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SPECTFICATION
ELECTRIC CONNECTOR FOR FLEXIBLE FLAT CABLES

Field of th \'4 ion:

5 The present invention relates to an improvement in
or relating to electric connectors for connecting centered
flexible flat cables (FFCs) or centered flexible printed
circuits (FPCs) to other printed circuits and electrical
devices. '

10
Description of Related Art:

As is well know, flexible flat cables (FFCs) and
flexible printed circuits (FPCs) have been widely used in
connecting different electric devices such as printed circuits

15 to each other. The connector housing is composed of a ceiling
wall, an opposed floor wall, and opposed side walls integrally
connected to the opposed ceiling and floor walls to define a
space for accommodating the FPC or FFC, and a plurality of
termlnals arranged at the same pitch as the conductors of the

20 FPC or FFC are fixed to the connector housing.

The lateral distance between the opposite parallel
side walls is equal to or somewhat longer than the width of
the flexible flat cable, thereby facilitating insertion of the

. flexible flat cable. _ -

25 - The freedom of lateral movement of the flexible flat
cable within the cable insertion space may allow the flexible
flat cable to move laterally or obliqueiy. The length of the
movement may be the same as the length defining the terminal
pitch, thus causing misalignment of the conductors of the

30 cable relative to the terminals of the connector housing. An
incomplete connection between the conductors of the cable and
the terminals of the electric connector may occur causing
short circuits across selected terminals.

35 snmmary of the Invention:
One object of the present invention is to provide an
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ELECTRI C CONNECTOR FOR FLEXI BLE FLAT CABLES | Field of the Invention:

The present

efectric connectors for connecting centered
or centered flexible printed circuits (FPCs) to other printed circuits

I nvention relates to an inprovenent in or relating to

and e'eCtr'Cihprov@aV'éiﬁbtric connector for flexible flat cables and

10

15

20

25

printed flexible circuits where the connector is guaranteed to

be free of such a misalignment between the conductors of the

cable and the terminals of the connector housing which could
cause incomplete connection therebetween when the cable is
inserted in the connector housing.

To attain this and other objects of the present
invention an electric connector is provided for connecting a
flexible flat cable having a given width to an electrical
device. An insertion space in a dielectric housing is adapted
to receive an end of the flexible flat cable through an

_ insertion space opening. The insertion space is defined by a

floor wall, an opposed ceiling wall and two opposed
symmetrical side walls extending between the floor and ceiling
walls. Electrical terminals are secured in the floor wall
with each terminal having a contact portion extending from the
floor wall into the insertion space for electrical connection
to a respective'éxposed conductor on the flexible flat cable
when the end of the flexible flat cable is positioned in the
insertion space.

The insertion space opening is defined by edges of
the floor and ceiling walls and the opposed symmetrical side
walls. The opposed side walls form a dimension therebetween,
parallel to the floor wall, which increases as the side walls
diverge from the floor wall to the ceiling wall. The longest
dimension between the side walls being less than or equal to
the width of the flat flexible cable so the that each
longitudinal edge of the end of the cable contacts a

© respective side wall. This will cause the end of the flexible

30

35

flat cable to form a curve about the longitudinal axis of the

cable with the apex of the curve being located closer to the

floor wall rather than to the ceiling wall. The ends of cable

- wall contact the opposed side walls causing the exposed

conductors of the end of the cable to be in alignment with
the contact portions of the terminals. An actuator is mounted
to the housing to move from an open position, enabling the end
of the cable to be inserted into the insertion space, to a
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10 Description of Related Art: As is well know, flexible
fl.at cables (FFCs) and flexible printed circuits (FPCs) have been
wdel y used in connecting different electric devices such gg-pghnggd
circuits 15 to each other. The connector housing is conposed of a ceiling

‘wal |, an oppefssed! POsitPbh, FE¥EARP Q:%@eaadefvakéscamggfoa&dm the first

connectedtotheo osed cellln% | oor ?fito defi ne ab é) %for

acconmodat i ng1PREA MalPrcore 'EIl%gpIaEl'r atligned engagement betwe he
exposed conductors of the cable and the contact portions of

the terminals.
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termnals arranged at the sane pitch as the conductors of the 20 FPC or

FEC are fixed to the connector housing. The | ateral distance
beft ween t he opposite parall el side walls is equal to or songybps, ! ggger
than the width of ~ the flexible flat cable, thereby facilitating

i nsertion of gﬁ&irpi%ﬂ - - The freedom of

| at eral novenent o cable within the cable insertion

space may al l ow the fIéQFQﬁ% °bJ?F§F caBfe §9Y§ﬂ5ﬁ§qsatépall @r bpresent
obliquely. Thsvémtom Wfi_thbe understood from the description of the

electric connector according to the preferred embodiment of
5 the present invention, which is shown in accompanying
drawings, in which:

FIGURE 1 is a front view of an electric connector
according to one embodiment of the present invention and a
plan view of the stripped end of a flexible flat cable;

10 . '~ FIGURE 2 is a front view of the electric connector,
showing the cable inserted in the connector housing;

| FIGURE 3a is a view similar to Fig. 2, but showing

the cable partially and fully fixed in the connector housing;

FIGURE 3b is a front view of the electric connector

15 showing the cable w1der than the longest dimension of the
‘cable opening; '

FIGURE 4 is a plan view of one actual example of an
electrlc connector according to one embodiment of the present
invention; : :

20 : " FIGURE 5 is a front view of the actual electric
connector and a plan view of the stripped end of the flexible
flat cable; '

FIGURE 6 is a side view of the actual electric
connector; and '

25 FIGURE 7 is a cross section of the actual electric
connector taken along the line J-J in Fig. 5, showing the
_cablé fastened in the connector housing.
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novenent may be the same as the length defining the term nal pitch
thgs causing m salignnment of the copductors of the 30 cable relative to
the term nals of the connector housing. An i nconpl ete conn&gt*g& sG

bet ween the conductors of the cable and the termnals of the e

ectrirc

connect or may &&

35 Summary
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? %i? %I% the ﬂ&érfé&%ﬁédf&éﬂé? sel ected term nal s.

_ As shown in Fig. 1, an electric connector 5 for
flexible flat cables comprises a housing 6 and a plurality of
terminals 8 fixed to the housing 6. The housing 6 comprises
a ceiiing wall 11, a floor wall 12 and opposed side walls 13
and 14 integrally connected to the ceiling wall 11 and the
floor wall 12. A flexible flat cable insertion space 7 is
defined by the ceiling wall 11, the floor wall 12, and the
opposed side walls 13 and 14. The terminals 8 in the flexible
flat cable insertion space 7 are arranged at the same pitch P
as the conductors 2 of a flexible flat cable 1.

A flexible flat cable (FFC) or flexible printed
circuit (FPC) is stripped of its insulation so that the
conductors 2 of the cable 1 are exposed at the end of the

.cable 1. The éxposed conductors 2 of the cable 1 are made to

contact the terminals 8 of the connector housing 6.
' The lateral distance between the opposed side walls
13 and 14 of the connector housing 6 increase as the side
walls 13 and 14 extend from the floor wall 12 to the ceiling
wall 11. The longest dimension B' at the ceiling wall 11 is
equal to or shorter than the width A of the flexible flat
cable 1. Each of the bpposed side walls 13 and 14 forms an
egqual and opposite angle with the ceiling wall.
The stripped end of the flexible flat cable 1 is

inserted into the flexible flat cable insertion space 7. As

shown in Figure 3B the longest lateral size B' of the cable

insertion space 7 is shorter than the width A of the cable 1.

