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 vvlth 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 forned only by stanping a sheet netal and has a
pl ate-1i ke 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 showm) dtielids offf étheerithveaartd.cm connection portion 114 extending from
the base 111 on the left side and soldered to a separate circuit board
(not “shown) from Shedwisandi inbonkdonhteUatres 20051 ele@trical connector

comprisingaplate-likebase, aresilient contact armextending

from the base and having a contact portion 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. .



Then, a contact press-fit portion 115 extends upward at an upper end of
the base 111 between a starting point of the resilient contact 112 and
a starting point of the connection portion 114. 5 A so,:L ‘B‘frtﬁa%aﬁ%/ of y
contact acconmodating passageways 121 in which the contacts 110 are
accomodated are provided in the housing 120 in parallel to each other at
a predetermined pitch in a transverse direction (a vertical direction'in
FIG 5 (A)). Each contact accommopdati ng passageway 121 is open 10 at the

| ower side while its upper wall exists_aj the upper side. Then, a
press-fit opening 122 into which the contact press-fit portion 115 is
press-fitted and a 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 al t er Bher} yprennias: imetﬂﬁe-ftplrfa@@\?érl§@ We%%t%ﬂdﬁfu?%%r%oﬁsia@g 120.
Then, when the contact Er ess-fit porii on 115 of each ., contact 1

IS
press-fittediWPRES BRE PF cklae hesepbht RPEEeEn G Sttr?équ&%iﬁfbuitzd)]ﬁorjfh?equence
from dowward so_thaf the contac 0 portion.113 passe hr ough the slit
150 thor b uFERLL)OBE coBERCEAE 118 R g L iy RO RER rheit b B
conplete an _el gctri ??% connector 101. When the connection portion 114 of
this conpl et BT &188t al connector 101 is soldered on said separate’

circuitbaard, theyelecty ¢l ,§9R0E6E QL rét%'aee&%s&a%ne%é@aé&w@te

circuit board. Then, vvhe‘ﬁitake ci ?cu! t %oarcF arranged on e connector is
made contact 1yht *ﬂntw}ﬁ&p%@&ongggkggmé%é heBbARAME thheask a5k d¥Ldld

connector 101 and the 16 June 2
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



two circuit boards are fixed each other by a fixing neans such as
screwing, the two circuit boards are electrically connegﬁgd tojﬁﬂ%? ot her.
However, this conventional electrical connector 101 5 i RiniE

followi ng problens. That is, when the circuit board arranged on the
connector is made contact with the contagt-portion 113 from above the

el ectrical connector 101, the contact portion 113 provided on the single
resilient contact arm 112 nakes contact with 10 the circuitboard, contact

liabilityof_ the resilient contact. 112 with the circuit board is |ow.
Thus, i1 the EFPGHHCUHOBPETSFanTEdx6H THEN OOMFect DR frir BE Nebea Shen

Scr e ng, tnehe RS LeBATTer by SRS ear Ty BheEle dst eI PR BoRHER RS

occurred. Al sp, §%gﬁeo£ﬁg contact press-fit portion 115 extends upward at
an upper end o?

€ base 111 of the contact 110 between the starting point

of the resilient Afdr AT d 2 Ak tont 814 RO Dt ctindbEosONGECt i ON

portion 114, an armlength.20 of the resilient contact arm 112 cannot be

taken suffy ci giiéivdes onBef P61 BokERgt Prabbagsa horizontal direction of the
housing 120. Thus, a resilient region of the resilient contact arm 112 is

smal | so that the Tesi isenthaoihactimyutlbdamrdyahsangddiehiided typndetapmed
even if a displacenent of the contact 25 portion 113 is snall. 16 June
2005 4 SUMVARY n@RiclldentvENWLON Theredntect thwer piameit3 ifmwanebore Shaade
‘N view of thg.lectrical 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.



