EP 0 259 964 A1

Européaisches Patentamt

0> European Patent Office @ Publication number: 0 259 964
Office européen des brevets A1l

® EUROPEAN PATENT APPLICATION

@ Application number: 87306742.5 @ mt.ct® H 01 R 9/07

() Dateoffiling: 30.07.87

Priority: 29.08.856 JP 132373/86 () Applicant: MOLEX INCORPORATED
2222 Wellington Court
Lisle llinois 60532(US)
@ Date of publication of application:
16.03.88 Bulletin 88/11 @ Inventor: Kanesige, Akira
4-8 Minami-cho 5-chome Kichijoji
Designated Contracting States: Musashino-shi(JP)
DE FR GB IT

@ Inventor: Asakaws, Kazusige
56-378 Nakazawa-cho Asahi-ku
Yokohama-shi{JP)

@ Inventor: Tadokoro, Sinichi
4-1-404 Kamiwada
2412 Yamato-shi{JP)

Representative: Slight, Geoffrey Charles et ai,
Graham Watt & Co. Riverhead
Sevenoaks Kent TN13 2BN(GB)

An electrical connector forflexible flat cable.

@ A connector housing (2} having a plurality of forked ter-
minals (6}, each terminal including a pair of spaced-apart ter-
minal extensions (8, 8) and a cable holder (3). The cable hol- FIG. 5
der (3) has a male projection (13) with a cable supporting
surface (132) and two lock elongations (A1, B’} {see Fig. 2)
integrally connected to both sides of the male projection (13).

The cable holder {3) can be nested within the housing {2) so . 13
that the cable supporting surface {13a) faces either one ter- 130 5 8 / 2 /‘
minal extension (8, 9) or the other. In either dispasition, the \ \ \ P/ /
cable supporting surface (13a) resiliently pinches the flat \ §‘\\\N\\\\\‘\\\\\\\1
T

cable (4) between itself and the contact point of whichever of
the terminal extensions (8, 9) it faces.
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AN ELECTRICAL CONNECTOR FOR FLEXIBLE FLAT CABLE

The present invention relates to an electrical
connector for a flexible flat cable.

As is well known, flexible flat cables have
been widely used, and there have been a variety of
connectors appropriate for the purpose of connecting
such flexible flat cables to other circuit elements.

One exampie of a flat flexible cable (FFC) connector

is a push-in type which comprises a connector housing
having a terminal space therein a plurality of terminals
mounted in the connector housing at regular intervals
corresponding to those at which the strip conductors

are arranged in the flexible flat cable, and a cable
holder.

The cable holder has a male projection and
two lock elongations integrally connected to the
projectioh on either side and is designed to be inserted
in the terminal space with its lock elongations sliding
along the inner walls of the connector housing. The
cable holder also has a cable slot through which the
flat cable is inserted prior to the holder being nested
in the connector housing and a cable supporting or
bearing surface at the end of the projection.

The cable holder, with the cable end laid on

the cable bearing surface, is pushed in the connector
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housing until the opposite lock elongations of the
cable holder have been caught in the bonnéctbr hodsing.
Then, the strip conductors of the flat cable are put
in electrical contact with corresponding terminals
of an associated printed board. .

In-prior art connectors,.each terminal has
a single terminal extension stretching out along the
ceiling or floor of the housing space. Electrigal
contact is made by inserting the cable holder with
its cable bearing surface facing the ceiling or floor
of the terminal housing on which side the terminal
extension stretches out. Otherwise, no electrical
contact could be made between the cable end and their
terminal extension. .

The prior art connector which reqﬁires a proper
orientation of male to .female part in use causes certain

problems..

SUMMARY OF THE INVENTION

The object of the present invention is to provide
an improved electrical coennector for flexible flat.
cable permitting the éommon use of a.single type
connector to.make electrical connections with flét
flexible cablerinvdiffqrent-ways. <Accordingly, the
inventory contral of parts:is made simple and easy