The end of the cable inserted into the cable insertion space
will be yieldingly bent about its longitudinal axis in the
form of circular arc. The apex of the arc is curved toward
the floor wall 12. As a_consequencé the flexible flat cable
1 can be put in correct position relative to the terminals 8
of the connector housing 5 because no lateral movement of the
cable 1 is permitted in the equilibrium condition attained by

the resiliency of the cable 1 with its opposite longitudinal

sides 3 and 4 abutting on the opposite side walls 13 and 14 of
the connector housing 6. Stated otherwise, there can be no
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One object of the present invention is to provide an

95-182 SG

misalignment of the cable conductor 2 relative to the
connector terminals 8, which misalignment would be caused by

“thé lateral or'angular movement of the cable conductors 2 if

the lateral size of the cable insertion space 7 were somewhat

longer than the width of the cable 1. -

Next, as shown in Figure 3a, fastening means 10 is
used to push the curved cable against the floor wall 12 of the
connector housing as indicated by arrow F, thereby bending the
opposite longitudinal sides 3 and 4 of the flexible flat cable
1 to take a "U"-shaped form in cross section, and forcing the
conductors 2 of the flexible flat cable 1 into close contact
with the terminals 8 of the connector 5. _ _

The bending of the opposite longitudinal sides 3 and
4 of the flexible flat cable 1 along the opposite vertical
side walls 13 and 14 of the connector housing permits
automatic alignment of the cable 1 relative to the terminals
8 of the connector 5 with such accuracy that incomplete
contact and short circuits are avoided.

Figs. 4, 5 and 6 show such an electric connector for
flexible flat cables in detail. As shown, it has solder
pieces 16 extending from housing 6 for fastening the connector
to a printed circuit board (not shown). Also, cable fastening
means 10 appears as actuator 17. ' |

The terminals 8 are arranged at same.pitch as the
pitch P at which the conductors 2 of the cable 1 are arranged.
Each terminal 8 has a "U"-shaped cross section, and it has a
solder tail portion 15 for soldering to a selected conductor
on a printed circuit board.

As shown in Fig. 3b, the longest lateral distance B'
between the opposite side walls 13 and 14 of the connector '
housing is shorter than the width A of the flexible flat cable
1. This will cause the cable to form a curve. However, as
shown in Fig. 2, the longest-latefal distance B' may be equal
to or slightly greater than the width A of the flexible flat
cable 1. Either condition will work with this invention.

To insert the flexible flat cable 1 into the cable
insertion space 7, the actuator 17 is raised up in an

-G
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nproved el ectric connector for flexible flat cables and printed
| exi ble circuits where the connector is guaranteed to be free of such

i

f

a ﬁisalignnent bet ween the conductors of the cabl e and the ggIyENYS
of the connector housing which could 5 cause inconplete connection’

t her ebet veen \WARdritd Pdsition 18 d[ldlﬁﬁférﬁciiir{bé he GReE)0r RN dbhtact
To attain this and othHer aobjects of ,the present I-nvention.an electric

connector is PORRIANS PoPI bhfcterminals 8 extend wip. frpwy theyf Lopr Wall 42
given -w dth t @fartled ecdpnhéctor housing. Since the flexible flat cable 1

will initially form a curve as shown in Figure 3b or will be
5 forced into a curve from a generally flat insertion as shown
in'Figure 2, the exposed conductors 2 face the floor wall of
the connector housing.

After insertion the flexible flat cable 1 in the
connector housing, the actuator 17 is léwered to the locking
10 condition 19 (solid lines in Fig. 6), thus completing the
insertion position of the cable in the housing. In this
position the cable 1 is pushed against the floor wall 12 of
the cbnnector housihg, changing its shape from the letter "C"
to the letter "U® in cross section. In this position the
15 conductors 2 of the cable 1 are forced into contact with the
terminals 8 of the connector 1. Finally, the actuator 17 and
céble are moved toward the housing thereby locking the cable

and actuator 17 in the housing. _
_As shown in Fig. 1 each side wall 13, 14 of the
20 housing 6 has a tapered portion 20 extending at an angle from
the ceiling wall 11 converging toward the floor wall 12 and a
normal portion 21 extending at a“right angle from the floor
wall 12. The tapered and normal portions are joined together.
As the fastening means 10 or actuator 17 is lowered
25 into the locking position, applying a force F to the cable 1,
the cable is curved in the form of a circular arc. This
permits the opposed longitudinal sides of the cable 1 to
yieldingly bend so as to be automatically guided toward the
~ lateral alignmént position relative to the terminals 8 by the
30 tapered portions 20 of the opposite side walls 13 and 14. The
resilience of the bent cable creates the equilibrium
condition. Finally, the cable 1 is pushed against the floor
_wall 12 of the connector housing 6 by the fastening means 10
or actuator 17 so that the cross section of the cable 1 is
35 changed from "C"-shaped arc to a "U" shape, forcing the
conductors 2 of the cable 1 into contact with the terminal
contacts 9 of the connéctor housing 6, as seen from Fig. 3A.

——————————
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10 device. An insertion space in a dielectric housing is adapted to

receive an end of the flexible flat cable through an I nsertion space.
opening. The insertion space is defined by a floor wall, gmmgpRpesed
ceiling wall and tw opposed symmetrical side walls extendlng

bet Wﬁehffhe flolor and qeéluiswbéﬁun&eféaoodﬁtwﬁ dherabbdel]l ﬂﬁé%ﬁéﬁeﬁ@ﬁlﬁ:@d
L0 e, 11,007 A8le. tnsedddh Bikhd bl Vedioss Pkack PHlbSlon as,
connection the teffectesyf daicid itatdingd insedtdonr ofinat DkekibXebfrat|cable
cabl e . equidistant from the side walls and of aligning the conductors
5 of the cable in the connector housing relative to the
terminals of the connector housing. Figs. 1, 2 and 3 show the
connector housing as defining an enclosed space by its ceiling
wall, floor wall and opposed side walls. It, however, should
be noted that a connector housing having no ceiling wall 11 or
10 floor wall 12 may be used. For example, the connector housing
~may have no ceiling, and it may be composed of a floor wall
and opposite diverging side walls, thus permitting a flexible
flat cable to be put in the open enclosure from the top,
pushing the cable against the floor wall, which has terminals
15 fixed therein.
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mhen the end of the flexible sitioned in the 20 insertion
space. The insertion mmﬂm‘ﬂm”mdef' ned by edges oP5-182 ffe
flbor and ceil] S and e opposead synmetrical side - walls. The
opposed si de $E£g§—+orn1a di-mensi on t her ebet ween, parallel to the

floor wall, which |ncreasesuﬁselbetsndalwﬁdnnéatonﬂVsygfdﬁcwbﬁﬁipfiﬂgra
e Cesne, RN g TR OFS) o ™0 Sy, L "] B
t hat each electrical device, comprising:

5 a dielectric housing (6) having an insertion space
(7) adapted to receive an end of the flexible flat cable
through an insertion space opening;