above problens and its enbodi mrent may provide an electrical connector
conprising a plurality of contacts wherein it offers roved rellablllty
-of contact between a resilient contact arm with a C|rcn£§ PHeRF a2C% so,
anot her enbodi nent of the present inventjon may provide an electrlcal
connector conprising a plurality of contacts wherein it allows for an
increased armlength of a resilient contact armfor a length along a

horizontal direction of the According to an aspect, the

el ectrical connector of the gﬁ@@@ﬂ?ci JgﬁtF%Wﬂggﬁgrlses a plate-1like base,
a resilient contggt e%rg%ex£ﬁgd|n ent nghgt(%§%jg%%dga%bng 3 coptact
portion in contact SWtR-& crredit rd areT TS free end, Vurall y of

contacts ea Vi n t i e fro S nd
bRV I3 RONIES legbgg%ag&onr% éﬁa . ddéﬂgrld,e rQélogérl%clES?%S%f‘

connected to a separate circuit circult eac

contact bei nghfn@iciBE OdthpdkisB¥gSh aRIG idySheetoBickls, wRBL @ 1iengkatd ve
housi ng that acconmpdates the contacts and has in its upper wall a slit

from which isgirdve@nt&iGlabpDity @T REALLEE hetwWher ed NrsAlldefiesddntadt agRnt act
arm conprises first and second resilient contact arnms having said contact

portion at tviedhr ar especit weatdee ends and extending in parallel to each
ot her substantially obliquely fromnear one end toward above the other end
in a horizontal Aiscectarmthef sabddpwse, ahd tbearpriesgnposinveonsorof mani d
first and second resilient contact arns are shifted in horizontal and
vertical di rREEVil8As.aM 6edenierizeds camnestesr dtaprisinte aabpleraspect oL t he
resilient contact arm o )
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 contacts 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.



may conprise first and second resilient contact arnms having the contact
portion at their respective free ends and extending in ]garal l el to each

ot her substantially obliquely fromnear one end toward Holene P& her end
in a horizontal direction of said base $sa that the circuit board nakes
contact wth the contact portions of the first and second resilient
contact arns that are flexible independently from above the electrical
connector, offering inproved contact reliabil ih of .the resilient contact
armuwi th ihe cir CHFETBHA 00 APSoDOTR TIHGL  alics BB s COPERE: cBilt act
arms mey  exjend . parald el to gach ol her. substantdalLy, obLhgughy; {gom
near one en owar d abové the 6ther end in & horizontar —difrection of said

base, and pagid i @B5¢9fc t hR 34 Eieggi ﬁ&ieﬂt&s_ rggpggicﬁvéi rﬁteeangpascom

resilient contact arns are shi orizon and vertical directions,

al l owi ng foreakrdRegeasethardimel eret Ragh bhRetWAuESSIdHiQNL yCRBLaghe By M8 foOr
a length along a horizontal direction of the housing. Furthernore, if a

horizontal |engt heat bhe BRwWStHErdS abbiv¥ednvhbliget herdpasi ta onRgiebntde
starting points of the first and second resilient contact arnms may be
shifted onl Wimrecaiohost zoritdabask rectihan, thbhewi ecuditsbaace dxddeseennt et t WO
resilient contact arns is shortened so that a sufficient clearance cannot
be taken betwigén thige dondarespbieimnscont ache af isstduarichgesadpinegiloénta sheet
metal. Thus, by shifting the positions of the 16 June 2005 - 6 starting
poi nts of tRENtREEt agnd $eebndreedSiprdnke comanendgpbdy AHIM 0APYVE nthe

hori zontal direction but also in a vertical direction, a clearance may be
t aken Iarge‘Hé?ﬁééﬁa¥fﬁ?qﬂﬁ6t°r' 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



resilient contact arns during stanping of a sheet netal. Also, the

el ectrical connector of the above aspect may have the position of the
starting point of said first resilient contact arm posi ofiEe or? S d
other end side in a horizontal directiqp _anmong said first and second
resilient contact arns is |ocated downward with respect to the position
of the 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 por t78h CORY (RS 8f thefinsénendofiedl AR opatathatr ™y

