1 ELECTRI CAL CONNECTOR FOR CONNECTI NG A MATI NG CONTACT AND A CONNECTI ON
OBJECT This application clains priority to prior Japanese patent
application JP 2003-166445, the disclosure of which is incorporated herein
by reference. Background of the Invention: This invention relates to an

el ectrical connector for connecting a mating contact and a connection
object and, in particular, to an electrical connector for use in power
connection in an el ectronic apparatus suth as a nobil e tel ephone. For
exanpl e, Japanese Uility Mddel Application Publication.(JP-U No. H5-1185
di scl oses an el ectrical connector conprising a front housing part and a
rear housing part integrally fixed to each other by screws. To the front
housi ng part, a front contact is attached. The front contact has a
connecting portion forEEBCIRICAL CODINEGTHORAINGRaGONMECITINGoNt acti ng
portion fornmed at its rear end. The elastic contactin ortion has a free
end provided with aAJdATING %@NT#\CWBNMQQHNE%UQME)EEM a rear
contact is attached. The rear contact has a termnal portion and a
contacting portion. The rear housing part is fixed to a substrate by
passing the termnal portion of the rear contact through a through hole
formed in the substrate and soldering the termnal portion to a back

Cont acti ng porti iRt Cofifiy bl %phiof yahdfesd RtrERBRRECAGR: oot
with each oyl 1@6’4{5‘3&9%&&8%@9& %g{-u Qrét@ Hefréin By é‘r&h c8l €

electrlcally connec wever rlca conne scl osed in

t he above-nenti or%ﬁ@ﬂgmﬁ_aﬂmﬁb@advant ageous in the foI | owi ng
respects. In case whére the

This invention relates to an electrical connector for connecting a mating
contact and a connection object and, in particular, to an electrical connector for
use in power connection in an electronic apparatus such as a mobile telephone.

For example, Japanese Utility Model Application Publication (JP-U) No.
H5-1185 discloses an electrical connector comprising a front housing part and a
rear housing part integrally fixed to each other by screws.

To the front housing part, a front contact is attached. The front contact
has a connecting portion formed at its front end and an elastic contacting portion
formed at its rear end. The elastic contacting portion has a free end provided
with a contact point.

To the rear housing part, a rear contact is attached. The rear contact
has a terminal portion and a contacting portion. The rear housing part is fixed
to a substrate by passing the terminal portion of the rear contact through a
through hole formed in the substrate and soldering the terminal portion to a back
surface of the substrate.

The contact point of the front contact and the contacting portion of the
rear contact are brought into elastic contact with each other so that the front

contact and the rear contact are electrically connected.



front contact attached to the front housing part has a defect such as
corrosion or contam nation, the front contact nust be exchanged. In an
exchangi ng operation of the front contact, the front housing part is
removed fromthe rear housing part. Then, the front contact is renoved
fromthe front housing part and replaceg by a new front contact. Finally,
the front housing is fixed to the rear housing by the screws to assenbl e
t he connector again. Thus, the exchanging operation is conplicated and

troubl esone.. | n thgvexhiobiBetrRBEEG REtToOdistiBSed iPtHe s8N RientioRed
connector nust be assenbled again fully taking into account a positional

accuracy ofpubligg@tidri Rndisieirfagésucprthedoligwingtrespedtbe fri cade wheteatte and the
contacting portion of the rear contact are contacted with each other after

assenbl i ng frofheentact attached tdthesfoomt haursing pae hasrsdefectsuch as Lenolskont dre
connector. Summary of the Invention: It is therefore an object of this
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and of i nproperatipraolibedsontiqonjactpthgfrentivasiigpart sparaeyeshfrombergahg to
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be brought into elastic contact with the other; the first contact part

bei ng hel d by t hénitis ekekangihg operativthegfehd drint yontaetithe lwoanedtor must be
assembled again fully taking into account a positional accuracy of a portion
where the contact point of the front contact and the contacting portion of the rear
contact are contacted with each other after assembling. Thus, it is troublesome
and time consuming to assemble the connector.

Summary of the Invention:

It is therefore an object of this invention to provide an electrical
connector which is capable of easily exchanging a contact having a defect such
as corrosion or contamination and of improving a workability in an exchanging
operation.

According to this invention, there is provided an electrical connector
comprising a contact which has a main contacting portion to be connected to a
conductive mating contact and a terminal portion to be connected to a
connection object, and an insulator holding the contact, wherein the contact is
divided into a first contact part having the main contacting portion and a second
contact part having the terminal portion, at least one of the first and the second
contact parts having a spring portion to be brought into elastic contact with the
other; the first contact part being held by the insulator to be independently

removable.



