
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 example, as 

shown 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") 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 321 and 322, and 

thin grooves are formed in the side pieces 321, 322 respectively, and lock arms 341, 

342 to be engaged with a mating connector (not shown) are accommodated in the 
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grooves. In the three plug terminals 31a to 31c, their front end portion is located 

in the U-shaped head 32b, and their rear end portion is 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 and 

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 surfaces of the cover body 33, the lock 

arms 341 and 342 are lowered to release the engagement with the mating connector 

by depressing the push button 33a. 

In the electric connector 30, the respective plug terminals 31a to 31c are 

projected from the U-shaped head 32b of the housing 32. There 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, 

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
surfaces of the cover body 33, the lock  arms 34, and 342 are lowered to
release the engagement with the mating connector  by depressing the
push button 33a. In the electric connector 30, the respective plug
terminals 31a to 31c are  projected from the U-shaped head 32h of the
housing 32. There 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 321 2 and 322 of the
U-shaped head 32b, and the three plug terminals 31a to 31c are  



and 3z2 of the U-shaped head 32b, and the three plug terminals 3 l a  to 31c are 

coupled to the mating connector. Before coupling the three plug terminals 31a to 

31c 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 terminal, and the plug terminal might be 

folded down at worst. Any damage, deformation or the like of the plug terminal 

causes a failure of connection to the mating connector in good condition. On the 

contrary, in the conventional electric connector 35, because the plug terminal 37 is 

covered with the cover body 40, such problems are never caused. However, in the 

terminal portion 38 of the electric connector 35, because the plug terminal 37 and 

the spring 36 are individually formed, the number of component 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. 

coupled to the mating connector. Before coupling the three plug terminals
31a to  31c 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
terminal, and the plug terminal might be  folded down at worst. Any
damage, deformation or the like of the plug terminal  causes a failure of
connection to the mating connector in good condition. On the  contrary, in
the conventional electric connector 35, because the plug terminal 37 is
covered with the cover body 40, such problems are never caused.
However, in the  terminal portion 38 of the electric connector 35, because
the plug terminal 37 and  the spring 36 are individually formed, the
number of component 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. 3 SUMMARY OF THE INVENTION 



SUMMARY OF THE INVENTION 

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 terminal, the contact 

portion and the electric wire connecting portion are connected to each other 

through 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 portion of the plug terminal is held in the connector housing by the gate 

member while the spring is compressed 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 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 terminal, the contact  portion and the electric wire
connecting portion are connected to each other  through 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
portion of the plug terminal is held in the connector housing by the gate
member while the spring is compressed 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 4
formed in the fixing portion. 



formed in the fixing portion. 

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 fiom each other, 

and the first and second plug terminals are alternately fitted in the connector 

housing. 

In the electric connector according to the first aspect, 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 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 fiom 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 

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
are alternately fitted in the connector  housing. In the electric connector
according to the first aspect, 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
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 5 connector. In the electric connector
according to any one of the first to seventh aspects,  



connector. 

In the electric connector according to any one of the first to seventh aspects, 

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 connector 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 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 

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
connector 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
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 6 spring
force can be obtained. According to the third aspect of the invention, the
contact portion is  provided at one end of the connected laterally-facing
S-shaped spring units, and the  



spring force can be obtained. 

According to the third aspect of the invention, the contact portion is 

provided at one end of the connected laterally-facing S-shaped spring units, and the 

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 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 

7 

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
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 7 are firmly performed between the electric connector
and the mating connector.  The contact of contact portion of the plug
terminal and the operation of the  operating member of the gate member
can be stably performed. According to the seventh and eighth aspects of
the invention, in coupling  



are firmly performed between the electric connector and the mating connector. 

The contact of contact portion of the plug terminal and the operation of the 

operating member of the gate member can be stably performed. 

