a horizontal
direction and upward extending from the position of the
rstarting‘. point located downward with reépect- to the position
of the starting point of the second resilient contact ai;m 12B,
15 a second extension portion 13b extending substantially
obliquely fromthe tipof the first extensionportionil3a toward
above the other end and formed taper, and a contact portion
13c extending upward from the tip of the second extension
‘portion 13b and formed wider than the second extension portion
20 13b. Also, the second resilient contact arm 1213 has a first
. extension portion 14a at the upper edge near one end of the
base 11 in a horizontal direction and upward extending from
the position of the starting point positioned on the one end '
side in a horizontal direction with respéct to the position
25 of the starting point of the first resilient contact arm 123,
a second extension portion 14b extending substantially

obliquely fromthe tipof the first extensionportionil4atoward



20 13b. Al'so, the second resilient contact arm 12B has a first extension
portion 14a at the upper edge near one end of the base 11 in a horizontal
direction and upward extending from the position of thel8tareeng0poi nt
positironed on the one end side in a horizontal direction with respect to
the position 25 of the starting point of the first resilient contact arm
12A, a second extension portion 14b extending substantially obliquely
fronthe tip of the first extension portion 14a toward 16 June 2005 - 10
above the other end and forned taper, andl® Tontact portion 14c extending
upward fromthe tip of the second extension portion 14b and formed w der
than the second extension portion 14b. Then, these the first extension

portions 13a, e R BLHEEOBHd EXiETYrdRdPREpEPNSarddn chiltaandpepniaat
portion 13c, 14c extend in parallel to each other with their center |ines

spaced at a pregetettameichg nigvaml . frAims chea tipr bifc &hel eregbhdokxthesiont act
portion 13c of the first resilient contact arm 12A is |onger than a
vertical 10 |pmgtivofibleend formet widket thar 4he sfeadisl extendierpoténn
contact arm 12B andpositions of the tips of the contact portions 13c, 14c
in a free statkdly e Them,stheserthe férsitcextefigiant portiogspédaedds othehese
contact portions 13c, 14c nmake contact wth the bottomface of a circuit
board A modnt egeterthardiirdors Peirtaopsshdet 139 aRE €PRERFT RO EAMédfor 1,

as shown FIG 4. Then, a connection portjon .15 extendjng from one. edge
14c extend in paral-iel topeacil other wxlt% ghegr center ﬁlneg

spaced at a predetermined interval.
Also, a vertical length of the contaét portion 13c of
the first resilient contact arm 12A is longer than a vertical
10 length of the contact portion l4c of the second resilient
contactarml2Bandpositionsofthe tipsof thecontactportions
13¢c, 1l4c in a frée state are the same in a vertical direction.
Upper ends of these contact portions 13¢, 14c make contact
with the bottom face of a circuit board A mounted from upward
15 with respect to the electrical connector 1, as shown FIG. 4.
Then, a connection portion 15 extending from one edge
inahorizontaldirectionofthebasell issolderedonaseparate
circuit board B from the circuit board A, as shown FIG. 4.
On the other hand, a plurality of contact accommodating
20 passageways 21 in which the contacts 10 are accommodated are
provided in the housing 20 in parallel to each other at a
predetermined pitch in the transverse direction (a vertical
direction in FIG. 1) . Each contact accommodating passageway
21 is open at the lower side as shown in FIG. 3 while the upper
25 side is closed by its upper wall and the opposite sides in
a horizontal direction are closed by its side wall. Thén,

a first slit 22 from which the contact portions 13c¢, 1l4c of



in a horizontal direction of the base 11 is sol deredon a separate circuit
board B fromthe circuit board A as shown FIG 4. On the other hand, a
plurality of contact accommbdating 20 passageways 21 .inlohiere tBH@0Zontacts
10 are acconmpdated are provided in the housing 20 in parallel to each
other at a predetermned pitch in the_trgnsverse direction (a vertical
direction in FIG 1). Each contact accommopdati ng passageway 21 is open at
the | ower side as shown in FIG 3 while the upper 25 side is closed by its
upper wall and the opposite sides in_a horizontal direction_are closed by
its side wal Itheddsst and pepondresid qninCRRtart AERE ortftct 2pPTPaRst13c,
14c of 16 Jung 2005 .- 11 the first and.second resiljent, contact_ar 12A,
196 proj ect TS RAQudRs Ik e VBBRE: VAGH S b CEn AT @50 ThRGE FFPE:
slit 22 is provided.in a st ered .arrangenent. | he,.t. V. lL.rection
of the-hous, ri Jo2ad i ARd Eh b G AR P phRelid it R R EFaov Rt 68
upper portio ' Si I i comppikcaiing with the
first slit ZBdE%%éﬁg%ﬁi%ftﬁﬁgu%%g?fﬁgf?e %%eg%éﬁ?act pggfi%h 13c of the