Brief Description of the Drawing; Fig. 1 is a vertical sectional view of an
el ectrical connector according to a first enbodinment of this invention;
Fig. 2 is a vertical sectional view of the electrical connector in Fig. 1
in the mddle of an operation of fixing a first contact part to an

i nsul ator after the electrical connectog is nounted to a substrate; Fig. 3
s a vertical sectional view of an electrical connector according to a
second enbodi ment of this invention; and Fig. 4 is a vertical sectional
view of the el eCBiiet@ DI the m ddl e of an operation
of fixing a first cont act part to an |nsul ator after the electrical
connector is noufigd isa@ wer&ublsien&baal@ewmﬁameleatnoal ¢dmmeRtafancoeding to a
Enbodi ment: Now, description will be nade of enbodinments of this invention
with ref efleai@enlnmﬁtmmt@fMNglenReﬂerrl ng to Fig. 1, an electrical
connector 1 according to a first enbodi nent of this inventian conprises a
conductive cont a&ig- ZQg isra vertikaksectionabviewefithgalegdral congggtal I8 EdnbiMcont act
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connector 1 is no a SU as a printe

as a conneghbboid eRiidimeht 8f this TReKHfore fte in the middle of an operation
of fixing the first contact part 3 to the insulator 7. Each of the first

and the second cey.arls #eefticaPsédtidnal view of tiredldgtricalrcesweptordnifig Jin
conductive plate to obtain a long strip-like conductive plate and
the middle of an operation of fixing a first contact part to an insulator after the

electrical connector is mounted to a substrate.

Description of th fer

Now, description will be made of embodiments of this invention with
reference to the drawing.

Referring to Fig. 1, an electrical connector 1 according to a first
embodiment of this invention comprises a conductive contact 2 which has a first
contact part 3 and a second contact part §, and an insulator 7 holding the contact
2.

Thus, the contact 2 is divided into the first contact part 3 and the second
contact part 5 separate from each other and individually held by the insulator 7.

The first contact part 3 is held by the insulator 7 so as to be
independently removable from the insulator 7.

Referring to Fig. 2, the electrical connector 1 is mounted to a substrate
11, such as a printed wiring board, as a connection object. Fig. 2 shows a state
in the middle of an operation of fixing the first contact part 3 to the insulator 7.

Each of the first and the second contact parts 3 and 5 is formed by
press-punching a conductive plate to obtain a long strip-like conductive plate and

then bending the strip-like conductive plate.



t hen bending the strip-like conductive plate. 4 The first contact part 3
has a first holding portion 31 held by the insulator 7, a first contacting
portion (main contacting portion) 33 extending fromone end of the first
hol di ng portion 31, an operating portion 35 extending froman extending
end of the first contacting portion 33, gand a spring portion 37 bent from
the other end of the first holding portion 31 and extending to face the
first contacting portion 33. The first contacting portion 33 has one

surface 33a as aT¢RMEEEoRHE! BHE3 Hae Pfirst Pidldiedg portiunt 31 helidndthet invelatart i ng-
contact (not shown). The first holding portion 31 and the spring portion

37 are conregtipst ¢entaetiiy potien (adaim cpntadtiog panton) i extgadingfroy aneserged
curve in a side view The spring portion 37 extends to a position

cor r espondiofithe firshholding poditined & groopératingfpartien Bbrextendingire@dt 8BRg porti on
33 in a longitudinal direction and faces the other surface 33b , of the
first cont sxtendingendiofithafirshppaiactieg pertion3dmnda spHaRe Pagien 34 kertfiomgy
portion 37 has an elastic force in a di r%%ti(?g way., frorpth o*.h r surface
53b of 1 hdhe Pl ershelibeifing PO RPrien SN erPRENGIPIRGR TS IRLS one
surface 37a near. its.eng The one surface 37a faces the first contacting
portion 33 CRARGHEI PRIUBR &3 t 0 be brought into contact with the second

contact part 5 o ﬁd’dlrlﬁbtl:@i%&%fgepﬂgﬁiﬁ% BSQ on& Kurfiee & 89aR0n ééd?i%#ﬁ‘gcés

bent fromthe ex contacting portron

direction LLRrcardiBe vitrPs BoRdativermalingRntadt thot RN ThE MERdIGNG33.

In this enbo e operating portion 35 1s bent to be substantially

per pendi culmytidrP31 Rdf thesdpring i B dterdonpecid toBuehssthendt & pottiast part 5
has a second hol ding portion 51 held by the insulator 7, a second

cont act i ng hpwirg @ getkatly Ushapad cung inoa sidenyie®3 Fhespdinggortiond one end of
t he second hol ding portion 51, and a term nal portion 55
extends to a position corresponding to an intermediate portion of the first
contacting portion 33 in a longitudinal direction and faces the other surface 33b
of the first contacting portion 33 opposite to the one surface 33a. The spring
portion 37 has an elastic force in a direction away from the other surface 33b of
the first contacting portion 33. The spring portion 37 has one surface 37a near
its end. The one surface 37a faces the first contacting portion 33 and is
adapted to be brought into contact with the second contact part 5 as will later be
described.
| The operating portion 35 is bent from the extending end of the first
contacting portion 33 in a direction intersecting a pléte plane of the first
contacting portion 33. In this embodiment, the operating portion 35 is bent to
be substantially perpendicular to the first contacting portion 33.
The second contact part 5 has a second holding portion 51 held by the
insulator 7, a second contacting portion (local contacting portion) 53 extending
from one end of the second holding portion 51, and a terminal portion 55

extending from the other end of the second holding portion 51 to the outside of

the insulator 7.