verti cal Ie%%g1é§ltr¥% cogtag%mﬂgﬁ}i n %R.ghe sgca d rg§iliegtr ﬁpggct
arm This electrlcgl onhelPbt “Bhstr 5 1574t P h8 EoRt 58t Ibo?tiSn of the

first and S%ﬁ%@ﬁi&?} | Le%tl.eﬁzQ_Qﬁ@{t m%{, ”%e”%%en%ﬁr%‘ét MR HNE Gl TGH

board wi t hout making a horizonta mensi on of housi ng excessi ve.

Furt her mor e.:c3e698 8k Nk Act hewb ol 1 8IDOURAL, of he sifleechiitgal Connector

sai d housing has on an upper portion of its Side wall a second slit
comuni cating w thisbhe tgbi b1kt pBeh1 | fosicdovpPpRer thRl laboadBd agpst CARNY act

portion of the first resilient contact armenters said second slit when
said first hzesiltlent peeatact agmm ithefl | exeetidawnpaidt y.oAceaidi ngitsax a
further enbodinent, when the first resilient contact arm having the
vertically Ilresdglieomt acintagor tiranpbsifieeed ctowaver dthéheexdnsaibt iporat i on
may enter the 16 June 2005 7 second slit, avoiding any collision of the
cont act por thogazehtal hdif¢gtsion exidngentaichnfictt apndt wisehondie repileiemtl | of
the housing, allowing a horizontal dinension of the housing to be

contact arms 1is located downward with respect to the position

of the 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 connector 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



utilized fully effectively. Also, when the first resilient contact armis
fl exed downward, the contact portion may be guided by the second slit,
avoi ding any damage to the first resilient contact armMdueluns tH05

di sengagenent of the contact portion fromthe second slit. BRIEF

DESCRI PTION OF THE DRAWNGS FIG 1 is a plan view of an enbodi nent of an
el ectrical connector according to the present invention; FI G. 2is a
front view of the electrical connector. as, shown jn FIG 1; FIG 3 is a

cross- sect i OITAC i %W?’akaevr?]*gilBHgaW nePldisiopof) ghe 1c°rif°'|a6t EOrEieP 19%ont
f c t d t d by th
ol ect i cal CBnetiea? de el FRRERS aMfuth B o) ST S a
t | d (B
b ng o _or G t.a%%l‘i sok e SR E fbns gl JlH Bollaly ptand (B
DESCRI PTI mL@IIIZEiPBEEEfRE@ngl '\”}fﬁs]o6 Jnen 2000 £i08 EODOOidmNts of

the present invention nowbe described’ with reference to the draw ngs.

FIG 1 is addnmBetViaaw ofs sib.eebodiviRatdof thecBhestt | gadtiGRNNREL Ae
according to the present invention. FIG 2 is a front view of the

el ectrical Suddeaedyorchas sfhowd shif] GvdidibbGand iddmager 68Ssth€CEi pal
view taken along line 3-3 in FIG' 1. FIG 4 is a front view of a circuit
board and a epaiatte wintevtt abwadyk itnt etheonieeheadgenmntt v ehectpntatt

connector as shown in FIG 1.
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



In FIGS. 1 to 4, an electrical connector 1 conprises a .10 plurality of
contacts 10 and an insul ative housing 20 that accombdates these contacts
10 in a staggered arrangenment. Among them each of the cbhtdere 4909s
formed only by stanping a sheet netal and conprises a plate-like
rectangul ar base 11, a resilient contactgarm 12 extendi ng from an upper 15
edge of the base 11, and a connection portion 15 extending [ from one edge
in a hori-zontal direction of the base 11 (the left edge in FIG 3). Then, -