first resilient oONACLIY MASMENELSR SPURMrohoLt 2o Wi theiabi Tt

resilient contact arm12A is fl exed downward. o0 assenble the electrical

connector 1, il haseddn®fslHaeB commeli chd iny Riess thet Eedlstnspithe2
contact acconmobdating passageways 21 of the housing 20 in sequence from

downward so fdwied ha Wontpperparil onThedmn tact pooféoh Hwof tthe first

slit 22. Thus, the-plurality of contacts 10 are secured to .
resilient contact arm 12A enters the second slit 23 when the
first resilient contact arm 12A is flexéd downward.

10 To assemble the electrical connector 1, the base 11 of
eaChcontact10ispmess—fittedintothecontactaccommodating
passageways 21 of the housing 20 in sequence from downward
so that fhe contact portions 13¢, 1l4c pfoject from the first
s1lit 22. Thus, the-plurality of contacts 10 are secured to

15  the housing 20 to complete the electrical connector 1.

Then, as shown FIG. 4, when the connection portion 15
of the contact 10 of the completed electrical connector 1 is
soldered on the separate ciréuit board B, the electrical
connector 1 is mounted on the separate circuit board B. In

- 20 this state, the circuitboardA ismade contact with the contact
portions 13c, 1l4c of the'fi;st'and second resilient contact
'arms‘lZA, 12B from above the electrical connector 1 to push
the circuit board A into downward and the two circuit boards
A, B are fixed each other by a fixing means such as screwing;

25 the two circuit boards A, B are electrically connected each

other,



15 the housing 20 to conplete the electrical connector 1. Then, as shown
FIG 4, when the connection portion 15 of the contact 10 of the conpl et ed
el ectrical connector 1 is soldered on the separate circtftIweardd® the
el ectrical connector 1 is nmounted on the separate circuit board B. In 20
this state, the circuit board A is made ntact wwth the contact portions
13c, 14c of the first and second resilient contact arns 12A, 12B from

above the electrical connector 1 to push the circuit board A into dowward ~

and the two circuit boards A, B are fixed each other by a fixing neans
such as screwing, Wen hbetGig alitchpargduigdnade goatacs wikh the ¢gnkariect ed
each other. 16 June 2005 - 12 Wen_the circuit board A is made contact
with the contRREt1gst thshs 1gcot ke Figse and secshd §§§6%HGPES??IF%?FE

contact arns 12A, Bf om above the electri cal onnect or ush . the
circuit boar A% 53 ?ﬁ@ me apaye JSthe qogﬁz[ectg F‘géf ush g

12A, 12B f. dd d.t t at t bout t
2 R e ?Xﬁérsgf’%“é’aér%r%ﬁd%ﬁ@%@eﬁﬁ DB IO R
I tg 2 th
:)gfltlloﬁn o?oﬁw Sl J?réﬁﬁlﬁl 1sz}?tn ﬁ%ﬁo%%?n%f%gé@%%@%%d%any co Iigi gﬁp%
of the contaGh it ik a?;outthghfe'ﬁéélfféﬂlé'@ﬂqtth%(i@ 8ehrfify ﬁ@ﬁut\_’!th the

side wall of the housing | owi ng a horizontal dinension” of
housi ng 20 t @k tiHd Idom@d‘tubbrtabheqtabvab/theﬁﬁﬁst\Af@@llh@mfld@itact