extending fromthe other end of the second hol ding portion 51 to the
outside of the insulator 7. 5 The second contacting portion 53 faces the
spring portion 37 and is adapted to be brought into contact with the spring
portion 37. The terminal portion 55 is bent fromthe other end of the
second hol ding portion 51 to be general%y perpendicular to the second

hol ding portion 51 in a side view, and extends in a direction
substantially parallel to the second contacting portion 53 and opposite to
t he second cont adthengedquewit camadhg govtisn G3faces thedptng padion paandis has a
general ly crank-1ike shape in a side view The insulator 7 has a_first
surface 71 ammpted tonke bsandghtdrtofcondarctivithathe springpedon 37 ndhatesmindle 11, a
second surface 73 _as an upper surface opposite to the first rface 71,
and first trerdemh5isbeat remdheiathenend pbine secongzholding 'Oeéﬁrﬁemecati ng

wi th one anot her and defjnin n openi et ween. t first, and the second
surfaces 70easgllyPerpendicyiar ﬁ%&le8$F@'&‘?ﬂ€ﬁ,'"%8%@ﬁ°ﬂir}§1aﬁnl@?'dlan‘ﬂe‘?‘i 7%‘16 t hr ough
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i i
receiving 'portions 79, the first contact part 3, the second

contacting porti qhebigsuRitort NAas ecitBtls@tidea?1 apar lower sarfdce facddtonanthl
portion 55 of the second contact part 5 except a term nal end 55a thereof

are recei vedourted tb ¢haisubbtrated! 15 Geserfondtswrfacer 18 asbnppper sorfase oppesits out
of the first surface 71 of the insulator 7. Between the first_and the
second sur ftadks fist sarfacg 3 ToandHisst theaugh iirdreceiving portiens /8¢ €7 valdy "Bor ti on

75 has a long dinension _in the inserting _and the renmpving difections, A and
B, i.e., ironyBupisating yithypneaneiher apdedefining an QpeBighgfween the first and

the second surfaces 71 and 73 in a vertical direction.

Specifically, the first through the third receiving portions 75, 77, and 79
form the opening as a bore extending between the first and the second surfaces
71 and 73 in an inserting direction A and a removing direction B opposite to the
inserting direction A. The inserting direction A and the removing direction B are
depicted by arrows in Fig. 2. In the first, the second, and the third receiving
portions 75, 77, and 79, the first contact part 3, the second contacting portion 53
of the second contact part 5, and the terminal portion 55 of the second contact
part 5 except a terminal end 55a thereof are received. The terminal end 55a of
the terminal portion 55 extends out of the first surface 71 of the insulator 7.

Between the first and the second surfaces 71 and 73 of the insulator 7,
the first receiving portion 75 has a long dimension in the inserting and the
removing directions A and B, i.e., in the vertical direction in Fig. 2. The second
receiving portion 77 is located above the first receiving portion 75 and
communicates with the first receiving portion 75. The second receiving portion
77 is adapted to receive the operating portion 35. The third receiving portion 79

is located below the first receiving portion 75 and communicates with the first



receiving portion 77 is | ocated above the first receiving portion 75 and
comuni cates with the first receiving portion 75. The second recei Vi ng
portion 77 is adapted to receive the operating portion 35. The third
receiving portion 79 is |ocated below the first receiving portion 75 and
comuni cates with the first 6 receivinggportion 75. The insulator 7 is
provided with a wi ndow portion 85 opened in a vertical outer wall 83 and
faced to the one surface 33a of the first contacting portion 33. The

Wi ndow por treg&ivitle seriBHITscates with the first receiving portion 75. The
contacting portion 33 is located to close the wi ndow portion 85. In the
first receiving plvd insalaldr, 7 tsherolvidest witlo hdivindowgrartiom 88 lopertes ihia eertical
contacting portion 33, and the spring portion 37 of the first contact part
3 are pl aceder Wak 83mndofiacad tpdhe poa sefface 3Baofithe firstaomtagtingeaition 38xt ends
into the second receiving portion 77. In the first receiving 7portion 75,
t he second T ‘dlnd@wppﬁttioﬁrﬁ‘gwmﬁwmwesz\!@%h@ feshfeseivinggpodioni oh sH&f t he
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wi ndow portion 85 Is adapt to receive the mating contact to bring the
mati ng contgggbndirBeSivingpafibn W7t h the one surface 33a of the first
contacting portion 33. The outer wall 83 formng the first receiving
portion 75 has arnnitheérstwatéivingipdriiore 751 the skabndi hdidiagpeartiom 6 1qniddiegr ooves
87 extending in the vertical direction along one wall surface 75a of the
first receiseicagd pontaatingF®rieni53 of the second contact part 5 are placed.  The third

receiving portion 79 receives the terminal portion 55 except the terminal end 55a.

