
2180103 A CONNECTOR FOR A FLAT ELECTRTC CABLE This  invention  relates  to
a connector  for  a  flat electrical cable. One type of flat cable has
heretofore been known which has   parallel  inner  conductors  and  an
insulator thereover and has on the outer surface thereof an electrically
conductive  or  semi-conductive   layer (hereinafter referred to as a
"conductive layer") made of a metal foil or an electrically conductive
plastic material, for either shielding purposes or in order to allow the
conductive layer to serve as a common electrode.     One   type  of
conventional   connector employed for connection of such cable has
heretofore been arranged such that press contact type contact terminals,
each  having  a  bifurcated  distal   end portion, are inserted into the
insulator in a flat cable in such a manner that the bifurcated distal end
portion   of  each  contact  terminal  straddles   the corresponding
conductor in the cable so as to be in electrical contact with the
conductor. In  use of such a connector,  because  the  conductive layer
provided on,  for example,  the surface of  the flat  cable,  is  disposed
in close proximity  to  the  



2 conductors  inside  the  cable,  it  is  necessary  to prevent contact
between the conductive layer and the contact   terminals  brought  into
contact  with  the conductors in the cable, and, for this purpose, it has
heretofore been a general practice to partially remove the above-described
conductive layer provided on the surface of the insulator before the
bifurcated distal end  portions  of the contact terminals  are  inserted
into the insulator. However,   because  such  shielding  layer,   e.g.,  a
conductive  layer,  needs to be securely adhered  onto the insulator so
that it is not separated during use of  the  cable,  it is a time-consuming
operation  to partially remove the shielding layer when connecting a
conventional   connector  to  the  cable,   and   this disadvantageously
leads to an increase in costs and also involves a lowering in electrical
characteristics of the cable due to the removal of a part of the shielding
layer. In  order  to allow a connector to be connected  to  a shielded flat
cable without the need to remove a  part of the shielding layer such as a
conductive layer 



which is provided on a terminal portion of the  cable, it  may  be thought
to increase the thickness  of  the    insulator in the cable on the side
thereof which is adjacent  the shielding layer and insert  the  contact
terminals  of  the connectors into the cable from  the side thereof which
is remote from the shielding layer. In such case, however, various problems
are created. For   example,   the  flexibility  of  the  cable   i.s
decreased,   and  the  cable  becomes  unsuitable  for installation with a
high packing density. As other connecting means, connectors for a flat
cable similar to the above have been disclosed in the specifications  of
Japanese Utility Model  Publication Nos.  26518/1984 and 3185/1982.   These
connectors are arranged such that an insulating coating is applied to
either the distal end portion or proximal portion of a bifurcated end
portion of each contact terminal of a connector body so that, when the
contact terminals are inserted into the insulator in a cable from the side
thereof which is remote from the shielding layer, the contact terminals are
insulated from the shielding layer  but  allowed to be in electrical
contact  with 



only the corresponding conductors.   However, when the contact  terminals
are  partially  covered  with   an insulating coating so that, when the
contact terminals contact  the shielding layer,  the former is prevented
from conducting to the latter, it must be certain that    4 an insulating
coating is completely applied to each such terminal.   In  practice,
however,  it  is  difficult  to completely  apply  an  insulating  coating
to  each  such contact  terminal,  which  means  that  a  reduction  in
adhesion strength of the coating layer at, particularly, the edge portion
of the bifurcated distal end of the contact    terminal    is   usually
unavoidable.        In consequence,  a portion  of  the coating layer
which  is necessary  for  insulation  may  be  separated  during  a
connecting    operation,    resulting    in    undesirable electrical
contact  between  a contact  terminal  and the shielding layer on the
cable.  Therefore this prior art is   not   necessarily   satisfactory
in   terms   of reliability.    In   addition,   the   necessity   for   an
insulator coating operation disadvantageously leads to an increase in the
production cost of such a connector. 



Furthermore,   the   conventional   press   contact   type connectors
involve the problem that a contact failure may be caused when a tensile
load acts on the cable. According to the present invention there is
provided a connector for a flat electrical cable, said cable having a
shielding  layer  on  one  side  thereof  and  having  a plurality of
conductors disposed parallel to and spaced    apart  from  each  other
within  an  insulator,  which connector comprises a cover having a channel
adapted to receive and support a terminal portion of said flat cable, said
channel having a bent portion such that said terminal portion received
therein is correspondingly bent and a connector body having a plurality of
bifurcated contact terminals corresponding to the number of said conductors
for engagement with said conductors in said bent portion, said contact
terminals being such that when the connector is closed to engage a cable
located therein with its unshielded side directed towards the contact
terminals, the terminals will enter the cable through the unshielded side
prior to making electrical contact with the corresponding conductors, said
connector body being adapted to clamp said cable 



