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DATE OF RECEIPT ................................. .. -·-ELECTRICAL CONNECTOR 

BACKGROOND OP THB INVENTION 

Field of the Invention 

The present invention relates to an electrical 
5 connector for electrically connecting a first flexible board 

and an other identical connector, and more specifically to a 

electrical connector which may be used as a male or a female 
type of connector. 

Description of Related Art 

10 In order to mutually connect two flexible printed 
circuit boards to each other in the casing of an electrical 
apparatus (for example, video tape recorder), generally, a male 

connector and a female connector, each connected to the 

respective flexible circuit boards, are used. When the male 
15 and female connectors are coupled together, the two flexible 

circuit boards are then electrically connected. 

The male and female connectors each has a housing 
including a plurality of contacts. The shape of the housing 
varies in accordance with the type of the connector, i . e. , male 

20 or female, so as to make it fit with the housing of another 
connector. 

Each of the contacts in the housing of a connector has 

a first contact point to be brought into contact with one of 
the flexible circuit boards and a second contact point to be 

25 brought into contact with the other connector. The shape of 
the second contact point varies in accordance with the type of 
the connector. 

Therefore, in order to manufacture· male and female 
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connectors, two types of housing casting molds and two types of 
contact ~unching-out dies are necess·ary, i.e. , one each for the 

male and the female connectors. 

SUMMARY OP' THE INVENTION 
In order to decrease the production cost of 

connectors, it is preferable to design housings and contacts 
that have the same shape for both male and female connectors. 

The object of the invention is to provide a connector 
that may be used as either a male or female type of connector 

10 since the connector is identical for both types. Accordingly, 
the production cost of the connectors can be decreased. 

In order to achieve the above and other objects, there 
is provided, according to the present invention, electrical 
connectors which can be connected to each of a first and a 

15 second flexible boards so as to electrically connect the boards 
to each other. An electrical connector includes a housing 
having a first surface including an opening for receiving the 
first flexible board, and a second surface including a 
projecting portion and a recess portion, the opening and the 

20 recess portion communicating with each other, and the 
projecting portion and the recess portion formed in shapes so 
that the projecting portion of the housing of the connector 
fits into the recess portion of the housing of the other 
identical connector. 

25 The electrical connector also includes a plurality of 
elastic contacts situated in the housing and having an 
identical shape, for establishing an electrical connection to 
a flexible substrate of the first flexible board, each of the 
contacts having a first contact portion located at the opening 

30 of the housing for clamping to the flexible substrate to 
provide electrical contact thereto, a second contact portion 
located at the projecting portion of the housing, and a third 
contact portion located in the first surface of the housing, 
the second contact portion configured to engage the third 

35 contact portion of the other identical connector when the 
projecting portion of the connector is fit into the recess 
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portion of the housing of the other identical connector so that 
the first flexible board is electrically connected to the 
second flexible board. 

According to the connector of the present invention, 
5 the protrusion portion of the housing of one connector can be 

fit into the recess portion of the housing of another 
connector, and therefore the housing can be used regardless of 
the of the connector, i.e., male or female. 

In addition, according to the connector of the present 
10 invention, the contacts of either type of connector have an 

identical shape, and therefore, the contacts can be used 
regardless whether the connector is a male or female type. 
Further, when the protrusion portion of one connector is fit 
into the recess portion of another connector of the present 

15 invention, the force of the contact which acts to press the 
flexible board is increased by the elasticity of the contact 
between the connectors, and therefore a high firmness between 
the contact and the flexible board can be achieved. 

BRIBJ' DESCRIPTION OP THE DRAWINGS 
20 Figure 1 is a perspective view of an electrical 

connector according to a first embodiment of the present 
invention. 

Figure 2 is a bottom view of the electrical connector 
shown in Figure l showing the bottom surface. 

25 Figure 3 is a cross section of the electrical 
connector shown in Figure 1 taken along the line III-III.shown 
in Figure l.. 

Figure 4 is a side view of the contact of the 
electrical connector ·shown in Figure l. 

30 Figure 5 is a back side view of the contact shown in 
Figure 4 showing a back surface of the contact when viewed in 
a direction designated by arrow IV in Figure 4 . 

. . 
Figure 6 is a cross section of a second embodiment of 

the present invention, in which two electrical connectors as 
35 shown in Figure l are used to form a board-to-board connection 

structure. 
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Figure 7 is a perspective view of a third embodiment 

of the p:esent invention, showing the structure of a casing to 

which an electrical connector shown in Figure 1 is set. 

Figure 8 is a perspective view of the structure of the 

5 casing shown in Figure 7 in a state where two electrical 

connectors are set. 

DESCRIPTION OP THE PREFERRED BMBODIMBNT 

Figures 1 to 3 show an electrical connect~r according 

to an embodiment of the present invention. A connector 2 , 

10 which may be used as a male or female connector, is used in 

pairs of two, each having the same shape, i.e., identical, to 

form an interconnection. The connector 2 as shown in Figure l 

has a housing 4 formed by a molding process. A lower surface 

4a of the housing 4 has a first slot 6 for accepting a flexible 

15 printed circuit board. 

An upper surf ace 4b of the housing 4 has a wall 8 

extending along one of the longitudinal peripheries of the 

upper surface 4b and a second slot 10 extending along the other 

longitudinal periphery of the upper surface 4b. The wall 8 and 

20 the second slot 10 each has a vertical cross section of a 

substantially 11 U11 shape, and they are arranged so as to face 

each other. The wall 8 and the upper surface 4b of the housing 

4 have first and second cavities 12a and 12b, respectively, for 

receiving a plurality of contacts 14 of the connector 2. 

25 The second slot 10 has a third cavity l2c for 

receiving a plurality of contacts 14 of another connector. It 

should be noted that the first cavity 12a extends upward along 

the wall 8 I the Second cavity 12b extends from the upper 

surface 4b of the housing towards the inside of the housing 4, 

30 and the third cavity 12c which is coupled with the second slot 

10, extends towards the inside of the housing 4. 

It is·preferable that connector has ribs 16a and 16b 

serving to aid affixing the connector 2 to a casing of an 

electronic apparatus, the ribs projecting from both ends of the 

35 housing 4. Further, it is preferable that the projections of 

the ribs 16a and 16b be different in length in order to set and 
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determine polarity of the connector 2 . 
. It is also preferable that longitudinal side surfaces 

4c and 4d of the housing 4 have recess portions 18a and 18b for 
fixing the connector 2 to the casing of the electronic 

5 apparatus. The polarity of the connector 2 can be set by 
making the shape of the recess portion 18a of the side surface 
4c of the housing 4, different from that of the recess portion 
18b of the other side surface 4d. For example, in Figure 3, 
which is a cross section of the electrical connector shown in 

10 Figure 1 taken along the line III - III shown in Figure 1, the 
recess portion 18a is made through the side surface 4c to slot 
10, whereas the recess portion lBb of the side surfaces 4d does 
not go through wall 8. As can be seen from Figure l, contacts 
14 are exposed from the recess portion lSa of the side surface 

15 4c. However, as will be described later, when two connectors 
are joined together, the recess portion 18a is covered by the 
wall 8 of the joining connector, thereby avoiding any problems 
that may be caused by the exposure of the contacts 14. 

In the connector 2, the plurality of contacts 14 are 
20 arranged at the same interval along the direction of the second 

slot l.O extending along side surface 4c. In an exemplary 
embodiment of the invention, a contact 14, in particular, such 
as shown in Figures 3 to 5, is made of a plate metal material 
having a required conductivity and elastic property, such 

25 metals include, for example, stamped phosphor bronze, brass and 
beryllium steel, with the surface plated with gold. 