and the degree of freedom in-designing is incfeaseg.
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These and other objects of thevpresent invention
are met by providing an electrical connector for a
flexible flat cable having spaced-apart parallel
conductive strips mounted thereon, arranged at a regular
distance apart, said connector including a connectqr
housing having a terminal space, a plurality of terminals
mounted in the connector housing at regular intervals
corresponding to those at which the strip conductors
of the flat cable are arranged, and a cable holder
having a male projection with a forward cable supporting
surface and two lock elongations integrally connected
to both sides of the projection. The male projection
of said cable holder is adapted to be inserted in the
terminal space with the lock elongations sliding along
the walls of the connector housing. The cable holder
has a cable slot, permitting the insertion of the cable
in the terminal space when the cable holder is brought
to the upper insertion limit, the strip conductors
of the cable lying on the cable supporting surface
and adapted to be brought and kept in electrical contact
with the corresponding terminals when the cable holder
is brought to the lower insertion limit and is locked.
The improvement in the connector comprises each terminal
héving a pair of spaced-apart extensions and defining
a bilateral fork, said pair'of terminal extensions

having contact points at their free ends in opposing
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relationship,-whereby the cable holder can be inserted
in the comnector housing so that the cable supporting--

surface is -braught.inte contact with either contact

point..of the:terminal extensions, assuring that the cable

is resiliently pinched and held.-between the cable - :- .

supporting surface and the opposing- contact point

regardless of .which of the~terminal extensions the -
male projection of the cable holder faces.

Some.ways of carrying out the present inventicn

will hereinafter be described.in:detail by way of.exampile

with reference to Figs. .1 to 9 of the-accompanying .. .-
drawings.-which show specific embodiments, Figs. 10 .:

to 13 showing the prior art.. -

BRIEF DESCRIPTION OF THE ‘DRAWINGS

e

FlG; 1 1s an end v1ew of an electrlcal connector

' £

accordlng to one embodlment of the present 1nventlon,4
FIG. 2 is a plan v1ew of the electrlcal connector
with 1ts cable holder in the ralsed p051tlon, o
FIG 3 is a plan view 51m11ar to Flg é show1no

the electrlcal connector w1th 1ts cable holder in the

lowered p051t10n,

'a

' FIG 4 is a srde sectlonal v1ew of the electrlcal

connector taken generally along the llne X X in )
Fig. 1; o SRR B o

FIG 5 is a sectlonal srde v1ew of the electrlcal

3 R

connector srmllar to Fig. 4 show1ng the oable supportlng
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surface of the male oroJectlon of the cable holder
~ facing the terminal in its elongation.opposite to the
one it faces in Fig. 4;
FIG. 6 is a partial plan view of the end of
5  a flexible flat cable; | |
FIG. 7 shaows the arrangement of terminal holes
made in a printed circuit board°
FIGS. 8 and 9 show different modes in which
flexible flat cables connect two printed circuit boards
10 which are arranged perpendicular to each other, using
an electrical connector according to the present
invention; and o
FIGS. 10 to 13 are views similar to Fig. 9
showing different prior art connecting modes of flexible
15 flat cables, using a conventional electrical connector.
With reference first to Figs. 10 to 13, these
show four different ways of using a flexible flat cable
connector,which requires a proper orientation of male
to female part. In these Figs. a printed circuit board
20  to which a conventional connector 51 is applied is
indicated at 50; a flexible flat cable is indicated
at 52; the strip conductors of the cable are indicated
at 53; another printed circuit board to which the other
end of the flexlble flat cable is connected is indicated
25 .at 55; a printed circuit pattern appearing on the printed.
circuit board 55 is indicated at 56; and ferminals
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are indicated at 57

LR T S ST A s

In the example shown in Fig 10 the flexible
flat cable 52 is inserted in the lower part 51a of
the connector housing 51, and the other end of the
5 flat cable is applied to the circuit board. ,In the,
example”shown inﬁﬁigtill,ithe flexible flat cable 32
isrinserted in the upper part, 51b, of the. connector .
h0using 51, andrthe otherﬁend:of the flat cable 52
israpplieduto the circuit pattern 56, which is on the
10 1eft:sideof the printed circuit board as seen in.the,
drauing: _lnrthe example shown in Fig. 12, the.flexible
flat cable752 is inserted in the upper part 51b of .
Vthe connector housing Sj,fandithe-other end. 54 of the
flat cable 52 1s applled to the crrcu1t pattern 56, which

oy

15 1s on the rlght 51de of the prlnted c1rcu1t board as .

A 3 - b

seen in the draw1ng In, the example shown 1n Flg

13 the flex1ble flat cable 52 1is, 1nserted in the lower

part 51a of the connector hou51ng 51 and the other

end 54 of the flat cable 52 is applled to the c1rcu1t
20 pattern 56,’wthh lS on the rlght 51de of the prlnted

board as seen in the draw1ng .