As described above, the terminal end 55a of the terminal portion 55 extends

from the third receiving portion 79 out of the first surface 71 of the insulator 7.

Most part of the first contacting portion 33 of the first contact part 3 in the

longitudinal direction is fixed to the insulator 7 with the one surface 33a of the

first contacting portion 33 exposed to the window portion 85. The window

portion 85 is adapted to receive the mating contact to bring the mating contact

into contact with the one surface 33a of the first contacting portion 33.

The outer wall 83 forming the first receiving portion 75 has an inner wall

surface provided with a pair of guide grooves 87 extending in the vertical

direction along one wall surface 75a of the first receiving portion 75 and

arranged in parallel to each other. The first holding portion 31 is engaged with

the guide grooves 87. The guide grooves 87 serve to guide the first contact

part 3 in the inserting direction A or the removing direction B. The first receiving

portion 75 has the other wall surface 75b faced to the one wall surface 75a.

The second holding portion 51 and the second contacting portion 53 of the

second contact part 5 are placed on the other surface 75b in contact therewith.



arranged in parallel to each other. The first holding portion 31 is engaged
with the guide grooves 87. The gui de grooves 87 serve to guide the first
contact part 3 in the inserting direction A or the renoving direction B.
The first receiving portion 75 has the other wall surface 75b faced to the
one wall surface 75a. The second hol dingyportion 51 and the second
contacting portion 53 of the second contact part 5 are placed on the other
surface 75b in contact therewith. 7 1In the first receiving portion 75, the

spring por i gk fét Acdilifg foridn 9thaprpRy forfioh B7 dtREGIRdt donitact Padis3 I
contact with the second Contacting portion 53 of the second contact part

5. The fir stosghtiimtecsiddtiotonthet witls therbecond centactivg godioni 5hokbithel secandt y  of
bosses 91, 92, and 93 protruding fromthe first surface 71. Each of the
bosses 9lcofAfactpad B3 is inserted into a positioning hole (not shown) or a
positioning cutout (not shown) fornmed in the substrate 11 illustrated in
Fig. 2 and servedhedirsheagfadeon! ofithd insulaterof isTpronisied with azde@ity ¢ing
operation of the electrical connectaor 1
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the third r%%ﬁbﬁitﬂginﬁﬂ%ttoir‘?ns 75 and 79 of the insulator 7 to be fixed.
on, : .

Thereafter,p ermnal end 55a of the termnal portion 55 is sol dered

and connect ed t oNax§HifHS$eHBIMPbhEIation(dTehe eRiidal CORABOOPN Willdesubstrat e
11. The first contact part 3 with the first holding portion 31 directed
forward (i descritsedwnwetrfitst, @ threudgh bolee)1d is formed irethef subrsiratd ¢ 1 4e cecedve
receiving portion 77 into the guide grooves 87 in the inserting

the terminal end 55a of the terminal portion 55 of the second contact part §

inserted in the inserting direction A. The terminal end 55a of the terminal
portion 55 is soldered and connected by a solder 95 after it is inserted into the
through hole 11a.

The second contact part 5 is received in the first and the third receiving
portions 75 and 79 of the insulator 7 to be fixed. Thereafter, the terminal end
55a of the terminal portion 55 is soldered and connected to a conductive pattern
(not shown) formed on the substrate 11. The first contact part 3 with the first
holding portion 31 directed forward (i.e., downward in the figure) is inserted from
the second receiving portion 77 into the guide grooves 87 in the inserting
direction A by pressing the operating portion 35 downward. The first contact
part 3 is further pressed and moved in the inserting direction A along the guide
grooves 87. At this time, the spring portion 37 is forced into the first receiving
portion 75 with an elastic force. Specifically, the spring portion 37 is pressed
towards the first contacting portion 33 and kept in frictional contact with the
second contacting portion 53.

