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62 Electrical connector for flexible flat cable.

@ The connector includes a housing (1) having a terminal
mounting space (2) formed therein, a plurality of terminals
{3) mounted in said space and arranged in parallel relation
with pitches corresponding to pitches of flat conductors (6)
formed in the flexible flat cable (5) and an inserting and
holding member (4) for inserting and holding the flexible flat
cable into the terminals (3) to connect the respective flat con-
ductors (6) to the respective terminals (3). Each terminal (3)
is fork-shaped and comprises upper and lower terminal pieces
{12, 13) each having a projecting contact {15) projecting
inwardly from an inside of a free end thereof, and said in-
serting and holding member (4) comprises a wedging portion
having an upper surface {35), a front surface (36) and a lower
surface (37) to be inserted into a receiving space (30) formed
between the fork-like terminal pieces (12, 13) of said terminal
and a locking projection (34) to be engaged with a locking
groove (33) formed in said housing. The flexible flat cable
is positioned in flat state at an opening (38) formed at the
front side of said housing and is pressed and inserted by the

wedging portion (31) of the inserting and holding member (4)-

into the receiving space (30) between the fork-shaped ter-
minal pieces (12, 13) while said flexible flat cable is bent into
U-shape along the upper, front and lower surfaces {35, 36,
37) of said wedging portion (31) under the co-operating
action of said wedging portion with the contacts (15) of the

respective terminal pieces (12, 13) positioned in confronting
relation to the upper and lower surfaces of said wedging
portion, and when the locking projection (34) of the inserting
and holding member has completely come into locking engage-
ment with said locking groove (33) of the housing, the con-
tacts (15) of the fork-like terminal pieces (12, 13) elastically
contact with each flat conductor (8) of the flexible flat cable (5)
at upper and lower points thereof under the elastic restoring
force of the fork-shaped terminal pieces (12, 13} which are
slightly opened outwardly by the wedging portion (31).
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ELECTRICAL CONNECTOR FOR FLEXIBLE FLAT CABLE
RACKCGRCUND OF THE INVENTICN

FIFLD OF THE INVENTICN

The present invention relates tc an electrical

connector for an electrical cable and, more particularly, it relates
to a connector for connecting an electrical cable of the type

so-called flexible flat cable (FFC) or flexible printing cable

(FPC) .
: DESCRIPTION OF THE PRIOR ART

The f;exible flat cable is now widely used in vaxi
fields and various arts. Often, the flexible flat cable is

One of the methods or measures for connecting the
flexible flat cable with a terminal in a so—called pressure or
piercing comnection. According to this type of ccnnection, the
terminal has sharp projections formed thereon, which pierce into
the flexible flat cable to make electrical contact with the
respective flat conductors in the cable. More specifically, each
of the sharp projections pierces fram one side of a covering
insulation of the flexible flat cable into said insulation, passes
through an inner conductor and then projects through the other
side of the insulation to the outside. The end projecting to the



10

15

20

25

0239422

cutsice of the cable is bent. Thus, the terminal is recharically
fixed to the flexinle f£iat catle, whils the former is electrically
ccnnected with the irmer conductor of the latter. Such comnectica
is disclosed, for example, in Japanese Patent Publication

No. 7475/1582, and Japanese Patent Publication No. 61789/1985.

Another ane of the methods heretofore proposed is a so-
called plug-in connection. According to this method, a comnector
includes a connector housing having a temminal recelving cavity
formed therein. Terminals are mounted in the cavity of said
connector housing. An inser‘c:.ng and holding menber is provided
for inserting and holding the flexible flat cable in the housing.
The electrical comnection between imner canductors of the flexible
flat cable and the terminals is made by firstly stripping a
covering insulation of the cable at its end to expose the inner
conductors, inserting the exposed inner conductors in flat state
into the terminal receiving cavity and then inserting and locking
said inserting and holding member into said cavity, thereby
elastically holding the conductors between the inserting and
holding menber and the terminals. Such a connector is disclosed,
for example in Japanese Laid-Cpen Patent Application
No. 101886/1985.

The zbove two types of the prior art have been actually
used for a long time, with satisfactory results in the various
fields. However, there remain same problems to be solved in

practice.
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Firstly, the pressure—ccrnection method has the

- + - 4 A - -~ - P
advantage cf not requiring the pre-treament to expese ths imer

(5

cornducters at the end rorticn cf the czble. The length of t
cable can be selected as desired and once the cable is conrected
to the terminal it is very difficult to cause a disconnecticn.