_ the insertion space (7) defined by a floor wall (12)
and an opposed ceiling wall (11) and two opposed symmetrical
10 side walls (13,14) extending between the floor and ceiling
walls;
electrical terminals (8) secured in the floor wall,
'each terminal having a contact portion (9) extending from the
floor wall into the insertion space. for electrical connection
15 to a respective exposed conductor (2) on the flexible flat
cable when the end of the flexible flat cable is positioned in
the insertion space;
the insertion space opening defined by edges of the
floor and ceiling walls and the opposed symmetrical side
20 walls, the opposed side walls forming a dimension (B)
therebetween parallel to the floor wall (12) which increases
as the side walls extend from the floor wall to the ceiling
wall, the longest dimension (B') between the side walls being
less than or equal to the width (A) of the flexible flat cable
25 so that each longitudinal edge of the end of the cable
contacts a respective side wall causing the end of the
flexible flat cable to form a curve about the longitudinal
axis of the cable with the apex of the curve being located
closer to the floor wall rather than to the ceiling wall,
30 vwhereby the end of cable is centered laterally between the
opposed side walls (13,14) causihg the exposed conductors (2)
" of the end of cable to be in alignment with the contact
portions (9) of the terminals (8); and
an actuator (10,17) mounted to the housing to move
35 from an open position (18), enabling the end of the cable to
be inserted into the insertion space, to a closed position
(19), forcing the end of the cable toward the floor wall (12)
creating an aligned engagement between the exposed conductors
of the cable and the contact portions of the términals.

i
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| ongi tudi nal edge of the end of the ﬁWe Tontacts a respective

side wall. This will cause the ?ﬂ'uﬂ e 30 flat cable to forma
cutve about the | ongitudinal um\ ” I ’r bI e with the apé?(-ﬁéz the
curve being located closer to’ th Lfl®ors wa rather than to t

ceiling wall. The ends pf 8ﬂb|e‘iectr1c}3§| 'cé‘rﬁ(&&’:‘drt hgcOBP gfﬁ& %bd:cl‘.’?irﬂ S1

causi-ng the exposed conductors of the end, of % he e"to
al i gnment  wi t‘ﬂ‘%lﬂ heheodngertion |§B%°Q)f°?%1‘?‘érﬁf’ﬁﬁﬁsa A¥arezpid with

nmount ed dendEl hpUsidg tapeFed® dppoeed L WoBls | oB, 2Pl i ng the end

5 . 3. An electrical connector, according to claim 1,
wherein the opposed side walls comprise an angled portion (20)
and a normal portion (21), the angled portion forming an
oblique angle with the ceiling wall (11), the normal portion
forming an angle generally perpendicular to the floor wall

10 (12), and one end of each angled and normal portion being
joined to one another.

4. An electrical connector, according to claim 3,

wherein the actuator (17) has a specific width dimension which

15 is equal to or less than a distance (B) between the normal
portion of each of the opposed side walls.

5. An electric connector according to claim 1,
wherein the actuator (17) is pivotally mounted to the housing.

-10-
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of the cable to be inserted into the insertion space, to a

95-182 SG
AQSEBACT:
ELECTRIC CONNECTOR FOR FIAT FLEXIBLE CABLES -

Disclosed is an improved electric connector (5)
which permits insertion of a flexlble flat cable (1) in its
insertion space without causing oblique insertion or
misalignment between the exposed conductors of the cable and
the terminals of the connector housing. The central feature
of the electric connector resides in the lateral distance
between the opposed side walls of the connector housing to be
tapered with a dimension smaller ‘than the width of the
flexible flat cable.

. ——“\
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closed position, forcing the end of the cable toward the first el ongated
wal | creating an aligned engagenent between the exposed conductors of the
gabl e and the contact portions of. the term nals.

(1-3)
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4 Brief Description of the Draw ngs: QG her objects and
advant ages of the present I nvention will be understood fromthe

déscription of the el ectric connector according to the preferred
enbodiment of 5 the present invention, which is shown in

2-3)

acconpanyi ng drawi ngs, in which:

FIG. 4

FIG. 5

e
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FIGURE 1 is a front view of an electric connector according to one
enbodi nent of the present invention and a pl an view of the stripped end
of a flexible flat cable; 10 FIGURE 2 is a front view of the

el ectric connector, showi ng the cable inserted in the connector

housi ng; FIGURE 3a is a viewsimlar to Fig. 2, but show ng
the cable partially and fully fixed in (B&)connector housing;

FIGURE 3b is a front view of the electric connector 15 showi ng the cable

wi der than the | ongest dinension of the -

S

FIG. 6

FIG. 7 m /
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ELECTRIC CONNECT_OR FOR FLEXIBLE FLAT CABLES 3°¢/3 / U
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The present invention relates to an improvement in
0oL relat:l.ng to electrlc connectors for connectlng centered
flexible flat cables (FFCs) or centered flexible printed

* ¢éircuits (FPCs) to other printed circuits and electrical

devices.

" Description of. Related Art:

As is well know, flexible flat cables (FFCs) and

flexible printed circuits '.(FPCs) have been widely used in
_connecting different electric devices such as printed circuits
_to'.each other. The connector housing is composed of a ceiling_

wall, an opposed :_El'ocr wall, and opposed side walls integrally

'~ connected to the oppcsed'ce_'iling and floor walls to define a
' gpace for accommodating the FPC or FFC, and a plurality of .

terminals arranged at the same pitch as the conductors of the

- FPC or FFC are fixed to the connector housing.

The lateral' distance between the opposite parallel
side walls is equal . to or somewhat longer than the width of
the flexible flat cable, thereby fac111tat1ng insertion of the

-flex1b1e flat cable.

‘The freedom of lateral movement of the flexxble flat
cable within the cable 1nsert:|.on space may allow the flexible
flat cable to move laterally or obllquely. The length of the
movement may be the_ same as the length defining the terminal
pitch, thus causing misalignxdent of the conductors of the

cable relatlve to the term:.nals of the connectcr housing. An
1ncomplete connect:l.on between the conductors of the cable and- ”

short cJ.rqu.ts across selected term:.nals.

Summary o the ention:

One object of the present 1nvent10n is to prov1de an

‘This is the replacement sheat
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the termlnals of the electr:Lc connector may occur causing.
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FIGURE 7 is a cross section of the actual electric

connector taken along the line J-J |n Fig2 5, showing the  cable
FAstened in the connector housi ng. ' '
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improved electric connector for flexible flat cables':and
printed flexible circuits where the connector is guaranteed to

.be free of such_a'misalignment between the conductors of the
-cable and the terminals of the connector housing which could

cause incomplete connection therebetween when the cable is
inserted in the connector housing.

To attain this and other objects of the present
invention an electric connector is prov1ded for connecting a
flexible flat cable having a given width to an electrical
device. An insertion space in a dielectric housing is adapted
to receive an end of the flexible flat cable through an
insertion space opening. The insertion space is defined by a
floor wall, an opposed ceiling ;Qall_ and two opposed

- symmetrical side walls extending between the floor and ceiling

walls. Electrical terminals are secured in the floor wall
with each terminal having a contact portion extending from the
floor wall into the insertion space for electrical connection

'to a respective exposed conductor on the flexible flat cable

when the end of the flexible flat cable is p051tioned in the
insertion space. - '

The insertion space opening is defined by edges of
the floor and ceiling walls and the opposed symmetrical side
walls. The opposed side.walls form a dimension therebetween,
parallel to the floor wall, which increases as the side walls

diverge from the floor wall to the ceiling wall. The longest_.'

dimension between the side walls being less than or equal to
the Width of the flat flex1b1e cable so the that each
longitudinal edge of the end of the cable contacts a
-respective side wall. This will cause the end of the flexible
flat cable to'form a curve about the longitudinal axis of the