the b 11 i t | | havi hor | tal | t .
estanti a1y caudiket et OF P nie dait Davonbi an vildgiaid: desaeihgd
2 | |itvyof t. i i .1 t b d
el of hERPEESLLA O SRS R BEP) SHTT, 5™ 8 BaghepgeR o0
hori tal di i . .SQ,- t i i 12
homor e ¢ 48 il fhond 16 AR chborditn G Eor SLSIIRACkOSERL L2 |

paral | el 10 SACheRE NafvHIRHAN ikl v oft LOVELYLT &0 NFAEHANE €8¢ § BXR! O

above the other end in a horizontal direction o e base 11, 16 June 2005
9 and thg pasdin&dsoPfad ehSharild Aot srek .t Beiki AStra89-586008nal
resilient contact arns 12A, 12B are shifted in horizontal and vertical
directions andidheadkdrbtaliony Ligat3€pmim@icr m.12A1Gi s4 posid feoed oNeihe
other end side in a horizontal direction 5 (the right side in FIG 3) and
t he second r esf hicintcwidnbaetd aardha B2Padrstgosi reobe baardirt endosideted a
horizontal direction the left side in FIG 3). The configuration of each
of the first hdhecokrtiebfal emnnector 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
.horizontallengghsubstantiallyequaltothehorizontallength
.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, .



contact arns 12A; 12B is specifically described. The first 10 resilient

contact arm 12A has a first extension portion 13a at the up er ed e near
one end of the base 11 in a horizontal direction and upWar R ng from
the position of the starting point |ocated dowward with respect to the
position of the starting point of the segond resilient contact arm 12B, 15
a second extension portion 13b extendi ng substantially obliquely fromthe
tip of the first extension portion 13a toward above the other end and
fornmed taper, and a contact portion 13c extending upmerd fron1the t| of

t he second e%ﬁﬁ%%h%ﬁ°5ﬂ§ﬁpp§ﬁﬂigbeéﬁ@ﬁﬁ%ﬂﬁ%P#@H%Pfﬂﬂéh et sachyre

extensi on portiaon 20 13b. Al sec d r esi t .contact, ar 2 a
first extensi%it 4 gRNEAY zﬂmﬁgz Jﬁég e@ri'vé1 Hdldpnﬂ:ﬁi" a‘?)%se 11
in a horizontal .directj.on and upward ext ndln I on he
starting poi ntco§idh SﬁéaciﬁOPﬁeaB eFRA L %' &eﬁdrp? aFWe%%

W th respect {opbhecRORLL GNAR Glnlhes) il gy RO}, hggﬂgg {uelgé tion

resilient con secon ensi on por

substanti gl | y(¢1bldi gye! %121&0{?1 herd i pyolyy Hh%hta' 58t oﬁ&tfé@iﬂﬂeﬂerééx%hééa

toward 16 June 2005 i "above the ot and ormed taper, and a

contact portiem 1386 9% £1EH SedBYEGSe B 188 ihl Phet i EBA tSACo e X IGNSI ON
portion 14b and formed w der than the second extension portion- 14b. Then,

t hese the fir{gtheedlegnsisiepant Fas B3a, 14a, the 5 second extension
portions 13b, 14b and contact portion 13c, 14c extend in parallel to each
other with their tThaienflignestisparfdaah od firefiotslr andeddomderesl lient
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 reepect- to the position
of the starting point of the second resilient contact ai;m 128,
15 a second extension portion 13b extending substantially
obliquely fromthe tipof the first extensionportion13a 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 respect 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