The disadvantages of the pressure-connection method is that a
special tool is required to make the connection between the
terminals and the imner conductors of the cable, the efficiency of
cannecting operation is low, and @ high precision of electrical

connection cannot be always attained.

As campared with the pressure-connection, the plug-in
comnection has the advantsdges that the efficiency of connecting
operation is high since it is only necessary to insert the end
portion of the flexible flat cable into the terminal cavity of the
housing in crder to effect cornection of the cable with the
terminals. In addition, a high precision of electrical connection
can be attained since the terminal and the conductor of the ceble
are elastically held in contacting state with a predetermined
contact pressure. The disadvantages of the plug-in comnection is
that the treatment of exposing the inner conductors at the end
portion of the flexible flat cable is always required and the
cable is relatively easily disconnected from the terminals when an
external force is accidentally applied thereto since the cable is
connected by simply inserting the cable in flat state into the
terminals and it is held in the terminals by pressure contact

9
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between the terminal and the conductor at one point at
a predetermined pressure.

SUMMARY OF THE INVENTION

It is a general object of tﬁe present invention
to provide an improved connector for a flexible flat cable.

The present invention provides a connector
for a flexible flat cable including arconnector
housing, a plurality of terminals mounted in said
housing and an inserting and holding member for
connecting respective flat conductors of the cable to
respective terminals of the connector, in which said
terminal comprises fork-shaped upper and lower terminal
pieces each having a contact projecting inwardly from
an inside of a free end thereof, while said inserting
and holding member comprises a wedging portion to be
inserted into a receiving space between said upper
and lower terminal pieces, the arrangement being such
that when the inserting and holding member has been
completely inserted into the housing, the end portion
of the flexible flat cable portioned between the wedging
portion and the contacts is bent into U-shape along
the upper, front and lower surfaces of said wedging
portion and the contacts of the terminal pieces
elastically contact with the respective conductors

of the flexible flat cable.

Some ways of carrying out the present invention
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will now be described in detail by way of example with
reference to drawings which show specific embodiments

of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 to 8 illustrate a first embodiment
of the present invention in which:

FIG. 1 is an exploded perspective view, partly
broken, of the connector,

FIG. 2 is a perspective view, partly broken,
showing the assembled state of the connector.

FIG. 3 is a plan view showing the relation
between the pitches of the terminals and the pitches
of the conductors of the flexible flat cable placed
in front of the housing,

FIG. 4 is a partly enlarged section showing

the ends of the contacts,

FIG. 5 is an enlarged front view of the contacts,

FIGS. 6, 7 and 8 illustrate the process of
inserting the cable into the terminal,

FIGS. 9 to 13 illustrate a second embodiment
of the present invention, in which:

FIG. 9 is a partly enlarged side view of the
ends of the contacts,

FIG. 10 is an enlarged front view of the
contacts, and

FIGS. 11, 12 and 13 illustrate the process
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of inserting the cable into the terminal;

FIG. 14 is a sectional view showing a modified
form of the inserting and holding member; and

FIGS. 15 and 16 are perspective views, partly
broken, showing the actual application modes of the

connector.

DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

Firstly,the first embodiment will be described
with reference to Figs. 1 to 8.

The connector includes a connector housing
1 having a terminal mounting space 2 formed therein,
a plurality of terminals 3 mounted in said space 2
and arranged in parallel relation with pitches corres-
ponding to pitches of flat conductors 6 formed in the
flexible flat cable 5 and an inserting and holding
member 4 for connecting the respective conductors 6
of the flexible flat cable 5 to the respective terminals
3; said terminal 3 comprising fork-shaped upper and
lower terminal pieces 12, 13, éach having a projecting
contact 15 projecting inwardly from an inside of a
free end thereof, said inserting and holding member
4 comprising a wedging portion 31 having an upper surface

35, a front surface 36 and a lower surface 37 to be
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inserted into a receiving space 30 formed between the
fork-shaped terminal pieces 12, 13 of said terminal

3 and a locking projection 34 to be engaged with a
locking groove 33 formed in said housing, in which

the flexible flat cable 5 positioned in flat state

at an opening 38 formed at the front side of said housing
is pressed and inserted by the wedging portion 31 of

the inserting and holding member 4 into the receiving
space 30 between the fork-shaped terminal pieces 12,

13 while said flexible flat cable 5 is bent into U-shape
along the upper, front and lower surfaces 35, 36, 37

of said wedging portion under the co-operating action

of said wedging portion 31 with the contacts 15 of

the respective terminal pieces positioned in confronting
relation to the upper and lower surfaces of said wedging
portion, and when the locking projection 34 of the
insertihg and holding member 4 has completely come

into locking engagement with said locking groove 33

of the housing, the contacts 15 of the fork-shaped
terminal pieces 12, 13 elastically contact with each
flat conductor 6 of the flexible flat cable 5 at upper
and lower points thereof under the elastic restoring
force of the fork-shaped terminal pieces 12, 13 which
are slightly opened outwardly by the wedging portion

31.
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In FIGS. 1 to 8, the connector includes a connector housing

1 nhaving 2 tarminagl receiving cavity 2 formed thersin, terminals 3

mounted in said cavity 2, and an inserting and holcding mexber 4.