resilient contact arm 12A is flexed
arms 12A enters the second slit 23 formed on the upper portion
of the side wall of the housing 20. This avolds any collision
10 of thé contact portion 13c of the first resilient contact arn
12A with the side wall of the housing 20, allowing a horizontal
dimension éf the housing 20 to be utilized fully effectively.
LAlso, wh;an the first resilient contacﬁ arm 123 is flexed
déwnward, the contact portion 13¢ is guided by the second slit
15 23, avoiding any damage to the first resilient contact arm
12A due to the disengagement of the contactjportion.13é from
the second slit 23. |
| In making contact of the circuit board Awith the contact
“portions 13c¢, l4c of the first and second resilient contact
20 armsl12A, 12B, thecircuitboardAmakes contactwiththe contact
pbrtions 13¢, 1l4c of the first and second resilient contact
arms 12A, 12B that are flexible.independently'from.above the
~electrical connector 1, offering improved contact reliability
of. the resiiient contact arm 12 with the circuit board A as
25 compared to contact with a conventional single arm. Thus,

any possibility of no contact by the resilient contact arm

12 can be suppressed even if the circuit board A arranged on



downwar d, the contact portion 13c is guided by the second slit 15 23,
avoi ding any damage to the first resilient contact arm 12A due to the

di sengagenent of the contact portion 13c from .the secorfd Bing 285 |n
maki ng contact of the circuit board A with the contact portions 13c, 1l4c
of the first and second resilient contac{, 20 arns 12A, 12B, the circuit
boar dAmakes contactwith the contact portions 13c, 14c of the first and
second resilient contact arnms 12A, 12B that are flexible independently

from above the electrical connector 1, offering inproved contact
reliability tW@fe ceanessior may benvacpedrwhen Whentwacckreeiy tboeds ix as 25

conpared to contact  wth a conventional single arm Thus an ossibility
of no cont act® Byet ixeddia eerh ebrendty & Fr%—x%t‘?gé%ﬁ?l}fesélﬁbp?és‘"}s/%‘ge%' if
the circuit ard A arranged q@n 16.Juge 2002 - 13 the connector be
war ped when (HERWGTCPREURE BOAPHSIRCCIENAPE FhRePREF SO T HeR® b o
fixing nmeans .,such as screw ng.. hen,, an. _anpunt. . (o] ' t

cont act por ¢ e aBted Spth i el S AP LRs iR BEURT S a1 ac

arms 12A 55 428 L am (he éﬁﬁ?é%@ﬁ Cle® R R0 2O BPYp O A DL 2886 U d O

further suppress any posSsi no contact “by e resilient contact

arm 12. Al SO,sii dr! Siip sk §ﬁ?@?ﬂz_§i@ﬁiﬂ:ﬂtef6f BOHARLE A 5P théAesiliZbnext end

in parallel to each other substantially obliquely 10 fromnear one end
t owar d above domaeithermena.in a hori zontal direction of thebase 11, and the
positions of the starting :
- Also, the first and second resilient contact arms 123,
’ 12B~,e§:tend in parallel to each other substantially obliquely
10 - from near one end toward above the other end in a horizontal
direction of the base 11, and the positions of the starting
points of the first and second resilient contact arms 12A,
.12B are shifted in horizontal and verticél directions. Thus,
.an arm length of the resilient contact arms 12A, 12B for a
15 length along a horizontal direction of the housing 20 can be
taken longer as compared to a conventional coﬁtact in which
a pfess%-fit portion is provided in the middle of a base.
Furthermore, if a horizontal length of the housing 20
- is fixed while the positions of the starting points of the
20 f:'_Lrst and second resilient contact arms 12A, 12B are shifted
only in a horizontal direction, then a disltance between the
two resilient contact arms 12A, 12B is shortened so that a
sufficient clearance cannot be taken between the _two resil.ient
contact arms 123, 12B during stamping of a sheet metal. Thus,
25 by shifting the positions of the starting points of the first

and second resilient contact arms 12A, 12B not only in a

horizontal direction but also in a vertical direction, a



points of the first and second resilient contact arns 12A, .12B are
shifted in horizontal and vertical directions. Thus, an armlength of the
resilient contact arms 12A, 12B for a 15 length al ong a horiwemt&l0s
direction of the housing 20 can be taken |onger as conpared to a
conventional contact in which a press_fit, portion is provided in the

m ddl e of a base. Furthernore, if a horizontal |ength of the housing 20 1is
fixed while the positions of the starting points of the 20 first and o
second resilient contact arnms 12A, 12B are shifted only in a horizontal
direction, thekraranes gandobekendanue betideendilg tvie tesritldemtaeontach, 128
I's shortened so that a _sufficjent clearance_ cannot be taken between the
two resilientdrdnkédet Heduning ISBRRAMGPEtanheRE e Sheet net al .