When the first contact part 3 is forced downward to a holding position in

the first receiving portion 75, the first holding portion 31 is butted to a pair of



direction A by pressing the operating portion 35 downward. The first
contact part 3 is further pressed and noved in the inserting direction A
al ong the guide grooves 87. At this tinme, the spring portion 37 is forced
into the first receiving portion 75 with an elastic force. Specifically,
the spring portion 37 is pressed towardg the first contacting portion 33
and kept in frictional contact wwth the second contacting portion 53. Wen
the first contact part 3 is forced downward to a hol ding position in the

first receigthhSeR@rd fb‘i‘mfé@in ttﬂg@ gﬁic{eﬁéro'&%é’ B7CarPIel fitBt Sdntast Part Bag-t-o a

pair of 8 stoppers 87a fornmed in e guide grooves 87 and the first

contact pargredented-frathexang RstHerpredeididownwaher pressed downward. In case
where the first contact part 3 has a defect such as corrosion or

cont ami nati on, tHa ddsesthererthadirstoaomta® pars3 hie sedefeahguach as gotrbsionewent ,
the first contact part 3 is renoved fromthe insulator 7 by pulling up the
operating cGumtaininatidp, the filst contact pag 3onusthe exncimangetst dadhiseviesly ther st
contact part 3 is inserted into the first receiving portign 75 of the

i nsul at or 7irstreerdackpast Biis semoved fram “}ﬁa‘f‘ﬁu@t@aﬁbﬁ@”@%ﬁéﬁlg’@ﬁpﬂéi'ﬁgri ng to
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and descri ption

ref erence nuneral's thereof will be omtted. As illustrated

in Figs. 3 and 4’Réi’éﬂ'ir§9f3 Aigs. 3&hdsarpelettiRfal 60MiEdor PO0 bicd&ling R@Vably
hel d by the insul ator and a second contact part 105 hel d by the

i nsul at or Tsecbhdsembddinm ofithis I9ntiondiill beedkdcribedf he first contact part
109 and the The insulator 7 and the substrate 11 illustrated in Figs. 3 and 4 are
substantially similar in structure to those of the first embodiment described in
conjunction with Figs. 1 and 2. Therefore, those similar parts are depicted by
like reference numerals and description thereof will be omitted.

As illustrated in Figs. 3 and 4, the centact 102 has a first contact part 103
removably held by the insulator 7 and a second contact part 105 held by the
insulator 7.

Thus, the contact 102 is divided into the first contact part 103 and the
second contact part 105 separate from each other and individually held by the
insulator 7. The first contact part 103 is held by the insulator 7 so as to be
independently removable from the insulator 7.

Each of the first and the second contact parts 103 and 105 is formed by
press-punching a conductive plate to obtain a long strip-like conductive plate and
then bending the strip-like conductive plate.

The first contact part 103 has a first holding portion 131 held by the
insulator 7, a first contacting portion {main contacting portion) 133 extending
from one end of the first holding portion 131, and an operating portion 135

extending from an extending end of the first contacting portion 133 and bent to



second contact part 105 separate from each other and individually held by
the insulator 7. The first contact part 103 is held by the insulator 7 so
as to be independently renovable fromthe insulator 7. Each of the first
and the second contact parts 103 and 105 is fornmed by press-punching a
conductive plate to obtain a long strip-Pike conductive plate and then
bendi ng the strip-like conductive plate. The first contact part 103 has a
first holding portion 131 held by the insulator 7, a first contacting
portion (rrdzlawswbﬁiaamllyrfgerp@ﬂdacyl@rt@ébeék&té:@atac@mgfmﬁ@ﬂé end of the first
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one end of e second holding portio term nal portion
extendi ng fgxgending fﬁirﬁ%rneﬁé?di of thehseconaiuldiRg pdirtigh P81 & esrmiddl gartiéme

outside of the insulator 7, and a spring portion 157 bent from an extendi ng
end of t hel3eexteddingframtthegtipar éndof tHeSsemuthdehdidindi putivm 154de thére second
hol ding portion 151. The spring portion 157 has one surface 157a near its
end. The omuitsiderdf e inssiator dcand arspringmartienibadenhtjopoan extlendey enstiof s

br ought |nto contact wth the first contacting portlon 133. The term nal
portion 153hesesand coptaptingeortian JRd ans extapding teifase msﬁ@rﬁeh@‘é'ﬁ& ally
per pendi cul ar thq efto in a side view and further extends in a direction
subst ant i alf Q I'tel to the second holding portion 151 and opposite to

the second hol di ng, b5 AP Borkih 157 Has oReRiack 15736hear its end.  The one

surface 157a faces the first contacting portion 133 and is brought into contact
with the first contacting portion 133. The terminal portion 155 is bent from the
second holding portion 151 to be generally perpendicular thereto in a side view
and further extends in a direction substantially parallel to the second holding
portion 151 and opposite to the second holding portion 151. Thus, a part of the
second contact part 105 except the spring portion 157 has a generally crank-like
shape in a side view.