According to the seventh and eighth aspects of the invention, in 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 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 

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 

XI direction of Fig. 3A, and Fig. 3C is a front view when viewed from an Xz 

direction of Fig. 3A; 

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 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  invention, Fig. IA 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 X2  direction of Fig. 3A; 8 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
X3  direction of Fig. 4A, and Fig. 4C is a side view when viewed from an
X4 direction  of Fig. 4A; Fig. 5 shows a plug terminal of the electric
connector of Fig. 1, Fig. 5A is a  



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 X3 

direction of Fig. 4A, and Fig. 4C is a side view when viewed from an X4 direction 

of Fig. 44; 

Fig. 5 shows a plug terminal of the electric connector of Fig. 1, Fig. 5A is a 

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 

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

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  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 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. 1OA is a  sectional view taken on line XA-XA of
Fig. 9A, Fig. lOB is a sectional view taken  on line XB-XB of Fig. 9A, and
Fig. IOC is an enlarged sectional view of an XC  portion of Fig. 1OA; Fig.
11 shows each section of the electric connector of Fig. 9, Fig. I1A is a
sectional view taken on line XIA-XIA of Fig. 9C, Fig. 11B is a sectional
view taken 9 on line XIB-XIB of Fig. 9C, and Fig. I I C is an enlarged
sectional view of an XIC  portion of Fig. I I A; 



on line XIB-XIB of Fig. 9C, and Fig. 11C is an enlarged sectional view of an XIC 

portion of Fig. 1 ZA; 

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 illustrated by 

way of example of an electric connector in order to substantiate the technical 

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 XI direction of Fig. 3A, and Fig. 3C is a front 

view when viewed from an X2 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 Xj direction of Fig. 4A, and Fig. 4C is a side 

view when viewed from an X4 direction of Fig. 4A. Fig. 5 shows a plug terminal 

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
illustrated by  way of example of an electric connector in order to
substantiate the technical  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. I
shows an electric connector according to a first embodiment of the
invention, Fig. IA is an appearance perspective view when viewed from
one  direction, and Fig. IB 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
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 rear view when viewed from anX3direction of Fig. 4A, and Fig. 4C is a
side  view when viewed from an X4 direction of Fig. 4A. Fig. 5 shows a
plug terminal 10 of the electric connector of Fig. 1, Fig. 5A is a side view
showing one type of plug  terminal, and Fig. 5B is a side view showing
another type of plug terminal. Fig. 6  



of the electric connector of Fig. 1, Fig. 5A is a 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 X5 

d-irection 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 the electric connector of Fig. 1, Fig. 8A is 

an appearance perspective view, and Fig. 8B is a rear view. 

An electric connector 1 of the first embodiment is a plug-type electric 

connector coupled to a receptacle connector. As shown in Figs. 1 and 2, the 

electric connector 1 includes plural plug terminals 15 (see Fig. 5), a connector 

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 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 accommodation hole 6, and guide grooves 71 and 72. 

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 

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
the electric connector of Fig. 1, Fig. 8A is  an appearance perspective
view, and Fig. 8B is a rear view. An electric connector I of the first
embodiment is a plug-type electric  connector coupled to a receptacle
connector. As shown in Figs. I and 2, the  electric connector 1 includes
plural plug terminals 15 (see Fig. 5), a connector  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 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
accommodation hole 6, and guide grooves 71 and 72.  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 11 at a position close to the front wall surface 3a, and the
accommodation hole 6  



at a position close to the front wall surface 3a, and the accommodation hole 6 

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 7, 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 is pushed in the 

projection portion 4, and an electric wire connecting terminal is projected from the 

rear wall surface 3b. 

The projection portion 4 of the front wall surface 3a is a portion which is 

inserted into the hollow portion to be fitted and coupled in the mating connector 

(not shown). The projection portion 4 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 51 and 52 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 51 and 52 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 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 

surface 4d of the projection portion 4, and into which arm pieces 11 and 1 l2 of the 

gate member 10 are inserted. The guide grooves 53 and 54 are communicated with 

the guide grooves 33 and 34 provided in the front wall surface 3a of the housing 2. 