Al so, a vertical length of the contact portion 13c of the first resilient
contact arm12A is longer than a vertical 10 length of the contact portion
14c of the second resilient contact arm 12B andpositionsl®fJehe £998 of the
contact portions 13c, 14c in a free state are the sanme in a vertical
direction. Upper ends of these contact portions 13c, 14c nake contact

with the bottomface of a circuit board A nounted fromupward 15 with
respect to the electrical connector 1, as shown FIG 4. Then, a connection ~
portion 15 extending fromone edge in a Horizontal direction of the base
11 is solderedon a separate circuit board B fromthe circuit board A, as
showmn FIG 4. On the other hand, a plurality of contact accommbdating 20
passageways ZJabdkréMﬂh@oﬂ:h@rCeﬂaa@ﬁcs fHinRidet ap6 pmM@aiate tontactppoytded in
the housing 20 in parallel to each other at a predetermned pitch in the
transverse di regdicdditef il rd dircectthen tiip BIEGEthe) secEatd esbénsion
accommodat i ng passageway 21 is open at the |lower side as shown in FIG 3
whi | e the uppesoPtici ddbiand Fosmddbsidetrsthgapthe wedorghext s bpppoirtéoni des
in a horizontal direction are closed by its side wall. Then, a first slit
22 from whi ch t4ie. cditeact theseidrs fi3st a#tensiors powtd orgob3a. Lt the
first and second resilient contact arns 12A, 12B project is provided in

the upper Wal | setontheexdtsnginn Portirest skt 14§>| Pfldzgovgaﬁmﬁ I 43§,
staggered arrangenment. in the tr nsver se he_housin
shown in FIG gcae%daegﬁi 1phRa kD %?%d:ozﬁaﬁg l&g’pggeb&(ﬁ%?%fllfl?§ si de

[ 1 dslit 23 hthftlt22f d th
\Sﬁperavvai_?r?nThgpIESﬁ%a%‘(E:O%’E?%%qg@l%ét:ﬁéte%vra'g{S sli ornmed in the

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¢, l4cin 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



resilient contact arm 12A enters the second slit 23 when the first
resilient contact arm 12A is fl exed downward. 10 To assenble the el ectrical
connector 1, the base 11 of each contact 10 is press-fitéedunpit20¢he
contact acconmodati ng passageways 21 of the housing 20 in sequence from
downward so that the contact portions_13g, .14c project fromthe first

slit 22. Thus, the-plurality of contacts 10 are secured to 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 eted el gctri cal
connector 1 ihe doitder eadoicenrd et o crRkrCthaad ‘BAt AeBdrEei #FEal

tor 1 i ted t ar at L it. b dB 1n20.his.state,
Che ciroui i DRAMFIYIdodokit B BRBE A PR FE. CORIRELS b0 ondheat F3he or
the first d d il . t.act 2A, 12B f.
el cot 11 cal ooMMEECan o tov hieh RO vl d BpbaRren e RO A aEae e
el ectri cal coffector - A AT n
Serevi ng. 25 TRECaRon PEoF e hAFaL R P A S apm I IS T et ed each

other. 16slune 2085 55, the MBEB1AGS CHEGULL DPREBCh HorEREE AOTEACS MLt h

the contact portions 13c, 14c of "the first and Second resilient contact

arms 12A, 12B/d70m alidhd hel & ed doadhunGeRaeiOwitht @hpushrstheletrepit
board A downward, the first and second resilient 5 contact arns 12A, 12B

are flexed dofoweed ihcthotppersuiist.anthaldonteoiuporhéopdsid o Brcheofirshei r

starting points, and the contact portion 13c of the first resilient

contact ar nerek2idl ioam ereenttre ts eronti2d |dntt 23 fibrenedcondt el tu@Fevhpor then
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,



of the side wall of the housing 20. This avoids any collision 10 of the
contact portion 13c of the first resilient contact arm 12A with the side
‘wal I of the housing 20, allowing a horizontal dinensiontdfdeme ARSI ng 20
to be utilized fully effectively. Al so, when the first resilient contact
arm12A is flexed downward, the contact Qortlon 13c is guided by the
second slit 15 23, avoiding any damage to the first resilient contact arm
12A due to the disengagenent. of the contact portion 13c from .the second
slit 23. In making contact of the circuit board A with the contact
portions 13c, 14c ¥When hhefqimguidnbogeddndsmade centacsifiich theocentac 24,
12B, the circuit boardAmakes contactwith the contact portions, 13c, 14c of

