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wiring.

Generally, flat cables such as FPC’s, etc., have a
flexible sheet base member which is formed in the shape
of a band, a plurality of connecting members, which are
installed at préscribed intervals along the edge of one
end portion of thé'base member and a circuit section
which extends from the connecting members to the other
end portion of the base member.

In flat cable connectors which use a flat cable as
electrical wiring, as is disclosed in Japanese Patent

Application NO. 61-131382 and Japanese Utility Model
"Application No. 64-13682, a plurality of electrical

terminals, which are connected at one end to the
connecting members of the flat cable and which are
connected at the'other end to the connecting members of
a printed circuit board, are accommodated and held
inside a housing. A receiving section which receives
one end of the flat cable is formed inside the housing,
and one end portion of each of the terminals is exposed
ingide the receiving section. One end portion of the
flat cable is inserted into the recéiving section of the
housing, and the respective connecting members of the
flat cable make electrical connection with contact
sections of the terminals. Generally, flat cable
connectors are equipped with a slider member which is
inserted into a receiving section of the housing
together with one end portion of the flat cable and
which presses the connecting members of the flat cable
against the contact sections of the terminals in order
to insure a good electrical connection between the
connecting members of the flat'cable and the terminals.
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In recent years, however, along with an increasing
demand for miniaturization in electronic devices, there
has also been a demand in flat Cable_connectofs for
reduced housing size, high deﬁsity installation of
numerous terminals in the housing, thereby resulting in
close spacing between the connecting members of the flat
cable and the contact sections of the terminals in a
limited space. 1In brder to respond to this demand, it
is desirable to install numerous connecting members at
close spacing on flat cables. However, the widths of
the respective connecting members cannot be reduced
below a prescribed value which is required in order to
prevent faulty or erroneous connections with the
terminals. Furthermore, the spacing between respéctive
connecting members must also be maintained in order to
prevent faulty connections. Accordingly, in the case of
structures in which numerous connecting members are
provided in a single row at one end on one side of the
base member of the flat cable and in which numerous
terminals inside the housing are similarly located in a
single row in positions corresponding to the respective'
connecting members of the flat cable, there are limits
to the extent to which the size of the housing can be
reduced, and it is difficult to maintain the alignment
between the connecting members of the flat cable and the
contacct sections of the terminals at a high density
inside the housing. '

On the other hand, a structure might be conceived -
in which numerous connecting members are located on both
sides of the base member of the flat cable and numerous
terminals inside the housing are located in two rows in
positions corresponding to the respective connecting
members on both sides of the flat cable, thus making it
possible to reduce the size of the housing and also

making it possible to provide connections between the

connecting members of the flat cable and the contact
sections of the terminals at a high density inside the
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housing. However, in cases where a structure is used in
which connecting members are located on both sides of
the base member of the flat cable, the cost of the flat

_cable is increased.

Furthermore, a structure is also conceivable in
which terminals inside the housing are provided in a
number of rows, and a plurality of flat cableé, each of
which has a plurality of connecting members located on
one side of the base member in positions corresponding
to the terminals of the respective rows, are used.
However, in caseS'whére-the number of flat cabies
mounted in the housing is_iﬂéreased, the mounting of the
respective. flat cables in a single housing is difficult,
so that operability deteriorates. ' '

The present invention ‘was devised in light of the
above fact. The object of the present invention is to
provide a low-cost flat cable connector which makes it
possible to provide connection between connecting
members of a flat cable and electrical terminals at a
high density in a limited housing space while reducing
the size of the housing and which also offers good
operability_in the mounting of the flat cable in the
housing. |

In order to achieve the abovementioned object, the
flat cable connector of the present invention-includes a
flat cable having a plurality of connecting members
located side by side on a flexible sheet base member, a
housing having a receiving section that receives a
portion of the flat cable on which the plurality of
connecting members are located; a pluraiity of
electrical terminals having contact sections exposed
inside the receiving section; and a slider member is
inserteé into the receiving section aldng with the flat
cable and which presses the connecting membérs against
the contact éectiqns of the terminals so that the |
connecting members and terminals are electrically"
connected; wherein the flat cable is inserted into the
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receiving section in a bent state in which the base
member is bent at an intermediate point in a direction
which is,substantially'perpendicular to the direction of
the row of the plurality of connecting members; and the
plurality of terminals are located in respective
positions ‘corresponding to the plurality of connecting
members of the flat cable inserted into the receiving
section in the bent state.

In the flat cable connector of the present
invention, a flat cable is used in a bent form in which
the cable is bent at an intermediate point in a
direction which is substantially perpendicular to the

- direction of the row of connecting members.