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 is pushed in the  projection portion 4, and
an electric wire connecting terminal is projected from the  rear wall surface
3b. The projection portion 4 of the front wall surface 3a is a portion which
is  inserted into the hollow portion to be fitted and coupled in the mating
connector  (not shown). The projection portion 4 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 51 and 52 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 51 and 52 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 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
surface 4d of the projection portion 4, and into which arm pieces 11, and
112 of the  gate member 10 are inserted. The guide grooves 53 and 54
are communicated with  the guide grooves 33 and 34 provided in the front
wall surface 3a of the housing 2. 12 



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 3a of the housing 2 to reach the rear wall surface 3b of the 

housing 2. The groove shapes of the projection-portion holes 41 to 4, are formed 

according to the shapes of the later-mentioned plug terminals 15 (see Fig. 15) such 

that the plug terminals 15 can be inserted from the rear wall surface 3b. 

As shown in Fig. 4, the gate member 10 is formed by a rectangular plate 

body. The gate member 10 includes front and rear wall surfaces 1Oa and lob, 

upper and lower wall surfaces 1Oc and lOd, and side wall surfaces 1Oe and 1Of. 

The gate member 10 is formed by a molding body made of a synthetic resin, and 

the molding body has a size inserted into the accommodation hole 6 of the housing 

2. The front wall surface 1Oa of the gate member 10 has a pair of arm pieces 1 11 

and 112, a pair of communication holes 121 and 122, and plural guide grooves 131 to 

13,. The arm pieces 1 l1 and 1 l2 are located near both side portions of the front 

wall surface, and projected forward by a predetermined length. The 

communication holes 121 and 122 are provided at positions close to the arm pieces 

11 1 and 1 l2 to guide upward and downward movements of the lock arms 16. The 

guide grooves to 13, guide the upward and downward movements of the 

contact portions of the plug terminals 15 which are provided between the arm 

pieces 1 l1 and 1 l2 and between the communication holes 121 and 122. The 

respective arm pieces 1 l1 and llz are an operating member which abuts on an 

operating piece of the mating connector (not shown) to be lifted upward. An 

inclined portion 1 lo is formed at a front end portion of each of the arm pieces 111 

and 112 while inclined toward a lower light direction in Fig. 4C such that the gate 

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
3a of the housing 2 to reach the rear wall surface 3b of the  housing 2.
The groove shapes of the projection-portion holes 41 to 4" are formed
according to the shapes of the later-mentioned plug terminals 15 (see Fig.
15) such  that the plug terminals 15 can be inserted from the rear wall
surface 3b. As shown in Fig. 4, the gate member 10 is formed by a
rectangular plate  body. The gate member 10 includes front and rear wall
surfaces l0a and lob,  upper and lower wall surfaces l0c and 10d, and side
wall surfaces loe and 10f.  The gate member 10 is formed by a molding
body made of a synthetic resin, and  the molding body has a size inserted
into the accommodation hole 6 of the housing  2. The front wall surface
l0a of the gate member 10 has a pair of arm pieces l1,  and 112, a pair of
communication holes 12, and 122, and plural guide grooves 13, to  13a.
The arm pieces 11, and 112 are located near both side portions of the
front  wall surface, and projected forward by a predetermined length. 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
downward movements of the  contact portions of the plug terminals 15
which are provided between the arm  pieces 11, and 112 and between the
communication holes 12, and 122. The  respective arm pieces 11, and
112 are an operating member which abuts on an  operating piece of the
mating connector (not shown) to be lifted upward. An  inclined portion 110
is formed at a front end portion of each of the arm pieces 111  



member 10 is smoothly lifted upward when the arm pieces 11 and 1 l2 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 lob respectively, and inclined portions 130 

are formed in the guide grooves 131 to 13, while groove widths in a longitudinal 

direction in the rear wall surface lob are made longer than those in the longitudinal 

direction in the front wall surface 10a. The inclined portion 130 is a shoulder 

portion by which a locking protrusion 15a of the plug terminal 15 is locked (see Fig. 

IOC). Small protrusions 141 and 142 protruded upward are formed on both sides 

in the upper wall surface 10c, and a coil spring 22 is fitted in each of the small 

protrusions 141 and 1412. 

