SPECIFICATION ELECTRIC CONNECTOR BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to a
plug-type electric connector coupled to a receptacle connector. 2.
Description of the Related Art An electric connector is used in almost all of
electric or electronic instruments. The electric connector usually includes
a receptacle connector and a_plug-type connector which is plugged in the
receptacle connector. For e%%l:no‘raigléé%l};n in Fig. 12, a plug-type
electric connector 30 disclosed in U.S. Patent No. 6896529B2 includes
three plug terminals 31a to 31c, a connector housing (hereinafter simply

referred to as "housing} $&pRA@CcoMNIOYSR The housing 32
accommodates the plug terminals, and the housing 32 is covered with the

cover body 33. The housing 32 and the cover body 33 are made of
insulating materials. The housing 32 includes a rectangular solid-shaped
body 32a and aBA-SK4pBOREAE: GFbldite HiiM§ e body 32a. Three
plug terminals 31ato 31c are projected with the same length within the
U-shaped head 32b. Opposite portions of the U-shaped head 32b include

. ir Of Si igces 32, and 322, and thin grooves are formed in the side
L Flg}gc%js%e;@%@zﬁ?egspectiveIy, and lock arms 341, 342 to be engaged with
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the three plug terminals 31a to 31c, their front end portion is located in
rece%lﬂ-&iﬁlﬂﬂﬂxﬂdread 32D, and their rear end portion is accommodated in
2. Description of the Related Art
An electric connector is used in almost all of electric or electronic
instruments. The electric connector usually includes a receptacle connector and a
plug-type connector which is plugged in the receptacle connector. For example, as
shown in Fig. 12, a plug-type electric connector 30 disclosed in U.S. Patent No.
6896529B2 includes three plug terminals 3la to 3lc, a connector housing
(hereinafter simply referred to as “housing”) 32, and a cover body 33. The
housing 32 accommodates the plug terminals, and the housing 32 is covered with
the cover body 33. The housing 32 and the cover body 33 are made of insulating

materials.

The housing 32 includes a rectangular solid-shaped body 32a and a
U-shaped heads 32b extending from the body 32a. Three plug terminals 31a to
31c are projected with the same length within the U-shaped head 32b. Opposite
portions of the U-shaped head 32b include a pair of side pieces 32, and 32,, and
thin grooves are formed in the side pieces 32;, 32, respectively, and lock arms 34,

34, to be engaged with a mating connector (not shown) are accommodated in the



housing 32 while projecting into the end portion of the body 32a. Electric
wire is connected to the rear end portion of each of the plug terminals 31a
to 31c. The housing 32 accommodates the plug terminals 31a to 31c and
the lock arms 34, and 342, and then the cylindrical cover body 33 is fitted
in the body 32a of the housing 32. A push button 33a is formed in one of
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terminals 31ato 31c are projected from the'U-shaped head 32h of the
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terminals are accommodated in a housing before coupling to a mating

conmented ctothAsahond ipdFigo 3f thasikint tietybigateeteintals Sdantctbic35 The
includes a terminal portion 38, a housing 39, and a cover body 40
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! inal 37, and the hqusing,39 h nal .
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conhector M to move the cover body 40 in a Y-direction. The plu

armie3Minai Fisapeqinsted drendieaseotrr digdy4dandvirotghinain g evidséctor
with a contact C by moving the cover body 40 in the Y-direction. In the

by detmenimgahaguatsh Baitte3Jag terminal 37 is accommodated in the
housing 39 before coupling with the mating connector M, so that the plug
terminal 37 never collides with an obstacle. In the electric connector 30
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projttRRPRY R B2 AR tae HAreowlus IRETHARAL B30 SYREE is also well
known an electric connector which plug terminals are accommodated in a housing
before coupling to a mating connector. As shown in Fig. 13, this kind of typical
electric connector 35 includes a terminal portion 38, a housing 39, and a cover body
40 covering the housing 39. The terminal portion 38 has a coil spring 36 and a
plug terminal 37, and the housing 39 accommodates the terminal portion 38. In
coupling the electric connector 35 to the mating connector M, the cover body 40 of
the connector 30 is pressed against the mating connector M to move the cover body
40 in a Y-direction. The plug terminal 37 is projected from the cover body 40 and
brought into contact with a contact C by moving the cover body 40 in the
Y-direction. In the electric connector 35, the plug terminal 37 is accommodated in
the housing 39 before coupling with the mating connector M, so that the plug

terminal 37 never collides with an obstacle.

In the electric connector 30 disclosed in U.S. Patent No. 6896529 B2, the

three plug terminals 31a to 31c are positioned within the U-shaped side pieces 32,



coupled to the mating connector. Before coupling the three plug terminals
3lato 3lc to the mating connector, the three plug terminals 31a to 31c
are always projected outward although they are located within the
U-shaped side pieces. Therefore, the obstacle or the like comes into
contact with the projected plug terminal to damage or deform the plug
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age, ormation or 0] causes a rallure o
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the conventional electric connector 35, because the plug terminal 37 is
31c qovetiedmattingeconviectopdyHtO threeh pligplemsiatdsnglar caubkd.are always
However, in the terminal portion 38 of the electric connector 35, because
projested iy teiandhaldougl theysprind®eiare widhialudy trshapedhside pieces.
number of component items js increased while an assembling work
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required to complicate the structure of the electric connector 35. In'view
causef théafitvieg of\chrameotirctotleeniaviegticoniscqiravigeodnceladition. On the

connector enabling it to protect the plug terminal with a simple structure in
confgrichintiibecepraenponmdrelstine pupestatidal besassrethinwlusdeomnnatr is

housing before the electric connector is coupled to the mating connector.
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ma ug terminal integratea w e contact portiorr an e

the g 35ableind PV Bor¥a, THHE ANVYBEN PN mponent items is increased

while an assembling work becomes complicated, and it is difficult to stably
maintain electric contact between the plug terminal 37 and the spring 36. Further,
because the cover body 40 is moved in coupling the electric connector 35 to the
mating connector M, a mechanism for moving the cover body 40 is required to

complicate the structure of the electric connector 35.

In view of the foregoing, an object of the invention is to provide an electric
connector enabling it to protect the plug terminal with a simple structure in which
the contact portion of the plug terminal is pushed into the connector housing before

the electric connector is coupled to the mating connector.

Another object of the invention is to provide an electric connector which
can easily be assembled with the small number of component items by making the

plug terminal integrated with the contact portion and the spring usable.