Each of the contacts 14 has substantially an 11 h 11 

shape. One end of a contact 14 has an opening 20 (as shown in 
Figure A) for holding one end of a flexible printed circuit 

30 board 22. The tip end of the opening 20 is limited.by contact 
projections 24a and 24b which face each other. Each of the 
contact projections 24a and 24b formed elastically contact to 
solder pads (not shown) arranged on each of the surfaces of one 
end of the circuit board 22. A distance "d" (as shown in 

35 Figure 4) between the contact projections 24a and 24b facing 
each other is set slightly smaller than the thickness of the 
board 22 in an initial state when a board 22 is not inserted 
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the opening 20 . 
. The contact projection 24b of the contact 14 is formed 

slightly eccentric towards the contact projection 24a so as to 
create a gap "gl" as shown in Figure 3 between the inner bottom 

s surface 26 of the wall a of the housing 4 and itself. Such an 
arrangement facilitates the accommodation of the board 22 
between the contact projections 24a and 24b facing each other, 
so that contact 14 may elastically expand when the board 22 is 
inserted into the opening 20. 

10 The other end of the contact 14 has one contact 
projection 24c. This contact projection 24c is also formed 
eccentric so as to create a gap "g2 11 between the inner top 
surface 28 of the wall 8 cavity 12 a between the wall 8 and the 
contact projection 24c, thus forming a flat shoulder portion 

15 24d of the contact 4 is situated between the contact 
projections 24a and 24c of the contact 14 such as to be 
integrated with the upper surface 4b of the housing 4. In 
particular, the contact projection 24c and the shoulder portion 
24d are pushed into the first and second cavities 12a and 12b, 

20 respectively of the housing A, so as to situate the contact 
projections 24a and 24b facing each other in the first slot 6 
of the housing 4 in surf ace 4a. The contact as shown in Figure 
4 also has a side protrusion for engaging the inner surface of 
wall 8 when the contact 14 is placed in the housing 4. The 

25 placement of the side protrusion is shown in Figure S where 
Figure 5 is a back side view of the contact shown in Figure 4 
showing a back surf ace of the contact when viewed in a 
direction designated by arrow IV in Figure 4. 

Figure 6 depicts a second embodiment of the invent ion. 
-

30 As shown in this figure, two of the above-described. connectors 

35 

are engaged in series to engage one board 22 to another 22' 
board. The same structural elements are used in the connector 
2' as those in the first embodiment and are designated by the 
same reference numerals. In this embodiment, the connector 

designated by reference numerals 2' is identical to the 

connector 2 of the first embodiment. The flexible printed 
circuit boards 22 and 22' have a similar thickness and 
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placement of solder pads on substrates ofi the boards· so as to 

engage p~ojections in the contacts of both the connectors 2 and 
2, . 

Boards 22 and 22' are inserted to the opening 20 of 

5 each contact 14 of the respective connectors 2 and 2' via the 

first slots 6. The connector 2 is joined to the connector 2' 

by mutually inserting the wall 8 of one connector to the second 

slot 10 of the other. Thus, the shoulder portion 24d of the 

each contact 14 of the connector 2 and the shoulder portion 24d 

10 of each contact 14 of the connector 2' are brought into 

engagement with each other for electrical connection. At the 

same time, the contact projection 24c of each contact 14 of the 

connector 2 is inserted into a third cavity 12c of the 

connector 2 ' . 

15 Since the contact projection 24c is formed 

eccentrically as mentioned above, it is brought into contact 

with the back surface 24e of the contact projection 24a of each 

contact 14 of the connector 2', and elastically pushes the 

contact projection 24a towards the contact projection 24b. As 

20 a consequence, the solder pads on the substrate of the board 

22' are further firmly pressed by the contact projections 24a 

and 24b of each contact 14 of the connector 2' , thereby 

assuring the electrical connection between the contacts 14 of 

the connector 2' and the board 22'. Similarly, the contact 

25 projection 24c of each contact 14 of the connector 2' 

elastically presses the contact proJection 24a of each contact 

14 of the connector 2 towards the contact projection 24b. 

Therefore, the contacts 14 of the connector 2 are securely 

electrically connected to the substrate or solder pads of the 

30 board. 

As described above, the board 22 is electrically 

connected to the board 22' by joining the connector 2 to the 

connector 2' , in part, the force of each contact of each 

connector to the corresponding board is urged by the 

35 interconnection of the connectors. Further, the wall 8 of each 

connector serves to cover the recess portion 18a, of the other 

connectors, as each connector is inserted into the second slot 

iliii/IWJli 
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10 of the other connector, and therefore the contact point 
between a contact 14 of the connector and a contact 14 of the 
connector 2' is completely covered, thereby suppressing the 
leakage of the electricity. 

Figures 7 and 8 are diagrams showing a structure of 
the casing of an electronic apparatus, upon which the connector 
2 may be mounted. A portion of an inner wall 32 of the casing 
30 forms a pocket 34 which fits the out-line of the lateral 
cross section of the housing 4 of the connector 2. On the 

10 inner wall 32 of the casing, which is located in the pocket 34, 
projections 36 are formed for matingly engaging the recess 
portion 18a or 18b of the housing 4. When the housing 4 is fit 
into the pocket 34 and the projections 36 are engaged with the 
recess portions 18a or 18b of the housing 4, the connector 2 is 

15 set in the casing 30. In order to prevent the connector 2 from 
dropping out of a predetermined mounting position, it is 
preferable that the inner wall 32 of the casing have a stopper 
38 for supporting the connector 2. 

As described, there is no distinction between male and 
20 female types of housings or contacts in the electrical 

connector of the present invention. Therefore, the same 
electrical connector can be used as a socket side or an insert 
side connector. Consequently, during production of the 
electrical connector of the present invention, only one type of 

25 a mold need be used to produce the housing and only one type of 
die to produce the contacts, thus achieving a reduction in the 
production cost of the electrical connectors. 
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l lllllll llllll lllll lllll II llll 
* C l M S * is claimed is: 

1. An electrical connector which can be connected 
to a first flexible board and to another identical electrical 
connector where the other electrical connector can be connected 
to a second flexible board so as to electrically connect the 

5 first and second boards to each other, said electrical 
connector comprising: 

a housing having a first surf ace including an opening 
for receiving the first flexible board, and a second surface 
including a projecting portion and a recess portion, the 

10 opening and the recess portion communicating with each other, 
and the projecting portion and the recess portion formed in 
shapes so that the projecting portion of the housing of the 
connector fits into the recess portion of the housing of the 
other identical connector; and 

15 a plurality of elastic contacts situated in the 
housing and having an identical shape, for establishing ·an 
electrical connection to a flexible substrate of the first 
flexible board, each of the contacts having a first contact 
portion located at the opening of the housing for clamping to 

20 the flexible substrate to provide erectrical contact thereto, 
a second contact portion located at the projecting portion of 
the housing, and a third contact portion located in the first 
surface of the housing, the second contact portion configured 
to engage the third contact portion of the other identical 

25 connector when the projecting portion of the connector is fit 

into the recess portion of the housing of the other identical 
connector so that the first flexible board is electrically 
connected to the second flexible board. 

... 
i 
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2 . An electrical connector according to claim 1, 

wherein said contacts are configured so that the second contact 

portion of each contact of the connector presses the first 

contact portion of each corresponding contact of the other 

5 identical connector and the second contact portion of each 

contact of the other identical connector presses the first 

contact portion of each corresponding contact of the connector, 

thereby elastically compressing the first contact portions of 

the contacts of the connector to clamp the first flexible board 

10 and elastically compressing the first contact portions of the 

contacts of the other identical connector to clamp the second 

flexible board. 

3 . An electrical connector according to claim 1, 

wherein said housing has a rib projecting from each end of the 

15 housing, the ribs serving to aid affixing the connector to a 

casing of an electronic apparatus. 