'_cable with ‘the apex of the -curve being located closer to the
- £floor wall rather than to the ceiling wall. The ends of cable
‘wall contact the opposed side walls caus1ng the exposed

conductors of the end of the cable to be in alignment with
the contact portions of the terminals. An actuator is mounted

to the housing to move from an open position, enabling the end

of the cable to be ‘inserted into_the,1nsert10n space, to a

_—
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Description of the Preferred Enmbodi nent: As shown in Fig. 1,
an electric connector.5 for flexible 31 at cables conprises a housing 6
ahd a plurality of ~terminals 8 fixed to the housing 6. The housing 6
‘conprises 5 a. ceiling wall 11, a floor wall .12 and opposed side walls 13
and 14 |ntegchbégdcpnaétieu,tﬁorbengethergpdmﬂﬂ the gablehtowardf ther fimst

12. A flexi QiSn&LEEdC%PAﬁ' B28htiRY Smcglz.gjréd engagement between the

exposed conductors of the cable and the contact portions of
the terminals. '

R —
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defined by the ceiling wall 11, the fl oor mall 12, and the’ opposed si de
walls 13 and 14. The termnals 8 in the fLBXIb|e 10 flat cable irnsertion
space 7 are arranged at the same pitch P as the conductors 2 of a
flexible flat cable 1. . ~ Aflexible flat cable (FFC) or
~flexible pr@&b@& Des 1dn ¢ : hagped of its insulation so that
t he conductors re exposed at the end of . the 15 cable

1. The exposed condwﬂﬁﬂ%FZ %PJ?ﬁEscaBPQ agvantages o of  thet aPraseat
termnals 8 jefverticmnuttliorndoundesstood from the description of the

electric connector according to the preferred embodiment of
_ 5' the preSent invention, which is shown in accompanying
: drawings, in which: : '

FIGURE 1 is a front view of an electric connector
according to one embodiment of the present invention and a
plan view of the stripped end of a flexible flat cable;

10 . - FIGURE 2 is a front view of the electric connector,
show1ng ‘the cable inserted 1n the connector houszng,

FIGURE 3a is a view similar to’ F1g. 2, but show1ng
the cable partially and fully fixed in the connector hou51ng,
FIGURE 3b is a front view of the electric connector

15 show1ng the cable wider than the longest dimension of the

. cable opening,

FIGURE 4 is a plan view of one actual example of an
_electric connector according to one embodiment of the present
11nvention, o '

20 FIGURE 5 is a.front view of the actual electric’
connector and a plan view of the stripped end of the flexible
flat cable, o

~FIGURE 6 1s a s:Lde view of the actual electric
- connector; and - . _ o

25 ' FIGURE 7 is a'crose section of'the actual'electric
connector taken along the line J-J in Fig. 5, showing the
cable fastened in_the connector housing.
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The lateral distance between the opposed gide walls 13 and 14 of the-
connect or housing 6 increase.as the side — wal | s. 13 and 14 extend from

the floor wall 12 to the ceiling 20 wall 11. The |ongest dinension B _at
the ceiling wall 11 is equal to or shorter than the width A of ‘the

- flexible flﬁmes%flggggﬁ éf thachreferpedofnbeddmente malls 13 and 14 forns
-:::?r.ppesq:ﬁd o1, e TBRT RN b Rl £ bb0C e comprctes A BB, o
flat cable i fbexibbe ﬁbatecablesscomprlses a housing 6 and a plurality of
‘terminals 8 fixed to the housing 6. The housing 6 comprlses
5 a ce111ng wall 11, a floor wall 12 and opposed side walls 13'
and 14 integrally connected to the ceiling wall 11 and the
floor wall 12. A flexrble_flat cable insertion space 7 is
defined by the ceiling wall 11, the floor wall 12, and the
opposed side walls 13 and 14. The terminals 8 in the flexible
10 flat cable insertlon space 7 are arranged at the same pitch P
- as the conductors 2 of a flexible flat cable 1.

' ‘A flexible flat cable (FFC) or flex1ble printed
c1rcu1t (FPC) is strlpped of its -insulation so that the
conductors 2 of the cable 1 are exposed at the end of the

15 cable 1. The exposed conductors 2 of the cable 1 are made to
' contact the termlnals 8 of the connector housing 6.

' The lateral distance between the opposed side walls
13 and 14 of the connector housing 6 1ncrease as the side
walls 13 and 14.extend_from the floor wall 12 to the ceiling

20  wall 11. The longest'dimension B' at the ceiling wall 11 is
equal to or shorter than the w1dth A of the flexlble flat”
cable 1. Each of the opposed side walls 13 and 14 forms an
equal and opp051te angle with the ceiling wall.

The' strlpped end of the flex1ble flat cable 1 is

25 inserted into the fiexible flat cable insertion space 7. As

| shown in Figure 3B the longest lateral size B' of the cable
insertion space 7 is shorter than the width A of the cable 1.
The end of the cable 1nserted into the cable insertion space'
will be y1e1ding1y.bent about 1tsllong1tud1na1 axis in the

30 form of circular arc. The apex of the arc is curved toward

- _the floor wall 2. As a consequence the flexible flat cable
'1 can be put in correct pos1t10n relatlve to the termlnals 8
of the connector hous1ng 5 because no lateral movement of the
cable 1 is permitted in the equilibrium condltlon attained by

35 the resiliency of the cable 1 with its opposite longitudinal

' sides 3 and 4 abuttlng on the oppos1te side walls 13 and 14 of
the connector hous1ng 6. .Stated otherw1se, there can be no .

ThlS Sheet Has Been Rerlacc

*iio Iy the replacgineit sheet Eilih I“I" III II

Date;  30/3 qu




shown in Figure 3B the longest lateral size B of the cable i nsertion
space 7 i.s shorter than the width A of the cable 1. The end of the

cable inserted into the cable insertion space - will be yieldingly bent
about its |l ongitudinal axis in the 30 formof circular arc. The apex of

the arc i's Glyuerh e oant%yeeflemavaléoﬂ&cto&s % CONSRAURRSE ¢dI€ the

flexible fl IIn correct position relative to the
ternlnals53coanﬂtQ¥m¢%%m%%%¥%rShOHEFﬁB pigadigoments Woudd,b

the Cabltehel 1§tOPA T bt cngilabemedeinkhlr bﬁrrthend:lamw ciiridiid‘iﬁii'é)w if
the lateral size of the cable 1nsertlon space 7 were somevwhat
5 longer than the width of the cable 1.

Next, as shown in Flgure 3a, fastening means 10 is
used to push the curved cable agalnst the floor wall 12 of the
connector houSLng as lndlcated by arrow F, thereby bending the
opposite longltud1na1 51des 3 and 4 of the flexible flat cable'

10 1 to take a "U"-shaped form in cross sectlon, and forc1ng the
conductors 2 of the flexible flat cable 1 into close contact
w1th the terminals 8 of the connector 5.

', The bending of the oppos1te longltudlnal 51des 3 and
4 of the flex;ble_flat cable 1 along the opposite vertical

15 side walls 13 and 14 of the connector housing permits
automatic allgnment of the cable 1 relative to the terminals
8 of the connector 5 with such accuracy' that 1ncomp1ete
contact and short circuits are avoided.