In order to achieve the above objects, a first aspect of the invention is an
electric connector which includes a plug terminal and a connector
housing, the plug terminal having a contact portion in one end and an
electric wire connecting portion in the other end, the connector housing
accommodating the plug terminal, the electric connector is characterized

in that, in the plug inal, | e electric wire
connecting portiongm%lg(@ﬁ%%?m%ﬁgh an elastic spring,
the connector housing accommodates both the plug terminal and a gate
member which holds a contact portion of the plug terminal, the contact
portiengtithadsehiev@iitrl kboeddop;os coMmeephausNthOMAREdRIL is an
member while the spring is compressed and pushed in, and the hold state
electigqelmasatotoviiofe ¢chelepatpbtgemivimalf and plogneentprahdnaringh¢he plug
connector housing in coupling the electric connector to the mating ‘
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a%pectg?fthgl inve(%ti%n is characterized in that the Sﬁrin of the Iu%%, inal
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elastically expanded and contracted in a longitudinal axis direction of the

portidHgdedmingl cladihi eleey icconeriigr peaesdingdodbamesendasartt, ather
third aspect of the invention is characterized in that the contact portion is

throfghned inlaste esptinpriibe obtirestoringonsinglingatmmodaleed both the plug
laterally-facing S-shaped spring units such that the contact portion is

termipglandgHia ey oldsia eneasb RUtIROhIths sehwsitermunal, the

fixin rtion is,formed in the other.end portion in order tq fix the spring to
contiil SRR T EInE AR Gkl O ehecsno e Bfsi 7 T e
mentBETGAR 1he IAGROE  pressed and pushed in, and the hold state is released

to project the contact portion of the plug terminal from the connector housing in

coupling the electric connector to the mating connector.

In the electric connector according to the first aspect, a second aspect of the
invention is characterized in that the spring of the plug terminal is formed by
connecting plural laterally-facing S-shaped spring units in the same plane, and the
laterally-facing S-shaped spring units are elastically expanded and contracted in a

longitudinal axis direction of the plug terminal.

In the electric connector according to the second aspect, a third aspect of
the invention is characterized in that the contact portion is formed in one end
portion of the spring including the coupled laterally-facing S-shaped spring units
such that the contact portion is projected toward the longitudinal axis direction of
the plug terminal, a fixing portion is formed in the other end portion in order to fix

the spring to the connector housing, and the electric wire connecting portion is



In the electric connector according to the third aspect, a fourth aspect of
the invention is characterized in that the plug terminal includes two types
of first and second plug terminals, electric wire connecting portions of the
first and second plug terminals are formed at positions where the fixing
portions differ from each other, and the first and second plug terminals
form Sy .alta%n tet'?/ fitted in the connector housing. In the electric connector
OrMGES & ggfé)l R&A 1foétlspect, a fifth aspect of the invention is
characterized in that the gate member includes holding means and an
operating member, the holding means accommodating and holding at
leastpthakleétiita-cantacs Partorinidhe tlethiednipthefopatalifgect of the
member releasing the hold of the contact portion by the holding means in
inventioplisgclrasieciriedcontiedtdheoplog terating lcimohedts rtvamdythes gaftéirst and
member is movably accommodated in the connector housing. In the
secopfbplig tarmidals: Hechiaingrocrnsrsingperionsalifhsystapfreond plug
invention is characterized in that, in the connector. housing, rojection
e T AH IGP oS ot 8 TR ek LR qach other,
and GRRNRRPTAAC IS dHAHNG CRPARAIAL idoraierh ABH A Re Al MRS or
is inserted into a groove provided in the projection portion, the operating
housfiggmber moving the contact portion of the plug terminal and the gate
member. In the electric connector according to the first aspect, a seventh
aspect of the invention is characterized in that the connector housing
accommodates a lock member which locks the coupling between the

electche it PRGN ARRY B8RSO I ArPedectidftyAseegbof the
invefl 1%%“94”&15?&1%@?1%@8 ?1r11E tthl?ltﬁ{ﬁft: Ec(;)a;‘.;ee \{gg&%grs E)I?c(i'{?des holding means and an
operating member, the holding means accommodating and holding at least a part of
the contact portion of the plug terminal, the operating member releasing the hold of
the contact portion by the holding means in coupling the electric connector to the
mating connector, and the gate member is movably accommodated in the

connector housing.

In the electric connector according to the first aspect, a sixth aspect of the
invention is characterized in that, in the connector housing, a projection portion
projected forward from a coupling face between the electric connector and the
mating connector is formed, and an operating member is inserted into a groove
provided in the projection portion, the operating member moving the contact

portion of the plug terminal and the gate member.

In the electric connector according to the first aspect, a seventh aspect of
the invention is characterized in that the connector housing accommodates a lock

member which locks the coupling between the electric connector and the mating



an eighth aspect of the invention is characterized in that the connector
housing accommodates the spring which biases the gate member, and
the connector housing is covered with a cover body. In the electric
connector according to the eighth aspect, a ninth aspect of the invention
is characterized in that operating means is provided in the cover body,
and the lock member is operated to release a lock on the mating
conetREctor by the operating means. The invention has the above
configurations to exert the following excellent effects. According to the
first aspect of the invention, in the plug terminal, before coupling the
elediigheaslsegiocihilieiaine cinpestenytoacontaet ertiondsditld aghstts,
pushed in the connector housing by the gate member while the spring is
an aightprespect. Thérefanzentitikeisheheatttediaet! tine thanttint sortimeteanhivaising
protected with the simple structure while the cover body is not moved.
accogpRRiddemie SAHP ISV HEGPIF HFBGIERE MEMPRIugNE AbfANAfEIG BRSNS
" Co%(r:oyﬁq[ %n&i)t‘(lae@&i) not increased, there is no possibility that the
contact faidre I8 Calised between the contact portion and the spring like
the related art, and the contact portion and the spring are easily
assembled. into the connector housing. According to the second aspect of
the invehd wle dhicsesing atbthacpbrdingreainat isiformegfccannesiingspect of
plural laterally-facing S-shaped spring units, and the laterally-facing
the igwsingivaniis phiag chaitiged éncthatioakyasingameedsan @reviseddte thinabreer body,
longitudinal axis djrection of the plug terminal, so that the good 6 sprin

and ghe dack-menan iseRPeariedr inrlerscrniaek L dhe dnatinscRRResiofhRy the

o ecc%pta%tlgor{gion is provided at one end of the connected laterally-facing
P r§-slll'%1pe§ Spring units, and the

The invention has the above configurations to exert the following excellent
effects. According to the first aspect of the invention, in the plug terminal, before
coupling the electric connector to the mating connector, the contact portion is held
and pushed in the connector housing by the gate member while the spring is
compressed. Therefore, unlike the related art, the contact portion can be protected
with the simple structure while the cover body is not moved. Because the spring is
integrally provided in the plug terminal, the number of component items is not
increased, there is no possibility that the contact failure is caused between the
contact portion and the spring like the related art, and the contact portion and the

spring are easily assembled into the connector housing.