4. An electrical connector according to claim 3, 

wherein the projections of the ribs of the housing of the 

connector are different in length. 

20 5. An electrical connector according to claim 1, 

wherein said housing has longitudinal side surfaces and said 

longitudinal side surfaces have recess portions for fixing the 

connector to a casing of an electronic apparatus. 

6. An electrical connector according to claim 5, 

25 wherein the shape of the recess portion on one longitudinal 

side surface of the housing is different from that of the 

recess portion of the other longitudinal side surface of the 

housing. 
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7. An electrical connector according to claim 6, 
wherein the recess portion on the longitudinal side surface 
opposite the projecting portion is made through the side 
surface to communicate with the recess and recess portion on 

s· the other longitudinal side surfaces does not go through the 
side surface. 

8. An electrical connector according to claim 7, 

wherein the recess portion on the longitudinal side surface 
opposite the projecting portion is covered by the projecting 

10 portion of the other identical connector when the projecting 
portion of the other identical connector is fit into the recess 
portion of the housing of the connector. 

9 • An electrical connector according to claim 2, 
wherein said contacts are substantially "h" shaped. 

15 10. An electrical connector according to claim 9, 
wherein the contacts are made of a plate metal selected from 
the group consisting of phosphor bronze, brass and beryllium 
steel. 

11. An electrical connector according to claim 10, 
20 wherein the surface of contacts are plated with gold. 

12. An electrical connector according to claim 9, 
wherein the first contact portion has an opening for holding 
one end of a flexible board. 

13. An electrical connector according to claim 12, 
25 wherein the tip end of the opening of the first contact portion 

is limited by contact projections which face each other. 

---··-··-·---- ------· 
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14. An electrical connector according to claim 13, 

wherein _the distance between the contact projections facing 
each other is set slightly smaller than the thickness of the 

flexible board when the flexible board is not inserted into the 
5 opening. 

15. An electrical connector according to claim 13, 
wherein the contact projection of the contact closest to the 
projecting portion of the housing is formed slightly eccentric 
towards the contact projection so as to create a gap between a 

10 inner bottom surface of a wall of the projecting portion of the 

housing and itself. 

16. An electrical connector according to claim 1, 
wherein the second contact projection of the contact is formed 
slightly eccentric towards the end of contact projection so as 

15 to create a gap between a inner top surf ace of a wall of the 
projecting portion of the housing and itself. 

1 7. An electrical connector according to claim 1, 

wherein the projecting portion of the connector is fit into the 
recess portion of the housing of the other identical connector 

20 and the projecting portion of the other identical connector is 
fit into the recess portion of the housing of the identical 
connector so that the first flexible board is electrically 
connected to the second flexible board. 

18. An electrical connector according to claim 1, 
25 wherein the connector is mounted in a casing of an electronic 

apparatus. 

19. An electrical connector according to claim 18, 
wherein a portion of an inner wall of the casing forms a pocket 
which fits an outline of a lateral cross section of the housing 

3 O of the connector. 
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20. An electrical connector according to claim 19, 

wherein projections are formed on the inner wall of the casing 

located in the pocket of the casing for matingly engaging a 

recess portion of the housing of the connector. 

5 21. An electrical connector according to claim 20, 

wherein the inner wall of the casing includes a stopper for 

supporting the housing of the connector. 
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ABSTRACT 

An electrical connector which may be used as a male 

or female type of connector for connecting to a flexible board 

and an other identical connector. A plurality of contacts is 

5 located in a housing of the connector and each contact and has 

a substantially "h" shape. One end of each contact has a pair 

of first contact projections for clamping the flexible board. 

The other end has a second contact projection, which extends 

along a wall of the housing of the connector. As the wall of 

10 the connector is fit into a slot of another connector, the 

second contact projection of each contact of the connector 

presses the first contact projections of each corresponding 

contact of the other connector, which urging the clamping of 

the board by the first contact projections. 
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This is the replaeement eheet 

Date: 2 4 DEC 1998-
ELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an electrical 
connector for electrically connecting a first flexible board 
and an other identical connector, and more specifically to a 
electrical connector which may be used as a male or a female 
type of connector. 

Description of Related Art 
In order to mutually connect two flexible printed 

circuit boards to each other in the casing of an electrical 
apparatus (for example, video tape recorder), generally, a male 
connector and a female connector, each connected to the 
respective flexible circuit boards, are used. When the male 
and female connectors are coupled together, the two flexible 
circuit boards are then electrically connected. 

The male and female connectors each has a housing 
iacluding a plurality of contacts. The shape of the housing 
varies in accordance with the type of the connector, i.e. , male 
or female, so as to make it fit with the housing of another 
connecto+. 

Each. of the contacts in the housing of a connector has 
a first contact point to be brought into contact with one of 
the flexible circuit boards and a second contact point to be 

Q~ought into contact with the other connector. The shape of 
~he second contact point varies in accordance with the type of 
the connector. 

Therefore, in order to manufacture male and female 
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connectors, two types of housing casting molds and two types of 
contact ~unching-out dies are necessary, i.e. , one each for the 
male and the female connector~. 

SUMMARY OP' THE INVENTION 
!n order to decrease the production cost of 

connectors, it is preferable to design housings and contacts 
that have the same shape for both male and female connectors. 

The object of the in~ention is to provide a connector 
that may be used as either a male or female type of connector 
since the connector is identical for both types. Accordingly, 
the production cost of the connectors can be decreased. 

In order to achieve the above and other objects, there 
is provided, according to' the present invention, electrical 
connectors which can be connected to each of a first and a 
second flexible boards so as to electrically connect the boards 
to each other. An electrical connector includes a housing 
having a first surface including an opening for receiving the 
first flexible board, and a second surface including a 
projecting portion and a recess portion, the opening and the 
recess portion communicating with each other, and the 
projecting portion and the recess portion formed in shapes so 
that the proj ecti.ng portion of the housing of the connector 
fits into the recess portion of the housing of the other 
identical connector. 

The electrical connector also includes a plurality of 
elastic contacts situated in the housing and having an 
identical shape, for establishing an electrical connection to 
a flexible substrate of the first flexible board, each of the 
contacts having a first contact portion located at the opening 
of the housing for clamping to the flexible substrate to 
provide electrical contact thereto, a second contact portion 
located at the projecting portion of the housing, and a third 
contact portion located in the first surface of the housing, 
the second contact portion configured to engage the third 
contact portion of the other identical connector when the 
projecting portion of the connector is fit into the recess 

This is the replaetment 1heet 
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portion of the housing of the other identical connector so that 

the first flexible board is electrically connected to the 

second flexible board. 

According to the connector of the present invention, 

the protrusion portion of the housing of one connector can be 

fit into the recess portion of the housing of another 

connector, and therefore the housing can be used regardless of 

the of the connector, i.e., male or female. 

In addition, according to the connector of the present 

invention, the contacts of either type of connector have an 

identical shape, and therefore, the contacts can be used 

regardless whether the connector is a male or female type. 

Further, when the protrusion portion of one connector is fit 

into the recess portion of another connector of the present 

invention, the force of the contact which acts to press the 

flexible board is increased by the elasticity of the contact 

between the connectors, and therefore a high firmness between 

the contact and the flexible board can be achieved. 

BRIEP DESCRIPTION OP THE DRAWINGS 

Figure 1 is a perspective view of an electrical 

connector according to a first embodiment of the present 

invention. 
Figure 2 is a bottom view of the electrical connector 

shown in Figure 1 showing the bottom surface. 

Figure 3 is a cross section of the electrical 

connector shown in Figure 1 taken along the line III-III.shown 

in Figure 1. 
Figure 4 is a side view of the contact of the 

electrical connector ·shown in Figure 1. 

Figure 5 is a back side view of the contact shown in 

Figure 4 showing a back surface of the contact when viewed in 

a direction designated by arrow IV in Figure 4. 