A cable 5 has a plurality of flat ccnductors 6 arranged in
parallel with predetermined pitches and covering insulation layers
7and8aﬁangedonupperandlcwersidesoftheccrductors,
respectively. This cable 5 is generally called as a flexible flat
cable (FFC) or a flexible printed ceble (FPC). The terminals 3
are mounted in said terminal receiving cavity 2 with pitches
corresponding to the pitches of the flat conductors 6.

Referring to each qf the terminals, the terminal 3
includes one terminal side portion 10 and the other terminal side
portion 11, with step portions 9 positioned between said one and
the other terminal side portions. The one terminal side portion
10 is a part to be comnected to the conductor 6 of the flexible
flat cable 5 and includes fork-shaped upper and lower terminal

pleces 12 and 13, each having a contact 15 formed at inside of the
free end thereof.

In the embodiment as shown in FIGS. 1 to 8, the contacts 15
have sharp ends 16, respectively, which can-strip the upper and
lower covering insulation layer 7. That is, the end 16 of the
contact 15 has a bottom surface 18, a front surface 18 and a rear
surface 19, in which the bottam surface 17 and the front surface
18 and the bottom surface 17 and the rear surface 19 are crossed

.

D
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at substantially right angles resrectivaly, to form sharp edges 20

o~

arnd 21, as shcwn in FIGE, 4

1

rd g,

3

The other terminal side porticn 11 also incluces fork-

- shaped upper and lcwer termiral pieces 22 and 23, each having a

contact 25 at the inner side of the free end thereof.

The terminal 3, which is arranged to be set in the
terminal receiving cavity 2 of the connector housing 1 as
described above, is so mounted in the housing that the step
portions 9 of the terminal 3 are set at the setting step portions
26 of the housing. Gaps 29 are formed between the inside walls 28
and the upper surfaces 27 of the terminal pieces 12, 13 and 22, 23
of the cne and other side portions 10 and 11 to allow slight
outward deformation of the pairs of temminal pieces 12, 13 and
22,23 at the time of mounting of the terminal in the housing.

The inserting and holding member 4 consists of a plate-
shared wedging portion 31 having such thickness that it can enter
into a receiving space 30 formed between the pair of the terminal
3, and a base portion 32 integrally formed at the rear portion of
said wedging portion. The base portion 32 has a locking
projection 34 formed thereon, which can engage with a locking

groove 33 formed in the connector housing 1.

The wedging portion 31 has an upper surface 35, a front
surface 36 and lower surface 37, and the thickness of this wedging

-

gi
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porticn to so determired that the pair of terminal pieces 12, 13
are slichtly expended cutwardly when the flexirle flat czble 3 Is
positicned betkeen the surfaces 35, 36 and 37 and the pair of
contacts 15 and the wedging portion is pressed into the receiving

space 30.

The operation of this embodiment will be explained, with
reference to FIGS. 4 to 8.

Firstly, the flexible flat cable 6 is positioned in its
flat state in front of the opening 38 formed at the front of the
housing 1, as shown in FIG. 6.

T

Then, the wedging portion 31 of the inserting and

holding merber 4 is inserted, by means of a suitable tool 39,
toward the teminal mounting space 2, more particularly into the
space between the pair of contacts 15, as shown by the arrow A in
FIG. 7. During the time when the front surface 36 of the wedging
portion 31 moves into contact with the pair of contacts 15, the
flexible flat cable 5 is forcibly bent by an edge 40 defining an
entrance 38 and a guide 41. The front surface 36 of the wedging
portion 31 cames into contact with the pair of contacts 15 when
the flexible flat cable 5 positioned on the front surface 36 of
the wedging portion 31 has contacted with the ends 16 of the pair
of contacts 15. After this occurs, the pair of terminal pieces 12
and 13 are slightly expanded cutwardly by the continued insertion
of the wedging portion 31, while the contacts pierce into the

?