According to the second aspect of the invention, the spring of the plug
terminal is formed by connecting the plural laterally-facing S-shaped spring units,
and the laterally-facing S-shaped spring units are elastically expanded and

contracted in the longitudinal axis direction of the plug terminal, so that the good



fixing portion and the electric wire connecting portion are provided at the
other end. Therefore, unlike the related art, the contact portion and the
spring can be integrated. The plug terminal can easily be produced by
blanking the electroconductive metal plate. According to the fourth aspect
of the invention, the two types of first and second plug terminals can
. simply be produced by, changing the forming positions of the electric wire
Sprl%ﬁ%ggtlcﬁg %Srﬁ%ﬁént%%the fixing portion. When the first and second plug
terminals are alternately fitted in the connector housing, the positions of
the electric wire connecting portions provided in the first and second plug
terminalsrdinpotoohdaghgdchspeier of the agieesidp|uthéctvinals, potihe is
gap between the electric wire connecting portions is broadened.
providestefoencthnd cdrthe stiomevitbdt s aridtyrfo cing bebaped sprsg andthend the
_short circuit trouble between the terminals can be decreased. According

fixing pRetiftih G dF IEGVEREORNFREIBAROFIGMAES BEAVIdER 4k thgother end.

halding means for accommodating and holding the contact,portion of the
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connector. Therefore, the gate member By which the projection and
elecaoeoftuodediatenfl thadelug terminal are operated with a simple structure

can be formed. According to the sixth aspect of the invention, the fitting

and the coupling 7 are firmly performed between the electric connector

and the mating connector.. The contact of contact portion of the plu
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the electric wire connecting portions to the fixing portion. When the first and
second plug terminals are alternately fitted in the connector housing, the positions
of the electric wire connecting portions provided in the first and second plug
terminals do not overlap each other in the adjacent plug terminals, and the gap
between the electric wire connecting portions is broadened. Therefore, the
connection with the electric wire becomes easy and the short circuit trouble

between the terminals can be decreased.

According to the fifth aspect of the invention, the gate member can include
the holding means for accommodating and holding the contact portion of the plug
terminal and the operating member which releases the hold of the holding means in
fitting and coupling the electric connector to the mating connector. Therefore, the
gate member by which the projection and accommodation of the plug terminal are

operated with a simple structure can be formed.

According to the sixth aspect of the invention, the fitting and the coupling



the electric connector to the mating connector, the coupling can be locked
by providing the lock member in the connector housing. The connector
housing is covered with the cover body, and the housing and the cover
body are individually formed. Therefore, the shape of the housing is not
complicated, and the assembly in which the spring is fitted is simplified.

According to the ninth aspect of the invention, the logk can easily be
are (R RPHASan ARV ISR S UMPSHE rABHn P oSG dpnector.
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OF THE DRAWINGS Fig. 1 shows ectric connector according to a
opertiish £ MbAHARTHRE hie EGRbONcdT bel StdD I pafBaRRIICE perspective

view when viewed from one direction, and Fig. 1B is an appearance

perspective view when viewed from the other direction; Fig. 2 is an

appearance perspective view showing a process of assembling the ,

electiecephingctoribe srycntirignd eighils aspenin OftBrn BIAY G the coupling

electric connector of Fig. 1, Fig. 3Ais an arance perspecti
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shows a gate member of the electric connector of Fig. 1, Fig. 4Ais an

coverBSARNGR: REFEISSINE WAW tIRthARilSetatRRENdeNy Veh &b dewedAdMAially
X3 direction of Fig. 4A, and Fig. 4C is a side view when viewed from an

form¢d dirétioefoot, Rine diapeigf Shehivowsiagpisgitereoimgl whthd, eindttire assembly

_connector of Fig. 1, Fig. 5Ais a
in which the spring 1s fitted 1s simplified.

According to the ninth aspect of the invention, the lock can easily be
released between the electric connector and the mating connector by providing the

operating means in the cover body.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an electric connector according to a first embodiment of the
mvention, Fig. 1A is an appearance perspective view when viewed from one
direction, and Fig. 1B is an appearance perspective view when viewed from the
other direction;

Fig. 2 is an appearance perspective view showing a process of assembling
the electric connector of Fig. 1;

Fig. 3 shows a connector housing of the electric connector of Fig. 1, Fig.
3A is an appearance perspective view, Fig. 3B is a rear view when viewed from an
X; direction of Fig. 3A, and Fig. 3C is a front view when viewed from an X,

direction of Fig. 3A,;



side view showing one type of plug terminal, and Fig. 5B is a side view
showing another type of plug terminal; Fig. 6 is an appearance
perspective view showing a lock arm of the electric connector of Fig. 1;
Fig. 7 shows a lid cover of the electric connector of Fig. 1, Fig. 7A is an
appearance perspective view, Fig. 7B is a rear view when viewed from an

XS direcfi f Fig. 7A, and Fig. 7C i ide vi h iewed ] :
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iew; Fig. 9 shows an assembled electric connector, Fig. 9A is a front view
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plug terminal is pushed in a housing, Fig. 9B is a side view showing the

of Fededtkic connector of Fig. 9A, Fig. 9C is a front view showing the electric
connector in a state in which the contact portion of the plug terminal is

protiiged s iePRELSHYINH PEthe stsetrie sRrIGRIGE Hdlighd thdg. SAisa

., electric, connector of Fig. 9C: Fig. 10 .shows h segtion of the electric .
side SR HCRRSPAPEGS (RS TOAYE Sertuiinand Sibani oh NE A AT ving
anothi% t?ée %igplll%l?témﬁﬁctional view taken on line XB-XB of Fig. 9A, and

Fig. TOC is an énlarged sectional view of an XC portion of Fig. 10A; Fig.
11 shovs @agh spptivnaidirsiraiiccoirneshorahfig 19cIEitnlds ihe electric

sectional view taken on line XIA-XIA of Fig. 9C, Fig. 11B is a sectional
conmetotaidri® bn line XIB-XIB of Fig. 9C, and Fig. I | C is an enlarged

SeCtilgir;g(’.ﬂ?Vis%V(\)lvsg %nlﬁ(ilgoye?r%%qg Eligc'tlrilcpé;onnector of Fig. 1, Fig. 7A is an
appearance perspective view, Fig. 7B is a rear view when viewed from an X;
direction of Fig. 7A, and Fig. 7C is a side view when viewed from an X direction
of Fig. 7A;

Fig. 8 shows a base case of the electric connector of Fig. 1, Fig. 8A is an
appearance perspective view, and Fig. 8B is a rear view;

Fig. 9 shows an assembled electric connector, Fig. 9A is a front view
showing the electric connector in a state in which a contact portion of the plug
terminal is pushed in a housing, Fig. 9B is a side view showing the electric
connector of Fig. 9A, Fig. 9C is a front view showing the electric connector in a
state in which the contact portion of the plug terminal is protruded from the
housing, and Fig. 9D is a side view showing the electric connector of Fig. 9C;

Fig. 10 shows each section of the electric connector of Fig. 9, Fig. 10A is a
sectional view taken on line XA-XA of Fig. 9A, Fig. 10B is a sectional view taken
on line XB-XB of Fig. 9A, and Fig. 10C is an enlarged sectional view of an XC
portion of Fig. 10A;