The second holding portion 151 and the spring portion 157 are
connected to each other at a portion having a generally U-shaped curve in a side
view. The spring portion 157 has an elastic force in a direction away from the
second holding portion 151 and is kept in contact with the other surface 133b of
the first contacting portion 133.

in the first receiving portion 75 of the insulator 7, the first holding portion
131 and the second contacting portion 133 of the first contact part 103 are
placed. The operating portion 135 of the first contact part 103 is received in the
second receiving portion 77.  In the first receiving portion 75, the second

holding portion 151 and the spring porticn 157 of the second contact part 105



second contact part 105 except the spring portion 157 has a generally
crank-1ike shape in a side view. The second hol ding portion 151 and the
spring portion 157 are connected to each other at a portion having a
generally U-shaped curve in a side view The spring portion 157 has an
elastic force in a direction away from1he second hol ding portion 151 and
Is kept in contact with the other surface 133b of the first contacting
portion 133. In the first receiving portion 75 of the insulator t he
first hol dargplacedi o'rﬁhelb[tdaemel‘tlhgwéwha9é©¢f@|&@$ thegtepminal pertias ‘é$ t he

first contact part 103 are placed, The oper portion 1 of..th I rst
contact paekce@itsitermingdpoedoba. t thee t@é@'&ﬁbefﬁ g@ |°gg"ep¥’§’r"?‘i"?ﬂ? ppftion ﬁsé

first receiving portion 75 the.second n rtjon.15 t he spring
portion 15?*’@&??1@@&%%@@?@%’?9 Bafton, o%oﬂgggl i shefage jzlﬁgFI i d

recei ving %ﬁ |ton 79 receives the termnal portion 155 except its term nal
end 155a. é‘atgﬂn nal end 155a of the term nal portion 155 extends from

the Chird recel Vil B! 414l Fis Qbhnalink Borfior 38 BHfera ddnidbt phie 103 i

I nsul at or |rs cting portion 133 of the first
contact pa{ﬁe I%ﬂg tbamai Bﬁe&mﬂubtfbkéa ﬂahhéiirfs@ﬁétbprﬂ vith fhiex@te sarfadee18Bsof ator 7

with the one su ace 3a of the first contacting portion 133 exposed to

t he w ndowtpofifst @Bn&%tlﬁgrﬁm%n 133 bRposetbtd thieowindow portibe 85i foshedér dieri ng
portion 75, the spring portion 157 of the second contact part 105 is

brought i nirsuidtes?i clrctiw frst redefting pertfarr 23, tberﬂpalaglmgtlorpé {iodthe133 of the
first contact part 103. Next, an assenbling operation of the el ectrical
connect or seoomtGomalchgaﬂﬂ@&lﬁ@f@éﬂiﬁmoe@iﬁ@dﬁ armactvith thefigt septasting A
first, the second contac 105 i s.,received in the first and the second

recei vi ng POFtanohd3 ?Bt%ﬁsgg%iﬁat P?'?(éae’ to the insulator 7. Thereafter, the
termnal end 155ilexft a%nhgsééanrw ngai)pé)r% lch%?ﬂjresélectncal connector 100 according

to the second embodiment will be described. At first, the second contact part
105 is received in the first and the second receiving portions 75 and 79 and fixed
to the insulator 7. Thereafter, the terminal end 155a of the terminal portion 155
is inserted into the through 11a of the substrate 11 and soldered and connected
by the solder 95. Then, the first contact part 103 with the first holding portion
131 directed forward is inserted from the second receiving portion 77 into the
guide grooves 87. By moving the operating portion 135 in the inserting
direction A, the first contact part 103 is forced downward in the inserting direction
A along the guide grooves 87. At this time, the first contact part 103 presses
the spring portion 157 towards the second holding portion 151. It is noted here
_ that, in a natural state, an end portion of the spring portion 157 is located in the
guide grooves 87. The first contacting portion 133 is forced downward in
frictional contact with the spring portion 157.  When the first contact part 103 is
pressed downward to a predetermined position in the first receiving portion 75,
the first holding portion 131 is butted to the stoppers 87a formed in the guide

grooves 87 and the first contact part 103 is inhibited from being further pressed.



Is inserted into the through 11 a of the substrate 11 and sol dered and
connected by the solder 95. Then, the first contact part 103 with the
first holding portion 131 directed forward is inserted fromthe second
receiving portion 77 into the guide grooves 87. By noving the operating
portion 135 in the inserting directionl® the first contact part 103 is
forced downward in the inserting direction A along the guide grooves 87.
At this time, the first contact part 103 presses the spring portion 157
t owar ds t he secoliucasst whate therfir ngrmaqt PEIFF 103 hastacdefBet sich #uE0rTpsjog of

natural state, an end portion of the spri ortion 15 | ocat e n the
gui de gr ooveatagynation tg@rﬁéﬁ‘tt COHHRE Parn '?pB'PU%F gﬁ exg apgegor %18 h‘]"

10575 pr B@i@tﬁﬁf?hﬂata? 315 rahiovedfin el er%arptr'ﬂ*qHerﬂﬁ?.&)@?*’%@?@ 5?25
[ 75