having said contact terminals inserted thereinto between said connector
body and said cover. Preferably  the  channel  is  angled  at
substantially  a right angle. The invention will now be particularly
described, by way of example, with reference to the accompanying drawings
in which:-    Figure  1  is  a perspective  sectional  view  of  one
embodiment  of a connector according to the invention and Figure 2 is a
front elevation,  partly broken away, of the  cable and connector,  showing
bifurcated  contact terminals  in contact with conductors in  the  broken-
away portion. The drawings illustrate one embodiment of a connector,
according  to the invention,   for a flat cable which, in  broad  terms,
has   a  plurality  of  conductors disposed parallel to and spaced apart
from each other within an insulator, a cover adapted to support a terminal
portion of the flat cable in a state wherein the terminal portion is bent,
and a connector body having a plurality of contact terminals which are 



inserted into the bent terminal portion supported by the cover in such a
manner that the contact terminals are   in  electrical  contact  with  the
conductors, respectively, the connector body being adapted to clamp the
cable having the contact terminals inserted thereinto between the same and
the cover. In  this arrangement,  the cover has a channel therein which
preferably is angled at substantially  a  right    angle,   and  the
contact  terminals  are  preferably disposed  in such a manner as to be
inserted into  the area between the conductors and the shielded surface of
the insulator in the bent distal end portion of the flat  cable,   whereby
the  connecting  operation  is facilitated, and the contact terminals are
stably brought   into   electrical. contact  with  only   the conductors.
When  the connector is used for connection of  a  flat cable having a
shielding layer provided along an insulator  surface,   the  distal  end
portion  of  a terminal part of the flat cable which is to be connected to
the connector is bent by means of the angled channel provided in the cover,
and the contact 



terminals of the connector body are inserted into the cable from the side
thereof which is remote from the bent distal end portion in such a manner
that the contact terminals extend substantially parallel to the bent
distal  end  portion,   thereby  bringing   the conductors in the cable and
the corresponding contact terminals into electrical contact with each
other, respectively.   Accordingly,  the contact terminals of the
connector  body enter the insulator in  the  bent portion of the flat cable
in such a manner as to extend substantially parallel to and away from the
shielding layer,  so that the contact terminals of the connector  body  are
prevented  from  contacting  the shielding layer. Accordingly,  the
connector can be connected to a flat cable in a single step without the
need to remove the shielding layer at the terminal part of the  cable,
which  has heretofore been required.   Therefore,  the electrical
characteristics  of  the  cable  'are   not deteriorated,   and   the
connecting  operation   is facilitated.   In addition,  because it is
unnecessary to   apply  an  insulating  coating  to  the   contact 



terminals, the connector can be produced economically. Thus, the present
invention offers great practical advantages. When  the  connector is
employed for connection  of  a flat  cable  having no shielding  layer,
because  the terminal  part  of the cable is supported  in  such  a manner
that it is bent, the conductors are not displaced or offset by a tensile
load applied to the cable, even when the force of the connector for
clamping  the  cable  has  been  lowered.   Thus,  the connector is
advantageously stable.    In Figure 1 is shown a fragmentary sectional side
view of a connector 10 for a flat cable according to the present  invention
in  use.    Flat  cable  1  has  a conventionally known structure.   More
specifically, a plurality of conductors 2 which are disposed parallel to
and spaced apart from each other are embedded in an insulator  3,  and an
electrically conductive or semi- conductive shielding layer 4 is provided
on one surface of the insulator 3 for shielding purposes or in order to
allow the layer 4 to serve as a common electrode. 



This connector 10 comprises a connector body 14 having contact terminals 13
each provided so as to be substantially coincident with each of the
conductors 2 in  the flat cable 1,  each contact terminal 13 having at one
end thereof a bifurcated conductor contact portion 11 with two pointed ends
so that it can be inserted into the insulator 3 in the flat cable 1, and at
the other end a contactor portion 12,  a  clamping member 15 engaged with
the connector body 14 in such a manner as to clamp a terminal part 5 of the
flat cable 1 between the same and the connector body 14, and a cover   17
having  an  angled  channel  16  which  is contiguous with the clamping
member 15 and adapted  to bend  the  distal  end portion 6 of the flat
cable  1    10 toward the shielding layer 4 at right angles. To  connect
the above-described connector 10,  to  the flat cable 1, the distal end
portion 6 of the terminal part 5 of the cable 1 is first fitted into the
angled channel 16 provided in the cover 17 of the connector 10, and the
terminal part 5 is then bent at right angles along the clamping member
surface 15.   At this 