the first and¥ddmP leiG | ildft of oHrackirst And sgcongdpresal 1grt ¢95a®t e
LBﬁfSﬁ?dEQHém”°97f%b°¥&eah%‘rpe§$ﬁ$%%{t R LR < SoRPER e ek D boar d
Possi bi 11 Ly atens eshikcpopyrhaoPub et hEoR st r%%s%%?ngmsﬂlen”ty |
suppresseg e eﬂgcgt}ie%E rféit %r.&éﬂé)@é@e@o ;chg (;@EQTSeI t he

connect or war ped when the two circult bo xed to each
other by a f'%ﬂ&éf?@i@lﬂ'%oﬁ% SRESYS 8Pt 1ol H&IE t%ﬁrngﬁﬂist% gp&iged ) on of

the contact portions 13c,” 14c formed on the first and second resilient
contact arns ahdAthe b%&tfardtrrpbhrtlb@p 13acefoththei hotstagi PleriBycdietact

I ncreased to further suppress any possibility of no contact by the
resilient cemmcl2Arentiers Ahecseddied flrist 2amMbrseebod tlesuppentpaonitact
arm 124 of the side wall of the housing 20. This avoids 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



12B, extend in parallel to each other substantially obliquely 10 from near
one end toward above the other end in a horizontal direction of thebase 11,
and the positions of the starting points of the first arfd BarodPGesilient
contact arns 12A, .12B are shifted in horizontal and vertical directions.
Thus, an armlength of the resilient coptact arms 12A, 12B for a 15 length
al ong a horizontal direction of the housing 20 can be taken |onger as
conpared to a conventional contact in which a press-fit portionis.
provided in the mddle of a base. Furthernore, if a horizontal |ength of

t he housi ng dthe joonbiegderniayebenwappstt wbas bhet Heo sebrenhly BRAFS Rof t he
20 first and second resilient contact arns, 12A, 12B are shifted onlJy in a
hori zontal dift @&ei bheed Aeneachi Stk Libet hethny MeanHSUCEs2Fi ¥t act

arns 12A, 12B.is shortened so _that .a suffi%ignt cl e nce cannot t aken

between the tvt5Tredd PERENt B8R BEPIGFILORRE 1By %‘EHE%‘E; HUPTAY ot °H sheet
tal. Thus, hi, fti t | Li th tarti ' h

frrat and saBnbories erfe comeloand ot SR ThBE At St 00

direction b“tﬁz"’ﬁ %o ntﬁe\éﬁéé Ihfe e Uf q‘ﬁltél QA nkf 28URSy 2005 ndfeaSb g ance

can be taken17arge betwe wo resilient contact “arns 12A, 12B during

stanmpi ng of & Sheklr é@ﬁesﬂﬁ%g&éﬁﬂqgiﬂﬂ OPnBfcdta A By thad- 91 e the

first resilient contact arm 12A anong thé first and second resilient 5
contact arns cbihact2Brins 1l2Qcat ed downward with respect to the position of
the starting point of the second resilient contact arm 12B, and a verti cal
| engt h of the conhasb, pdid ifirdidamf sedhad restilientl centacbnieoms BiAn 12A
is longer than a verti cal
" "12B extend 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



| ength of the contact portion 14c of the second resilient 10 :contact arm
12B so that the tip positions of the contact portions 13c, 14c in a free
state are the same in a vertical direction. This ensurekbthate t#0Zont act
portions 13c, 14c of the first and second resilient contact arns 12A, 12B
make contact with the circuit board A_W,thout meking a horizontal

di mensi on of 15 the housing 20 excessivé.” Al so, since the contacts 10 are
formed only by stanmping a sheet netal, an attachnment pitch in the
transverse direction of the contact 10 (a vertical direction in FIG 1)
can be nade @kgaArangpcghihetekendmyus behveen theetye dnsitl ienkepenbachas
been described, the present invention js not limted to it and various
changes can B Madelrs Wt cdyaing Fampiample,a tFheehdigtdbn of the
starting point of

