
1                 EP0269248B1                       2 Description
plurality of spring contact members are disposed In the rectangular
opening. The opening is dimen- BACKGROUND OF THE INVENTION
sioned to receive an edge of the circuit board with the flat flexible cable
effectively folded over the Flat flexible circuit members, such as flat
flexi-   5   circuit board edge. This combination of the circuit ble
cables, are widely employed in electrical and  board and the folded flat
flexible cable is inserted electronic devices. The typical flat flexible
circuit  into the slot and is retained In that inserted position member is
an elongated flexible structure having a  by a cover plate having a pair of
retaining clips at width many times greater than Its thickness. A    each
end. The rectangular housing securely holds plurality of electrically
conductive traces extend in  70  the flat flexible cable against the edge
of the circuit a parallel array along the length of the flat flexible
card. Thus, the conductors on the flat flexible cable circuit member, and
an Insulating web supports    make contact with the terminals on the
circuit and protects the conductive traces. The Insulating  board and with
the spring contacts In the housing. web may be disposed along one or both
sides of        Another prior art electrical connector for a flexi- the
electrically conductive traces. Means are pro-  iS  ble circuit Is shown in
U.S. Patent No. 3,843,951 vided for exposing the electrically conductive
which issued to Maheux on October 22, 1974. The traces at selected
locations. For example, the pro-  connector shown in U.S. Patent No.
3,843,951 is tective and insulating web may be removed adja-   specifically
intended to connect a circuit board or cent one end of the fiat flexible
circuit member to  an IC package to a flat flexible cable. The connec-
expose the electrically conductive traces and to  20  tor of U.S. Patent
No. 3,843,951 includes a resilient enable the flat flexible circuit member
to be me-  support member having an opening formed in one chanically and
electrically mounted to a connector.  surface. The opening Is dimensioned
to blasingly Flat flexible circuit members typically extend  receive the
circuit card or IC package with the flat from one electrical connector to
another. The elec-  flexible cable wrapped thereabout. trical connectors in
turn are mounted on printed   26  U.S. Patent No. 3,923,364 which issued to
Sha- circuit boards or the like. The prior art connectors  piro et al on
December 2, 1975, shows still another used with flat flexible circuit
members have been  apparatus for making electrical connection with a fairly
complex and costly. More particularly, the  flat flexible cable. The
apparatus of U.S. Patent No. prior art connectors for flat flexible circuit
members  3,923,384 includes a base having a centrally dis- have required a
precisely manufactured housing in  30  posed anvil over which a flat
flexible cable may be which a plurality of separate electrically conductive
disposed. An upper housing also Is provided with a contacts are securely
mounted. The housing of the  plurality of generally U-shaped electrical
contacts prior art connector typically Includes a slot pre-  disposed
therein. The arms of the U-shaped con- cisely dimensioned to receive the
flat flexible cir-  tacts are dimensioned to blasingly extend over cuit
member. The electrically conductive contacts  3s  both the anvil and the
flat flexible cable which is are disposed In the housing to be urged
against   folded over the anvil. The housing is constructed to the
conductive traces on the flat flexible circuit  guide the U-shaped contacts
over the flat flexible member upon insertion of the flat flexible circuit
cable and the anvil. member into the slot.
Still another prior art connector for flat flexible Many prior art
connectors for flat flexible circuit  40  cables Is shown in U.S. Patent
No. 3,696,319 which members including a housing having members
issued to Olsson on October 3, 1972. The connec- which are movable to urge
the contacts and the flat  tor of U.S. Patent No. 3,898,319 is very similar
to flexible circuit member toward one another. Exam-  the previously
described U.S. Patent No. 3,923,364 pies of these types of prior art
connectors include  In that the flat flexible cable is draped over an the
many known zero insertion force connectors  46  anvil-like structure, and
the combination of the anvil which permit the flat flexible circuit member
to be  and the flat flexible cable is urged between the easily inserted
into an open slot in the housing, and  arms of a U-shaped electrical
contact. The U- then which move members relative to one another   shaped
electrical contacts of U.S. Patent No. to achieve the required electrical
connection.    3,696,319 are mounted In a housing. Still another One
example of an electrical connector for flat  6o  similar structure Is shown
in U.S. Patent No. flexible cables Is shown in U.S. Patent No.
4,136,917 which issued to Then et al on January 3,158,421 which issued to
Hasenauer on November   30, 1979. 24, 1964. The connector shown In U.S.
Patent No.      All of the above described connectors include 3,158,421 Is
specifically intended to connect a dr-  precisely manufactured housings
having electrical cult board to a flat flexible cable and to other circuit
56  contacts mounted therein, and which are specifi- members. More
particularly, the connector of U.S.  cally constructed to achieve
electrical connection Patent No. 3,158,421 includes a rectangular hous-
between a flat flexible cable and the contacts ing having a central
rectangular opening therein. A  mounted In the housing. These prior art
structures 2    



3                 EP 0 269 248 B1                   4 are both complex and
costly.                          At least one of the arms of the clip may
be In view of the above, It is an object of the   provided with locking
means which are engageable subject Invention to provide an Improved
connector  with locking means on the carrier. The locking for electrically
connecting a plurality of flat flexible  means on the clip may comprise
outwardly extend- circuit members to one another.               5   Ing
flanges which may be disposed in locking relationship with recesses on the
guides of the SUMMARY OF THE INVENTION                          carrier. In
a preferred embodiment, a plurality of flanges may be disposed on at least
one of the The connector for flat flexible circuit members  arms to enable
the clip to be retained on the carrier of the subject invention comprises a
carrier and a   to  In an unseated position and then to be locked In a
clip. The carrier may be of unitary construction and  fully seated
position. The flanges may further de- may be Injection molded from a
plastics material.  fine cams to bias the guides of the carder away The
carrier includes a base, and a pair of guides  from one another and permit
movement of the clip which are spaced from one another by a distance
between the guides. substantially equal to the widths of the respective
15  At least the first arm of the clip may Include a flat flexible circuit
members or cables to be joined.  plurality of slots extending generally
orthogonal to The guides may be mounted relative to one an-     the
connecting member of the clip. The slots effec- other to exhibit a
controlled resiliency and prefer-  tively define a plurality of independent
clamping /    ably are disposed in parallel relationship.        fingers on
the arm. The clamping fingers of the first The guides of the carrier may
Include locking   20  arm may include contact projections disposed sub-
means which are operative to enable a secure      stantially at a location
on the first arm nearest the locked relationship between the carrier and
the clip.  second arn of the clip. The locking means may comprise at least
one           The connector of the subject invention is em- mating recess
in at least one of the guides. Prefer-  ployed by positioning exposed end
portions of a ably, each guide is provided with at least one   as  pair of
flat flexible circuit members in generally mating recess, with the
respective mating recesses  face to face relationship such that the
conductive being disposed on the side of each guide facing   traces of one
flat flexible circuit member are dis- the other guide.