Fig. 11 shows each section of the electric connector of Fig. 9, Fig. 11A1s a

sectional view taken on line XIA-XIA of Fig. 9C, Fig. 11B is a sectional view taken



Fig. 12 is a perspective view showing a conventional electric connector;
and Fig. 13 is a sectional view showing a conventional electric connector.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS A
preferred embodiment of the invention will be described below with
reference to the drawings. However, the preferred embodiment is

illu of example, .of lectric connegtor in order to
on 1 SRS Bl d o Ry 161 S ThSBIBRE S daRsShd X1
portiﬂf?afdﬁgﬁyq pg;limited .to the.electric connector of the preferred
embodiment, and the invention can equally be applied to other

embpHMENtS inchéeedtiwaiRwoiibe/ inkentinvdrifiifambledife @orrigetor;
shows an electric connector according to a first embodiment of the

and invention, Fig. IA is an appearance perspective view when viewed from
one _direction, and Fig. IB is an appearance perspective view when
viewdig flchisth S einBabIHEHiSRO WG 82 i SAY el iRnabrls st HE ILpReR/Niew
showing a process of assembling the electric connector of Fig. 1. Fig. 3
shows a connector housing of the electric connector of Fig. 1, Fig. 3A is
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an X, direction of Fig, 3A, and Fig, 3C is a front view when viewed from
anX2 direction of Fig. 3A. Fig. 4 shows a gate member of the electric
connector of Fig. 1, Fig, 4A is an appearance perspective view, Fig. 4B is

a redy esfewhé revibadifeomantigdineisionf wif. BA describied 4€lisra with
side view when viewed from an X4 direction of Fig. 4A. Fig. 5 shows a

referspee 1énihifal107dnate eldetieveonHicirediesy. ambrelisreRs dssilusatgd by
wayShEnG e WS ol erminal, 804 518 A 65 AR hnica
thought of the invention, the invention is not intended to be limited to the electric
connector of the preferred embodiment, and the invention can equally be applied to

other embodiments included in claims of the invention.

(First Embodiment)

Fig. 1 shows an electric connector according to a first embodiment of the
invention, Fig. 1A is an appearance perspective view when viewed from one
direction, and Fig. 1B is an appearance perspective view when viewed from the
other direction. Fig. 2 is an appearance perspective view showing a process of
assembling the electric connector of Fig. 1. Fig. 3 shows a connector housing of
the electric connector of Fig. 1, Fig. 3A is an appearance perspective view, Fig. 3B
is a rear view when viewed from an X; direction of Fig. 3A, and Fig. 3C is a front
view when viewed from an X, direction of Fig. 3A. Fig. 4 shows a gate member
of the electric connector of Fig. 1, Fig. 4A is an appearance perspective view, Fig.
4B is a rear view when viewed from an X; direction of Fig. 4A, and Fig. 4C is a side

view when viewed from an X, direction of Fig. 4A. Fig. 5 shows a plug terminal
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IS an appearance perspective view showing a lock arm of the electric
connector of Fig. 1. Fig. 7 shows a lid cover of the electric connector of
Fig. 1, Fig. 7A is an appearance perspective view, Fig. 7B is a rear view
when viewed from an X5 direction of Fig. 7A, and Fig. 7C is a side view
when viewed from an X6 direction of Fig. 7A. Fig. 8 shows a base case of
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connector. own In Figs. 1 and 2 ctr conn
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simply referred to as "housing") 2, and a cover body 17. The plug terminal
Fig. 115 h&sg ¢altaets potitbadmenrd ¢inel elecian edactivavicd dognecliig 7A is an

portion in the other end. The connector housing 2 accommodates the plug
appaarmieIBeISPaRHVE gaedmEigbeBL wrﬂcrﬁﬁmasetﬁevmg teiemad Sres e Xs

h 2 b d 17, Th vid
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of FESFADCH RS URNA 10 FiGe 2l PAHSIOGRARARIRSIBIEIY 1, Fig. 84 is

rectangular-solid shape as a whole. The housing 2 includes front and rear

an apiehsamtaces: spreaiek e vt RRQY Ripd 4Bk walk sigtaces 3c and 3d, and

side wall surfaces 3e and 3f. The housing 2 is formed by a molding body
made of a synthetic resin. The housing 2 has a projection portion 4, an
accommaodation hole 6, and guide grooves 71 and 72. The projection
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accommodation hole 6
housing (hereinafter simply referred to as “housing”) 2, and a cover body 17. The

plug terminal 15 has a contact portion in one end and an electric wire connecting
portion in the other end. The connector housing 2 accommodates the plug
terminals 15 and a gate member 1 which holds the plug terminals 15. The housing
2 is covered with the cover body 17. Then, individual components constituting

the electric connector 1 will sequentially be described.

As shown in Fig. 3, the housing 2 has a substantially rectangular solid
shape as a whole. The housing 2 includes front and rear wall surfaces 3a and 3b,
upper and lower wall surfaces 3¢ and 3d, and side wall surfaces 3e and 3f. The
housing 2 is formed by a molding body made of a synthetic resin. The housing 2
has a projection portion 4, an accommodation hole 6, and guide grooves 7, and 7,.
The projection portion 4 is located in the front wall surface 3a, and the projection
portion 4 is plugged in a hollow portion (not shown) of mating connector. The

accommodation hole 6 pierces through the upper and lower wall surfaces 3c and 3d
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accommodates the gate member 10. The guide grooves 71 and 72 are
located in the substantial center portion of both side wall surfaces 3e and
3f, and an operating piece provided in the cover body 17 is inserted into
the guide grooves 71 and 72. In assembling the electric connector 1, the
plural plug terminals 15 are accommodated in the housing 2, the contact

portion of the plug terminal 15 ig pushed in the prgjection portion 4, and
at a pOsiemic e %ﬁh%r}ﬁﬂﬁtt& e G ol@edbch B RO lain il 6

3b. T lecti iqn. 4of the-fr Il surf 3ai tion whic
o L A ot BN AT, T PR ene
subsEAMDACERN D PSHIMNY DoenPsIRCHAN RATfRR¢ 52 farMest inkd€an operating

rectangular solid shape according to the shape of the hollow portion. The
piecpnmjeciitad pothercdviechodiys]d i amdentall sardabe daidepprenaad Towed Fall In

surfaces 4c and 4d, and side wall surfaces 4e and 4f. The projection
asseptiting theseleitjraceangietothb fisnpel plugdesnsiads the a6 asiegnemodated