he first resilient contac rm 12A, apon he fjrst and
second resi lient Edftacths RESISAOTBTI She: §AGLAREDAbAR! DEVERS FUETBCt 1o
the position of the . startin oi of the secand . resilient contact arm
126. 716 June s tentrsBhkalh i MEadmaniuie it Haresi stmneir S Bttt or
accordinds t Q. &laldp LAk 1he AOESPRN QAN hi8fmu LERl Lh GUs kRl B6LLAL M
conprises first and second resilient contact arns having contact. portion

at their reSpeatistonl HeeIRNIBa2EIng YRME 8 thd Hepfialledls 1i0reasholder

substantially obliquely fromnear “one end toward above the other end in a
hori zontal dig@ctips) afd 4 RRETRAISUehfeh bherked rittadiopoatiBkes3€ ut act

with the contact portions of the first and second resilient contact arns
that are fl exiHd €itsdependeindity cobh@gcabame 127 iel beidécahan 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.secoﬁd resilieﬁt contact arms 12A, iZBlmake contact with
the circuit board A without making a horizontal dimension of

15 the housing 20 excessive.

Also, since the contacts 10 are formed only by stémping
asheetmetal,anattachmentpitchj11thétransversédirection
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 connector, offering inproved contact reliability of the resilient
contact armwth the circuit board as conpared to contact with a
conventional single arm. Also, the first and second resifié&mecodfact arns
extend in parallel to each other substantially obliquely fromnear one end
toward above the 15 other end in a horizgntal direction of said base, and
the positions of the starting points 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

di rection of ‘the wdesgribed2bove,tiakehe kdegeriaal cwmesctht sc@ording
conventional contact in which the press-fit-portion is provided in the

m ddl e of thetbasimim Al ¢b,the presegltettvenhionprmertsord impdocdnhgetoaxthai m
2 of the present invention, the position of the starting point of the
first resiliepempohsast £irst appdgsetend | ¥esibientcconrc 3RS | Mg
contact arms is |ocated dowmnward with respect to the position of the
starting poi nEoRfa¢heatddnn atebhriintespent e B9 eads andep¥terditengt h

of the contact portion of 16-June 2005 - 16  t fi% t. resilient contact

s | ongor 1t I SR (o SRoRERERRE BOTIR L PRGN EFORHSEEcond
?;g}:?eh? gg;tact m._in fhg iﬁvqpti p.acgondin #o Elai iuiensuriqgcgﬂat
the contact GO GShSCEPEANEDRTE it ealisZcchd 1od PPERroRERE T et ke 5
contact with, ' It i hou ' ' | g ol ' of
the hous\iMng eéfggshscﬁ %Cé&ngﬁ??%Erit \%lhneh?%cgﬁg:_ r.%%?%ﬁoﬁg%?‘lgﬁcgéﬁ{?@:%et o]
claim 3 of thshid&sPYrt RN ©Obhd *f‘i_r%%uéhagsééénéln,rfélil@&% Rtaen of

its side wall a second slit communicating with the s

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



#

{ 10 forned in said upper wall, and the contact portion of the first
resilient contact armenters the second slit when the first resilient
contact armis flexed downward, avoiding any collision bf dheecdnfact
porti-on of the first resilient contact armvth the side wall of the
housing in the invention according 15 to claim2, allow ng a horizontal

di nensi on of the housing to be utilized fully effectively. A so, when the
first resilient contact armis flexed dowward, the contact portion is
gui ded by the second slit, avoiding any damage to the first resilient
contact armdue to the disengagenent of ihe-contact 20 portion fromthe
second slit. 16 June 2005 17 Wsat is clained is: 1. An electrical
connector conprising: a plate-like base; a resilient contact arm extending