posed respectively in contact with the conductive The carrier further
comprises a support dis-   traces of the other flat flexible circuit
member. The posed intermediate the respective guides. More  30  two flat
flexible circuit members are disposed on particularly, the support
comprises a planar portion  the support of the carrier. The clip of the
connector on which the flat flexible circuit members may be  then is
slidably advanced over the support of the mounted. The support may include
a leading edge   carrier to securely hold the flat flexible circuit mem-
extending orthogonal to the guides and disposed   bers In their face to
face relationship and securely therebetween. The portion of the support
adjacent  36  against the support of the carrier. More particularly, the
leading edge may be tapered. As explained in  the resilient characteristics
of the clip are such that detail below, the support may be spaced from the
the first and second arms are biased toward one J>   guides.
another and against the flat flexible circuit mem- The clip is of generally
U-shaped cross section  bers and the carrier support therebetween. Locking
and may be of unitary construction. The clip may   4o  means of the carrier
and the clip may securely but be formed from a resilient metallic material
or from  releasably hold the clip in this seated condition on a resiflent
plastics material. The clip includes first  the carrier. and second opposed
arms and a connecting mem-         The above described connector enables
the ber extending therebetween. The arms may con-     carrier support and
the resilient clip to contact only verge toward one another as they extend
away   45  the Insulating webs of the respective flat flexible from the
connecting member. However, the ends of  circuit members. As a result these
connections can the arms most distant from the connecting member  be made
repeatedly without damaging the conduc- may flare outwardly and away from
one another. At  five traces on the flat flexible circuit means. In their
closest point, the first and second arms may  embodiments having the
separate clamping fin- be spaced from one another by a distance approxi-
50  gers, secure contact pressure is achievable for mately equal to the the
thickness of the support on  each conductive trace on the flat flexible
circuit the carrier. At least the first arm of the clip has a  members
despite the possibility of discontinuities width which approximately
corresponds to the      In the thicknesses of the insulating web or the
width of the flat flexible circuit members to be  possibility of foreign
material being disposed on a joined by the subject connector. Preferably,
both  as  portion of the connector or the flat flexible circuit arms of the
clip have a substantially equal width  members. which approximately equals
the width of the flat      Some ways of carrying out the present Inven-
flexible circuit member.                          tion will now be
described In detail by way of 3    



5                EP0269248 B1                      6 example with reference
to drawings showing two   shown most clearly In FIG. 1, the Inner surface
48 embodiments.                                     of guide 38 defines the
portion thereof facing the guide 40. The guide 38 further includes an end
48 BRIEF DESCRIPTION OF THE DRAWINGS                and a cam surface 50
which intersects the inner 6   surface 46 and the end 48 at an acute angle.
The FIG. 1 is an exploded perspective view of a   guide 38 further
comprises an elongated locking connector of the subject invention.
recess 52 extending into the top surface 42 and the FIG. 2 is a
cross-sectional view taken along  inner surface 46. Similarly, the guide 38
includes line 2-2 in FIG. 1.                              an elongated
locWing recess 54 extending into the FIG. 3 is a cross-sectional view of
the clip of  10  bottom surface 44 and the Inner surface 46. The the
subject connector taken along line 3-3 of FIG. 1  locking recesses 52 and
54 are substantially iden- and further showing a portion of a flat flexible
tical in size and shape, and are generally symmet- circuit member employed
with the subject connec-  rical with one another on the guide 38. tor.
The guide 40 is substantially a mirror image of FIG. 4 Is a perspective
view of the connector in  is  the guide 38. More particularly, the guide 40
in- a first assembled condition and In proximity to a  cludes opposed top
and bottom surfaces 62 and pair of flat flexible circuit members.
64, an inner surface 66 and an end 68 and a cam FIG. 5 is a cross-sectional
view of a pair of flat  surface 70. The guide 40 Is further provided with
flexible circuit members mounted in the connector  an elongated locking
recess 72 extending into the of the subject invention.                   2o
top surface 62 and the inner surface 66. Similarly, FIG. 6 is a
cross-sectional view similar to FIG.  the guide 40 is provided with an
elongated locking 5 but showing greater detail of the flat flexible*
recess 74 extending into the bottom surface 64 and members.
the inner surface 66. FIG. 7 is a cross-sectional view similar to FIG.  The
distance 'b" between the inner surfaces 5 but showing an alternate
embodiment of the   25  46 and 66 is substantially equal to the width of
the subject connector.                              flat flexible circuit
members to be employed with the connector 10. The elongated locking
recesses DETAILED DESCRIPTION OF THE ILLUSTRATED          52, 54, 72 and 74
begin at points spaced from the EiMBOD1MENTS
respective guide ends 48 and 68 by a distance 3o  indicated by dimension
"c" In FIG. 2. Additionally, The connector of the subject invention Is In-
the elongated locking recesses 52, 54, 72 and 74 dicated generally by the
numeral 10 in FIG. 1. The  extend for a distance "d" along the respective
connector 10 comprises a carrier 12 and a resilient  guides 38 and 40. The
distance 'c" and "d" cor- clip 14.