Figure 6 is a cross section of a second embodiment of 

the present invention, in which two electrical connectors as 

shown in Figure 1 are used to form a board-to-board connection 

structure. 

This is tt.e replac9ment sheet 
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Figure 7 is a perspective view of a third embodiment 
of the p~esent invention, showing the structure of a casing to 
which an electrical connector shown in Figure 1 is set. 

Figure 8 is a perspective view of the structure of the 
casing shown in Figure 7 in a state where two electrical 
connectors are set. 

DESCRIPTION OP THE PREFERRED EMBODIMENT 
Figures 1 to 3 show an electrical connector according 

to an embodiment of the present invention. A connector 2, 
which may be used as a male or female connector, is used in 
pairs of two, each having the same shape, i.e., identical, to 
form an interconnection. The connector 2 as shown in Figure 1 

has a housing 4 formed by a molding process. A lower surface 
4a of the housing 4 has a first slot 6 for accepting a flexible 
printed circuit board. 

An upper surf ace 4b of the housing 4 has a wall 8 
extending along one of the longitudinal peripheries of the 
upper surface 4b and a second slot 10 extending along the other 
longitudinal periphery of the upper surface 4b. The wall a and 
the second slot 10 each has a vertical cross section of a 
substantially 11 U11 shape, and they are arranged so as to face 
each other. The wall 8 and the upper surface 4b of the housing 
4 have first and second cavities 12a and 12b, respectively, for 
receiving a plurality of contacts 14 of the connector 2. 

The second slot 10 has a third cavity 12c for 
receiving a plurality of contacts 14 of another connector. It 
should be noted that the first cavity 12a extends upward along 
the wall 8, the second cavity 12b extends from the upper 
surface 4b of the housing towards the inside of the housing 4, 

and the third cavity 12c which is coupled with the second slot 
10, extends towards the inside of the housing 4. 

It is·preferable that connector has ribs 16a and 16b 
serving to aid affixing the connector 2 to a casing of an 
electronic apparatus, the ribs projecting from both ends of the 
housing 4. Further, it is preferable that the projections of 
the ribs 16a and 16b be different in length in order to set and 
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determine polarity of the connector 2 . 
. It is also preferable that longitudinal side surfaces 

4c and 4d of the housing 4 have recess portions 18a and 18b for 
fixing the connector 2 to the casing of the electronic 
apparatus. The polarity of the connector 2 can be set by 
making the shape of the recess portion 18a of the side surf ace 
4c of the housing 4, different from that of the recess portion 
l8b of the other side surface 4d. For example, in Figure 3, 
which is a cross section of the electrical connector shown in 
Figure 1 taken along the line III - III shown in Figure 1, the 
recess portion 18a is made through the side surf ace 4c to slot 
10, whereas the recess portion lab of the side surfaces 4d does 
not go through wall a. As can be seen from Figure l, contacts 
14 are exposed from the recess portion 18a of the side surface 
4c. However, as will be described later, when two connectors 
are joined together, the recess portion 18a is covered by the 
wall 8 of the joining connector, thereby avoiding any problems 
that may be caused by the exposure of the contacts 14. 

In the connector 2, the plurality of contacts 14 are 
arranged at the same interval along the direction of the second 
slot 10 extending along side surface 4c. In an exemplary 
embodiment of the invention, a contact 14, in particular, such 
as shown in Figures 3 to 5, is made of a plate metal material 
having a required conductivity and elastic property, such 
metals include, for example, stamped phosphor bronze, brass and 
beryllium steel, with the surface plated with gold. 

Each of the contacts 14 has substantially an "h" 
shape. One end of a contact 14 has an opening 20 (as shown in 
Figure A) for holding one end of a flexible printed circuit 
board 22. The tip end of the opening 20 is limited.by contact 
projections 24a and 24b which face each other. Each of the 
contact projections 24a and 24b formed elastically contact to 
solder pads (not shown) arranged on each of the surfaces of one 
end of the circuit board 22. A distance 11 d 11 {as shown in 
Figure 4) between the contact projections 24a and 24b facing 
each other is set slightly smaller than the thickness of the 
board 22 in an initial state when a board 22 is not inserted 
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into the opening 20 . 

. The contact projection 24b of the contact 14 is formed 
slightly eccentric towards the contact projection 24a so as to 

create a gap "gl" as shown in Figure 3 between the inner bottom 

surface 26 of the wall 8 of the housing 4 and itself. Such an 
arrangement facilitates the accommodation of the board 22 
between the contact projections 24a and 24b facing each other, 

so that contact 14 may elastically expand when the board 22 is 
inserted into the opening 20. 

The other end of the contact 14 has one contact 
projection 24c. This contact projection 24c is also formed 

eccentric so as to create a gap "g2" between the inner top 

surface 28 of the wall 8 cavity 12 a between the wall 8 and the 
contact projection 24c, thus forming a flat shoulder portion 
24d of the contact 4 is situated between the contact 
projections 24a and 24c of the contact 14 such as to be 
integrated with the upper surface 4b of the housing 4. In 
particular, the contact projection 24c and the shoulder portion 
24d are pushed into the first and second cavities 12a and 12b, 

respectively of the housing A, so as to situate the contact 
projections 24a and 24b facing each other in the first slot 6 
of the housing 4 in surface 4a. The contact as shown in Figure 
4 also has a side protrusion for engaging the inner surf ace of 
wall 8 when the contact 14 is placed in the housing 4. The 

placement of the side protrusion is shown in Figure 5 where 
Figure 5 is a back side view of the contact shown in Figure 4 
showing a back surf ace of the contact when viewed in a 
direction designated by arrow IV in Figure 4. 

Figure 6 depicts a second embodiment of the invention . . 
As shown in this figure, two of the above-described. connectors 
are engaged in series to engage one board 22 to another 22' 

board. The same structural elements are used in the connector 
2' as those in the first embodiment and are designated by the 
same reference numerals. In this embodiment, the connector 
designated by reference numerals 2' is identical to the 
connector 2 of the first embodiment. The flexible printed 

circuit boards 22 and 22' have a similar thickness and 
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placement of solder pads on substrates on the boards so as to 

engage projections in the contacts of both the connectors 2 and 

2 I • 

Boards 22 and 22' are inserted to the opening 20 of 

each contact 14 of the respective connectors 2 and 2' via the 

first slots 6. The connector 2 is joined to the connector 2' 

by mutually inserting the wall 8 of one connector to the second 

slot 10 of the other. Thus, the shoulder portion 24d of the 

each contact 14 of the connector 2 and the shoulder portion 24d 

of each contact 14 of the connector 2' are brought into 

engagement with each other for electrical connection. At the 

same time, the contact projection 24c of each contact 14 of the 

connector 2 is inserted into a third cavity 12c of the 

connector 2 ' . 

Since the contact projection 24c is formed 

eccentrically as mentioned above, it is brought into contact 

with the back surface 24e of the contact projection 24a of each 

contact 14 of the connector 2', and elastically pushes the 

contact projection 24a towards the contact projection 24b. As 

a consequence, the solder pads on the substrate of the board 

22' are further firmly pressed by the contact projections 24a 

and 24b of each contact 14 of the connector 2' , thereby 

assuring the electrical connection between the contacts 14 of 

the connector 2' and the board 22'. Similarly, the contact 

projection 24c of each contact 14 of the connector 2' 

elastically presses the contact proJection 24a of each contact 

14 of the connector 2 towards the contact projection 24b. 

Therefore, the contacts 14 of the connector 2 are securely 

electrically connected to the substrate or solder pads of the 

board. 