Accordingly, a number of connecting members similar to
that in cases where connecting members are located on
both sides of a single sheet base member can be located
side by side on the base member of a prescribed width,
i.e., width in a bent form. Furthermore, since
connecting members need only be formed on one side of
the base member, there is no cost increase as there is
in cases where connecting members are located on both
sides of the base member. - In addition, since a large
number of connecting members can be formed on a single
base member, the number of flat cables mounted in the
housing can be reduced compared to the number required
in cases where the same number of connecting members are
formed on a plurality of base mepbers. Accordingly, the
mounting of the flat cable in a bent form in the housing
is far superior. ‘

Furthermore, since the plurality'of terminals in

- the housing are located in positions corresponding to
‘the respective connecting members of the flat cable

inserted into the receiving section of the housing in a
bent form, the housing can be reduced in size compared
to cases where terminals are located in a single row;
furthermore, a large number of terminals can be
positioned at a high density in a limited space.
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Accordingly, the present invention makes it
possible to realize a flat cable connector in which the
size of the housing can be reduced, in which the
connecting members of the flat cable and the terminals

‘can be located:at a high density inside a limited

housing space, whereby the mounting of the flat cable-in
the housing is easy, and the connector can be
inexpensively manufactured. _

Embodiments of the invention will now be described
by way of example with reference to the accompanying
drawings in which:

Fig. 1 is an exploded perspective view showing a
flat cable connector constructed according to a first
embodiment of the present invention and a flat cable to
be connected thereto.

Fig. 2 is a cross-sectional view taken along line
2-2 of Fig. 1.

Fig. 3 is a plan view of the flat cable.

Fig. 4 is a side view of the flat cable.

Fig. 5 is a view similar to Fig. 2 showing the flat
cable in position in the connector prior to the flat
cable being connected thereto. B

.Fig. 6 is a view similar to Fig. 5 showing the flat
cable connected to the connector.

Fig. 7 is an exploded perspective view showing a
flat cable connector constructed according to a second
embodiment of the present invention.

=

Fig. 8 is a cross-sectional view taken along line
8-8 of Fig. 7.

Fig. 9 is a view similar to Fig 8 showing the flat
cable in position prior to being connected to the
connector. ' _

F1g 10 is a view similar to Fig. 9 show1ng the
flat ‘cable connected to the connector.

As shown in Figure 1, connector 10 of the present
embodiment comprises a housing 20, a plurality of
terminals 30 which are accommodated and secured inside
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the housing 20, a plurality of terminals 30 which are
accommodated and secured inside the housing 20, a slider
member 40 which is latchably attached to the housing 20,
and a flat cable 50 which is plugged into the ‘housing 20
and electrically connected to the terminals 30.°

As shown in Figure 2, the terminals 30 are
installed facing each other on the left and right sides
of a cable-receiving section 21 which is formed in the
central portion of the housing 20 with respect to the
w1dth of the housing 20. Each of the terminals 30 has a
fastenlng member 31 which is fastened in place by being
pressed onto the housing 20, a termination member 32
which extends from the bottom end of the fastening
member 31 toward the outside of the housing 20 and which
is to be connected to a PC board, etc., and a resilient
contact member 33 which extends from the bottom end of
the fastening member 31 and is bent upwardly into the
receiving section 21 of housing 20.
. Resilient contact members 33 have contact sections
34 at the free-ends thereof which extend into cable-
receiving section 21.

The sliding member 40 has a tongue section 41 which
ig inserted into the receiving section 21 of the housing

_20 and slots 42 for the flat cable 50 which extend

substantially parallel to each other along the direction
of length of the slider member 40 on the left and right
gsides of the tongue section 41.. Furthermore, the slider
member 40 is supported on the housing 20 so that the.
slider member 40 -can move upward and downward between a
final or inner position (indicated by the golid lines in
Figure 2) in which the tongue section 41 is inserted
into the receiving section 21 of the housing 20, and a
preparatory or outer pbsition (indicated by broken lines
in Figure 2) in which the tongue section 41 is withdrawn

to the vicinity of the entrance of the receiving section
21.
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As shown in Figure 3, the cable 50 has a flexible

~sheet base member 51, a plurality of connecting members

52 which are located at prescribed intervals along the
front edge of the front end portion (left end portion in
Figure 3) of the base member 51, and a plurality of
circuit paths 53 which extend from the respective
connecting members 52. Connecting members 52 can also
be defined as conductive pads. The connecting members
52 are formed so that they are wider than the circuit
paths 53, and the sheet base member 51 is wider at the
front end in order to maintain the spacing of the
respective'connecting members 52. The portion (on the
right side in Figure 3) on which only circuit paths 53
are located has a narrow width so that a plurality of
circuit paths 53 can be closely spaced at a high
density. By forming the base member 51 in such a
configuration, it is possible to prdvide numerous
connecting members 52 while keeping the overall width of
the flat cable 50 narrow, so that the flat cable 50 does
not. create an obstruction following connection.