. - Figs. 4, 5 and 6 show such an electric connector for

20 flexible flat cables in detail. - As shown, it has solder
' pieces 16 extending'from housing 6 for fastening the connector
' to a printed circuit board (not.shown); Also, cable fastening
means 10 appears as actuator 17. ' '

The terminals 8 are arranged at same pitch as the

25 pitch P at Which'the”conductors 2 of the cable 1 are arranged.

| Each terminal 8 has a'"U"-shaped'cross"section; and it has a
solder tail portion 15 for soldering'to a selected conductor
on a printed circuit board. o ) |

As shown in Flg. 3b, the longest lateral distance B'

30 between the opposite side walls 13 and 14 of the connector
hou51ng is shorter than the width A of the flexible flat cable
1. Thls will cause ‘the cable to form a curve. However, as
shown in Fig. 2, the longest lateral distance B' may be equal
to or sllghtly greater than the w1dth A of the flexible flat

35 cable 1. Either condition will work with this invention.

To insert the flexible flat cable 1 into the cable
insertion space 7, the actuator 17 is .raised up ‘in an
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35 the resiliency of the cable 1 with its opposite |ongitudinal si des
3 and 4 abutting on the opposite side wal+s 13 and 14 of t he connect or
housing 6. Stated otherw se, " there can be no - '
' unlocking position 18 (broken lines in Flg. 6) The contact
.portions 9 of the terminals 8 extend up from the floor wall 12
of the connector hou51ng. Since the flexible flat ‘cable 1
'will initially form a curve as shown in Figure 3b or will be
5 forced into a curve from a generally flat insertion as shown
in Figure 2, the exposed conductors 2 face the floor wall of
the connector housing. '
After insertion the. flexlble flat cable 1 in the
~ connector hous;ng, the_actuator_l? is lowered to the locking
10 condition 19 (Solid_iines in Fig. 6), thus completing the.
insertion position of the cable in the housing. ~ In this
position the cable 1 is pushed against the floor wall 12 of
the.connectOr housing, changing its Shape from'the letter "C"
to the letter "U" in cross section. In this’poéition the
15 conductors 2 of the cable 1 are forced into contact with the
terminals 8 of the connector 1. Finally, the actuator 17 and
cable are moved toward the hou51ng thereby locking the cable
and actuator 17 in the housing.
| As shown in Fig. 1 each side wall 13, 14'of the
20 housing 6 has a tapered portion 20 extending at an angle from
the ceiling wall 11 converging toward the floor wall 12 and a
normal portlon 21 extendlng at a rlght angle from the ‘floor
wall 12. The tapered and normal portions are joined together.
. - As the fastening means 10 or actuator 17 is lowered
25 into the locklng p051tlon, applylng a force F to the cable 1,
the cable is curved in the form of a circular arc. This
permits the opposed longitudinal sides of the cable 1 to
yieldingly bend so as to be antomaticaily guided toward the
lateral allgnment p051tlon relative to the termlnals 8 by the
30 tapered portions 20 of the opp031te s1de walls 13 and 14. The
resilience of the bent cable creates' the equlllbriumﬂ
'condltlon.z Flnally, the cable 1 is pushed against the floor .
wall 12 of the connector housing 6 by the fastenlnq means 10
‘or actuator 17 so that the cross section of the cable 1 is
35 changed from wch-ghaped arc . to a.'WP' shape, forcing the
conductors 2 of the’ cable 1 into contact with the termlnal
contacts 9 of the connector housing 6, as seen from Fig. 3A.
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6 -m sal i gnment of the cable conductor_ 2 relative to the .connect or
termnals 8, which m salighment woul d be Gused by the lateral or
angul ar novenent of thée cable conductors 2 if the lateral size of the
cable insertion space 7 were sonewhat 5 longer than the width of the

“ cable 1. : AsNeay beaustenstdod Ergm ¢hdaabbae|, cthactrapesoidal s

used. to push éﬂfecfﬁélsgt%ﬂ' Epﬁ@@' Mkn! I%?lef lr%(a’ud@ Ilajt'?er%f t&%‘nens:.on has
' ‘the effect of facilitatlng insertion of a flexible flat cable
“equidistant from the side walls and of aligning ‘the conductors
5 of the cable in the- ‘connector housing relative to the
' terminals of the connector houslng. "Figs. 1, 2 and 3 show the
connector hous:.ng as defJ.n:Lng an enclosed space by its ceiling
wall, floor wall and opposed side walls. It, however, should
be noted that a connector hous:l.ng hav:l.ng no ceiling wall 11 or
10 floor wall 12 may be used. For example, the connector housing
may have no ceiling, ‘and it may be composed of a floor wall
and opposite diverging side walls, thus permitting a flexible
flat cable to. be put in 'the open enclosure from the top,
pushing the cable against. the floor wall, which has terminals
15 fixed there:m.

\.
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connector housing as indicated by arrow F, thereby W?
opposite longitudinal sides 3 and 4 of th& flexible ﬂU

take a "LF-%Qﬁgﬁ&?gornlin cross section, and forcing the ors 2
~of the flexi t cable 1 into close contact - with the ternlnals 8.
- of the connector 5. 1. An electrIbalbemﬁngptﬂrtms)ommm tenheediingdi aal

SLO%S, e FhexifAg! A1 LK E (L) ondalhg L oLe00al r 0RO K442
allgnnent ofelectrigald GeVéceblgémP§l§h§9Tern1nals :

: 5 : Ca dielectric hous1ng (6) having an insertion space
(7) adapted to receive an end of the flexible flat cable
through an insertion space opening; '
| the insertion space (7) defined by a floor wall (12)

"and an opposed ceiling wall (11) and two opposed symmetrical
10 side walls (13,14) ektending between the floor and ceiling
. walls; ' ' .
electrical terminals (8) secured in the floor wall,
each terminal having a contact portion (9) extending from the
- floor wall into the insertion space for electrical connection
15 to a respective'exposed conductor (2) on the flexible flat
| cable when the end of the flex1ble flat cable is pOSitioned in
the 1nsertion space;
the insertion space opening defined by edges of the
- £loor and ceiling walls_and the opposed symmetrical side
20 walls, the opposed side walls - forming a dimension (B)
therebetween parallel to the floor wall (12) which increases
as the side walls extend from the floor wall to the ceiling
wall, the longest dimens1on (B') between the side walls being
less than or equal to the width (A) of the flexible flat cable
25 so that each longitudinal edge of the end of the cable
contacts a respective side wall cau51ng the end of the
flexible flat cable to form a curve about the longitudinal =
axis of the cable Qith the apex of the curve being located
closer to the floor wall rather than to the ceiling wall,
30 whereby the end of cable is centered laterally between the
opposed side walls (13,14) causing the exposed conductors (2)
of the end of cable to be in alignment w1th the contact
portions (9) of the terminals (8); and
an actuator (10 17) mounted to the hous1ng to move
-35 from an open p051tion_(18), enabling the end of the cable to
be inserted into the insertion space, to a closed position
(19), forcing the end of the cable toward the floor wall (12)
‘creating an aligned engagement between the exposed conductors
of the cable and_the contact portions of the terminals.
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8 of the connector 5 with such accuracy that |ncorrpl and
short circuits are avoi ded. 10 Fi gs. iﬁlH |IH “ﬁasml .
et ectric connector for 20 flexible flat cables. | n sht)vvn .

has sol der ° pi eces 16 extending from housing 6 for fasteni ng the

‘connector to a printedyci au'éMﬁéfoaoﬁhembr,N%o 2'}96 %@5@.@1&9 1

‘means 10 appears as ac ua he termn
arranged at weexepni Sheadnsartion gpaes Ppranipg deme RofFapesodid withhe

cabl elare @éﬁ@f‘ﬂfﬂy flat tapered opposed 51de walls (13,14).