As described above, the board 22 is electrically 

connected to the board 22' by joining the connector 2 to the 

connector 2 ' , in part, the force of each contact of each 

connector to the corresponding board is urged by the 

interconnection of the connectors. Further, the wall 8 of each 

connector serves to cover the recess portion 18a, of the other 

connectors, as each connector is inserted into the second slot 
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10 of the other connector, and therefore the contact point 

between a contact 14 of the connector and a contact 14 of the 

connector 2' is completely covered, thereby suppressing the 
leakage of the electricity. 

Figures 7 and 8 are diagrams showing a structure of 
the casing of an electronic apparatus, upon which the connector 

2 may be mounted. A portion of an inner wall 32 of the casing 
30 forms a pocket 34 which fits the out-line of the lateral 
cross section of the housing 4 of the connector 2. On the 
inner wall 32 of the casing, which is located in the pocket 34, 
projections 36 are formed for matingly engaging the recess 
portion 18a or 18b of the housing 4. When the housing 4 is fit 
into the pocket 34 and the projections 36 are engaged with the 

recess portions 18a or 18b of the housing 4, the connector 2 is 

set in the casing 30. In order to prevent the connector 2 from 
dropping out of a predetermined mounting position, it is 
preferable that the inner wall 32 of the casing have a stopper 
38 for supporting the connector 2. 

As described, there is no distinction between male and 
female types of housings or contacts in the electrical 
connector of the present invention. Therefore, the same 
electrical connector can be used as a socket side or an insert 

side connector. Consequently, during production of the 
electrical connector of the present invention, only one type of 
a mold need be used to produce the housing and only one type of 
die to produce the contacts, thus achieving a reduction in the 

production cost of the electrical connectors. 
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What is claimed is: 

1. An electrical connector which can be connected 
to a first flexible board and to another identical electrical 
connector where the other electrical connector can be connected 
to a second flexible board so as to electrically connect the 
first and second boards to each other, said electrical 
connector comprising: 

a housing having a first surface including an opening 
for receiving the first flexible board, and a second surface 

including a projecting portion and a recess portion, the 

opening and the recess portion communicating with each other, 

and the projecting portion and the recess portion formed in 
shapes so that the projecting portion of the housing of the 
connector fits into the recess portion of the housing of the 
other identical connector; and 

a plurality of elastic contacts situated in the 
housing and having an identical shape, for establishing an 

electrical connection to a flexible substrate of the first 

flexible board, each of the contacts having a first contact 
portion located at the opening of the housing for clamping to 
the flexible substrate to provide erectrical contact thereto, 
a second contact portion located at the projecting portion of 
the housing, and a third contact portion located in the first 
surface of the housing, the second contact portion configured 
to engage the third contact portion of the other identical 
connector when the projecting portion of the connector is fit 

into the recess portion of the housing of the other identical 
connector so that the first flexible board is electrically 

connected to the second flexible board. 
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2. An electrical connector according to claim 1, 

wherein said contacts are configured so that the second contact 
portion of each contact of the connector presses the first 
contact portion of each corresponding contact of the other 
identical connector and the second contact portion of each 
contact of the other identical connector presses the first 
contact portion of each corresponding contact of the connector, 
thereby elastically compressing the first contact portions of 
the contacts of the connector to clamp the first flexible board 
and elastically compressing the first contact portions of the 
contacts of the other identical connector to clamp the second 
flexible board. 

3. An electrical connector according to claim 1, 

wherein said housing has a rib projecting from each end of the 
housing, the ribs serving to aid affixing the connector to a 
casing of an electronic apparatus. 

4 . An electrical connector according to claim 3, 
wherein the projections of the ribs of the housing of the 
connector are different in length. 

5. An electrical connector according to claim 1, 
wherein said housing has longitudinal side surfaces and said 
longitudinal side surfaces have recess portions for fixing the 
connector to a casing of an electronic apparatus. 

6. An electrical connector according to claim 5, 
wherein the shape of the recess portion on one longitudinal 
side surface of the housing is different from that of the 
recess portion of the other longitudinal side surf ace of the 
housing. 
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7. An electrical connector according to claim 6, 
wherein the recess portion on the longitudinal side surf ace 
opposite the projecting portion is made through the side 
surface to communicate with the recess and recess portion on 
the other longitudinal side surfaces does not go through the 
side surface. 

8 . An electrical connector according to claim 7, 
wherein the recess portion on the longitudinal side surf ace 
opposite the projecting portion is covered by the projecting 
portion of the other identical connector when the projecting 
portion of the other identical connector is fit into the recess 
portion of the housing of the connector. 

9. An electrical connector according to claim 2, 
wherein said contacts are substantially 11 h 11 shaped. 

10. An electrical connector according to claim 9, 
wherein the contacts are made of a plate metal selected from 
the group consisting of phosphor bronze, brass and beryllium 
steel. 

11. An electrical connector according to claim 10, 
wherein the surface of contacts are plated with gold. 

12 . An electrical connector according to claim 9, 
wherein the first contact portion has an opening for holding 
one end of a flexible board. 

13. An electrical connector according to claim 12, 
wherein the tip end of the opening of the first contact portion 
is limited by contact projections which face each other. 

-------
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14. An electrical connector according to claim 13, 

wherein .the distance between the contact projections facing 

each other is set slightly smaller than the thickness of the 

flexible board when the flexible board is not inserted into the 

opening. 

15. An electrical connector according to claim 13, 

wherein the contact projection of the contact closest to the 

projecting portion of the housing is formed slightly eccentric 

towards the contact projection so as to create a gap between a 

inner bottom surface of a wall of the projecting portion of the 

housing and itself. 

16. An electrical connector according to claim l, 

wherein the second contact projection of the contact is formed 

slightly eccentric towards the end of contact projection so as 

to create a gap between a inner top surface of a wall of the 

projecting portion of the housing and itself. 

1 7. An electrical connector according to claim 1, 

wherein the projecting portion of the connector is fit into the 

recess portion of the housing of the other identical connector 

and the projecting portion of the other identical connector is 

fit into the recess portion of the housing of the identical 
connector so that the first flexible board is electrically 

connected to the second flexible board. 

18. An electrical connector according to claim 1, 
wherein the connector is mounted in a casing of an electronic 
apparatus. 

19. An electrical connector according to claim 18, 

wherein a portion of an inner wall of the casing forms a pocket 
which fits an outline of a lateral cross section of the housing 

of the connector. 
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20. An electrical connector according to claim 19, 

wherein projections are formed on the inner wall of the casing 

located in the pocket of the casing for matingly engaging a 
recess portion of the housing of the connector. 

21. An electrical connector according to claim 20, 

wherein the inner wall of the casing includes a stopper for 

supporting the housing of the connector. 

-----------
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ELECTRICAL CONNECTOR 
ABSTRACT 

An electrical connector which may be used as a male 
or female type of connector for connecting to a flexible board 
and an other identical connector. A plurality of contacts is 
located in a housing of the connector and each contact and has 
a substantially "h" shape. One end of each contact has a pair 
of first contact projections for clamping the flexible board. 
The other end has a second contact projection, which extends 
al~ng a wall of the housing of th~ connector. As the wall of 
the connector is fit into a slot of another connector, the 
second contact projection of each contact of the connector 
presses the first contact projections of each corresponding 
contact of the other connector, which urging the clamping of 
the board by the first contact projections. 

Fig. 6 
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ELECTRICAL CONNECTOR 

BACXGlt.Olllm OP nm INVENTJ:ON 

Field of the Invention 

2 2 SEP 1999 

REPLACEMENT SHEET 

The present invention relates to an electrical 

connector for electrically connecting a first flexible board 

and an other identical connector, and more specifically co a 

elec~:ical connector which may be used as a male or a female 

type of connector. 

Desc:iption cf Related Art 

!n order t:.o mutually connect two flexible printed 

circuit boards to each other in the casing of an electrical 

apparatus (for example, .video t:ape recorder), generally, a male 

con.."lector and a female connector, each connected to t:he 

respective flexible circuit: boards, are used. When the male 

and female connectors are coupled together, the two flexible 

circuit boards are then electrically connected. 