respond to the distances of structural members on The carrier 12 is of
unitary construction and is  s5  the clip 14 as explained further below.
injection molded from a plastics material. More      The carrier 12 further
includes a support 75 particularly, as shown in FIGS. 1. and 2, the carrier
which extends from the front surface 28 of the base 12 includes an
elongated base 16 having opposed  16 and is disposed generally centrally
between the ends 18 and 20, opposed top and bottom surfaces  guides 38 and
40. The support 75 includes op- 22 and 24 extending between the ends 18 and
20,  40  posed top and bottom surfaces 76 and 78 which a rear surface 26
and a front surface 28. The base  are spaced from one another by distance
"e" as 16 further Includes a chamfered cable alignment  shown In FIG. 2.
The distance 'e" is substantially surface 30 extending between the top and
front   less than the distance between the top and bottom surfaces 22 and
28 and aligned to the top surface  surfaces 42 and 44 of the guide 38. The
support 76 22 at an angle "a" of between approximately 30    45  further
includes a leading edge 78 which extends and 60 as shown In FIG. 2.
generally parallel to the base 16 and is spaced The carrier 12 further
comprises first and sec-  from the front surface 28 by a distance approxi-
ond guides 38 and 40 extending from portions of  mately equal to the length
'd" of the locking reces- the base 16 generally adjacent the first and
second  ses 52, 54, 72 and 74. The support 75 further ends 18 and 20
respectively. More particularly, the  so  Includes a tapered surface 82
extending angularly guides 38 and 40 are substantially parallel to one
between the top surface 76 and the leading edge another and substantially
perpendicular to the base  78. The support 75 is spaced from the guides 38
16. The guides 38 and 40 extend generally from   and 40, thereby permitting
limited resilient move- the front surface 28 of the base 16 and are dis-
ment of the guides 38 and 40 relative to one posed such that the chamfered
cable alignment  Gs  another and relative to the support 75. surface 30 is
between the guides 38 and 40.         The clip 14 of the connector 10
preferably is The guide 38 includes opposed top and bottom  formed from a
resilient metallic material. However, surfaces 42 and 44, and an inner
surface 46. As  as noted above, a plastic which exhibits the re- 4    



7                EP 0 269 248 11                    8 quired resilient
characteristics could also be em-  projections 124 are disposed at the
location on the ployed. The clip 14 Is of generally U-shaped cross  top arm
84 that is nearest to the bottom arm 86. As section as shown in FIG. 2, and
includes opposed  shown most clearly in FIG. 3, the contact projec- top and
bottom arms 84 and 86 which extend from   tions 124 are generally centrally
disposed on their a connecting member 88 and converge toward one   s
respective fingers 98, and will exert pressures In another for most of
their lengths. Top and bottom  line with the respective contact traces on
the flat arms 84 and 86 have a width "I" between side      flexible circuit
members. edges 90 and 92 substantially equal to or slightly   The bottom
arm 88 of the clip 14 is substan- less than the distance 'b" between the
guides 38  tially identical to the top arm 84. More particularly, and 40 of
the carrier 12.                    to  the bottom arm 86 includes a
plurality of slits 116 The top arm 84 of clip 14 Includes a plurality of
which define independent clamping fingers 128. elongated slits 94 extending
Inwardly from the    The bottom arm further includes a pair of leading
leading edge 96 thereof most distant from the    locking flanges 130 and
132 and a pair of trailing connecting member 88. The slits 94 define a plu-
locking flanges 134 and 136 which are substantially rality of Independent
clamping fingers 98 in the top   1S  Identical to the above described
locking flanges arm 84. The number and spacing of the slits 94 is  100-106.
selected to ensure that a separate clamping finger   The connector 10 being
described is assem- 98 Is provided for each conductive trace on the flat
bled by first urging the clip 14 onto the carrier 12 flexible circuit
members to be employed with the  such that the leading clamping the flanges
100, subject connector 10.                        20  102, 130 and 132 are
disposed respectively in the The upper arm 84 includes a pair of leading
locking recesses 52, 54, 72 and 74. This can be locking flanges 100 and 102
respectively disposed  accomplished by biasing the top and bottom arms on
the opposite sides of the top arm 84; The top  84 and 86 away from one
another. Preferably, arm 84 further includes a pair of trailing locking
however, the clip 14 Is merely urged toward the flanges 104 and 106
disposed on the opposed   25  carrier 12. The contact between the leading
cam ends of the top arm 84 and between the leading    edges of leading
clamping flanges 100, 102. 130 locking flanges 100, 102 and the connecting
mom-  and 132 and the cam surfaces 50 and 70 of guides ber 88. The leading
locking flanges 100 and 102  38 and 40 wIll bias the guides 38 and 40
slightly comprise leading cam edges 108 and 110 respec-    away from one
another to permit the leading lock- tively which extend angularly from the
sides 90 and   so  Ing flanges 100, 102, 130 and 132 to enter the 92 of top
arm 84, and trailing locking edges 112  respective locking recesses 52, 54,
72 and 74. The and 114 which are perpendicular to the side edges
perpendicular alignment of the trailing locking 90 and 92. The trailing
locking flanges 104 and 106  edges of the leading locking flanges 100, 102,
130 comprise leading cam edges 116 and 118 respec-    and 132 will present