5 o 3. An electrlcal connector, according to cl‘aim 1,
- where:.n the opposed s:.de walls comprise an angled portJ.on (20)
and a normal portion (21), the angled portion forming an
oblique 'angle with the ceil:.ng wall (11), the normal portion

_ forming an angle generally perpendicular to the floor wall
100 (12), and one end of each angled and normal port:.on being
jo:.ned to one another. ' '

4. An electr:.cal connector, according to claim 3,

whereln the actuator (17) has a spec1f1c width dimension which

15 lS_ equal to or less than a distance (B) between the normal
portion of each of the oppo_sed side walls.

'5.. An e-lectric_ ‘connector according to claim 1,
wherein the actuator (17) is pivotally mounted to the housing.
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Each termnal 8 has a "U'-shaped cross section, and it has a sol der
tail portion 15 for soldering to-a sel ected conductor -on a printed
circuit board. -As shown in Fig. 3b; the |longest |ateral
distance B© 30 between the opposite sidejwalls 13 and 14 of the connect or
"~ housing is shorter than the width A of the=flexible flat cable . =~ 1.

Thi's will cause the cabl.-eto forma curve.. However, as - shown in Fig.
2, the longest |ateral distance B may be equal to or slightly greater
than the width A of the flexible flat -

FIG. 1

is Sheet Has Been RTlaced
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35 cable 1. Ei t her condltloh will work with this invention.

To insert the flexible flat cable 1 into the cable I nsertion space 7,
the actuator 17 is raised up inan : ' '

2
- 8’
FIG. 2 - —f
T 6| 17 H 2
S [ —= § \
13\5\ i ) — 1
$ P
12 9 g 2
.FIG. 3a

_ FIG. 3b
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7 unl ocking position 18 (broken lines in Fig. 6). The contact

portions 9 of the termnals -8 extend up fromthe floor wall 12 of the .
~connect or hou5|ng Since the flexible flat cable 1 will initially. form

a curve as shown in Figure 3b or will be 5 forced into a curve froma. '
generally flat insertion as. shown I n gure 2, the exposed conductors 2 -
face the floor wall of the connector housing. ' :

. FIG.4
\
FIG. 5
r
4
v
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After insertion the flexible flat cable 1 in the: =~ connector housing, the
actuator 17 is lowered to the locking 10 condition 19 (solid lines in Fig.
6), thus conpleting the insertion position of the cable in the housing.
In this position the cable 1 is pushed, against the floor wall 12 of

t he connector housing, changing its shape-i¢on1the letter "C to the
letter -"U' in cross section. In this position the 15 conductors 2 of the
cable 1 are forced into contact with the ‘termnals 8 of the connector

1. Finally, the actuator 17 and.

FIG. 6

e 76 |
FIG. 7 N \ : : s ) ' /
////»amf//f-

] ‘_—b
,,

15
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cabl e are noved toward the housing thereby |ocking the cable and

actuator 17 in the housing. As shown in Fig. 1 each side wal
18, 14 of the 20 housing 6 has a 'tapered portion.20 extending at an angl e
from the ceiling wall 11 converging toward the floor wall 12 and a-
nor mal porUggg?éh@gaendlng at a right angl e fromthe floor wal | 12
The tapered-an norrn%

-ortlons are plned toy=ther ' As the
fastenlng 2 3 GR ELAL,, 4LIBEE CABLES). | ocki ng position,
applying a fOF ce F to mf@cn@@é@ s an 1mproved electric connector  (5)

which permits insertion of a flexible flat cable (1) in its
 insertion space without causingl oblique insertion or
' mlsallgnment between the exposed conductors of the cable and
~the termlnals of the connector housing. The central feature
of the electric connector resides in the lateral distance
between the opposed side walls of the connector housing to be
tapered with a dimension smaller than the width of the
flexible flat cable. | -

Figure 3a
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i .
the cable is curved in the formof a circular arc. Thi s permts the
opposed | ongi tudi nal sides of the cable 1 to yieldingly bend so as to
b& automatically guided toward the | ateral alignnent position relative
to the ternminals 8 by the 30 tapered por2ions 20 of the opposite side

val I's 13 andingiovdde elecﬁzefél congector EBf MREibXabiFdatCreabees !
equilibrium Flnall th abl 1is hed, agai nst the_fl oor
wal I 12 of t%’&%ﬁ%gj ‘%"tti/ eﬁ?ﬂﬁgﬁégﬁslg(guararbteed to
actuator 17 bo fiee oﬂesuchsa n&sh&&gnQEnthbetﬂbbn thes conductors of the
cable and the termlnals of the connector housing which could
5 cause incomplete connection therebetween when the cable is
inserted in the connector housing.
'To attain this and other objects of the present
invention an electrlc connector is provided for connecting a
flexible flat cable having a given width to an electrical
10 device. An insertion space in a dielectric housing is edapted'
to receive an end of the flexible flat cable through an
insertion space opening. The insertion space'is defined by a
floor wall, an opposed ceiling wall and two opposed
symmetrical side walls extending between the floor and ceiling
15 walls. Electrical terminals are secured in the floor wall
with each terminal having a contact portion extending from the
floor wall into the insertion space for electrical connection
to a respective exposed conductor on the flexible flat cable
when the end of the flexible flat cable is positioned in the
20 lnsertion space.

- . The insertion space opening is defined by edges of-
the floor and celling walls and the opposed ‘symmetrical side
walls. The opposed side walls form a dimension therebetween,
parallel to the floor wall, which increases as the side walls

25 diverge from the floor wall to the ceiling wall. The longest
.dimension between the side walls being less than or equal to

the width of the flat flexible cable so the that each
longitudinal edge of the end of the cable contacts a
respective side wall. Thls will cause the end of the flexible

30 flat cable to forﬁ a curve about the longltudlnal axis of the
' cable with the apex of the curve belng located closer to the
floor wall rather than to the ce111nq wall. The ends of cable
wall contact the opposed side walls causing the exposed
conductors of the end of the cable to be in alignment with

35 the contact portions of the terminals. An actuator is mounted
_ to the housing to move from an open position, enabling the end

of the cable to be 1nserted into the insertion space, to a

, Thia Is the replammont meet
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¥
35 changed from"C'-shaped arc to a "U' shape, forcing the - conductors
2 of the cable 1 into contact with the term nal contacts 9 of the
connector housing 6, as seen fromFig. 3A : - '
' 3

closed position, forcing the end of the cable toward the first

elongated wall creating an aiigned engagement between the

exposed conductors of the cable and the contact portions of.
. the terminals. |
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8 As may be understood fromthe above, the trapezoida

cabl e insertion space Mﬁth the reduced | ateral dinension has - the effect
of facilitating insertion of a flexible flat cable. equi di stant from-
the side wal l_s ,ans of alj gnj ng the conduct&ws 5. of the cable in the
connect or holERHRF—rR8SGELREIQN .Qf the &85 of the connector housing.