The ma.le a.4d female connectors eac:h has a housing 

~ncluding a plurality of contacts. The shape of the housing 

varies in accordance with the t:ype of the connector, i.e., male 

or female, so as to make it fit with the housing of another 

connector. 

·Each of the contacts in the housing of a. connect:or has 

a first contact point to be brought into contact with one of 

the flexible circuit boards and a second contact point to be 

brought into contact with the other connector. The shape oE 
the second contact point varies in accordance with the type of 

the connector. 
Therefore, in order to manufacture male and female 
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conneceors, two t~es of housing caseing molds and cwo types of 
concacc:. ~unching-out dies are necessary, i.e. , cne each. for c:he 

male and the female connecc:.ors. 

From US-A-4 971 575 a connector is known using two identical housings 

for clamping together the opposing cores of a multicable. From US-A-5 167 528 a 

connector is known having two identical housings with identical contacts. 

STJMMAltl' OP' 'rm: DNEN"tJ:ON 

!n order t:o decrease the s>=oduc::.ion cose of... 
conneceors, it is preferable co design housings a.~d concac::.s 
that have the same shape for both male and female con.~eceo=s. 

The objece of che inv:eneion is to provide a conneceor 
that may be used as either a male or female type of connector 
since the conneceor is identical for both types. Accoreingly, 
the production cost of the conneceors can be decreased. 

. !n order t:o achieve ehe above and oeh.er obj eces, c:.here 
is provided, according to the present invention, elecerical 
conneceors wh.ich can be connected to each of a f irse and a 
second flexible boards so as co elecerically connecc che boards 
eo each ocher. Ac. eleccrical connector includes a housing 
having a first surface including an opening for receiving the 
f irse · flexible board, and a second su:face including a 
projecting porcion and. a recess portion, the opening and the 
recess portion communicating with each other, and the 
projecting portion and the recess por1:ion formed in shapes so 
that the projecting portion of the housing of the con.~eccor 

fits into the recess port: ion of ehe housing of ehe ocher 
identical connector. 

The electrical connector also includes a plurality of 
elastic contacts situated in the housing and having an 
identical shape, for establishing an elecerical connection co 
a flexible su.bscrace of the first flexible board, each of ehe 
coneaccs having a first contact portion located at the opening 
of the h.ousing for clamping to che flexible subscra.ce t:o 
provide electrical contact thereto, a second concacc portion 
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locaced at: t:.he projecting portion of Che housing, and a t:hird 
cone.act:. po~t:ion locat:.ed in ehe first:. surface of t:.he housing, 
t:he second c:oncact: porcion configured co engage t:he chird 

cont:ac:t: portion of the other ident:ical connector when the 
projecting porcion of t:.he connec:cor is fit int:o the recess 

por~ion of t:.he housing ·a: l:he at.her ident:ical connec:.::or so that: 
che E irst: flexible board is elect:.:ically connect:.ed co t:he 

second flexible board. 
According co t:he connecc.or of t:he present: i~vention, 

t:.he prot=usion pore.ion of t:he housing of one connec~or can be 
fit into t:.he recess port:ion of t:he housing of anocher 
conneccor, and cherefore the housing can be used regardless of 

che of the connector, i.e., male or female. 

!n addit:ion, according co t:he connector of che p?."esenc: 
invent.ion, che concact:s of either c.ype of c:onnect:or have an 
idenc.ical shape, and t:herefore, the cont:ac:t:s. ca~. be used 

regardless whet:her t:he· conneceor is a male or female l:ype. 
Fur~her,.when t:he protrusion porcion of one c:onneceor is fie 
into the recess portion of another connector of the·presenc 
invention, the force of the contact: which acts to press the 
flexible board is increased by che elasticity of the contact: 
between the connectors·, and therefore a high firmness between 
che contact and the flexible board can be achieved. 

BRJ:EP DBSCJU:PrXON OP TB3 DllAWDfGS 
Figure l is a perspective view of an electrical 

connector according co a first:' embodim.ent: of t:he present 
invent:. ion. 

Figure 2 is a bottom view of the eleetrieal c:or.neccor 
shown in Figure l showing the boceom surface. 

Figure 3 is a cross section of the electrical 
connector shown in Figure l taken along the line III-!!!.shown 
in Figure l. 

Figure 4 is a side view of t.he contact:. of ch.e 
electrical conneceor ·shown in Figure l. 
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Figure S is a back side view of the contact shown in 
Figure 4 showing a back surface of the contact when viewed in 
a direc~ion designated by arrow IV in Figure 4. 

Figure 6 is a cross section of a second embodiment of 
t:he present: invencion, in which two electrical connectors as 
shown in Figure l are used t:o form a board-to-board connection 
structure. 

:igure 7 is a perspective view of a third embodiment 
of the p~esenc invention, showing the structure of a casing co 
which an electr~cal connec:~or shown in Figure l is sec. 

Figure a is a perspective view of t;he sc:ucture of che 
casing shown in Figure 7 in a state where. two eleccrical 

connectors are set. 

OESCllIPT1:0N O!' 'rD PUFDRED EMBOCIMDIT 
Figures l to 3 show an eleccrical connector according 

t:o an embodiment of the present: invent: ion. A con."leccor 2, 

which may be used as a male or female connector, is used in 
pairs of two, each having the same shape, i.e., identical, to 
form an incerconnect:ion. The connector 2 as shown in Figure l. 

has a housing 4 formed by a molding process. A lower surface 
4a of the housing 4 has a first slot: 6 for accepting a flexible 
printed circuit board. 

An upper surface 4b of the housing 4 has a wall a 
extending along one of the longic:udinal peripheries of t:he 
upper surface 4b and a second slot lO extending along the other 
longitudinal periphery of e.h.e upper surf ace 4b. Th.e wall a and 
ehe second sloe lO each has a. vertical cross seccion of a 
subseani:ially "0" shape, and they are arranged so as eo face 
each ocher. The wall 8 and 1:h.e upper surface 4b of the housing 
4 have first and second cavities l2a and l2b, respectively, for 
receiving a pl\lrality of contacts 14 of the conneccor 2. 

The second slot: lO has a third cavity l2c for 
receiving a p~urality-of concaees l4 of another conneccor. r: 

' should be noced that the f irse cavity l2a extends upward along 
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t:he wall 8, t:he second cavicy l2b extends from che uppe: 
surface 4b of the housing cowards t:h.e inside of Che_ housing 4, 
and the third cavity l2c which is coupled with Che second slcc 
10, extends towards the inside of the housing 4. 

!t is preferable chac connector has ribs l6a and l6b 
servinq to _aid affixing che c:onnec:t:or 2 to a casing of a~ 
electronic: apparatus, the ribs projecc:inq from both ends of :~e 
housing 4. Further, it: is preferable that: the proj ect:ions o E 
the ribs l6a and lob be different in length in order to sec a~d 
det:e:mine polarity of t:he connect:or 2 . 

. !t is also preferable that: longitudi~.al side surf aces 
4c and 4d of the housing 4 have recess portions l9a and l8b fer 
fixing the connect:or 2 t:o t:he casing of c:he elect:roni.c 
ap9arat:us. The polarit:y of t:he connect:or 2 can be sec by 
making che shape of t:h.e recess portion lSa of the side sur:ace 
4c of t:he- housing 4, different: from that: of the recess porcicn 
lab of t:he ocher side surface 4d. For example, in Figure 3, 
which is a cross section of the electrical connect:or shown i:i 
Figure l taken along t:he line III - !!I shown in Figure l, che 
recess portion iaa is made through the side surface 4c to slot: 
10, whereas Che recess port:ion lab of the side surfaces 4d does 
not: go chrough wall a. As can be seen ·from Figure l, cont:ac~s 
14 are exposed from the recess portion lSa of t:h.e side surface 
4c. Rowever, as will be described lacer, when cwo con.~eccors 
are joined coget:her, t:he recess portion l9a is covered by the 
wall a of the joining conneccor, thereby avoiding any problems 
chac may be caused by the exposure of the contacts l4. 