4
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flexible flat cable by the elastical restcring force thereof.
Accordingly, the ccvering insuiaticon 7 is strirfped at the ugper
and lower porticns corresponéing to the cenductors of the flexible
flat cable, as shown in FIG. 4, and the covering insulation is
progressively striprped by the bottam surface 17, the front surface
18 and the edge 20 of the sharp end 16 of the contact.

FIG. 8 shows the state of the inserting and holding
member 4 which has been campletely inserted to the position where '
the locking projection 34 has came into engagement with the
locking groove 33. As the position, the flexible flat cable 5 has
been bent into U-shape along the surfaces 35, 36 and 37 of the
wedging portion 31 and the pair of contacts 15 of the terminal 3
have came into electrical contact at two upper and lower positions
with the stripped cenductor 6 at a predetermined centact pressure.
Accordingly, the high precision of electrical contact is assured
and the disconnection of the cable is avoided. It is not
necessary to apply pre—treatment of exposing the conductor at the
end portion of the flexible flat cable 5. The insertion of the
inserting and holding menber 4 can be easily effected.

FIG. 2 is a perspective view showing the state where the
connection has been campleted. As shown in FIG. 2, conductors 42
connected to a printed circuit (not shown) may be connected to the
other side portion 11 of the terminal 3. When it is desired to
disconnect the cable from the comnector, it is only necessary to

N
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unlock the inserting arnd holding mermber 4 and effect successive

ceerations in the reverse order as that descrirved zbove.

New the second embodiment cf the present inventicn will
be described, with reference to FIGS. 9 to 13.

According to this embodiment, the conductor 6 at the end
portion of the flexible flat cable 5 is previocusly exposed and
comnected to the terminal.

The end 16 of the contact 15 is totally formed in a
continuous curved surface 4_3 which enables easy sliding on the
conductor 6. The order of inserting the inserting and holding
menber into the terminal and the operation of connection are shown
in FIGS. 11, 12 and 13 and effected in substantially the same way as
described with referenc;e to the first embodiment. In the state as
shown in FIG. 13, the pair of contacts 15 make contact with the
previously exposed cmductor‘s at upper and lower points at a
predetermined contact pressure under the elastically restoring
force of the pair of outwardly expanced contact pieces 12 and 13.

In the embodiments as described sbove, the inserting and
holding member is shown as the one having a wedging portion 31 and
a base portion 32 in which said wedging portion projects frcmthe
lower part of said base portion 32 forwardly. However, as shown
in Fig. 14, this mefrber may have a wedging portion 31 and a base

portion 32 in which said wedging portion projects forwardly
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£rcm the central part of said rpase Vgcrticn, ané a ste_é rorticn is
formad tetween the botiom 44 of &e base porticn 32 and the lower
surface 37 Vof the wedging perticn 31. According to this medified
form, the flexible cable 5 is bent and held in U-shape élbr.g the
upper surface 35, the front surface 6 and the lower surféce 37 and
then it passeé through the space between the step forming bottcam
44 and the inside wall of the housing and extends outwardly of the

housing.

FIG. 15 illustrates an exarple in which at -
the other end a - conductor 45 connected to the above-mentioned
other side porticn 11 of the terminal 3 is formed as a terminal 45

which is same as the terminal 3 having terminal pieces 12, 13 to
which another flexible flat cable 47 can be connected..

- FIG. 16 illustrate$§ another example of the invention.
In the exemplary embodiments described, each

of the conductors of the flexible flat cable is -
securely held between the contact as of the upper and lower
terminal pieces and the wedging portion pressed into the space
between said contacts. That is, the conductor is curved into U-
shape along the upper, front and lower surfaces of the wedging
porticn and firmly held by the contacts which elastically contact
with the upper and lower points of the conductor at a
predetermined pressure. This arrangement provides several

advantages over the prior art. For example, high precisicn of

I3
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electrical contact is ensured and it is verv uniikely that the
flexible £lat cable may ccme cut of the commector even 1l an
external force is accicentally applied thersto. It is pessible to
select a shape of the end of the contact, sharp end or rounded
end, as desired. If the sharp end which can strip the covering
insulation of the cable is selected, it is not necessary to apply
pre—treatment of exposing the conductor at the end portion of the
cable. The inserting operation for the connection can be easily
effected without using a special tool.
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CLAIMS:

-

1. A ccornrector for an insulatsd flawxicie flat cakls (E)

having flat conductors (6) covered by insulaticn, said ccnnector

including a housing (1) having a terminal receiving cavit 2)

formed therein, a plurality of terminals (3) mounted in said
cavity (2) and arrénged in paraliel relation with pitches |
corresponding to pitches rof flat conductors (6) and an inserting
and holding member (4) for inserting and holding the flexible flat
cable (5) into the terminals to comnect the respective flat
conductors (6) to the respective terminals (3), characterized

by:

said terminal (3) camprising fork-shaped upper and lower
terminal pieces (12, 13), each having a projecting contact (15)
projecting inwardly fram an inside of a free end thereof and
adapted to contact the conductors (6).,

said inserting and holding member (4) including a
wedging portion (31) having an upper surface (35), a front surface
(36) and a lower surface (37) to be inserted into a receiving
space (30) formed between the fork-like terminal pieces (12, 13)
of said terminal (3) and a locking projection (34) to be engaged
with a locking groove (33) formed in said housing,

whereby the fiexible flat cable (5) positioned in flat
state at an opening (38) formed at the front side of said housing

P

3
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is pressed'a::d inserted by the wedging pertion (31) of the
inssrting and helling mexker (4) into the recelvirng spacs (20)
betacen the Itrik-sheped termainel piscas (12, 13) causing said
fiexible flat cable (5) to ke bent intc a U-shape along the uprer,
front and lower surfaces (35, 36, 37) of said wedging portion
unéer the cooperating action of said wedging portion (31) with the
contacts (15) of the respective terminal pieces positioned in
confronting relation to the upper and lower surfaces of said
wedging portion, and when the locking projection (34) of the
i:dserting and holding member (4) has campletely care into locking
engagement with said locking groove (33) of the housing, the
contacts (15) of the fork-like terminal pieces (12, 13)
elastically contact with each flat conductor (6) of the flexible
flat cable (5) at upper and lower points thereof under the elastic
restoring force of the fork-shaped terminal pieces (12, 13) which
are slightly opened cutwardly by the wedging portion (31).

2. A connector for a flexible flat cable according to
Claim 1, wherein the projecting contact (5) formed at the inside
of the free end of each of the fork-shaped terminal pieces (12,
13) has a sharp end (16) which can pierce into a covering
insulation 7 of the flexible flat cable and while the flexible
flat cable (5) positioned in flat state at the opening (38) formed
at the front side of the housing is pressed and inserted by the
wedging portion (31) of the inserting and holding member (4) into
the receiving space (30)7 between the fork-shaped terminal pieces

f
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(12, 13), the flexible flat cable (5) is bent into U-shape along
the upper, front and lewer surfaces (33, 36, 37) uder the
coorerating action of said wecging perzicn (31) with the contacts
(15) of the respective terminal pieces positicred in confronting
relation to the upper and lower surfaces of said wedging portion
(31), and at the same time said sharp ends (16) serve to strip the
covering insulation (7) of the flexible flat cable positicned on
the respective flat conductors, and when the locking projection
(34) of the inserting and holding member (4) has campletely come
into locking engagement with said locking groove (33) of the
housing, the contacts (15) elastically ccntact and electrically
commect with each of the exposed flat cables (6) of the flexible
flat cable (5) at upper and lower points thereof under the elastic
restoring force of the fcrk—shap;d terminal pieces (12, 13) which
are slightly opened outwardls} by the wedging portion (31).

3. A connector for a flexible flat cable according to
Claim 1, wherein the projecting contact (5) formed at the inside
of the free end of each of the fork-shaped terminal pieces (12,
13) has an end 16 which is formed in such shape that it can easily
slide on a previously exposed terminal conductor (6) of the
flexible flat cable, and while the flexible flat cable (5)
positioned in flat state at the opening (38) formed at the front
side of the housing is pressed and inserted by the wedging portion
(31) of the inserting and holding member (4) into the receiving
soace (30) between the fork-shaped terminal pieces (12, 13), the

-

2
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previcusly exposed conductors (6) of the flexible flat cable are

bent into U-shape alerng the urper, front ané lower surfzces (35,

36, 37) urncer the cocperating acticn of said wedging perticn (32)

with the contacts (15) of the respective temminal pieces
rositioned in confronting relation to the upper and lcwer surfaces
of said wedging portion (31), and when the locking projection (34)
of the inserting and holding member (4) has campletely coare into
locking engagement with said locking groove (33) of the housing,
the contacts (15) elastically contact with each of the previcusly
exposed flat cables (6) of the flexible flat cable (5) at upper
and lower points thereof under'the elastic restoring force of the
fork-like terminal pieces (12, 13) which are slightly opened
outwardly by the wedging portion (31).
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