. Fittjng holes 51 and 52 are made on bqth sides of the upper. wall surface
in 0, Bl BBHOn BOBE 1o R BB e RS 1 ase FCt rdhe

projggﬁcﬁg?tf$Q% Wlfﬁx?%lé‘&ﬁ? ﬁEecfc%Hla%gi%?&r&iﬂglt?stg%ﬁ%%%z ?Bm the

arms ile piercing from the projection portion ront
rear'Walll sufase3da to the rear wall surface 3b. Guide grooves 31 and 32 are
formed in the front wall surface 3a of the housing 2, and the guide
grooves 31 and 32 are communicated with the lower wall surface 3d.
Guide grooves 53 and 54 are formed on the both side of the lower wall

surfadie I Ye O RREENSIpRltBA ToahMitloWHags diispleBeE P ¥ildch is
bl SIS RSB RRIAS st T gufedonien st st
(notV\@J)W)fva“ﬁg BME‘eecHS’H%BQn%an is formed in the rectangular solid shape
according to the shape of the hollow portion. The projection portion 4 includes a
front wall surface 4a, upper and lower wall surfaces 4c and 4d, and side wall
surfaces 4e and 4f. The projection portion 4 is integrated with the front wall
surface 3a of the housing 2. Fitting holes 5; and 5, are made on both sides of the
upper wall surface 4c of the projection portion 4, and into which lock arms 16 (see
Fig. 6) are fitted. The fitting holes 5, and 5, are formed according to the shape of
the lock arms 16 while piercing from the projection portion 4 and the front wall
surface 3a to the rear wall surface 3b. Guide grooves 3; and 3, are formed in the
front wall surface 3a of the housing 2, and the guide grooves 3; and 3, are

communicated with the lower wall surface 3d.

Guide grooves 5; and 54 are formed on the both side of the lower wall
surface 4d of the projection portion 4, and into which arm pieces 11, and 11, of the
gate member 10 are inserted. The guide grooves 5; and 5, are communicated with

the guide grooves 3; and 34 provided in the front wall surface 3a of the housing 2.
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Plural projection-portion holes 41 to 43 from which the contact portions of
the plug terminals 15 are projected are made at substantially equal
intervals in the front wall surface 4a of the projection portion 4. The
projection-portion holes 41 to 4" pierce through the housing 2 from the
front wall surface 4a of the projection portion 4 and the front wall surface

e R R o SR B s
term?:‘f&ﬁr%”&éop ceRaPg thile lAteriRantancd aikg ﬁf%ﬂ%&%@ﬁ%ﬁ'gvaﬂ

15) such that the plug terminals 15 can be inserted from the rear wall
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rectangular plate body. The gate member 10 includes front and rear wall
throgghféoe b iaiapg@ lGomubedrandiell sunkalt darfzxode ot A g oamonsiiand
wall surfaces loe and 10f. The gate member 10 is formed by a molding
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hearm pieces 11, and 112 are located near both side portions ofthe

that fmwpmgtbm&ime 18na piniantesdarivans dy sepredaternmfnespngth. The
communication holes 12, and 122 are provided at positions close to the

arm pieces It, and 112 to guide upward and downward movements of the
lock arms 16. The_guide grooves 13, to 13" guide the upward and

dowfh&RP BV of ﬁegaéemberd&qss 59%&9@ fefsfkngular plate
S T STy SR T e e
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matlng connector (not shown) to be lifted upward. An " inclined portion 110
The igderitRehdta TN fithpariomnaheatin®@bhe armdueses didkhetic resin, and
the molding body has a size inserted into the accommodation hole 6 of the housing
2. The front wall surface 10a of the gate member 10 has a pair of arm pieces 11,
and 11,, a pair of communication holes 12, and 12,, and plural guide grooves 13, to
13,. The arm pieces 11, and 11, are located near both side portions of the front
wall surface, and projected forward by a predetermined length.  The
communication holes 12, and 12, are provided at positions close to the arm pieces
11, and 11, to guide upward and downward movements of the lock arms 16. The
guide grooves 13, to 13, guide the upward and downward movements of the
contact portions of the plug terminals 15 which are provided between the arm
pieces 11, and 11, and between the communication holes 12, and 12,. The
respective arm pieces 11; and 11, are an operating member which abuts on an
operating piece of the mating connector (not shown) to be lifted upward. An

inclined portion 11, is formed at a front end portion of each of the arm pieces 11,

and 11, while inclined toward a lower light direction in Fig. 4C such that the gate
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and 112 while inclined toward a lower light direction in Fig. 4C such that
the gate 13 member 10 is smoothly lifted upward when the arm pieces
111 and 112 abuts on the operating piece of the mating connector. The
guide grooves 131 to 13, of the gate member 10 pierce from the front wall
surface 10a to the rear wall surface 10b respectively, and inclined portions

eform uide ov s 131 to 13".while groo idths in a
et SO DL S BT AL] L B BIFCFS MAABG AP the
it in the front wall surface 10a. The
°p eﬂr}ygégfz g‘%ﬁ?@r%%%qﬁ@ %Fﬁ%ﬁ? portion by which a locking protrusion

15a of the plug terminal 15 is locked (see Fig. 10C). Small protrusions 14,
and 142 protruded upward are formed on both sides in the upper wall
surfdte Kindamim e Kpriteg 132 isffitte gateeacimbethE)spiedtepfiatnu sion front
14, and 142. As shown in Fig. 5, the Iug terminal 15 includes two types of
wallpﬂugfaférmée theyeasavadisiriaenchhtespessiviabng od tnclinsdhpottipas 13,
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contact portion 151 inc sa prolectlon pi roug tlnto

dire€06H2Gh Wb theneomtactsaffiie mating mannediaedl bersiyind Roréion sifulder
is connected to the contact portion 151. The fixing portion 152 is
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protrusions 14; and 14,.

As shown in Fig. 5, the plug terminal 15 includes two types of plug
terminals 15A and 15B in which fitting positions of the electric wire connecting
terminals differs from each other. As shown in Fig. 5A, the plug terminal 15A
includes a contact portion 15;, a spring portion 15b, a fixing portion 15;, and an
electric wire connecting terminal 15;. The contact portion 15; includes a
projection piece which is brought into contact with the contact of the mating
connector. The spring portion 15b is connected to the contact portion 15;. The
fixing portion 15; is connected to an end portion of the spring portion 15b. The
electric wire connecting terminal 15; is provided in the fixing portion 15;,. The
plug terminal 15 is formed by performing necessary press working and the like after

a metal plate having a predetermined thickness is blanked out.