¢ X olYow g

In Flgs 11 and 13 the other ends of the

flexlble flat cables are bent and applled to the prlnted
F

01rcu1t boards 55 and 56 , Thecmountiqg,space{asgrequired

T i

25 in such examples is large.. For'these reasons, the - o

p ¥
- . ? - = 4
. 17 S N o g

| connecting modes JUSt desoribed .are impractlcal, and 3

) .
f

not used.
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As for the examp135>560wn in Figs. 10 and 12,
two different kinds of conneétors are selectively used.
One is designed to permit the insertion of a flexible
flat cable in the upper part of the connector, aﬁd
the other is designed to permit the insertion of a

flexible flat cable in the lower part of the connector.

DETAILED DESCRIPTION OF THE SPECIFIC EMBODIMENTS

Figs. 1 to 9 show an electrical connector,'
generally designated 1, of the present invention.
The electrical connector 1 generally comprises a
connector housing 2 and a cable holder 3. The connector
1 is designed to be used in connecting a flexible flat
cable 4 as shown in Fig. 6. The cable 4 has a plurality
of parallel conductive st:ips 7 that are spaced-apart ’
a distance equal to P. : 1 - , | %

The housing 2 has a terminal space 5 formed

therein and a plurality of terminals 6 are mounted

within the space 5 df'housing 2. The terminals 6 are

arranged at regular intervals P' equal to P. | '
As shown in Figs. 4 and 5, each terminal 6

has a pair of symmetrical Spaced-apart‘extensions 8

and 9 defining a cable engaging fork. Each extension

8 and 9 has a contact point at its free end as‘inQicated

at 8a and 9a. The contact points 8a and 9a face each

other symmetrically. Each side wall A or B pf the
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housing 2 has two lock recesses 10 and 11,

The cable ‘holder 7, Which'is adapted to hold
cable 4 and th'beninéefted“*hithiﬁ3hdbslﬁg“epaoe'5;
has thildchfelodbatihHS“A%éahdfB*’lﬁtegréllyﬁcbnﬁedted'
to both sides of & Walé brojectitn 13, Lotk &lohgatioris
A' and B gllde:dnﬁthe‘ﬁppoeité’sfde walls of -the -
terminal space 5 when ‘the ‘dablte Kolder “3¥s nedted .+ + .-
within the@housingjz.13§achriockﬂelongetioh-Airendr.
B' has a male progectlon 12 at 1ts free end. In nesting
the cable holder 3 wrthln the housrng 2 the male ]
progectlons 12 of the lock elongatlons A' and B' w1llrr
be cauqht by the lock recesses of the opposrte 31dewallsr
of the housrng 2 SO, that the cable holder 3 may bet
locked sequentlally at upper and lower posrtrons as
shown 1n Flgs.~2 and 3, respectlvely o 7 _

The male projection 13 of the cable holder
3 has a cable supportlng or bearlng surface 133 whlch
functions. to plnch a strlgped end of the flat cable
4 between itself and, the counter contact pornt of the
terminal elongation 8 or 3. The stripped end of the,
flat cahleia_meyfhejlnsertediin apcable‘slot 14 formed

in theicablerholder_j,. This onflguratlon permlts

the conductors 7 of theqflat cable 4 to be plnched

between the bearlng surface 133 of the male pIOJeCtlon

and the upper or. lower termlnal extensron dependlng

&

upon the user's chorce No;matterrwhlch terminal



10

15

20

25

0259964

elongation 8 or 9 may be selected as a counter part

to the bearing surface 13a of the male projection 13
of the cable holder 3, the stripped end of a flexible
flat cable 4 will be resiliently pinched therebetween.

As best shown in Fig. 4, each terminal 6 has
a leg 6a projecting downward from the housing 2. The
housing 2 shown is intended to be mounted on a printed
circuit board 15 with terminal legs 6a inserted into
holes 16 formed therein. In this particular embodiment,
the terminals 6 are arranged at very close centerline
space so that their legs 6a and corresponding holes
16 must be staggered as shown in Fig. 7.