Figs. 1, 2 and 3 showiﬂther ob@eeeéorahdusuayaﬁtakésfﬂéﬁ aghencheesdnt
space by ts Geididihn will be understood from the description of the
electric connector according to the preferred embodiment of
5 the present invention, which 1is shown 'in accompanying
drawings, in which: | | ' o |
FIGURE 1 is a front v1ew of an electrlc connector
accordlng to one embodiment of the present invention and a

plan view of the strlpped end of a flexlble flat cable,
- 10 FIGURE 2 is a front view of the electric connector,

| showing the cable inserted in the connector housing;
- FIGURE 3a is a view similar to Fig. 2, but showing
the cable partially and fully fixed in the connector housing;
FIGURE 3b is a front view of the electric connector
15 showing the cahle w1der than the longest dlmen51on of the
cable opening;

FIGURE 4 'is a plan view of one actual example of an
electrzc connector according to one embodiment of the present
1nventlon, : '

20 FIGURE 5 is a front view of the actual electric
connector and a plan view of the strzpped end of the flexlble
flat cable, o

FIGURE 6 is a- side v1ew of the actual electrlc
connector; and _ . _

25 FIGURE 7 is a cross section of the actual electric

connector taken along'the line J-J in Fig. 5, showing the

cable fastened in the connector housing. o
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wal |, floor wall and opposed side walls. It, however, should be noted.
that a connector housing having no ceiling wall 11 or 10 floor wall 12 may
bé used. For exanple, the connector housin may have no ceiling, and it
may be conposed of a floor mall and opposite diverging side walls, thus
permitting alSss jion of peferged Embedimentis open enclosure from

the top, pushl ng ”’@sCQﬁbﬁnagﬁi nBigtha,flo0r evabbrivhicdhdised:er 81 1S
15 .f|xed tr“%faéhble flat cables comprises a housing 6 and a. plurallty of
termlnals 8 fixed to the housing 6. The housing 6 comprises
-5 a ceiling wall 11, a floor wall 12 and opposed side walls 13
' and 14 integrally connected to the ceiling wall 11 and the
floor wallllz. ‘A flex1b1e flat cable insertion ‘space 7 is
defined by the ce111ng ‘wall 11, the floor wall 12, and the
opposed side walls 13 and 14. The terminals 8 in the flexible
10 flat cable insertion space 7 are'arrenged at the same pitch P
as the conductors 2 of a flexible flat cable 1.

A flexible flat cable (FFC) or flexible printed
circuit (FPC) is stripped of its insulation so that the
conductors 2 of the cable 1 are exposed at the end of the

.15 cable 1. The exposed conductors 2 of the cable 1 are made to
contact the terminals 8 of the connector housing 6.
" fThe lateral distance between the opposed s;de walls
13 and 14 of the connector housing 6'increase as the side
'walls 13 and 14 extend from the floor wall 12 to the ceiling
20 wall 11. The longest dimension B' at the ceiling wall 11 is
equal to or shorter than the width A of the flex1ble flat
cable 1. Each of the opposed side walls 13 and 14 forms an
i equal and opposite'angle with the ceiling wall.
The stripped end of the flexible flat cable 1 is
25 inserted into the flexible flat cable insertion space 7. As
~ shown in Figure 3B the longest lateral size B' of the cable
insertion space 7 is shorter than the width A of the cable 1.
The end of the cable inserted into the cable insertion space
will be yieldingly bent about its longitudinal axis in the
30 form of circular arc. The apex of the arc is curved toward
the floor wall 12. As a conséquence the flexible flat cable
1 can be pﬁt'in'correct position relative to the terminals 8
of the cohnectbr_housing 5 because no lateral movement_of'thef
cable 1 is permitted in the eqﬁilibriumlcondition attained by
35 the resiliency of the cable 1 with its oppos1te longltudlnal'
sides 3 and 4 abuttlng on the opp051te side walls 13 and 14 of
the connector housing 6. Stated_otherw1se,-there can be no
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for
an

9 : 1. An electrical connector (5)
connecting a flexible flat cable (1) having a given wdth (A to
el ectrical device, ~conprising: 6

10

15

20

25

30

35

misalignment of the cable conductor 2 relative to the

_connector terminals 8, which misalignment would be caused by

the lateral or angular movement of the cable conductors 2 if
the lateral size of the cable insertion space 7 were somewhat
longer than the width of. the cable 1.

Next, as shown in Figure 3a, fastening means 10 is
used to push the curved cable against the floor wall 12 of the
connector housing as indicated'by arrow F, thereby bending the

‘opposite longitudinal sides 3 and 4 of the flexible flat cable

1 to take a "U"-shaped form .in cross section, and forcing the
conductors 2 of the flexible flat cahle 1 into close contact
with the termlnals 8 of the connector 5.

The bendlng of the opposlte 1onq1tud1nal sides 3 and
4 of the flexible flat cable 1 along the opp051te vertlcal

.51de walls 13 and 14 of the connector housxng permits

automatlc alignment of the cable 1 relative to the terminals
8 of the . connector 5 with such accuracy that incomplete
contact and short circuits are avoided.

Figs. 4, 5 and 6 show such an electric connector for
flexible flat cables in detail. - As shown, it has solder
pieces 16 extending from.hou51ng 6 for fastening the connector
to a prlnted c1rcuit board (not shown) Also, cable fastening

. means 10 appears as actuator 17.

The terminals 8 are arranged at same pitch as the

pitchl? at which the conductors 2 of the cable 1 are arranged.

Each terminal 8 has a n"y"-shaped cross section, and it has a
solder tail portion 15 for soldering to a selected conductor
on a printed circuit board.

As shown in Fig. 3b, the longest lateral distance B'

between the opposite side walls 13 and 14 of the connector

housing is shorter than the width A of the flexible flat cable
1. ' This will cause the cable to form a curVe. However, as
shown in Fig. 2, the longest lateral distance B! may be equal
to or slightly greater than the width A of the flexible flat
cable 1. Either COndition?will work with this invention.

' To insert the flexible flat cable 1 into the cable
insertion space 7, . the _actuator 17 is raised up in an

This is the replacement sheet
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5 a dielectric housi ng (6) having an insertion space (7)

adapted to receive an end of the flexible flat cable - t hrough an.
i Msertion space opening; the insertion space (7) defined by a
floor wall (12) and an opposed ceili#g wall (11) and two opposed

sy‘mrretri cal 1ﬁn1ecmanqapbs1@:13n14)s qrrokémd imisieian riw. fépor pug @&?ééé‘e
PR er m na PREGRDSSE Bh 6 SR AT B bR Loy, i F103E VAL 12
: of the connector housing. Since the flexible flat cable 1
will initially form a curve as shown in Figure 3b or will be
5 forced into a curve from a generelly flat insertion as shown
in Figure 2, the exposed conductors 2 face the floor wall of
the connector houSLng.
After insertion the flexlhle flat cable 1 in the
connector housing, the actuator 17 is lowered to the locking
10 condition 19 (solid lines in Fig. 6), thus completing the
insertion pcsition of the cable in the housing.' In this
position the cable 1 is pushed against the floor wall 12 of
- the connector housing, changing its shape from the letter "C"
to the letter "U" in cross section. 1In this position the
15 con&uctOrs 2 of the cable 1 are forced into contact with the
te:mina;s 8 of the connector 1. Finally, the actuator 17 and
cable are moved toward the housihg thereby lqcking the cable
and actuator 17 in the housing. -
As shown in Fig. 1 each side wall 13, 14 of the
20 housing 6 has a tapered portion 20 extending at an angle from
the ceiling wall 11 converging toward the floor wall 12 and a
normal portion 21 extending at a right angle from the floor
wall 12. The tapered and normal pcrticns are joined'together.
As the fastening means 10 or actuator 17 ls 1owered
25 into the locking position, applylng a force F to the cable 1,
the cable is curved in the form of a circular arc. This
permits the opposed longitudinal 'sides_ of the cable 1 to
'yieldingly bend so as to be automatically gqguided toward-the
- lateral alignment position relative to the terminals 8 by the
30 tapered portions 20 of the opposite side walls 13 and 14. The
resilience of the beht cable creates the equilibrium
condition. Flnally, the cable 1 is pushed agalnst the floor
wall 12 of the connector housing 6 by the fastening means 10
or actuator 17 so that the crose section of the cable 1 is
35 < changed from "C"-shaped arc to a "U" shape, forclng the
| conductors 2 of the cable 1 into contact with the terminal
‘contacts 9 of the connector housznq 6, as seen from Fig. 3A.
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floor wall into the insertion space for electrical connection 15 to a-