Formed i PREKICIHRI hedSykeit BRETR "7 hetfaddh hEl et L itaBEPRE TSI, g

from bei nglulf i1 PLERTST. Hhud REASH awaeesrrfea%lﬁlrst contact part 103

has a defect SUch a8 eorrosion of conta nat 1 on e first contact part 103

nust be exchangeg, tHenrr%hbﬁd@H@aéeoﬁ&émbbunﬁém@,omeambswé 1308 diesciriteseoved
fromthe insulator 7 by pulling up the operating portion 135 in the

renovi ng dagecédmiedion lobjéctadAltarmatively tret carmdatioh gbdedt M@Bbesa cdbleed to
the insulator 7. Thus, exchange is carried out. In the first and the second

embodi ment msteduk o thiessutstratd 11 sTUasdhssbcedenmn ® @Ienm@ptlmbiedcbjaect

Al ternatively, the connection object may be a cable instead of th
substrate @@ctrnﬁj@onnﬁct@r forasidersg ard apﬁae%tm@ ] @aaieetOtheéWmieﬁb%W Pedl
connector for S ering an c neg% cable to the term nal end 55a or
155a of t h8r { araioh e iapin % 'As descri bed above, in each of the

e ot ch el e A P B
portion 75 fhefiRt 8bftact baitsS 3RARFI 3 & fePn&Bibily Keld by the insulator 7 and
received in the first receiving portion 75. Therefore, it is possible to easily
exchange the first contact part 3 or 103 having a defect such as corrosion or
contamination.
in order to exchange the first contact part 3 or 103 with a new first
contact part, the first contact part 3 or 103 having a defect is removed from the
insulator 7. Then, by moving the operating portion 35 or 135 of the new first
contact part 3 or 103 in the inserting direction A to force the first contact part 3 or
103 downward in the inserting direction A along the guide grooves 87, exchange
is carried out.
Therefore, it is possible to easily achieve a positional accuracy at a
contacting portion between the first contacting portion 3 or 103 and the second

contacting portion 5 or 105 after assembling and to improve a workability in

assembling operation.



exchange the first contact part 3 or 103 having a defect such as corrosion
or contamnation. In order to exchange the first contact part 3 or 103
with a new first contact part, the first contact part 3 or 103 having a
defect is renoved fromthe insulator 7. Then, by noving the operating
portion 35 or 135 of the new first contact part 3 or 103 in the inserting
direction Ato force the first contact part 3 or 103 downward in the
inserting direction A along t he gui de grooves 87, exchange is carried out.
Therefore, it is possible to easily achldve a positional accuracy at a
cont acti ng NYHATIS GEAIMER IShe first contacting portion 3 or 103 and the
second contacting portion 5 or 105 after assenbling and to inprove a
workability in assenbling operation. 12 WHAT IS CLAIMED IS: 1. An

el ectrical donneﬂn@bc@hhﬁonh@cﬂdrmmw)sdoﬁﬁmﬁngaﬁbﬁﬁét(Q%rQUZ)lﬂﬁDch%Cd”' has a

mai n contacting portion (33 or_ 13 be connected to a conductive mating

contact anfH P@PWPW%Q Pﬂ'&'Pﬂl@% 0(5§3M° bg synnested do aspndutiwimatingacantshect i on

bj ect d 484 ' toi
vt ded | nt oraa pPibaRifon (o 1 3 6hd b oGR8 LT i iel A g feff 0T g °
Fggtlonlgg?haﬁy@w?wmmhemt (5 olr 10t5) havi pg sai dfter'[n'naljI po(rjtion
or characteri east gne of saj irst and sai
second contact pSPELAR %ﬁ?%&%'dégr'mﬂgq first contart pait (érorﬂ@%) hawing saigk ant i nto
PR by oop RomattnY bBrtbA%al B%acoRd confdct Danc@bAnsP RaingTedi idfihal®) "9

hel d by said insulator to e en entl el'éctrrcal
connect or apediodi (9 0b155h|chalactedsedelnnthata,|at leasisone witsaid fipstr and saidhel d by

Ca) ¢ neu! Ab8loritedftadipatts haViNg & ShiRg Bofioh (37 6r 1816 be brought b Skt | "
contact with the other;
said first contact part (3 or 103) being held by said insulator to be
independently removable.

2. An electrical connector according to claim 1, wherein said first contact part is
held by said insulator so as to be inserted and removed in an inserting direction (A)
and a removing direction (B) opposite to the inserting direction;

said insulator having a first receiving portion (75) receiving said first
contact part and said second contact part except said terminal portion;

said first contact part further having a first holding portion (31 or 131) heid
by said insulator in said receiving portion, said holding portion having one end
connected to said main contacting portion.