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 a spring portion 15b, a fixing portion 152, and an 

electric wire connecting terminal 153. The contact portion 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 The 

fixing portion 152 is connected to an end portion of the spring portion 15b. The 

electric wire connecting terminal 153 is provided in the fixing portion 152. 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 

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
130  are formed in the guide grooves 131 to 13" while groove widths in a
longitudinal  direction in the rear wall surface 10b are made longer than
those in the longitudinal  direction in the front wall surface 10a. The
inclined portion 130 is a shoulder  portion by which a locking protrusion
15a of the plug terminal 15 is locked (see Fig.  IOC). Small protrusions 14,
and 142 protruded upward are formed on both sides  in the upper wall
surface 10c, and a coil spring 22 is fitted in each of the small  protrusions
14, and 142. 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 151, a spring portion 15b, a
fixing portion 152, and an  electric wire connecting terminal 153. The
contact portion 151 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 151. The  fixing portion 152 is
connected to an end portion of the spring portion 15b. The  electric wire
connecting terminal 153 is provided in the fixing portion 152. 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  



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 deforming the spring portion 15b on a support 

point of an arc-shaped bent portion 150 of the laterally-facing S-shaped spring unit 

15u. Therefore, the meandering spring portion 15b is compressed to impart 

springiness by pressing the contact portion 151 toward the direction of the furing 

portion 152. The contact portion is projected toward the substantially 

horizontal direction from the substantial center portion of the spring unit 15u 

located on one end of the spring portion 15b. A locking protrusion 15a is formed 

in a connection portion between the contact portion and the spring unit 15u, 

and the locking protrusion 15a is locked on the inclined portions 130 in the guide 

grooves to 13, of the gate member 10. The furing portion is a portion 

which is fured to the housing 2, and the fixing portion 152 is formed in wide width 

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

forming the furing portion 152 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 IS2. That is, the electric wire connecting 

terminal 1 53 of the plug terminal 15A is provided in the upper portion of the fuing 

portion 152, while an electric wire connecting terminal of the plug terminal 15B 

is provided in the lower portion of the furing portion 152. The plug terminals 15A 

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 

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
deforming the spring portion 15b on a support  point of an arc-shaped
bent portion 150 of the laterally-facing S-shaped spring unit  15u.
Therefore, the meandering spring portion 15b is compressed to impart
springiness by pressing the contact portion 15, toward the direction of the
fixing  portion 152. The contact portion 15t is projected toward the
substantially  horizontal direction from the substantial center portion of the
spring unit 15u  located on one end of the spring portion 15b. A locking
protrusion 15a is formed  in a connection portion between the contact
portion 15, and the spring unit 15u,  and the locking protrusion 15a is
locked on the inclined portions 130 in the guide  grooves 13, to 13, of the
gate member 10. The fixing portion 152 is a portion  which is fixed to the
housing 2, and the fixing portion 152 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 152 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 152. That is, the electric wire
connecting  terminal 153 of the plug terminal 15A is provided in the upper
portion of the fixing  portion 152, while an electric wire connecting terminal
15'3 of the plug terminal 15B  is provided in the lower portion of the fixing
portion 152. The plug terminals 15A  



short circu.it trouble between the adjacent plug terminals 15 can be decreased while 

an interval between the connected electric wires can be broadened to facilitate the 

connecting work. 

As shown in Fig. 6, the lock arm 16 having predetermined width and 

length is formed in a linear shape, and integrally made of a metal material. The 

lock arm 16 includes a locking protrusion 16b, a futing portion 16c, and a coupling 

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 futing 

portion 16c is located at the rear end of the lock arm 16, and is futed to the housing 

2. The coupling portion 16a couples the locking protrusion 16b and the futing 

portion 16c. The futing portion 16c of the lock arm 16 is fixed to 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 191 and 

192 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 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 18a, a U-shaped cutout 

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 connected electric wires can be broadened to facilitate the  connecting
work. As shown in Fig. 6, the lock arm 16 having predetermined width and
length is formed in a linear shape, and integrally made of a metal material.
The  lock arm 16 includes a locking protrusion 16b, a fixing portion 16c,
and a coupling  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 housing  2. The coupling portion 16a
couples the locking protrusion 16b and the fixing  portion 16c. The fixing
portion 16c of the lock arm 16 is fixed to 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  192 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  



groove 19,, is formed near an outer periphery, and a push piece, i.e., a push button 