Thus, 25 b hifti th iti, f th tartin i nt f th j rst d
seggnd res?(lriselnt I AC h%???é’sli g&?’“ﬁ?ﬁ ﬁﬁ?sﬁ 'rF‘?]JCE QQBBEB iggn{ﬂ&‘g %ﬁ%&tigz
but | i f. | di i 16 Jul 2005 .14 | b
Lakea Targe TGP hEOPBCE Eumt L ZAETONR BRf Fbshs RS RECEDE TeF T ALeRt
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contact arms gl ikaPorHLERL L HEYMBIoMLHR SESHRG Irelsd 14 RAAASEA P Of

the starting point of the second resilient contact arm12B, and a vertical
llength of thegoEnbactaprard Wirtlizalofienlyh frite (REtdANposeabaci 3@rdE 12A

is longer than a vertical Iength of the contact portion 14c of the second
resilient  the first resilient contact arm 12A is longer than a vertical
length of the contact portion 14c of the second resilient

10 -contactarml2Bsothatthetippositionsofthecontactportions
13c, 14c in a free state are the same in a vertical direction.
This ensures that the contact portions 13¢, 14c of the first
‘énd SeCOIild resilieﬁt contact arms 12A, iZB make contact with
the circuit board A without making a horizontal dimension of

15 the housing 20 e:;cessive.

Also, since the contacts 10 are formed only by stainpin‘g
a sheet metal, an attachment pitch in thé transverse direction
of the contact 10 (a vertical direction in FIG. 1) can be made
small.

20 ' While the embodiment of the present invention has been
described, the present invention is not limited to it and
various changes can be made as necessary. For example, the
position of the starting point of the first resilient contact
arm 123 améng the first and second resilient contact arnms 124,

25 12B is located upward with respect to the position of the

starting point of the second resilient contact arm 12B.



10 :contact arm 12B so that the tip positions of the contact portions 13c,
1l4c in a free state are the sane in a vertical direction. This ensures
that the contact portions 13c, 14c of the first and secbhdursi?Pent
contact arnms 12A, 12B make contact with the.-circuit board A without making
a horizontal dinension of 15 the housing 20 excessive. Al so, since the
contacts 10 are forned only by stanping Sheet netal, an attachnment pitch
in the transverse direction. of the contact 10 (a vertical direction in
FIG 1) can be made snmall. 20 Wile the enmbodi nent of the present

i nvention has beerhs described abiolve  pireskat lienteithdrcomeautton aotdedihg it
and various changes can be nade as necessary. For exanple, the position
of the startiby glaiim lobftiiee firestentesinierhionpm astsildremtl2dnéaohgarie
first and second resilient contact arns 12A, 25 12B is |located upward with
respect to theoppsisesntbrsthandssaconggredl hicnt eortaet orons dsvirgt
contact arm 12B. 16 June 2005 - 15 As described above, in the electrical
connect or accePRf#gt R tehon Mt thepirneeppeckhye i iRam Eengls, apdr eXtenehng

cont act arn1.cogprties first-agd second .resilient. contact ar havi n

contact. portt® I or 88FECPFREF (T @RSt ExXt gy r?ﬁ‘ﬁ%%ﬁllel
t h oth bstanti al | bl i | ) d d ab th

other end i n heHC BRIaraFPeLe R Sohorre o SBor bRl eI Shoar o
makes contact,mdf) Hge SONIRACL Y Ei?@ﬁiﬂfbégfd Tdi%ds 2B eSeeoRdLhasid i ent

cont act . )
contact portions of the first and second resilient contact

arms that are flexible independently from above the electrical

10 connector, offering improved contact reliability of the
resilient contact arm with the circuit board as compared to
contact with a conventional single arm. Also, the first and
second résilient contact arms extend in parallel to each other
| substantially obliquely from near one end toward above the
15 other end in a horizontal direction of said base, and the
positions of the starting peints of said first and second
resilient contact arms are shifted in horizontal and vertical
~ directions. Thus, an armlength of the resilient contact arms
| - for a length along a horizontal direction of the housing can
20 be taken longer as compared to a conventional contact in which
‘the‘press~fit.portion.is provided in the middle of the base.
Also, in the electrical connector according to claim 2
of the present invention, the position of the starting point
. of the first résilient.contact.arnlambng'the first and second
25 resilient contact arms is located downward with respect to
the'pdsition of the starting point of the second resilient