In the spring portion 15b, plural spring units 15u formed in substantially

laterally-facing S-shapes are connected in the same plane, a spring wire constituting
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laterally-facing S-shapes are connected in the same plane, a spring wire
constituting 14 each spring unit 15u is formed in a meandering shape, and
the meandering spring wire is elastically expanded and contracted in an
axial direction. That is, the spring portion 15b is elastically expanded and
contracted in the longitudinal direction of the plug terminal 15A by

cact R Bt 15 B eI, TAHO<E bR SILAF SR O Gl e spring
wire RCERIQHRall)® ERRHET N EPEIRARIENA SISO ESSRALLO TR he

springiness Dy pressing the contact portion 15, toward the direction of the

spridXip@raciasa.58. thetkampceptiasdlans rvecieddovarththéongitudinal
substantially horizontal direction from the substantial center portion of the
direcoingfithic pBig tevaiedl dib Artey eledoofriing sheingrpg omtiksb 1 Ablookangipport
_ protrusion 15a is formed in a connection portion between the contact .
poing Gfiah ats-HPedespiRG AR 1B, CARREHAIRINNG PRedSAP e SR8ing unit
15 locked op the i%%lined 1Rggtions 130 in the %id rooves 13, to 13, of the
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housing e plug terminal 15A is firmly fixed to the housing 2
portfepmirg).theTixgngporian g&2ith wide ViddibrofedowswiardigihB satibouneaially

the plug terminal 15B has the substantially same shape as the plug
horigemahaditédide shobe dlxb substhetplugaetenipairtisB difféhe fprimghampiud Su

terminal 15A only in the position where the electric wire connecting .

located QR Ane shd HeleTRRREBRE 9816k 152, PRkING RFRIMieRd varls formed

in 2 SRR, RO perd QIR PUSISINIIGRA B ROy Aed DADE URReTsu,
portion o iXing portion 152, whil€ art electric wireé connectirig fermina

and lﬁélBE@ﬁEPﬂ#stPﬁemaﬂs%?E 5cREQVISE o Hhaipuep Herdid o108 fdnguide
portion 152. The plug terminals 15A

grooves 13; to 13, of the gate member 10. The fixing portion 15; is a portion

which is fixed to the housing 2, and the fixing portion 15, is formed in wide width

within the housing 2. The plug terminal 15A is firmly fixed to the housing 2 by

forming the fixing portion 15; in wide width.

As shown in Fig. 5B, although the plug terminal 15B has the substantially
same shape as the plug terminal 15A described above, the plug terminal 15B differs
from the plug terminal 15A only in the position where the electric wire connecting
terminal is attached to the fixing portion 15,. That is, the electric wire connecting
terminal 15; of the plug terminal 15A is provided in the upper portion of the fixing
portion 15,, while an electric wire connecting terminal 15’; of the plug terminal 15B
is provided in the lower portion of the fixing portion 15,. The plug terminals 15A
and 15B are fitted into the housing 2 while alternately arranged. The electric wire
connecting terminals 15; and 15’; are located on the upper and lower sides by

alternately arranging the electric wire connecting terminals 15; and 15’5, so that a
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and 15B are fitted into the housing 2 while alternately arranged. The
electric wire connecting terminals 153 and 15'3 are located on the upper
and lower sides by alternately arranging the electric wire connecting
terminals 153 and 15'3, so that a 15 short circuit trouble between the
adjacent plug terminals 15 can be decreased while an interval between
the connect lectric wi n be brpadened t ilitate the, connectin
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The lock arm 16 includes a locking protrusion 16b, a fixing portion 16c,
conrgiggCRYAING portion 16a. The locking protrusion 16b is located at the

front end of the lock arm 16, and the locking protrusion 16b is locked on

the mating connector. The fixing portion 16c is located at the rear end of

the lock arm 16, and is fixed to the housinég 2. The COlg)Iing portion 16a
cougSsSTHEBcking Srofrudhsnlosk ara the Manggsredaterpinade Wigklh and

ition 16¢ of the, lock 16 is fixed to the h i h that th
e R8s RS AR A B S TS (PRR R0 cr e
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housing 2, the locking protrusion 16b is engaged with the mating

portismnegtorbiye thakiisedsrisximsitan ob lRadegtearn the, frdtite-ppeiitdock arm
protrusion pieces 19, and 192 provided in the cover body 17 are caused

16, andotherackizghpramuiercdfplindogardamitbe toattgasenhectngaddmedining
of the locking protrusion 16a. As shown in Fig. 1, the cover body 17

portiag@edsd eedas e gean ¢adinl Akt in Kpanm dried i9ali beysing
5 isccool}/ecijred W(i)tr it(pne ii cover 1:L8, an th%. lid cover 18 is %%mé)ige&gvig}(.
©and jomé’ 10§ (RS % HEUBTR (hE 89 P‘@oH{, ir'}l,mgg s]hownnln . ,mg
portiBR 1LOVeHL&REINIR EhUPRELP'HE 138 eI PHRREPo the housing 2
such that the coupling portion 16a can elastically be deformed. In coupling the
lock arm 16 to the mating connector, because the lock arm 16 is fixed to the
housing 2, the locking protrusion 16b is engaged with the mating connector by
elastic deformation of the lock arm 16, while operating protrusion pieces 19; and
19, provided in the cover body 17 are caused to lower and abut on the coupling

portion 16a to release the engagement of the locking protrusion 16a.

As shown in Fig. 1, the cover body 17 includes a base case 20 and a lid
cover 18. An opening of the base case 20 is covered with the lid cover 18, and the
lid cover 18 is combined with and joined to the base case 20. In the cover body 17,
as shown in Fig. 7, the lid cover 18 includes an upper plate 18a, outer peripheral
walls 18b to 18e, and an opening 18, which is located in the lower portion. The
lid cover 18 is formed by a box-shaped container having a size in which a
substantially upper-half of the housing 2 can be accommodated. The lid cover 18

is made of an insulating synthetic resin. In the upper plate 18a, a U-shaped cutout
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walls 18b to 18e, and an opening 180 which is located in the lower portion.
The lid cover 18 is formed by a box-shaped container having a size in
which a substantially upper-half of the housing 2 can be accommodated.
The lid cover 18 is made of an insulating synthetic resin. In the upper
plate 1 Sa, a U-shaped cutout 16 groove 190 is formed near an outer
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downward. Two protrusions 181 and 182 which fix the springs 22 (see
and EfYy. @pdeierded drethacksadksifiehefphehubpeopldfe 18dhel pibewiner pieces
peripheral walls 18b to 18e, a recess 18b' fitted with the projection portion
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Oe, and an opening 200 which is locate e lower portion. The base
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substantially lower-half of the housing 2 can be accommodated. The base
surfazst8h) indhadeni-andwsaulgtimoysyifttefrnesig an checwidovipe tipteetiain port
__walls 20b to 20e, a recess 20b' fitted with the projection portion 4 of the
is forrmgdiigy hesvidhsiadpes did Ay fasse Dsoval duriasel cular groove

20c' forming an electric wire insertion port is formed in the wall surface

20c which faces the wall surface 20b. The plug terminal, the housing, and

the coveh BRAYivRiEh 8reOBiGMEe 20 includes a bottom plate 20a, outer

peripheral walls 20b to 20e, and an opening 20, which is located in the lower
portion. The base case 20 is formed by the box-shaped container having the size
in which a substantially lower-half of the housing 2 can be accommodated. The
base case 20 is made of an insulating synthetic resin. In the outer peripheral walls
20b to 20e, a recess 20b’ fitted with the projection portion 4 of the housing 2 is
formed in the wall surface 20b, and a semi-circular groove 20c’ forming an electric
wire insertion port is formed in the wall surface 20c which faces the wall surface

20b.

The plug terminal, the housing, and the cover body, which are configured
in the above manner, are assembled in the following procedure. The assembling
procedure will be described with reference to Fig. 2.