In t:he connector 2, the pluralicy of concaccs l4 are 
arranged at: the same interval along the direct:ion of Che second 
sloe 10 extending along side surf ace 4c. In an exemplary 
embodiment of the invencion, a c:oncact 14, in particular, such 
as shown in Figures 3 to S, is made of ~plate mecal material 
having a required conduc:t:ivity and elascic propercy, such 
met:als include, for example, stamped phosphor bronze, brass and 
beryllium sceel, wich the surface plated with gold. 
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Ea.ch of the conta.ct.s l.4 h.as sul:lst:ant.ially an· "b." 

sha.pe .. One end of a con~act 14 ha.s an 09ening 20 (as shown in 
Figure 1r )' for holding one end of a flexible print:ed circuit: 
boa.rd 22. The tip end of t:he opening 20 is limit.ed. by cont:ac: 
projections 24a. and 24b which face each. ot:h.er. Each of the 
contact projeceions 24a and 24b formed elast:ic:ally cont:ace t:o 
solder pads (not shown) arranged on each of t:h.e surfaces of one 
end of t:he ·circuie board 22. A distance "d11 (as shown in 
Figure 4) bet.ween the contact. projections 24a and 24b facing 
each other is sec s.ligh.t:ly smaller t:h.an t:he t:hickness of the 
boaTd 22 in an initial state wtten a beard 22 is not inserted. 

iaco t:he opening 20 . 
. The cont:act: project:ion 24b of the cont:act: ll\ is formed 

slightly eccentric towards t:he concacc projeccion 24a so as co 
create a gap "gl" as shown in ri~re l between the inner boccom 
su=fa.ce 26 of the wall a of t:he housing 4 and itself. Such. an 
ar-::anqement facilit.at:es t:he accommodation of che board 22 
becween the contace projections 24a and 24b facing each ocher, 
so that: concact l4 may ela.scically expand when the board 22 is 
insert.ad int:o the opening 20. 

The ot:her end of che concact 14 has one cone.act:. 
projeceion 24c·. This contact: project:ion 24c is also formed 
eccentric so as t:o c:reat:e a gap "g2" bet:ween che inner top 

surface 28 of t:he wall 8 eavit:y 12 a between the wall a and t:he 
contact projection 24c, thus forming a flat shoulder portion 
24d of the contact: 4 is situated beeween t.ne cont:act: 
proj eccions 24a and 24c of the contact. 14 such as t:o ce 
integrated with the upper surface 4b of the housing 4. !n 
part:icular, t:h.e cont.ace: project: ion 24c and the shoulder port.ion 
24d are pushed int:o the first and second cavit:ies l2a and l2b, 
respectively of the housing A, so as to ~ituate the cont:act 
project:ions 24a and 24b facing each other in the first slot S 

of the housing 4 in surface 4a. The conc:act: as shown in Figure 
4 also ttas a side protrusion for engaging ~he inner surface of 
wall 8 when the contact l4 is placed in the housing 4.. The 
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placement: of the side protrusion is shown in Figure S wher~ 
Figure S is a back side view of the contact shown in Figure 4 
showing a back surface of t:h.e contact when viewed in a 
direction designated by arrow IV in Figure·4. 

Figure ' depicts a second eml:lodiment of the invent: ion. 
As shown in chis figure, two o~ ch.e above-described.connect:ors 
are engaged in series to engage one boar~ 22 co another 22' 
boa.rd. The same struceu....-al elements are used in the <:onnect:or 
2' as those in the first: embodiment and are designated by the 
same reference numerals. !n this embodiment, the connector 
designated by reference numerals 2' is identical to t:he 
connect:or 2 of c:he first embodiment. Th~ flexible printed 
circuit: boards 22 and 22' have a similar thickness artd 

9lacement of solder ~ads on substrates on t:he boards so as co 
enqaqe p~oj actions in t:.he cont:acts of both the connect:.ors 2 and 

2'. 

Soards 22 and 22 • are inserted to ehe· open.in<; 20 of 
each cont:acc l4 of the respect:ive connectors 2 and 2' via the 
first sloes o. The connect:or 2 is jQined to the connec:or 2' 
by mutually inseri:ing t:he wall a of one connector t:o the second 
sloe lO of the ocher: Thus, t:he shoulder porcion 24d of t:he 

-
each. conc:ac:c l4 of t.he connec:cor 2 and eh.e shoulder port:ion 24d 
of each cont.ace l4 of t:he .connect:or 2' are brought:. inco 
enqagemenc wieh each ot:her for eleccrical connect.ion. At the 
same time, ehe contact. projection 24c of each cont.act: 14 of t:he 
co~~ect:or 2 is inserted inco a chird cavic:.y l2c of t.he 
connector 2' . 

Since the con.tact: projection 24c is formed 
eccencrically as mentioned above, it is brought: inco cont:act: 
wi;:h. t.ne back surface 24.e of the c:ont:ac:t projection 24a of each 
cont.ace 14 of the connector 2', and elastically pushes the 
cont:act projection 24a towards the cont.act: projeccion 24b. As 

a consequence, the solde~ pads on the subst:rate of the board 
22' are furcher firmly pressed by t:he cont.ace project.ions 24a 
and 24.b of each cont:acc 14 of the connect:or 2', therel:>y 
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assu:inq t:he elect:rical connection bet:ween ch.e con~act:s l4 of 
the cor..nect:or 2' a.nd t:he beard 22'. Similarly, the concact: 
projection 24c of each contact: l4 of t:he connector 2' 
elastically presses the contact: proJeccion 24a of each c:oncact: 
l4 of the connector 2 cowards t:he c:oncact: project:ion 24b. 
Therefore, t:h.e c:oncaccs 14 of t:he connector 2 are secu:ely 
electrically connected co the subst:race or solder pads of the 
boa:d. 

As described abcve, t:h.e board 22 is electrically 
con~ect:ed to the board 22' by joining t:he connector 2 to the 
conr..ect:or 2' , in part:, the force of each. cont.act: of each 
connector t:o Che corresponding board is urged by t:he 
int:.erconnect:ion of t:he connectors. F"1rt:her, t:he wall a of each 

connect:or serves co cover che recess porl:ion l8a, of the ocher 
cor.r.ect:ors, as each connector is inserted into the seco"d slot 

10 of the ocher connector', and therefore t:he contact:. po inc 
between a c:ont:ac:c l4 of t:he c:onnec:t:or and a cont:acc 14 of t:he 
connect:or 2' is completely covered, thereby suppressing t:.he 
leakage· of t:.he eleccricit:y. 