accidental removal of the clip tively and trailing cam edges 120 and 122
all of  as  14 from the carrier 12. This initially seated con- which are
angularly aligned to the side edges 90  dition of the clip 14 and the
carrier 12 Is shown and 92. As will be explained below, the various   most
clearly in FIG. 4. cam edges of locking flanges 100-106 will coop-      The
two flat flexible circuit members 140 and erate with the cam surfaces 50
and 70 on guides   142, as shown In FIGS. 3-6 are disposed in face to 38
and 40 of carrier 12.                     40  face contact such that the
exposed conductive The locking flanges 100-106 all are dimen-    traces 144
and 146 adjacent the leading ends 148 sioned to be received within the
locking recesses  and 150 are substantially in face to face contact 52, 54,
72, 74 of the carrier 12. To ensure the   with one another. The two flat
flexible circuit mem- proper cooperation between the carrier 12 and the
bers 140 and 142 then are positioned on the cable clip 14, the distance "Wg
between the leading lock-  45  alignment surface 30 of base 16 and the top
sur- Ing flanges 100, 102 and the trailing locking flanges  face. 76 of
support 75. Once the flat flexible circuit 104, 108 is equal to or slightly
greater than the  members 140 and 142 are properly aligned to the distance
"c" between the ends 48, 68 of the guides  carrier 12, the clip 14 is
advanced toward the base 38, 40 and the respective locking recesses 52, 54,
18 of the carrier 12. This movement of the clip 14 72 and 74. Additionally,
the overall distance repre-  5o  will cause the leading cam edges of the
trailing sented by the locking flanges 100 and 104 or 102  locking flanges
104, 106, 134 and 136 to contact and 106, as Indicated by dimension "h" is
equal to  the cam surfaces 50 and 70 and urge and the or slightly less than
the length "d" of the locking  guides 38 and 40 slightly away from one
another recesses 52, 54, 72 and 74.                       enabling the
trailing locking flanges 104, 106, 134 As shown in FIGS. 2 and 3, each
clamping   66  and 136 to advance into the respective locking finger 98 is
provided with a contact projection 124  recesses 52, 72, 54 and 74. This
fully seated disposed on the portion thereof facing the bottom  position is
enabled In part by the fact that the width arm 88 of clip 14. More
particularly, the contact  'f" of the clip 14 is equal to or slightly less
than 5    
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EP 0 269 248 Bi                   10 the distance "b" between guides 38 and
40, and     base and disposed intermediate the guides. The because the
overall length defined by the respec-  guides preferably are provided with
locking means. tive pairs of leading and trailing locking flanges is  The
clip is formed from a resilient material and equal to or slightly less than
the respective lengths  comprises opposed top and bottom arms which "d" of
the locking recesses 52, 54, 72 and 74.  5   extend from a connecting
member and converge In the fully seated position, as shown most    toward
one another. The arms each include an clearly in FIGS. 5 and 6, the contact
projections-  array of parallel slots defining Independent clamp- 124 will
be in line with the portion of support 75  ing fingers therebetween. The
clamping fingers are having the maximum thickness "e". However, the
disposed to align with the conductive traces on the initial unbiased
condition of the clip 14 is such that  *o  flat flexible circuit members.
The clip further com- the distance between the contact projections 124
prises locking means engageable with the locking and the opposite portion
of the bottom arm 86 is   means of the carrier. The connector is employed
approximately equal to the thickness we" of the    by positioning the two
flat flexible circuit members support 75. Thus, in the condition shown in
Fig. 5,  in face to face relationship such that the conductive the top and
bottom arms 84 and 86 of the clip 14   is  traces thereon abut one another.
The pair of flat will be biased toward one another and will securely
flexible circuit members then are positioned on the urge the flat flexible
circuit members 140 and 142  support of the carrier, and the clip is urged
over tightly against one another and against the support  the support to
securely hold the flat flexible circuit 75 of the carrier 12.
members In face to face relationship with one an- The angled alignment of
the trailing cam edges  20.  other and against the support of the carrier.
The of the trailing locking flanges enables the clip 14 to  clip may
further comprise a clamping arm to en- bias the guides 38 and 40 away from
one another    able the connector to be mounted on a circuit as the clip 14
is being withdrawn to its partly    board or the like. seated position
relative to carrier 12. The connector  There have been described electrical
connec- 10 thus can be used repeatedly.               25  tors for, flat
flexible circuit members that do not Reference now to Fig. 7, this
embodiment in-   require any electrical contacts. corporates the exact
carrier 12 described In detail   The connectors are easy to manufacture and
above, and is employed to connect, the flat flexible  simple to use. cables
140 and 142 as described above. However,       The connectors can be used a
plurality of the clip 160 shown in FIG. 7 differs slightly from   3o  times
without damaging either the connectors or the clip 14' shown and described
above. In particu-  the flat flexible circuit members mounted therein. tar,
the clip 160 includes an upper arm 164 which     The connectors achieve a
secure and locked is substantially identical to the upper arm 84 of the
mating of the circuit members to one another with clip 14 described above.