time,. the cable 1 is disposed in such a manner that the shielding layer 4
faces the clamping member surface  15 of the cover 17.   Then the connector
body 14 is disposed in such a manner that the bifurcated conductor contact
portion 11 of each of the contact terminals 13 faces the surface 7 of the
cable 1 on which  no shielding layer 4 is provided  and,  at  the same
time, the center of the bifurcated conductor contact  portion  11  of each
contact terminal  13  is coincident with the corresponding conductor 2 in
the cable 1. In this arrangement, the connector body 14 is pressed in such
a manner that the conductor contact portions 11 are inserted into the cable
1, and the connector body 14 is engaged and thereby connected with   the
cover  17  with  the  cable   1   clamped therebetween.   At this time, the
bifurcated conductor contact portion 11 of each of the contact terminals 13
of  the  connector  body  14  is  inserted  into   the    insulator 3 in
the cable 1 and allowed to straddle the corresponding  conductor 2 in the
cable 1 so as to  be brought  into electrical contact with the  latter,  as
shown  in  Figure 2.   In this case,  the  distal  end 



portion  6  of the cable 1 is bent at right angles  by the angled channel
16 of the cover 17, and the contact terminals 13 of the connector body 14
are provided  so that they extend parallel to the angled channel 16 and the
respective bifurcated conductor contact portions 11 of the contact
terminals 13 are positioned between the shielding layer 4a and the
conductors 2a in the bent  distal end portion 6 of the cabl.e 1.   For
this reason, the contact terminals 13 do not contact the shielding layer 4a
in the cable 1, and the contact terminals 13 and the shielding layer 4a are
therefore effectively insulated from each other. Although the contact
terminals 13 are provided in the connector body 14 so that the distal end
of the conductor contact portion 11 of each contact terminal 13 is.
positioned between the shielding layer 4a and the conductors 2a of the bent
distal end portions 6 of the cable 1,  the relative position between the
angled channel  16 of the cover 17 and the contact  terminals 13  of  the
connector body 14  may  be  changed,   For example, the  contact terminals
13 and the conductors    12 



2a  may  be positioned such as to be flush  with  each other so that the
proximal portion of each of the bent conductors 2a in the distal end
portion 6 of the cable 1 is clamped to the bifurcated conductor contact
portion 11 of the corresponding contact terminal 13. Alternatively,  the
arrangement may be such that  the bifurcated  conductor  contact  portion
11  of   each contact terminal 13 clamps both the corresponding conductor 2
and bent conductor 2a. As has been described above, the distal end portion
of a terminal part of a flat cable which is to be connected to the
connector is bent by the angled channel  provided  in  the  cover,   and
the  contact terminals of the connector body are inserted into the cable
from the side thereof which is remote from the shielded surface of the bent
distal end portion thereof in such a manner that the contact terminals
extend substantially parallel to the bent distal end portion, thereby
bringing the contact terminals and the conductors in the cable into
electrical contact with each other. Thus, the connector can be connected to
the flat cable in a single step without the need to remove the shielding
layer at the terminal part of the cable,   which  has  heretofore  been
required.    In consequence, it is possible to prevent any decrease of 



13 the  electrical  characteristics  of  the  cable,  and  the connecting
operation is facilitated, which means that the    present    invention
offers    great    practical advantages.   In  addition,  since  it  is
unnecessary  to apply an insulating coating to the contact terminals, the
connector  can be  produced  economically.   Further, the connector
according to the present invention does not require that a portion of the
insulating coating, which is necessary for insulation, be separated to
prevent   the   contact   terminals   from   electrically contacting the
shield layer as in the case of the prior art. Moreover, by arranging that
the distal end portion of the cable is bent, it is possible to support the
cable in such a manner that the electrical contact between the conductors
in the cable and the contact terminals of the connector is stably
maintained even when a tensile load acts on the cable. In modifications of
the illustrated embodiment, either one or both of the angled channel and
the contact terminals may be provided at an angle other than 900. A
plurality of angled channels may be provided. In 



14 addition,  the  relative position therebetween may  be changed,   or
other  members may  be   additionally provided.    15 CLAIMS 1.       A
connector for a flat electrical cable, said cable having a shielding layer
on one side thereof and having a plurality of conductors disposed parallel
to and spaced apart from each other within an insulator, which connector
comprises a cover having a channel adapted to receive and support a
terminal portion of said flat cable, said channel having a bent portion
such that   said   terminal   portion   received   therein   is
correspondingly bent and a connector body having a plurality of bifurcated
contact terminals corresponding to the number of said conductors for
engagement with said conductors in said bent portion, said contact
terminals being such that when the connector is closed 



to engage a cable located therein with its unshielded side  directed
towards   the  contact   terminals,   the terminals will enter the cable
through the unshielded side  prior  to  making  electrical  contact  with
the corresponding conductors, said connector body being adapted  to  clamp
said  cable  having  said  contact terminals inserted thereinto between
said connector body and said cover. 2.       A connector according to claim
1, wherein said bent portion extends around substantially a right angle
16 and the distal ends of the contact terminals extend in substantially
the  same  direction  as  the  adjacent portions of the conductors therein.
3.       A  connector  substantially  as,  and  for  the purpose,   herein
described  with   reference   to  the accompanying drawings.    