3. An electrical connector according to claim 2, wherein said second contact
part has a second holding portion (51 or 151) held by said insulator in said first
receiving portion, and a local contacting portion (53 or 153) extending from one
end of said second holding portion and faced to said main contacting portion,

said second holding portion having the other end connected to said terminal
portion.



and a renoving direction (B) opposite to the inserting direction; said

I nsul ator having a first receiving portion (75) receiving said first
contact part and said second contact part except said term nal portion;
said first contact part further having a first holding portion (31 or 131)
held by said insulator in said receiving portion, said holding portion
havi ng one end connected to said main contacting portion. 3. An electrical
connector according to claim2, wherein said second contact part has a
second hol ding portion (51 or 151) hel d1By said insulator in said first
recei vi ng pdrti of\n electrical Iconrectarcaccardingniy gaimt 1,omheraia said higd) comfiaetintj ng

fromone end.,of sajd.second holdin ortion and faced to,sai.d main

cont act 1 ng. FERENAY Said 2L eormiRemoherbor ass eaah OHIE it 4 TRER My
connect ed t poptfdrf saff MdidlcontBefind Pértiod Ravifig ohB Rifes ak@Aortal Rafhes to
according to claim1, wherein said main contacting portion and said |ocal

cont acti ng Pperarpughtfiaioccaniact vitmeaid imating epritagtst receiving portion, said

mai n contactin ey ' - syrfac 0 C f . . be
brought i nto contasofl At RafoR Sl Aol 1 A e R 35 e
portion bei egnfagtiegl pomtidrheppédier tosthef ene soifacisaidsdiator datiagta Mndow ti on
opposite to the one surface, said insulator having a wi ndow portion (85)
formed in aRoBEN&RSMAIMed H@nyferaal hafealAnd daeadkio diuong Sur#ee obsaIG AN i n

contacti ng ' | e q;mz ' | Jolelcty ri aid
mat i ng con{a g@%“% Bélggﬂ‘tgagé@ Wi C‘E"?P égﬁgn%%gg?ace 0 agg?%ﬁﬁg%ﬁbc@ﬁ&agzti ng
portion; saicdntacti l'dtowoptac]tﬁv‘rﬂmttemnamrfa’ eebf?idvmain sa?tﬂacﬁhg ﬁb%&pei vi ng .
portion. 5. An electrijical copnector according to im1, erein sai
Spring portion  S2CeKBdOwASHIGMEoBmMaICaiRg Wi said frsf 1eCeling,PORtRG por t i on o
face the other surface of said main contacting portion. 6. An electrical

connector according to claiml, wherein said spring portion
5. An electrical connector according to claim 1, wherein said spring portion

extends from the other end of said first holding portion to face the other surface of
said main contacting portion.

6. An electrical connector according to claim 1, wherein said spring portion
extends from the other end of said second holding portion to face said local
contacting portion.

7. An electrical connector according to claim 1, wherein said first receiving
portion has a guide groove (87) formed on its inner wall surface and adapted fo be
engaged with said first holding portion to guide the movement of said first contact part
in said inserting direction and said removing direction.

8. An electrical connector according to claim 7, wherein said guide groove (87)
is provided with a stopper (87a) for inhibiting the movement of said first contact part
inserted into said first receiving portion and moved in said first receiving portion
when said first contact part reaches a holding position.

9. An electrical connector according to claim 1, wherein said first contact part
has an operating portion (35 or 135) bent from an extending end of said main



extends fromthe other end of said second holding portion to face said

| ocal contacting portion. 7. An electrical connector according to claim1,
wherein said first receiving portion has a guide groove (87) fornmed on its
inner wall surface and adapted to be engaged with said first hol ding
portion to guide the novenent of said first contact part in said inserting
direction and said renoving direction. 8 An electrical connector according
to claim?7, wherein said guide groove (87) is provided with a stopper
(87a) for inhibiting the novenent of sallél first contact part inserted into
sai d first centactmgpomiontin ardirctiominterdecting an éxtenditg dissctioniof gajgomainon

when said firs&ﬁfonta t part reaches a holding position. 9. An electrical
connect or a&fQ WQPP'qgraln11 wherein said first contact part has an
operating portion (35 or 135) bent froman extending end of said main 14

contacting portion in a direction intersecting an extending direction of
said main d@nt adni elgctical cpanector aecording | te claim ¢ wherein seich insslator basid t o

Ceceiving sSPRORbIRving Wheof 7 ey RE RN obFETDE MR BR L befae Lo

comuni cat i rgeelvihg poriich tompiurietitiguvitiisMidfirstaBeeilihg psttigh.ectri cal
connector according to claiml, wherein said insulator has a third

receiving portion (79) recel Vi ng said termnal portion, said third

recei ving pgutio Hj,]qs - i . sai d

t erm nal po(r%:h ona\gx endi ng rom sal d&]r{éiht@eﬁgé%o | onh% Qm%os

out si de of ssaewingnyosiiant (79) receiving said termuna| portion, said third receiving portion
communicating with said first receiving portion, said terminal portion extending
from said third receiving portion to the outside of said Insulator.