The clip further includes a  a minimum of moving parts. lower arm 166 which
is functionally similar to the   36 lower arm 86 and a connecting member
168 which    Claims is substantially identical to the connecting member 88
described above. The lower arm 166 is not a     1. A connector for joining
a plurality of flat flexible mirror image of the upper arm 164. More
particu-      circuit members (140,142) in face to face con- larly, the end
of the lower arm 166 opposite the   40  tact with one another, said
connector compris- connecting member 168 is integral with a second
ing: connecting member 170 which extends generally             a carrier
(12) comprising a base (16) hav- parallel to the connecting member 168. A
mounting     Ing first and second opposite ends (18,20), a clamp 176
extends from the second connecting          pair of generally parallel
spaced apart clip member 170 and converges generally toward the   45
guides (38,40) connected to the base adjacent lower arm 166. The resilient
characteristics of the   said first and second ends and extending from clip
160 enable secure mounting on a circuit board    one surface said base and
a generally planar 174 or the like. More particularly, the circuit board
support (75) including opposite top and bottom 174 is biasingly retained
between the lower arm       surfaces (76,78) connected to and extending 166
and the clamping arm 176 as shown in FIG. 7.   50  from said bass and
disposed intermediate said In summary, a connector is provided for joining
guides; and two flat flexible circuit members together. The con-      a
resilient clip (14) comprising a pair of nector comprises a carrier and a
clip. The carrier is  opposed arms (84,86) and a connecting mem- of unitary
construction and preferably is Injection   ber (88) extending therebetween,
said clip be- molded from a plastics material. The carrier com-  55  ing
dimensioned to be slidably inserted over prises an elongated base, a pair
of guides extend-    said support of said carrier and intermediate ing
orthogonally from opposed ends of the base        the said guides thereof,
whereby the flat flexi- and a generally planar support extending from the
ble circuit members may be placed in face to 6   



9                EP 0 269248 B1                    10 the distance "b"
between guides 38 and 40, and    base and disposed intermediate the guides.
The because the overall length defined by the respec-  guides preferably
are provided with locking means. five pairs of leading and trailing locking
flanges is  The clip is formed from a resilient material and equal to or
slightly -less than the respective lengths  comprises opposed top and
bottom arms which nd" of the locking recesses 52, 54, 72 and 74.  6
extend from a connecting member and converge In the fully seated position,
as shown most   toward one another. The arms each include an clearly in
FIGS. 5 and 6, the contact projections  array of parallel slots defining
independent clamp- 124 will be in line with the portion of support 75  ing
fingers therebetween. The clamping fingers are having the maximum thickness
"el. However, the    disposed to align with the conductive traces on the
initial unbiased condition of the clip 14 Is such that  io  flat flexible
circuit members. The clip further com- the distance between the contact
projections 124  prises locking means engageable with the locking and the
opposite portion of the bottom arm 86 Is  means of the carrier. The
connector Is employed approximately equal to the thickness "a" of the   by
positioning the two flat flexible circuit members support 75. Thus, in the
condition shown In Fig. 5,  in face to face relationship such that the
conductive the top and bottom arms 84 and 86 of the clip 14  16  traces
thereon abut one another. The pair of flat will be biased toward one
another and will securely  flexible circuit members then are positioned on
the urge the flat flexible circuit members 140 and 142  support of the
carrier, and the clip is urged over tightly against one another and against
the support  the support to securely hold the flat flexible circuit 75 of
the carrier 12.                             members in face to face
relationship with one an- The angled alignment of the trailing cam edges
20  other and against the support of the carrier. The of the trailing
locking flanges enables the clip 14 to  clip may further comprise a
clamping arm to en- bias the guides 38 and 40 away from one another   able
the connector to be mounted on a circuit as the clip 14 is being withdrawn
to its partly   board or the like. seated position relative to carrier 12.
The connector  There have been described electrical connec- 10 thus can be
used repeatedly.              26  tors for flat flexible circuit members
that do not Reference now to Fig. 7, this embodiment in-  require any
electrical contacts. corporates the exact carrier 12 described In detail
The connectors are easy to manufacture and above, and is employed to
connect the flat flexible  simple to use. cables 140 and 142 as described
above. However,      The connectors can be used a plurality of the clip 160
shown in FIG. 7 differs slightly from   3o  times without damaging either
the connectors or the clip 14' shown and described above. In particu-  the
flat flexible circuit members mounted therein. lar, the clip 160 Includes
an upper arm 164 which    The connectors achieve a secure and locked is
substantially identical to the upper arm 84 of the  mating of the circuit
members to one another with clip 14 described above. The clip further
includes a  a minimum of moving parts. lower arm 160 which is functionally
similar to the   35 lower arm 86 and a connecting member 168 which
ClaIms is substantially identical to the connecting member 88 described
above. The lower arm 166 is not a    1. A connector for joining a plurality
of flat flexible mirror image of the upper arm 164. More particu-
circuit members (140,142) In face to face con- larly, the end of the lower
arm 160 opposite the   40  tact with one another, said connector compris-
connecting member 168 is integral with a second      Ing: connecting member
170 which extends generally            a carrier (12) comprising a base
(16) hav- parallel to the connecting member 168. A mounting    Ing first
and second opposite ends (18,20), a clamp 176 extends from the second
connecting         pair of generally parallel spaced apart clip member 170
and converges generally toward the   4s   guides (38,40) connected to the
base adjacent lower arm 166. The resilient characteristics of the  said
first and second ends and extending from clip 160 enable secure mounting on
a circuit board   one surface said base and a generally planar 174 or the
like. More particularly, the circuit board  support (75) Including opposite
top and bottom 174 is blasingly retained between the lower arm
surfaces (76,78) connected to and extending 166 and the clamping arm 176 as
shown in FIG. 7.   so  from said base and disposed intermediate said In
summary, a connector is provided for joining   guides; and two flat
flexible circuit members together. The con-     a resilient clip (14)
comprising a pair of nector comprises a carrier and a clip. The carrier is
opposed arms (84,86) and a connecting mem- of unitary construction and
preferably Is injection  bar (88) extending therebetween, said clip be-
molded from a plastics material. The carrier corm-   s  ing dimensioned to
be slidably inserted over prises an elongated base, a pair of guides
extend-   said support of said carrier and Intermediate ing orthogonally
from opposed ends of the base       the said guides thereof, whereby the
flat flexi- and a generally planar support extending from the    ble
circuit members may be placed in face to    



11                 EP 0 269 248 B1                    12 face relationship
on the top surface of the said  10. A connector as claimed in any preceding
claim support of the said carrier and between the         wherein the arms
of said clip converge toward said guides thereof and whereby the clip may
one another at locations thereon spaced from be slidably advanced between
the said guides        said connecting member. of the said carrier and over
the flat flexible   6 circuit members and the top and bottom sur-     11. A
connector as in any preceding claim wherein face of the said support of the
said carrier to     the portions of said arms of said clip most securely
hold the flat flexible circuit members     distant from said connecting
member converge in face to face contact with one another and        away
from one another to facilitate the mount- against the said support.