A slot 54, which extends in a direction that is
substantially perpendicular to the direction in which
the connecting members 52 are lined up, is located in
the central portion with respect to the width of the
front end portion of the base member 51. As shown in
Figure 1, the flat cable 50 is constructed to be used in
an attitude in which the cable 50 is bent so that the
surface on which the connecting members 52 are located
is on the outside. Furthermore, as shown in Figure 4, a
reinforciﬁg member 55, which is used to reinforce the
front end portion of the flat cable 50 by thickening
this front end portion, is bonded to the undersurface of
the front end portion of the sheet base member 51.

Next, the procedure to connect the flat cable 50 to

" connector 10 will be described with reference to Figures

5 and 6.
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First, as shown in Figure 1, the flat cable 50 is
bent along the slot 54. Next, as shown in Figure 5, one

" gsection of the base member 51 (which is bent so that the

base member is folded in two) is inserted into one of
the two slots 42 of the slider member 40 (which is in
its preparatory or outer position), and the other
section of the base member 51 is inserted into the other
slot 42, so that the flat cable 50 is positioned along
regspective sides of tongue section a1.

Then, as shown in Figure 6, the slider member 40 is
moved to its final position, so that.the tongue section
41 of the slider 40 and the front end portion of the
flat cable 50 lying along respective sides of the tongue
section 41 are inserted into the receiving section 21 of
the housing 20 together. The connecting members 52_
lined up along the front end portion of the flat cable
50 that is inserted into the receiving section 21 .
together with the tongue section 41 of the slider member
40 are pressed by the tongue section 41 of the slider
member 40 so that the respective connecting members 52
are electrically connected with the contact sections 34
of resilient contact members 33 of the terminals 30
located in positions corresponding to the connecting-
members 52.

After the slider member 40 has been moved into its
final position, the portioh of the flat cable 50
extending outwardly from the top of the slider member 40
is bent to the right (as shown in Fig. 6) so that the
cable 50 does not create an obstruction. Moreover, the
flat cable 50 is positioned under'projections 43 (see .
Figure 1) which are located on the slider member 40.

In thé connector 10 of the present embodimeht, the
flat cable 50 can be mounted in the housing 20 from
above the housing 20; accordingly, the flat cable
connecting operation can easily be performed.

Next, a second embodiment of the present invention

will be described.
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‘fastened in place by being pressed into a slot in the

As is shown in Figure 7, the connector 10A of this

- embodiment comprises a housing 20A, two types of

terminals 30A and 30B which are accommodated and secured
inside the housing 20A, a slider member 40A which is
latchably attached to the housing 20A, and a flat cable

~50A which is positioned in the housing 20A and

electrically connected with the terminals 30A.

As is shown in Figure 8, the plurality of terminals
30A are installed in the right-side portion of the
housing 20A at prescribed intervals along the direction
of length of the housing 20A (i.e., the direction
perpendicular to the surface of the page). Each of the
terminals 30A has a fastening member 31 which is

housing 20A from the right-side of the housing 20A, a
termination member 32 which extends toward the outside
on the right of the housing 20A from the fastening

~member 31, and which is connected to a PC board, etc.,

and a resilient contact member 33 which extends into and
along the lower side of the receiving section 21 inside
the housing 20A from the fastening member 31.

The plurality of terminals 30B of the other type
are installed in the left-side of the housing 20A at
pfescribed intervals along the direction of length of
the housing 20A. Each of these terminals 30B has a
fastening member 31 which if fastened in place by being
pressed into a slot in the housing 20A from the left-
side of the housing 20A, a termination member 32 which
extends toward the outside on the left of the housing
20A from the fastening member 31 and which is connected
to a PC board, etc., and a resilient contact member 33
which extends into and along the upper side of receiving
section 21,

The slider member 40A has a tongue section 41 which
is inserted into the cable-receiving section 21 of the
housing 20A and slots 42 for the flat cable 50A which
extend substantially parallel to each other along the
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direction of length of the slide member 40 on the upper
and lower sides of the tongue section 41. Furthermore,
the slider member 40A is supported on the housing 20A so
that the slider member 40A can move to the left and
right between a final or inner position (indicated by
the solid lines in Figure 10) in which the tongue
section 41 is inserted into the receiving section 21 of
the housing 20A, and a preparatory or outer position
(indicated by the broken lines in Figure 8 and the solid
lines in Figure 9) in which the tongue section 41 is
withdrawn to the vicinity of the entrance of the -
receivinQ section 21.