19 is formed. The push button 19 can elastically be deformed on the fulcrum of 

the portion coupled to the upper plate 18a. Two operating protrusion pieces 191 

and 1g2 are formed on the backside of the push button 19. The protrusion pieces 

191 and 1g2 abut on the lock arm 16 to depress the lock arm 16 downward. Two 

protrusions 181 and lg2 which fix the springs 22 (see Fig. 2) are formed on the 

backside of the upper plate 18a. In the outer peripheral walls 18b to 18e, a recess 

18b' fitted with the projection portion 4 of the housing 2 is formed in the wall 

surface 18b, and a semi-circular groove 18d' forming an electric wire insertion port 

is formed in the wall surface 18d which faces the wall surface 18b. 

As shown in Fig. 8, the base case 20 includes a bottom plate 20a, outer 

peripheral walls 20b to 20e, and an opening 200 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 1 l1 and 1 l2 of the gate 

walls l8b to 18e, and an opening 18o 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
periphery, and a push piece, i.e., a push button  19 is formed. The push
button 19 can elastically be deformed on the fulcrum of  the portion
coupled to the upper plate 18a. Two operating protrusion pieces 19t  and
192 are formed on the backside of the push button 19. The protrusion
pieces  19t and 192 abut on the lock arm 16 to depress the lock arm 16
downward. Two  protrusions 181 and 182 which fix the springs 22 (see
Fig. 2) are formed on the  backside of the upper plate 18a. In the outer
peripheral walls 18b to 18e, a recess  18b' fitted with the projection portion
4 of the housing 2 is formed in the wall  surface l8b, and a semi-circular
groove l8d' forming an electric wire insertion port  is formed in the wall
surface 18d which faces the wall surface 18b. As shown in Fig. 8, the
base case 20 includes a bottom plate 20a, outer  peripheral walls 20b to
20e, and an opening 20o 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  



member 10 are inserted from the respective guide grooves 31 and 32 of the front wall 

surface 3a of the housing 2 to push up the accommodation hole 6. The upper end 

portions of the arm pieces 11, and 1 l2 are inserted into the guide grooves 53 and 54 

of the projection portion 4 by pushing up the accommodation hole 6 respectively 

(see Fig. 3C). 

Then, the plural plug terminals 15 and two lock arms 16 are fitted in the 

housing 2 in which the gate member 10 is fitted. In fitting the plug terminal 15, 

the guide grooves 131 to 13, of the gate member 10 run through the 

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 151 

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 furing portions 152 of the inserted plug terminals 15 are fured 

by press-contact in the housing 2. The two lock arms 16 are inserted into the 

fitting holes 51 and 52 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 52 of the projection portion 4 

respectively while furing the furing portions 16c 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 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 lid cover 18, the projection 

portion 4 of the housing 2 is projected from a gap formed between the recess 20b' of 

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
gate 17 member 10 are inserted from the respective guide grooves 31 and
32 of the front wall  surface 3a of the housing 2 to push up the
accommodation hole 6. The upper end  portions of the arm pieces 11, and
112 are inserted into the guide grooves 53 and 54  of the projection
portion 4 by pushing up the accommodation hole 6 respectively  (see Fig.
3C). Then, the plural plug terminals 15 and two lock arms 16 are fitted in
the  housing 2 in which the gate member 10 is fitted. In fitting the plug
terminal 15,  the guide grooves 13, to 13" of the gate member 10 run
through the  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
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 152
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 51 and 52 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 52 of the projection portion 4  respectively
while fixing the fixing portions 16c into the housing 2. 



the base case 20 and the recess 20b' of the lid cover 18, and the electric wire 

insertion hole 21 is formed in a gap formed between the groove 20c' of the base 

case 20 and the groove 18d' of the lid cover 18 to complete the electric connector 1. 

Thus, when the cover body 17 is formed while separated from the housing 2, the 

assembly can easily be performed. 