10      ing of said clip over said support and said flat flexible circuit
members. 2. A connector as in claim 1, wherein the carrier and the clip
each are provided with locking     12. A connector as claimed in any
preceding means for locking the clip of the carrier.          claim,
wherein at least one arm of said clip 15     Includes a plurality of slits
extending from an 3. A connector as In claim 2, wherein the locking
edge thereof spaced from  said connecting means of the carrier comprises at
least one         member to a location In proximity to said con- locking
recess disposed on at least one of said     necting member such that a
plurality of in- guides.
dependent clamping fingers are defined by 20      said slits. 4. A
connector as in claim 3, wherein the locking means of said clip comprises
at least one       13 A connector as in claim 12, wherein each said locking
flange engageable with the locking re-      clamping finger Includes a
contact projection cess of the carrier.
defining the portion of said clamping finger 25      nearest the other arm
of said clip. 5. A connector as in claim 4, wherein the clip comprises at
least one leading locking flange   14. A connector as claimed In any
preceding claim and at least one trailing locking flange, said      wherein
the clip has a second connecting leading locking flange being disposed on
said       member (170) and a mounting clamp (176) clip to lock said clip
to said carrier in a first  3o  extends from the second connecting member
relative position for permitting placement of the   (170). flat flexible
circuit members on the support of the carrier, and wherein the trailing
locking   15. A connector as claimed in any preceding claim flange is
disposed on the clip to lock the clip     and electrically connecting two
flat flexible cir- to the carrier in a second relative position for  35
cult members, each said flat flexible circuit securely holding the flat
flexible circuit mem-     member having a leading edge and a pair of bers
in face to face contact with one another       parallel side edges, each
said flat flexible cir- and against the support of the carrier.
cult member further comprising a plurality of spaced apart electrically
conductive traces ex- 6. A  connector as In any preceding claim,   4a
tending generally parallel to the side edges wherein the guides are spaced
from the sup-         thereof, said electrically conductive traces be-
port.                                              ing exposed In proximity
to the leading edge of each flat flexible circuit member, said flat flexi-
7. A  connector as In any preceding claim,             ble circuit members
being disposed in face to wherein the carrier is formed from a resilient
45  face contact such that the electrically conduc- material to permit
limited movement of said         tive traces of one flat flexible circuit
member guides relative to one another.                     are respectively
in contact with the electrically conductive traces of the other flat
flexible cir- 8. A connector as in claim 7, wherein said clip        cult,
said guides being spaced from one an- comprises cam means for urging said
guides   so     other by a distance at least equal to the dis- of said
carrier away from one another to permit    tance between the side edges of
said flat flexi- slidable movement of said clip between said         ble
circuit members, said arms of said clip guides.
resiliently holding the flat flexible circuit mem- bers in face to face
contact with one another 9. A connector as claimed in any preceding   55
and against the support of the carrier. claim, wherein the carrier Is of
unitary con- struction and is injection molded from a plastic
Revendlcations material. 7~~~~~~~~~ 111111111111111111    
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Connecteur destine a r~unir une plurallt6 d'616-   disposee sur l'agrafe
pour verroullier celle-cl a ments de circuit flexibles plats (140, 142) en
l'Plment de maintien dans une premiere posi- contact face a face deux a
deux, ledit connec-    tion relative, de faQon a permettre la mise en tour
6tant constitue:                             place des 6lements de circuit
ilexibles plats d'un 6lement de maintien (12) 6onsfitud   s    sur le
support de l'6l6ment de maintlen, et d'une base (16) comportant des
premibre et        dans lequel la bride arribre de verroulliage est seconde
extr6mites opposees (18, 20), une         dispos~e sur Pagrafe pour
verrouiller celle-ci paire de guides d'agrafes parallbles et sspaces   au
support dans uns seconde position relative, (38, 40) relids & la base
adjacente des premlb-   pour assurer le maintien des elements de cir- re et
seconde extr6mit~s et s'tendant a partir  1o  cuit flexibles plats en
contact face a face deux d'une surface de ladits base, et un support
a deux et contre le support de l'4iement de plan (75) comprenant des
surfaces supbrieure      maintien. et inf6rieure opposees (76, 78) rellees
A ladHe base et s'etendant a partir de celleocl ot dispo-  6. Connecteur
suivant l'une quelconque des re- sees entre les guides, et
16      vendicatlons precedentes caracterls6 en ce d'une agrafe elastique
(14) constituee         que les guides sont espac6s du support. d'une paire
de bras (84, 86) et d'un element de liaison (88) s'dtendant entre eux,
l'agrafe  7. Connecteur suivant ['une quelconque des re- etant dimensionnoe
pour Otre tnseree de fagon     vendications pr6cddentes caracterlsd en ce
coulissante sur le support de l'element de   2o   que l'6l6ment de maintlen
est forme d'un ma- maintlen et entre les guides de celui-cl, au      teriau
6lastique de fagon a permettre un mou- moyen de laquelle les 6lments de
circuit floxi-  vement limit6 des guides ['un par rapport a ble plat
peuvent 8tre disposes face a face sur    l'autre. la surface sup6rleure du
support de l'element de maintien et entre les guides de celul-ci    8  8.