First, the gate member 10 is inserted from the lower portion of the
accommodation hole 6 of the housing 2, i.e. from the side of the lower wall surface

3d of the housing 2. At this point, the respective arm pieces 11, and 11, of the gate

17



in the above manner, are assembled in the following procedure. The
assembling procedure will be described with reference to Fig. 2. First, the
gate member 10 is inserted from the lower portion of the accommodation
hole 6 of the housing 2, i.e. from the side of the lower wall surface 3d of
the housing 2. At this point, the respective arm pieces 11 t and 112 of the

e R R R R AR e PSR D P Re Ao
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112 are inserted into the guide grooves 53 and 54 of the projection
portiariion thédy@uhdresupl ihedccprarddeénediele Gliespedd webovses,Had 5,
3C). Then, the plural plug terminals 15 and two lock arms 16 are fitted in
of thheprogaeting Rantivhichtthepyshingemithe Boderfineutlatidittinglené psgectively

terminal 15, the guide grooves 13, to 13" of the gate member 10 run
(see figudfHthe projection-portion holes 41 to 4, of the rear wall surface 3b
(see Fig. 3B) of the housing 2, and the plug terminal 15 is pushed in until
the contact portion 15, located at the front end of the plug terminal 15 is
posiieiagd RABRRIPIBRID ReRRAAY £ ARIEROIBLUNEHNOB/RRS RS the
terminals'15A and 15B are alternately plugged such that the plug terminal
housiaB sicatechadiaqsint ténebptut) termirdl 134. finafixingpogicrmicd 15,
of the inserted plug terminals 15 are fixed by press-contact in the housing
the 2guitle tgrovis alds X0 aldinsdrighicinigathe Mieinbenold smandisRugtthdhe
rear wall surface 3b of the housing 2 in the same manner. The insertion

ProjegABRRIIQATRCIE srofidcfneflidhRingas ralisniesr bk Figk 2Bhef the

16 frgm the fitting.holes 5., .an of the projection portion 4 respectivel
o R i Tl SORUTR 15t I B ROLGiED e contadt BEtten 15,

located at the front end of the plug terminal 15 is positioned in the projection

portion 4. At this point, the two types of plug terminals 15A and 15B are
alternately plugged such that the plug terminal 15B is located adjacent to the plug
terminal 15A. The fixing portions 15, of the inserted plug terminals 15 are fixed
by press-contact in the housing 2. The two lock arms 16 are inserted into the
fitting holes 5, and 5, of the rear wall surface 3b of the housing 2 in the same
manner. The insertion of the lock arms 16 project the locking protrusions 16b of
the lock arms 16 from the fitting holes 5; and 5, of the projection portion 4

respectively while fixing the fixing portions 16¢ into the housing 2.

The housing 2 in which the plural plug terminals 15 and the lock arms 16
are fitted are accommodated in the base case 20, the springs 22 are fitted in the
protrusions 14; and 14, of the gate member 10 respectively, and the housing 2 is
covered with the lid covers 18 to fix the housing 2. When the housing 2 is
accommodated in the base case 20 and covered with the lid cover 18, the projection

portion 4 of the housing 2 is projected from a gap formed between the recess 20b’ of
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The housing 2 in which the plural plug terminals 15 and the lock arms 16
are fitted are accommodated in the base case 20, the springs 22 are fitted
in the protrusions 141 and 142 of the gate member 10 respectively, and
the housing 2 is covered with the lid covers 18 to fix the housing 2. When
the housing 2 is accommodated in the base case 20 and covered with the
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formed in a gap formed between the groove 20c' of the base case 20 and

casetbe gfidaye gfsbwf el lidfeavaidl8oeca8plaisritcttaticielesitect@dmnéctor 1.
Thus, when the cover body 17 is formed while separated from the housing

Thug, wierasse @biychadsadilyib fopaédriwbile Fhparatedhéthou hledsivyitie 2, the
assembled electric connector will be described with reference to Figs. 9
assepably cpiyesily 86 L3HOHR dmbled electric connector, Fig. 9A is a front
view showing the electric connector in a state in which a contact portion
of the plug terminal is pushed in a housing, Fig. 9B is a side view showing

the IRl GAPARIIVALsHE: (e abigmbledS el MmN RGYYRA tlglaedescrlbed

electric connector in a state in which the contact portion of the plug

withtegfateatistprBipgdedoftam tRgho yhiogs ahel &signIblad élsidec\dennector, Fig.
showing the electric connector of Fig. 9C. Fig. 10 shows each section of

9A thea disatriciconsbotwing chen dlectige TomipedtQAniAastetionavkiely 2akentact
on line XA-XA of Fig. 9A, Fig. 10B is a sectional view_taken on line XB-XB
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conrﬁ?c%?'?ﬁ‘l ' @NrdakernedinetBitl® phRign s RPfig tddfitR PR protruded

enlarged
from the housing, and Fig. 9D is a side view showing the electric connector of Fig.

9C. Fig. 10 shows each section of the electric connector shown in Fig. 9, Fig. 10A
is a sectional view taken on line XA-XA of Fig. 9A, Fig. 10B is a sectional view
taken on line XB-XB of Fig. 9A, and Fig. 10C is an enlarged sectional view of an
XC portion of Fig. 10A. Fig. 11 shows each section of the electric connector of
Fig. 9, Fig. 11A is a sectional view taken on line XTA-XIA of Fig. 9C, Fig. 11Bis a
sectional view taken on line XIB-XIB of Fig. 9C, and Fig. 11C is an enlarged

sectional view of an XIC portion of Fig. 11A.

Before the electric connector 1 is coupled to the mating connector (not
shown), in the plural plug terminals 15, the spring portion 15b is compressed, i.e.,
the contact portion 15, of the plug terminal 15 is pushed in onto the side of the
fixing portion 15;. At this point, the contact portion 15, of the plug terminal 15 is
accommodated in the housing 2, and the contact portion 15, is not projected from

the front wall surface 4a of the projection portion 4. This is because that the gate
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sectional view of an XIC portion of Fig. 11A. Before the electric connector
1 is coupled to the mating connector (not shown), in the plural plug
terminals 15, the spring portion 15b is compressed, i.e., the contact
portion 15, of the plug terminal 15 is pushed in onto the side of the fixing
portion 152. At this point, the contact portion 15, of the plug terminal 15 is

merEoRLUN BT e NSRS Bl bretio BBHIGh 3. rged
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of the housing 2 is pushed downward by extension Torce of the spring 22

of tigthaeeemthie ingingdipertiantd 3 goiihe giidaaioava 18 ltifel0ckeRifinal
regulate the extension in the longitudinal direction of the plug terminal 15

diregsyormefsbRintpgrommion 15y thied ik gepnoitrabitt a thethonthegyteimminal
coupling the electric connector 1 to the mating connector, the operating