contact arm, and a vertical length of the contact portion of



#

arns that are flexible independently from above the electrical 10
connector, offering inproved contact reliability of the resilient contact
armwith the circuit board as conpared to contact wth hécenvent?enal
single arm Also, the first and second resilient contact arns extend in
parallel to each other substantially obliquely fromnear one end toward
above the 15 other end in a horizontal direction of said base, and the
positions of the starting points of said first and second resilient
contact arnms are shifted in horizontal and vertical directions. Thus, an
armlength of the resilient contact armsléfor a | ength along a horizontal
direction of the housing can 20 be taken | onger as conpared to a
conventional contact in which the press-fit portion is provided in the
mddle of theagerst Aes®1ibhtidem i@l @CdF lelo%@&e&i@{a@@e@a%mqe&l@t@ﬂ ai m
2 of the present invention, the position of the starting point of the
first resiliepf GENtREItaRIUPBFRAGH BE theSte8oHd SEEONT er2D d@siddtenirm
contact arns is |ocated downward with respect to the position of the
starting poi nin thetilheestdonthamasidirento ctahhdcterssugiranthat vaetdoredadtengt h
of the contact portion of 16 June 2005 - 16 the first resilient contact
armis | ongerpehiomes wdr theafidsingnid sefonderaphntiant gontiagh afms eksecond
resilient contact arm_in the invention according to claim1l, ensuring that
t he cont aét %@ﬁt@@hgﬂkﬁhtﬂh91qhﬁﬂﬂléh@0§ééoW§th@§tlm@h%n@omtﬁﬁﬁl%ﬁﬂﬁﬁlnake 5
contact with the circuit board w thout nmaking a horizontal dinension of

t he housi ng esttmersien of the housing excessive.

. Further, in the electrical connector eccording to claim

3 of the present invention, the housing has on an upper portion

of its side wall a second slit communicating with the slit

10 formed in said upper wall, and the contact portion of the first

resilient contact arm enters the second slit when the first
resilient contact arm is flexed dowhward, avoiding any

collisionof the contact portionof the first resilient contact

armwithtﬁesidewallofthehousingintheinventionaccording

15 to claim 2, allowing a horizontal dimension of the housing
to be utilized fully effectively. Also, when the first

resilient contect arm is flexed downward, the contact portion

is guided by the second slit, avoiding any damage to the first

resilient contact arm due to the disengagement of the contact

20 ‘portion from the second slit.



Further, in the electrical connector according to claim 3 of the present
invention, the housing has on an upper portion of its side wall a second
slit comunicating with the slit { 10 formed in said uppk?r Swhé, 260 the -
contact portion of the first resilient contact armenters the second slit
when the first resilient contact armis glexed downwar d, avoi di ng any
collision of the contact portion of the flilr St resilient contact armaith
the side wall of the housing in the invention according 15 to claim 2,
allowing a horizontal dinmension of the housing to be utilized fully
effectivel y. WiaD, isvidraimdes] figst resilient contact armis flexed
downward, the contact portion 1is guided by the second slit, avoiding any
damage to the firdn elesitientll comnactoar mothgpe isdnghe di sengagenent of the
contact 20 portion fromthe second slit. 16 June 2005 17 What is clainmed
is: 1. An electri @bPleégrnddker bagsprising: a plate-like base; a resilient
contact arm extending fromthe base and having 5 a contact portion in
contact with a ci AARTIHeHdcartRet appextengingfppnthabasepnddiavddis each

havi ng a gconnection portion extending, fromthe. base-and connected to a
separate i r@uF?ngB‘S RPET R &5 HOE#F‘gEi‘Y; ér‘a,lr‘é‘é%ﬁito&ﬁcgé‘ft bt dd S€or med
only 10 by %#lh%rrpi ng a sheet netal; and an insulative housing that
acconmodat es € contacts and '

- a plurality of contacts each having a connection portion
exténding from the base and connected tb a separate circuit
board from said circuit board, each contact being formed only

10 by stampihg a sheet metal; and
ah insulative housing that accommodates the contacts and
has in its upper wall a slit from which the contact portion
rpx_:oj ectst, |
wherein said resilient contact arm (':omprises first and
15 second resilient contact arms extending in parallel fo each
other substantially obliquely from near one end toward above
the other end in a horizontal direction of said base and having
said contact portion at their respective fre.e ends and the
positions of starting points.of the first and second resilient

20 contactarmsareshiftedinhorizontal andverticaldirections.