Connecteur sulvant la revendication 7 caracte- I'agrafe psut etre avanc6e
par coulissement       rise on ce que l'agrafe est constitu6e de entre
lesdits guides dudit support et sur les     moyens de came pour dloigner
l'un do rautre 6lments de circuit flexibles plate et la surface  les guides
de l'4l6ment de maintlen de fagon & superleure et Inf~rloure du support de
1P616-     permettre un mouvement de coulissement de ment de maintlen pour
maintenir de fagon sure  30  Pagrafe entre les guides. les el6ments de
circuit flexibles plats en contact face A face deux A deux et contre le
9. Connecteur suivant lune quelconque des re- support.
vendications precddentes caract6rise en ce que le support est constitue
d'une soule piece 2. Connecteur sulvant la revendlcation 1 caract6-  36
moulde par injection d'un materiau plastique. rlse on ce que 1l'61ment de
maintien et ['agrafe sont chacun pourvus de moyens de verrouilla-   10.
Connecteur suivant lune quelconque des re- ge destinds h assurer le
verroulilage de l'agra-  vendicatlons precedentes caracterise en co fe sur
le support.                                quo les bras de 1'agrafe
convergent lun vers 40     I'autre en des endroits diolgnds de i'4l6ment 3.
Connecteur suivant la revendicatlon 2 caractd-     de liaison. ris6 on ce
que les moyens de verrouillage de l'4l6ment de maintien sont constitues
d'au     11. Connecteur suivant r'une quelconque des re- moins un logement
de verrouillage dispos6 sur     vendications prdcedentes caract~ris6 en ce
au moins ['un desdits guides.             4s      quo les parties des bras
de l'agrafe los plus 1lclgnees de l'61ment de liaison s'6loignent 4.
Connecteur suivant la revendication 3 caract6-    I'une de l'autre pour
faciliter la mise en place ris6 en ce quo les moyens de verroulliage de
de l'agrafe et des 6lments de circuit flexibles ladite agrafe sont
constitues d'au moins une      plats sur le support. bride de verrouillage
destinee & so loger dans   so un logement de verrouillage de l'e4iment de
12. Connecteur suivant l'une quelconque des re- maintien.
vendications pr~cedentes caracteris6 en ce qu'au moins un bras de ragrafe
comprend une 6. Connecteur suivant la revendication 4 caracte-     pluralt6
de fentes s'ttendant a partir d'un bord rise en co quo lagrafe est
constitute d'au   ss   de celles-cl, eloign  de I'l16ment de liaison mains
une bride de guidage et de verrouillage     vers un endroit A proximit4 de
ce demier, de et d'au moins une bride arrlbre de verrouillage,  fagon quo
ces fentes d~finissent une pluralit4 ladite bride de guldage et de
verroulilage 6thnt  de doigts de pincoment Independants. 8   
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Connecteur suivant ia revendication 12 carac-     Paar  einander
gegenfberliegender  Anne terlse en ce que chaque doigt de pincement
(84,86) undl einem sich zwischen diesen or- comprend une but~e de contact
sur la partie       streckenden Verbindungselement (88), wobei du dolgt de
pincement la plus proche de l'au-     die Kiemme so bemessen ist, daR! sie
gleitbar tre bras de lVagrafe.                     5       Oiber die
Abstlitzung des Tragers und zwi- schen dessen Ffhrungen eingeschoben wird,
14. Connecteur sulvant iPune quelconque des re-       wodurch die flexiblen
Flachschaltungselemente vendicatlons precedentes caracterise en co
fldchig zueinander auf der oberseitigen Ober- que tagrafe possbde un second
6l6ment de         ffiche der Abstiltzung des Trlgers und zwi- liaison
(170) et une agrafe de montage (176)  lo  schen dessen FUhrungen plaziert
werden k6n- qui sedtend A parbr du second 6l6ment de          nen und
wodurch die Kbemme gleitbar zwi- liaison (170).
schen den FWhrungen des Tr~gers und 0ber die flexibien
Flachschaltungselemente und die 15. Connecteur suivant lune quelconque des
re-        oberseltige und unterseltige Oberfi~che der vendications
prec6dentes caracteils4 en ce   15   AbstUtzung des Tragers vorgeschoben
werden qull assure la liaison 6iectrique de deux e1l-   kann, urn die
flexibben Flachschaltungselemen- ments de circuit flexibles plats, chaque
e1l-     to sicher In flachigem Kontakt miteinander und ment de circuit
flexible plat portant un bord de  gogen die Absttitzung zu halten. guldage
et une paire de bords a c8tes paralIb- les, chaque element de circuit
flexible plat  20  2. Verbinder nach Anspruch 1, wobel der Trliger
comportant de plus une pluralite de pistes        und die Kiemme jewells
mit elner Verriege- conductrices electriques s'tendant paralible-
lungseinrichtung zum Verriegeln der Klemme ment aux bords de celles-cl,
lesdites pistes      mit dem Trager versehen sind. conductrices 6lectriques
etant exposees a proximite du bord de guidage de chaque 416-  25  3.
Verbinder nach Anspruch 2, wobel die Verde- ment de circuit flexible plat,
ces demiers etant  gelungseinrichtung  des Tragers zumindest disposss en
contact face & face de fagon quo      elne Verriegelungsausnehmung umfaBt,
die an les pistes conductrices electriques d'un e1K-     zumindest elner
der FUhrungen angeordnet ist. ment de circuit flexible plat solent
respective- ment en contact avec les pistes dlectriques de   3o  4.