The manner of using such electrical connector
is described below. Owing to the connector structure
as described above, the connector 1 can be used to
meet every possible connecting mode. For instance,
looking at Fig. 8, a connector 1 is fixed to the upper
surface of a printed circuit board 15a with the cable
connector to another printed circuit board 15b. Printed
circuit board 15b is arranged perpendicular to printed
circuit board 15a and has a printed circuit pattern
17 on the right side as seen in Fig. 8. 1In this case,
the cable holder 3 is inserted in the housing 2 with
the cable bearing surface 13a of the male projection
upward to permit the insertion of the cable énd in

the upper part of the connector.
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The positioning and holding of cable 4 is best
shown in Fig. 5. First, one end 4a of a flexible flat
cable 4 is inserted in the terminal space 5 through
the cable slot 14, which is contiguous to the bearing
surface 13a of the male projection of the cable holder
3. Then, the cable holder 3 is moved in the direction
as indicated at 18 until it has been locked. The end

4a of the flexible flat cable 4 is resiliently pinched

between the contact point 8a of the terminal elongation

8 and the bearing surface 13a of the male projection

13 of the cable holder 3. In this mode of connection,
the other end 4b of the flexible flat cable 4 is attached
to the right side of another printed board 15b (Fig.

8). In this case, the strip conductors 7 appear on

the upper surface of the flexible flat cable 4, and

the flat conductors 7 are brought into electrical contact
with the contact point Sg of the terminal elongation

8 which stretches out along the ceiling of the terminal

space 5.

In case a circuit pattern 17 appears on the
left side of another printed board 15b as shown in
Fig. 9, the strip conductors 7 are on the back side
of a flexible flat cable 4. 1In this instance, the
cable holder 3 is turned upside down so that the bearing
surface 13a of the male projection 13 faces the terminal

elongation 9 stretching out along the floor of the
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terminal space 5 of the housing 3. Thus, one end 42
of the flexible flat cable 4 may be pinched resiliently
between the bearing surface 13a of the male projection
13 and the terminal elongation 9 to permit the strip
conductors 7 to be in electrical contact with the
terminal elongation 9 in housinglz.

The electrical connector 1 of the present
embodiment is described as being applied to a printed
circuit board which has a circuit pattern on its onek
surface. However, it will be appreciated that the
connector 1 is applied to a printed circuit board having
a circult pattern on its opposite sides._ :

The following advantages result from the
connector 1 described:

the connector 1 can be equally applied to _
different connection modes using a flexible flat cable
4 having conductors on the -upper surface of the céble
or on the lower sﬁrface of the céble;~

only one kind of connector ié sufficient to
meet requirements for different connection modes and
hence, the kinds of connectors as réquired is reduced
to one, and accordingly inventory control of parts
is made simple; and-

the degree of freedom with which a circuit

arrangement is designed is increased.
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CLAIMS:

1. An electrical connector for a flexible
flat cable (&) having spaced-apart parallel conductive
strips (7) mounted thereon, arranged at a regular '
distance (P) apart, said corinedtor including a connector -
housing (2) having a terminal space (5)," a plurality
of terminals (&) mounted in the connector housing at
regular intervals (P') corresponding to those (P) at
which the strip conductors (7) of the flat cable (4)
are arrangéd,»and‘a'cabléfhbldér (3) having a male
projéction ()3) with a forward cable supporting surface =
(13a) and two lock eldngations'(A"ahd‘B') integrally
connected to both sides of the projection, the male
projection of said cable holder (3) being ‘adapted to
be inserted in the terminal space (5) with the lock
elongations® sliding along the walls (A and B) of the
conneéfdr'hodéihg,'said'éable holder having a cable
slot (14), permitting the insertion of the cable in
the terminals space 15) when the cable holder. is brought
to the upper insertion limit, the strip conductors:
(7) of the cable lying on ‘the cable supporting surface
(13a) and adapted to be brought and kept in electrical
contact with the corresponding terminals (6) when the
cable holder is brought to the lower insertion limit

and is locked, characterized in that
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each terminal (6) includes a pair of spaced-apart
extensions (8 and 9) defining a bllateral fork, said
pair of terminal extenslons having contact polnts (8g
and 9a) at their free ends 1n opposing relationship,
whereby the cable holder is inserted in the
connector housing (2) so that the cable supporting
surface (13a) is brought into contact with either contact
point (8a or 9a) of the terminal extension (8 or 9),
assuring that cable (4) is resiliently pinched and
held between the cable supporting surface and the opposing
contact point (83 or 9a) regardless of which of the
terminal extensions (8 and 9) the male projection of

the cable holder faces.
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FIG.4
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FIG.5
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FIG. 10

5la | Ei
56—

FIG. 12

Slb

Sl 50
i

1
7

56 7 /é|_\/,
55\/"
| 53




8/8 0259964

FIG. 11
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