LS. piece (not shown) provided in the mating connector intrudes into the
respective guide grooves 53 and 54 of the projection portion 4 of the
housing 2 to push up the respective arm pieces 111 and 112 of the gate
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member 10 is pushéd upward, because the locking between the locking
confpeisysitie 15pcefbacpiog (eomitavih)apebeatddinglinge pestiag 3Mhoaéctor

the gate member 10 is released, each contact portion 151 is projected
intrddemitite thermesratBueigela goiwes frajedtarofbeiprojedjoslpsitidordebfhe

the compressed spring portion 15b of each plug terminal 15, which allows
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upward, because the locking between the locking protrusion 15a of each plug
terminal 15 and each inclined portion 13, of the gate member 10 is released, each
contact portion 15, is projected from the front wall surface 4a of the projection
portion 4 by elastic force of the compressed spring portion 15b of each plug
terminal 15, which allows each contact portion 15; to be electrically connected to
the terminal of the mating connector. In coupling the electric connector 1 to the
mating connector, the locking protrusions 16b of the lock arms 16 and 16 are
engaged with engaging portions (not shown) of the mating connector to lock the
coupling. In releasing the electric connector from the mating connector, the
operating protrusion pieces 19; and 19, push down the coupling portions 16a of the
lock arms 16 to operate the locking protrusions 16b by pressing downward the push
button 19 provided in the lid cover 18, and thereby the lock with the mating

connector is released and the electric connector 1 is separated from the mating

connector by drawing out the electric connector 1.

In the first embodiment, the contact portion of each plug terminal 15 is
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engaged with engaging portions (not shown) of the mating connector to
lock the coupling. In releasing the electric connector from the mating
connector, the operating protrusion pieces 19, and 192 push down the
coupling portions 16a of the lock arms 16 to operate the locking
protrusions 16b by pressing downward the push button 19 provided in the
pustih 596l o and (hershydhe jock with ihe maling conneetar s Leleassd, ve
and thé efectric connector 1 1S separated from the mating connector by
matfiRWishedidhe @i%&rlﬁﬁ%??qﬁ% iad&t%%%{ embedisRlshe P HACttate
portion of each plug terminal 15 is 20 pushed in the projection portion
showthankie ¢letirihconmegiosriidn nobasigiell phukh eermaiild Sanoeaiptessed in
Alternatively, the push button 19 is depressed in the state shown in Fig.
conjungationeveihinhedomiorinspf she gatepnembet ithiatgl isacbnaprdasepartion 15,
conjunction with the Jowering of the gate member 10, and each contact
may b ipgsheg 1Rqhe BEoREIEHRRTR S ojection portion 4. 21 CLAIMS What is
claimed is: 1. An electric connector which includes a plug terminal and a
connector housing, the plug terminal having a contact portion in one end
and an electric wire connecting portion in the other end, the connector
housing accommodating the plug terminal, wherein, in said plug terminal,
said contact portion and said electric wire connecting portion are
connected to each other through an elastic spring, said connector
housing accommodates both the plug terminal and a gate member which
holds a contact portion of the plug terminal, the contact portion of said

plug
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terminal is held in said connector housing by said gate member while said
spring is compressed and pushed in, and said hold state is released to
project the contact portion of said plug terminal from said connector
housing in coupling the electric connector to the mating connector. 2. An
electric connector according to claim 1, wherein the spring of said plug
terminal is formed by connectin%i RMity of laterally-facing S-shaped
spring units in the same plane, and thélaterally-facing S-shaped spring
units are elastically expanded and contracted in a longitudinal axis
direction of said plug terminal. 3. An electric connector according to claim
What,ivHaigiedsaid contact portion is formed in one end portion of the spring
including said coupled laterally-facing S-shaped spring units such that
saidlconfsrtepstisnagnmesitutevhidwiard utleslarplivgdiershinad atidk aticonpector
said plug terminal, a fixing portion is formed in the other end portionin
housipgeiths RIUGEERIRY ALt B AMERESPREIRIMG! Aifaess dafeetiglGede wire
connecting portion is formed in the,fixing portion, 4. An electric connector
con R Ll e e R T BBy D Ra g etne
plugd@hseapnd plug terminals, electric wire connecting 22 portions of said
first and second plug terminals are formed at positions where said fixing
portiwhsrditiendremidephily athatirandstid ttgitaodsatondapligialnpisalsaieire
alternately fitted in said connector housing. 5. An electric connector
conrgstngimgroaianre 1couneasid saidegake ohleen bbroughudss Hastingpriagnssaid
and an operating member, the holding means accommodating and
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perating member releasing the hold of said,contact portion by said .
hol B T e S T R Sl o

ternffsh $8i6k1d in said connector housing by said gate member while said spring is
compressed and pushed in, and said hold state is released to project the contact
portion of said plug terminal from said connector housing in coupling the electric
connector to the mating connector.

2. An electric connector according to claim 1, wherein the spring of said
plug terminal is formed by connecting a plurality of laterally-facing S-shaped spring
units in the same plane, and the laterally-facing S-shaped spring units are elastically
expanded and contracted in a longitudinal axis direction of said plug terminal.

3. An electric connector according to claim 2, wherein said contact
portion is formed in one end portion of the spring including said coupled
laterally-facing S-shaped spring units such that said contact portion is projected
toward the longitudinal axis direction of said plug terminal, a fixing portion is
formed in the other end portion in order to fix the spring to said connector housing,
and said electric wire connecting portion is formed in the fixing portion.

4. An electric connector according to claim 3, wherein said plug terminal

includes two types of first and second plug terminals, electric wire connecting
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gate member is movably accommodated in said connector housing. 6. An
electric connector according to claim 1, wherein, in said connector
housing, a projection portion projected forward from a coupling face
between the electric connector and the mating connector is formed, and
an operating member is inserted into a groove provided in the projection
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which locks the coupling between the electric connector and the mating

altergacigdiaedSinAaidlestiteennraiomgccording to any one of claims 1 to 7,
wherein said connector housing accommodates the spring which biases
saiddgatémeletis; candesiint aonpwting toaking ks cdveneld with gateveember
body. 9. An electric connector accordln%to claim 8, wherein operating
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terminal, the operating member releasing the hold of said contact portion by said
holding means in coupling the electric connector to the mating connector, and said
gate member is movably accommodated in said connector housing.

6. An electric connector according to claim 1, wherein, in said connector
housing, a projection portion projected forward from a coupling face between the
electric connector and the mating connector is formed, and an operating member is
inserted into a groove provided in the projection portion, the operating member
moving the contact portion of said plug terminal and said gate member.

7. An electric connector according to claim 1, wherein
said connector housing accommodates a lock member which locks the coupling
between the electric connector and the mating connector.

8. An electric connector according to any one of claims 1 to 7, wherein
said connector housing accommodates the spring which biases said gate member,
and said connector housing is covered with a cover body.

9. An electric connector according to claim 8, wherein operating means is
provided in said cover body, and said lock member is operated to release a lock on

the mating connector by the operating means.
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