fromthe bas %@@élbgﬂk@gllﬁeﬁtwﬁ%t 61 1590 nlge rOHUIBE YeWich Bad 1@y t
board at its free end; a plurality of contacts each having a connection

portion ext enliflg fcrdzmatdtepb&teo@ndfcenaegé@dnam@s5Bp@ﬁﬁt@muarcmnatr_m board
fromsaid circuit board, each contact being formed only 10 by stanping a
sheet netal ; amdhadnvesithahiaedaiisigigp thaimadeammdaieshaheheaurameict and
has in its upper wall a slit fromwhich the contact portion projects,
wher ei n sai d pestlomhiofcoheatirsir mndoaprosdsrdd ikienihdontBcsegoms mads | i ent
contact arnms extending in parallel to each other substantially oblquely
fr om near Sonecenteehwhkidr ddw/e€ircuit board without making a horlzonta
dimension of the housing excessive.
. 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 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 downward, avoiding any
collisionof the contact portionof the first resilient contact
armwith tfle sidewall of the housing in the invention according
15 to claim 2, allowing a horizontal dimension of the housing
to be utilized fully ef‘fectively. Also, when the first
resilient contact 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.



the other end in a horizontal direction of said base and having said
contact portion at their respective free ends and the positions of

starting points of the first and second resilient 20 cont@ciug na0@3e shif
ted inhorizontal andvertical directions. 2. The electrical connector

according to claim1, wherein the positign of the starting point of the
first resilient contact arm positioned 8&

hori zontal ‘25 direction anong said first and second resilient contact arnms -
is located downward with respect to the position of the starting 16 June
2005 18 poiWlaiofid hdssiseahdigesilient contact arm positioned on said

Said other end side in a

one

end side in a horizontal direction, and a vertical length of said contact
portion of sdid fAnseleesitiicedt commeatoracompird siogger than a verti cal

| ength of said contact portion of

_ ] 5 said second resilient contact arm 3.
The el ectrical coBfnbdebe-ddker #28§7to claim 1 or 2, wherein said housing

has on an upper portion of its side wall a second slit conmmunicating with

the slit forned i #Xefid iffferonbprt ariesippdingfeonithabaip andhagting; d

first resg

lient contact armenters said second slit . when said firs
s || ent P cor SERCAP BTl FOt A aB b AT T CRBTEREH it Bapie] abrt e diree
connect or mﬁ%@l plurality of contacts is provided wherein it offers
i nproved contact’ reliability of a resilient contact armwith a circuit

2 Tengih ol ong a R TIoR A Chi e G SP P R B R P ER g

10

15

20

25

extending from the base and connected to a separate circuit
board from said circuit board, each contact being formed only
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

projects,

wherein said resilient contact arm (':omprises first and
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

contactarms areshiftedinhorizontal andverticaldirections.

2. The electrical connector according to claim 1, wherein

the position of the starting point of the first resilient

contact arm positioned on said other end side in a horizontal

direction among said first and second resilient contact arms

is locateddownwardwithrespect tothepositionofthe starting



connector 1 has a plate-like base 11, a resilient contact arm 12 extending
fromthe base 11, and a plurality of contacts 10 each having a connection
portian 15 extending fromthe base 11 and forned only byt siampi4Pa sheet
met.al.' The resilient contact arm 12 conprises first and second resilient
contact arms 12A, 12B extending in parallel to each other substantially
obliquely fromnear one end toward above the other end in a horizontal
direction of the base 11 and having contact portions 13c, 14c at their
respective free ends. The positions of the starting points of the first

and second resilient contact arms I2A8 12B are shifted in horizontal and
vertical directions. Figure 3 '

point of the Second resilient contact arm positioned on said
one end side in a horizontal direction, and a vertical length
of said contact portion of said first resiliént contact arm
is longer than a vertical length of said contact portion of

5 said second resilient contact arm.

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.