Figures 7 and a are diagrams showing a structure of 
t:he casing of an eleccronic apparaeus, upon which t:.he cor.nect:.or 
2 may be mounced. A port:ion of an inner wall 32 of t:.he casing 
30 forms a pocket: 34 which fits t:he out-line of the laceral 
cross sect:.ion of the housing 4 of the connector 2. On c.he 

inner wall 32 of tb.e casing, which is located in t:he poc:kec J~. 
projeccions 36 are formed for mac.ingly engaging t:.he recess 
port: ion iaa or 1.Sb of the housing 4. When che housing 4. is fit:. 
inco che pocket:. 34 and t:.he project:idns Jc are engaged wit:h t:he 
recess pore ions lSa or l8b of the housing 4, t:he connector 2 is 
set:. in che casing JO. In order co prevent: t:h~ connector 2 from 
dropping out of a predet:ermined mount:ing posit:ion, it: is 
preferable chac t:he inner wall 32 of t:he casing have a scopper 
38 for supporeing t:he connector 2. 
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As described·, t:here is no dist:inc:t:ion bet:ween ma.le and 
f ema.le types of housings or contacts in t:he electrical 
c:onnec.t:or of the present invent:ion. Therefore, t:he same 

elec:t:rical connector can be used as a socket: side or an insert: 
side c:onnect:or. Consequent:ly, during product:ion of t:he 
elec:t:rical connec:t:or of t:he present: invenr:ion, only one t:ype of 
a mold need be used to produce t:he housing ~d only one t:ype of 
die t:o produce t:he contacts, thus achieving a. reduction in the 
product:ion cost: of t:he electrical connectors. 
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l. An elect:ric.~.l... connector (2} which can be connected 

to a first flexible board (22) and to another ident{c~l electrical 
connector (2 1

) where the other eJectrt~al connector can be connected 
to a second flexible board (22') so as to electrically connect the 

first and second boards ·to each other, said electrical 
connect:or comprising: 

a housing (4) having a first surfac~. (4a) including an open­
ing (6) for receiving the fi~st flexible board~ and a second surfac~ _ 

including a projecting portion-(A) and a recess portion (10), the 
opening and the recess portion communicating with ea~h other, 
and the ·projecting portion and the recess portion being formed 

in shapes so that the projecting portion of the housing of the _ 
connector fies into the recess portion of t:he housing of the 
ocher idencical connector; and 

·a. plurality of elast:ic: contacts (14} situated in the 
housing and having an identical shape, for establishing an 
electrical connection to a flexible substrate of the first: 
f lexib~~ bo~, each of the contacts having a. first: contact 

portion (24a, 24b) located at the opening of the housing for clamping to 
the flexible substrate tO.P~ovide e!ectric:al contact thereto, 
a second contact portion (24c) located at the projecting portion of 
the housing, and a third contact portion (24d) located in the first 
surface of the housing, the second contact portion being 
configured to engage the third contact portion of the other identical 
connector when the projecting portion of the connect:or is fit 
into the recess portion of the housing of the other idencical 
connec:t:or so that the first flexible board is electrically 
connected to the second flexible board. 
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2. An electrical connector according to claim l, 

wherein ~aid cont:.act:.s are configured so that the second contact: 
portion of each contact of the connec~or presses the f i=st 
cant:acc portion of aach corresponding cor:.t:acc. of the ocher 
ident:ical connector and the second cont:act port:ion of each 
contact: of the ot:her identical connector presses t:he fi::-st 
cone.act portion of each corresponding contact of the connector, 
thereby elastically compressing the first contact portions of 
the contacts of the connector to clamp the first flexible board 
and elastically compressing the first contact portions of the 
concaccs of the ocher identical connector to clamp the second 
flexible board. 

3 . An electrical connector according to claim l 

or 2 wherein said housi_ng has a rib projecting from each end of _the 

housing, the ri~s serving to aid affixing the connector to a 
casing of an electronic apparatus. 

4. An electrical connector according to claim 3 , 
wherein the projections of the ribs of the housing of the 
connector are different in length. 

5 . An eleceric:al connector according to. anyone of 
claims i .to_ 4 .wherein said housing has longitudinal side surfaces and said 

longitudinal side surfaces have recess portions for fixing the 
connector to a casing of an electronic apparatus. 

6. An electrical connect.or according to claim s, 
wherein the shape of the recess portion on one longitudinal 
side surface of the housing is different from that of the 
recess portion of the other longitudinal side surface of the 
housing. 
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1. An electrical connecc.or according to claim 6, 

wherein the recess port:ion on t.he longit:udinal side surface 
apposite the project:ing port:ion is made through the side 
su:f ace to communicate with the recess and recess pore.ion on 
the other longitudinal side surfaces does not go through the 
side surface. 

a . An electrical connector according t:o claim 7, 

wherein the recess portion on the longitudinal side surface 
opposite t:he projecting portion is covered by the projecting 
portion of the other identical connect:or when the projecting 
portion of the ocher identical connector is fit into the recess 
portion of the housing of the connector. 

9. An elect:rical connect.or according to ,anyone of 
claims 1 to 8 wherein said contacts are substantially 11 h11 ~haped. 

10 • An electrical connector according t:o claim 9' 

wherein the contacts are made of a plate metal selected from 
the group consisting of phosphor bronze, brass and beryllium 
sceel. 

11. An ~lect~~~al connector according to claim lO, 
wherein the surface of the contacts are plated with go1d. 

l2. An electrical connector according to. anyone of 
claims 1 to 11 wherein the first conact portion has an opening for holding 
one end of a flexible board. 

13. An electrical connector according to claim l2, 
wherein the tip end of the opening of the first: contact portion 
is limited by contact: projections which face each other. 

This is tile raplac&ment sheet 

Date: 2 2 SEP 199S . 



ftEPLACEMENT SHEE1 

111111111111111111111111 IJ 1111 
* C L M S * 

- 13 -

14. An electrical connector according to claim lJ, 
wherein _the distance between the contact projections facing 
each other is set slightly smaller than the thickness of the 
flexible board when the flexible board is not inserted i~to the 
09ening. 

lS. An electrical connector according to claim 13, 
wherein the contact projection of the contact closest to the 
projecting portion of the housing is formed slightly eccentric 
towards the contact: projection so as to create a gap between a 
inner bottom surface of a wall of the proj ect:ing portion of the 
housing and itself. 

16 . An electrical connector according e.o anyone of 
claims 1 to 5 wherein the secondfcontact projection of the contact i's formed 

slightly eccentric towards the end of contact projection so as 
to create a gap between a inner top surface of a wall of the 
projecting portion of the housing and itself. 

l 7. An electrical connector / ac<;:ording t:,P,anyone of 
claims 1 to 16 wherein the projecting portion of the housing is adapted to 
fit into ~he recess portion of the ho~sing of the o:her identical connector 

.~~_the projecting portion of th-9 ocher identical connector is 
adapted to fit into the recess portion of the housing of the identical 

connect:or so that the first flexible board is elecc:rically 
connected: to t::he second flexible board. 

18 . An electrical connector according to anyone of 
claims 1to17 wherein the connector is moanted in·a casing of an 

electronic apparatus. 

19. An electrical connector according to claim lS, 

wherein a p~rtion of an inner wall of the casing forms a pocket:: 
which fies an outline of a lateral cross sect::ion of the housing 
of the connector. 
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20. An electrical conneccor according to claim 19, 

wherein projections are formed on the inner wall of the casing 
located in the pocket of the casing for matingly engaging a 
recess portion of the housing of the connector. 

2l. An electrical connector according to claim 20, 

wherein the inner wall of the casing incl~des a stopper fo: 
supporting the housing of the connector. 
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ELECTRICAL CONNECTOR 
ABSTRACT 

REPLA.CEMtN I 0i 11..L I 

An elect=ical conneccor which may be used as a mal~ 
or female t.~e of conneccor Eor connect_ing r:o a E laxible boa=C. 
and an ot.he= ideneical connecr:or. A pluralicy oE concacts is 
located in a housing of the connector and each contact and has 
a su.bsr:anr:ially ''h'' sh.ape. One end of each coct.act: has a pai= 
of first: concact projecr:ions for clamping the flexible board. 
The ot:he= end has a second contact. proj~ction, which extends 
along a wall of the housing of th= ccr.nect:or. As ehe wall cf 
the con.."l.ect.or is fit: into a slot: of anocher connecccr, the 
second contact projection of each contact of the cot'.nect.ar 
presses the first contact: projections of each corres9cnding 
contact of the other con..~ector, which urging the clamping of 
the board by the first: contact projections. 

Fiq. 6 
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