Verbinder nach Anspruch 3, wobei die Verde- I'autre 616ment flexible plat,
lesdits guides     gelungseinrichtung der Klemme zumindest ei- etant
espacds Pun de l'autre d'une distance au    nen Verriegelungsflansch
umfalt, der mit der moins dgale a la distance existant entre les
Verriegelungsausnehmung des Tragers in Ein- bords des didments de circuit
flexible plat,      griff bringbar ist 1esdits bras de l'agrafe maintenant
elastique-  S5 ment les 6i6ments de circuit flexible plat en  5. Verbinder
nach Anspruch 4, wobei die Kiemme contact face a face lPun avec l'autre et
contre   zumindest eonen vorauslaufenden Veoriege- le support de l'6iment
de maintien.              lungsflansch und zumindest oenen nachlaufen- den
Verriegelungsflansch umfalt, der voraus- PatentansprUche
40      laufende Verriegelungsflansch an der Klemme so angeordnet Ist, daB
or die Klemme mit dem 1. Verbinder zum Verbinden einer Mehrzahl flexi-
Triger in elner ersten Relativstellung zur Er- bier Flachschaltungselemente
(140,142) In fll-    m3glichung olner Plazierung der flexiblen chigem
gegenseitigen Kontakt, bestehend aus       Flachschaltungselemente auf der
Abstltzung elnem Tr~ger (12) mit elner Basis (16) mit  4s  des Tragers
verriegelt, und wobel der nachlau- einem ersten und einem zweiten Ende
(18,20),      fende Verriegelungsfiansch an der Klemme so die einander
gegenUber-Regen, elnem Paar im       angeordnet ist, daB er die Klemme mit
dem allgemelnen parallel beabstandeter KMammon-       TrAger in elner
zwfiten Relativstellung zum flhrungen (38,40), die mit der Basis angren-
sicheren Halten der flexiblen Flachschaltungs- zend an das erste und das
zweite Ends ver-  60    elemente in flachigem Kontakt miteinader und bunden
sind und von elner Oberflache der          gegen die Abstftzung des Tragers
verriegelt. Basis ausgehen, und eoner im allgemeinen ebenen Abstltzung (75)
mit ehner oberseitigen  6. Verbinder nach elnem der vorhergehenden An-
Oberflache (76) und oener gegenfberliegenden      sprUche, wobel die
Fihrungen von der Absttit- unterseitigen Oberfldche (78), der mit der Ba-
5S  zung beabstandet sind. sis verbunden ist, von dieser ausgeht und zwi-
schen den FUhrungen angeordnet ist, und        7. Verbinder nach elnem der
vorhergehenden An- einer elastischen Kiemme (14) mit elnem       sprtche,
wobel der Triger aus einem elasti- 9  
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geformt ist, urn elne begrenzte     erstrecken, wobei die elektrisch
leitenden Bah- Bewegung der F~hrungen relativ zueinander          nen in
der Ndhe des vorauslaufenden Randes zu ermoglichen.
jedes flexibien Flachschaltungselements darge- boten sind, die flexiblen
Flachachaitungsele- 8  Verbinder nach Anspruch 7, wobel die Klemme   s
mente in flachigem Kontakt angeordnet sind, elne Nockenausbildung umfalt,
um die FOh-          so daB die elektrisch leitenden Bahnen elnes rungen
des Tragers voneinander weg zudrOk-        flexiblen
Flachschaltungselements jewells in ken, so dall eine Gleitbewegung der
Klemme         Kontakt mit den elektrisch leitenden Bahnen zwischen den
FOhrungen ermoglicht wird.            des anderen flexiblen
Flachschaltungselements 10      sind, die FUhrungen voneinander um eh MaB
9. Verbinder nach elnem der vorhergehenden An-         beabstandet sind,
das zumindest glelch dem sprOche, wobel der Tr~ger eine Baueinhelt bil-
Abstand zwischen den Seltenrandern der flexi- det und aus
Kunststoffmaterlal spritzgeformt       blen Flachschaltungselemente ist und
die ist.                                               Arme der Kiemme die
flexiblen Flachschal- 15     tungselemente elastisch In flachigem Kontakt
10. Verbinder nach einem der vorhergehenden An-        miteinander und
gegen die AbstUtzung des sprOche, wobel die Arme der Klemme zueinan-
Tragers halten. der an Stellen konvergieren, die von dem Ver-
bindungselement beabstandet sind. 20 11. VerbInder nach elnem der
vorhergehenden An- sprOche, wobel die am weitesten von dem
Verbindungselement entfernten Berelche der Arme der Klemme voneinander weg
konvergie- ren, um das Anbringen der Kiemme Ober der  26 AbstUtzung und den
flexiblen Flachschaltungs- elementen zu erleichtern. 12. Verbinder nach
einem der vorhergehenden An- sprache, wobei zumindest eln Arm der Kein-  3o
me eine Mehrzahl von Schiitzen aufweist, die sich von einem seiner Rdnder
mit Abstand von dem Verbindungselement zu einer Stelle in der NShe des
Verbindungselements erstrecken, derart, dall elne  Mehrzahl unabhlngiger
35 Klemmflnger durch die Schlitze gebildet Ist. 13. Verbinder nach Anspruch
12, wobef jeder Klemmfinger einen Kontaktvorsprung aufweist, der den
Bereich des Klemmfingers bildet, der  40 dem anderen Arm der Klemme
nachstgelegen ist. 14. Verbinder nach elnem der vorhergehenden An- sprUche,
wobel die Klemme ein zweites Ver-  46 bindungselement (170) aufweist und
eine Mon- tageklemme (176) von dem zwelten Verbin- dungselement (170)
ausgeht. 16. Verbinder nach elnem der vorhergehenden An-  so sprUche, der
zwei flexible Flachschaltungsele- mente elektrisch verbindet; wobel jedes
flexi- ble Flachschaltungselement einen vorauslau- fenden Rand und ein Paar
paralleler Seltenrin- der besitzt und jedes flexdble Flachschaltungs-  66
element femer elne Mehrzahl beabstandeter elektrisch leitender Bahnen
umfaft, die sich im allgemeinen parallel zu seinen Seitenrandern 10
1 Il!IIII1I. Il  111, 311 11111 !II    