2. The electrical connector according to claim 1, wherein
':the position o.f the starting point of the first resilient
contact arm positioned on said other end side in a horizontal
25 'direct'ion among said first and second resilient contact arms

is locateddownwardwithrespect tothepositionofthe starting



has in its upper wall a slit fromwhich the contact portion projects,
wherein said resilient contact armconprises first and 15 second resilient
contact arms extending in parallel to each other substahti&mtsy 4HS quely
fromnear one end toward above the other end in a horizontal direction of
sai d base and having said contact portion at their respective free ends
and the positions of starting points of the first and second resilient 20
contact arnms are shif ted inhorizontal andvertical directions. 2. The

el ectrical connector according to claim1, wherein the position of the
starting point of the first resilientl8contact arm positioned on said other
end side in a horizontal 25 direction anong said first and second resilient
contact arns is |located downward with respect to the position of the
starting 1lgoduReoRQ¥e skBonpoidyildferithecstaohdarmepiosidibnednomctaiar m
positioned on said one end side in a horizontal direction, and a vertical

| ength of onei énd eritdec i npohbronontakdiidetition, r asdld vartéeatdangdm is
| onger than a vertical length of said contact portion of 5 said second
resilient odnsatt eentagt heisneefrsatd Horffedresilacasr 8PRE2ED & ™im 1 or
2, wherein said housing has on an_upper portion of its side wall a second
slit commrjiScépnggrm:hﬁnt%éfegltiltcaflof%@tlil P haad bfpetank POrtier &d said
contact portion of sajd first resiljent contact armenters said second slit
when saPd fSiarigt SEEONY RS iddRPEcFORFATS i 3Tt exed downwar d.

3. The electrical connector according to claim 1 or 2, wherein

said housing has on an upper portion of its side wall a second
slit communicating with the slit formed in said upper wall,
10 and said contact portion of said first resilient contact arm
enters said second slit when said first resilient contact arm

is flexed downward.



ABSTRACT  An electrical connector with a plurality of contacts is

provi ded wherein it offers inproved contact reliability of a résilient
contact armwith a circuit board and allows for a |ongeté afin¢ etth of the
resilient contact armfor a length along a horizontal direction of the
housi ng. .The electrical connector 1 hasfia-9 pl ate-1i ke base 11, a resilient

contact arm 12 extending fromthe base and a plurality of contacts 10
each having a connection portion 15 extending fromthe base 11 and forned
only by stanping a sheet netal. The resilient contact arm 12 conpri ses
first and second resilient contact aPBRSTRAET 12B extending in parallel to
each other substantially obliquely from near one end toward above the
other end in a horizontal direction of the base 11 and havi ng contact

portions 13c, 1l4c¢ at _their respective free ends, The_gositions of the
starting points off%t ﬁéeﬁtlréf:aéngo’%%%‘%ﬂr sk BeRtuEahi b¥tohicpptarig 1808

are shifted i;?rcr)]‘:(r){éezg nv:[ﬂr?éréiﬂg ivte%téf%%}s (?Limrp%:(gvieo Sc’dnta'éitg%xraiigbility of
5 a resilient contact arm with a circuit board and allows for

- a longer'axnllengtfxof the regilient contact arm for a length
along a horizontal direction of the housing. The electrical
connector 1 has a plate~like base 11, a resilient contact arm

12 extending from the base 11, and a plurality of contacts

10 10 each having a connection portion 15 extending from the base
11 and formed only by stamping a sheet metal. The resilienf
contact arm 12 comprises first and second resilient contact
armleA;12Bextendinginparalleltoeachothersubstantially
obliquely from near one end toward above the other end in a

15 horizontaldirectionofthebaée11andhavingcontactportions
13c, 14c at their respective free ends. The positions of the

starting points of the first and second resilient contact arms

12A, 12B are shifted in horizontal and vertical directions.

Figure 3