The construction of the flat cable 50A is similar
to that of the flat cable 50 shown in Figures 3 and 4;
accordingly, the respective elements of the flat cable
50A are labeled with the same symbols, and a detailed
description is omitted here. '

Next, the procedure to connect the flat cable 50A
in the housing 20A will be described with reference to

" Figures 9 and 10 which illustrate the procedure to

connect the flat cable 50A in the housing 20A. Figure 9
shows the flat cable 50A positioned on the slider member
40A which is in its preparatory position, while Figure
10 shows the completed connection of the flat cable 50A
in the housing 20A. -

First, as in the case of the flat cable 50, the
flat cable 50A is bent along the slot 54. Next, as
shown in Figure 9, one section.of the base member 51,
which is bent so that the base member is folded in two,
is inserted into one of the two slots 42 of the slider
member 40A (which is in its preparatory position), ahd
the other section of the base member 51 is inserted into
the other slot 42, so that the folded over sections-of
the flat cable 50A extend along respective sides of the
tongue section 41.

Then, as shown in Figure 10, the slider member 40A
is moved to its final position, so that the tongue
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section 41 of the slider member 40A and the front end
portion of the flat cable 50A lying along the tongue

section 41 are 1nserted into the rece1v1ng section 21 of

the housing 20A together. The plurality of connecting
members 52 lined up along the -front end portion of the
flat cable 50A that is inserted into the receiving
section 21 together with the tongue section 41 of the
slider member 40A are pressed by the tongue section 41
so that the respective connecting members 52 are
electrically connected with contact sections 34 .of
resilient contact. members 33 of the terminals 30A and
30B installed in positions along the receiving section
21 corresponding to- the connecting members 52.

Furthermore, it would also be possible to insert
the flat cable 50A into the receiving section 21 of the
housing 20A first, and then to move the slider member
40A from its preparatory position into its final
position so that the tongue section 41 is inserted into
its final position so that the tongue section 41 is
inserted into the receiving section.

In the connector 10A, the flat cable 50A extends
out from the front of the housing ZOA{ accordingly, eveh,
without any special treatment, the flat cable S0A is
prevented from creating an obstruction, so that there is
no need to bend the flat cable 50A at an intermediate
point as in the case of the flat cable 50. Thus, there
is no danger of damage to the circuit paths'53.

Embodiments of the present invention have been
described above; however, the present invention is not

~limited to the concrete configurations of such

embodiments. For example, in the embodiments described
above, the flat cable was constructed so as to be folded
in a manner which placed the surface on which the
connecting members were formed on the outside of the
folded flat cable, and the términals inside the hoﬁsing
were constructed so that the contact sections of the
resilient contact members were positioned on the outside
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of the folded flat cable inserted into the housing.
However, it would also be possible to construct the flat
cable so that the flat cable is folded in a manner which
places the surface on which the connecting members are
formed on the inside of the folded flat cable and to
construct the terminals inside the housing so that the
contact sections of the resilient contact members are
positioned on the inside of the folded flat cable
inserted into the housing. In such a case, two slider
tongue sections are located in positions which allow the

tongue sections to clamp the folded cable from both
sides.
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A flat cable connector for electrical'copnection with a
folded-over section of a flat cable having connecting pads
extending along a flexible sheet member at spaced intervals
therealong, said flat cable connector comprising:

an insulating housing having a cable-receivirg section in
which a portion of the flat cable containing the connecting
pads is received; .

electrical terminals secured to said housing and having
contact ‘members extending along said cable-receiving
section, said contact members having contact sections
extending into said cable-receiving section;

a slider member having a tongue section movably'mounted onto
said housing for movement from an outer position to an inner
positibn, whereby said tongue section with the folded-over
section of the flat cable disposed along respective surfaces
thereof is moved into said cable-receiving section when said
slider member is moved from the outer position to the inner
position thereby electrically connecting the connecting pads
respectively with the contact sections. - '

A flat cable connector as claimed in claim 1, wherein said
electrical terminals have fastening members for securing the

electrical terminals to the housing.

A flat cable connector as claimed in claim 1, wherein said
slider member has parallel slots through which the
folded-over section of the flat cable extend.

A flat cable connector as claimed in claim 1, wherein said

‘electrical terminals have termination sections extending

outwardly from said housing for electrical connection to a
circuit board. '
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A flat cable connector as claimed in claim 4, wherein the
cable-receiving section extends in a vertical direction with
respect to said termination sections.

A flat cable connector as claimed in claim 4, wherein the
cable-receiving section extends in a direction parallel to
that of the termination sections. '

A flat cable connector as claimed in claim 1, wherein the
electrical terminals are mounted onto said housing from a
bottom surface thereof with the contact members extending
along the cable-receiving section in the same direction.

A flat cable connector as claimed in claim 1, wherein the
electrical terminals are mounted onto said. housing from
respective sides thereof with the contact members extending

along the cable-receiving section in opposite directions.