Then, a method of using the assembled electric connector will be described 

with reference to Figs. 9 to 11. Fig. 9 shows the 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 shown in Fig. 9, Fig. 1OA 

is a sectional view taken on line XA-XA of Fig. 9A, Fig. 1OB is a sectional view 

taken on line XB-XB of Fig. 9A, and Fig. 1OC 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 XIA-XIA of Fig. 9C, Fig. 11B is a 

sectional view taken on line XB-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 151 of the plug terminal 15 is pushed in onto the side of the 

furing portion 152. At this point, the contact portion 151 of the plug terminal 15 is 

accommodated in the housing 2, and the contact portion 151 is not projected from 

the front wall surface 4a of the projection portion 4. This is because that the gate 

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
lid cover 18, the projection  portion 4 of the housing 2 is projected from a
gap formed between the recess 20b' of 18 the base case 20 and the
recess 20b' of the lid cover 18, and the electric wire  insertion hole 21 is
formed in a gap formed between the groove 20c' of the base  case 20 and
the groove 18d' of the lid cover 18 to complete the electric connector 1.
Thus, when the cover body 17 is formed while separated from the housing
2, the  assembly can easily be performed. Then, a method of using the
assembled electric connector will be described  with reference to Figs. 9
to 11. Fig. 9 shows the 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 shown in Fig. 9, Fig. I OA  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. 1OC 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. I IA is a sectional view taken on line XTA-XIA of Fig. 9C, Fig. 11B is a
sectional view taken on line XIB-XIB of Fig. 9C, and Fig. 11C is an
enlarged  



member 10 located in the accommodation hole 6 of the housing 2 is pushed 

downward by extension force of the spring 22 and thereby the inclined portion 130 

of the guide groove 131 is locked to regulate the extension in the longitudinal 

direction of the plug terminal 15 by the locking protrusion 15a of the plug terminal 

15. 

On the contrary, in coupling the electric connector 1 to the mating 

connector, the operating 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 11 I and 1 l2 of the gate member 10 

against the extension force of the spring 22. When the gate member 10 is pushed 

upward, because the locking between the locking protrusion 15a of each plug 

terminal 15 and each inclined portion 130 of the gate member 10 is released, each 

contact portion 151 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 151 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 191 and 1g2 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 embod.iment, the contact portion of each plug terminal 15 is 

20 

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
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 19 member 10 located in the accommodation hole 6
of the housing 2 is pushed  downward by extension force of the spring 22
and thereby the inclined portion 130  of the guide groove 131 is locked to
regulate the extension in the longitudinal  direction of the plug terminal 15
by the locking protrusion 15a of the plug terminal 15. On the contrary, in
coupling the electric connector 1 to the mating  connector, the operating
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
member 10  against the extension force of the spring 22. When the gate
member 10 is pushed  upward, because the locking between the locking
protrusion 15a of each plug  terminal 15 and each inclined portion 130 of
the gate member 10 is released, each  contact portion 151 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  



pushed in the projection portion when the electric connector 1 is not coupled to the 

mating connector. Alternatively, the push button 19 is depressed in the state 

shown in Fig. 1 lA, the spring portion 15b of each plug terminal 15 is compressed in 

conjunction with the lowering of the gate member 10, and each contact portion 15, 

may be pushed in the projection portion 4. 

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
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 20 pushed in the projection portion
when the electric connector 1 is not coupled to the  mating connector.
Alternatively, the push button 19 is depressed in the state  shown in Fig.
11A, the spring portion 15b of each plug terminal 15 is compressed in
conjunction with the lowering of the gate member 10, and each contact
portion 15,  may be pushed in the projection 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  



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 

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 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 furing portion is 

formed in the other end portion in order to fur 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 

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 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 22 portions of said
first and second plug terminals are formed at positions where said  fixing
portions differ from each other, and the first and second plug terminals are
alternately fitted in said connector housing. 5. An electric connector
according to claim 1, wherein said gate member  includes holding means
and an operating member, the holding means  accommodating and
holding at least a part of the contact portion of said plug  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  



portions of said first and second plug terminals are formed at positions where said 

fixing portions differ from each other, and the first and second plug terminals are 

alternately fitted in said connector housing. 

5. An electric connector according to claim I ,  wherein said gate member 

includes holding means and an operating member, the holding means 

accommodating and holding at least a part of the contact portion of said plug 

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. 

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. 23 