respecti ve exposed conductor (2) on the flexible flat ~ cable when the
erid of the flexible flat cable is positioned in the insertion space;
the insertion space opening defined by ed@es of . the fl oor and ceiling

wal I s and the opposed sh#may ikealundiegstaed fabmsthietalovepiiee tragieso ital S
formng a did@wpdoinséBtion sbgééePﬁtﬁ'eﬁﬁep ﬁht:‘éhhtlgtte%lf Lﬂﬁre ! Inh(h]azs) -
whi ch i.ncreases as the side walls extend rom
ceiling . the effect of facilztat:.ng ‘insertion of a flexible flat cable .
equldlstant from the side walls and of aligning the conductors
5. of the cable in the connector hous:Lng relatlve to the
terminals of the connector housing. Figs. 1, 2 and 3 show the
connector housing as defining an enclosed space by its ceiling .
wall, floor wall and oppo’sed side walls. It, however, should
be noted that a connector hous:.nq havxng no ceiling wall 11 or- -~
10 floor wall 12 may be used. For example, the connector hou51ng
may have no ceiling, and it may be composed of a floor wall
and opposite diverging side walls, thus permitting a flexible
flat cable to be put in the open enclosure from the top,
pushlng the cable aga:mst the floor wall , which has terminals
15 fixed therein.

Thia is the replacement sheet
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wal |, the longest dinmension (B') between the side wal belmi | ess t han

or equal to the wwdth (A of the flexible flat cable: 2 "u Hﬁtmu"d
e

| ongi t udi nal %g t the end of the cable 9 ‘cont act .
wal | causing B e?gﬁ of the ~flexible flat cable to forn1a curve about

t he | ongi t udi nal akies M1 eﬂec@mpelwqwmmt@pexsm for connectdingg a

I ted o fl r h e n | 3
V\gg?eﬁy e eﬁh.eﬁeblb tiee dxﬁlewaé ?af‘téér]gli??/ B%l; %v&ﬂ wEath Q(A\gﬁolstte: 4 On

g e is.centere
si de malls (1% ?ﬁ%réﬁﬂ Agvife e £oBPEdSdBFduct or s (2)
a dielectric housing (6) having an insertion space
(7) adapted to receive an end of the flex1b1e flat cable
through an insertion space opening;
' the insertion space (7) defined by a floor wall (12)
and an opposed ceiiing wall (11) and two opposed symmetrical .
10 side walls (13,14) extending between the floor and ceiling
walls; : \
electrical terminals (8) secured in the floor wall,
each terminal having a contact portion (9) extending from the
floor wall into the insertion space for electrical connection
15 to a respective exposed conductor (2) on the flexible flat
cable when the end of the flexible flat cable is p051tioned in
the insertion space; o ' _
, the insertion space opening defined by edges of the
floor and ceiling walls and the opposed symmetrical side
20 walls, the opposed side walls forming a dimension (B)
therebetween parallel to the floor wall (12) which increases
as the side walls extend from the floor wall to the'Ceiling_
wall, the longest dinension (B') between the side walls being
‘less than or equal to the width (A) of the flexible flat cable
25 - so that each longitudinal edge of the end of the cable
contacts a respective side wall causing the end of the
flexible flat cable to form a curve about the longitudinal

closer to the floor wall rather than to the ceiling wall,

30 whereby the end of cable is centered laterally between the
opposed side walls (13,14) causing the exposed conductors (2)
of the end of cable to be in a’lignment with the contact

| portions (9) of the terminals (8); and )

_ . an actuator (10,17) ‘mounted to the hou51nq to move

35 from an open position (18), enabling the end of the cable to
be inserted into the insertion space, to a closed position
(19), forcing the end of .the cable toward the floor wall (12)
creating an aligned engagement between the expdsed conductors
of thehcable and the contadt portibns of the terminals.

Tnie is the replacement sheet
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axis of the cable with the apex of the curve being located .



of the end of cable to be in alignment with the conta (9)
of the termnals (8); and an actuator!( ﬂ !l the
housing to nove 35 from an open position (18), enabl
cable to be inserted into the insertiop space, to a cl osed p03|t|on_
(19), forcing the end of.tAa cAldctrivel gcbhﬂgtteﬁr %dox(d?i. to %:1%.%1' o
: al i t €. expose conuctor of . the cahle an
e comtoc: “AAMFEER' hE MGSR IR RpREd SRUAIGE forme &' el URSRTE" NS
= generally flat tapered opposed side walls (13,14).

5 3. An electrical connector, accordlng to claim 1,
‘wherein the opposed side walls comprise an angled portion (20)
and a normal- port:.on (21) . the angled portion forming an
oblique angle with the ceiling wall (11), the _normal portion
'forming an angle generally perpendicular to the floor wall |

10 (12), and one end of each angled and normal portJ.on being
Jo.med to one another. '

4. An electrical co_rinect'or', according to claim 3,

wherein the actuator (17) has a specific width dimension which

"15 1is equal to or less than a distance (B) between the normal
portion of each of the opposed side walls. _ '

5. An ‘electric f:onnect_or according to claim 1,
wherein the actuator (17) is pivotally mounted to the housing.

This is the r-_aplapommi" shekt
ome: (7 (6
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2. An electrical

connector,

n7

according to claim1l

5‘\\' — %’ } L - )
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> Fig. 1

.Tm‘ is the .fﬁplamm'ﬁt'd-,eef
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wherein the insertion space opening forns a trapezoid with

flat tapered opposed side walls (13, 14). 5

gonnect or,

according to claim1,

conprise an angl ed portion (20)

portion formng an
normal _portion
wal |

FIG. 2

FIG. 3a

FIG. 3b

wherein the opposed side walls

~and a nor nal
oblique angle with the ceiling wall _
form ng an angl e general ly perpendicular to the floor

portion (21),

(11), the
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~ Thig is the repiacement sheet
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3. An electrical
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10 (12), and one end of each angled and normal portion bei'ng j oi ned
to one anot her. 4. An electrical connector, according to

claim3, - wherein thé-actuator'(17) has a specific w dth di mension
which 15 is.equal to or less than a distance (B) between the norma

portion of each of the opposed side walls.

FIG. 4

.17;_/"' | 9\4 %3};?

. Fig. 5
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5. . An electric connector according to claiml1,

wherein the actuator

(17) is pivotally nounted to the housing.

FIG. 6

FIG. 7

' 10 7 6 '
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* This is the replacement sheet
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TEXT OF THE ABSTRACT

ELECTRIC CONNECTOR FOR FLEXIBLE FLAT CABLES

Disclosed is an improved electric connector (5) which permits insertion of a flexible flat cable
(1) in its insertion space (7) without causing oblique insertion or misalighment between the
exposed conductors (2) of the cable (1) and the terminals (8) of the connector housing (6). The
central feature of the electric connector (5) resides in the lateral distance between the opposed
side walls (13,14) of the connector housing (6) to be tapered w1th a dimension smaller than
the width of the flexible flat cable (1).

Fig. 3a.
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