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Background of the Invention Field of the Invention The present invention
relates to a connector for a flat cable used for connecting a flat cable to
a printed board. Description of Related Art When simultaneous transmission
of many signals is necessary in an electrical device such as an personal
computer, frequently a flat flexible cable, or flat cable, having a
plurality of metal wires disposed in parallel is used. A connector used for
connecting this type of cable to a printed board, for example, the
connector disclosed in Japanese Unexamined Utility Model, First
Publication, No. Hei 461883, is formed by a housing that provides a
plurality of terminals arranged inside in parallel at a specified pitch,
and a pressing/loading member provided to open and close a release part
provided on the side surface of the housing that presses the flat cable
onto the contact point of each terminal. In this connector, the distal ends
of a plurality of terminals that are to serve as the contact points are
arranged facing in the same direction, the flat cable is inserted from the
direction relative to the terminals whose distal ends serve as the contact
points, and anchored by being pressed against the housing by the pressing
member. Recently, accompanying the increasingly high capacity of electronic
devices, the need to transmit more signals simultaneously and in parallel
is increasing, and flat cables having even more metal wires than the flat
cable connected to the above-described connector are being developed. To
make these flat cables practical to use, the development of connectors used
for connecting them to a printed board is indispensable. However, because
the gap between each metal wire of the flat cable is becoming narrower than
conventionally, when attempting to a se the structure of the above
conventional connector as-is, the gap between each of the terminals is
becoming accordingly narrower, and the connections of the terminals to the
printed board become extremely narrow and complicated. In consideration of
the above-described problems, it is an object of the present invention to
provide a connector for a flat cable that can connect a flat cable having
even more metal wires than conventionally, and making the connection to the
printed board easy to canny out. Summary of the Invention    2 1 6 APR 2003
A flat cable connector according to the present invention is characterized
in: a first 



group comprising a plurality of terminals having distal ends serving as
connection points with a flat cable arranged facing one direction and a
second group comprising a plurality of terminals having distal ends serving
as connection points with the flat cable arranged facing the other
direction and reciprocating each of the terminals of the first group being
anchored in a housing at the proximal end of terminal in a state wherein
the distal end of each terminal of the second group and the distal end of
each terminal of the first group are disposed so as to alternate with each
other; an insertion opening being formed in the housing, into which the end
part of the flat cable enters and then abuts the distal end of each
terminal of the first and the second groups; a plate being interposed in
the space between the end part of the flat cable inserted into the
insertion opening and each terminal of the first and second groups; and a
plate displacing mechanism being provided that, by displacing the plate,
elastically deforms and thereby separates from the flat cable each of the
terminals of the first and second groups. In this connector for a flat
cable, the connection of a flat cable having even more metal wires than
conventionally can be connected because even if the gap between each
terminal is narrow, the connection to the board does not become complicated
due to a structure wherein each teerminal of the first group face each
terminal of the second group and at the same time the distal ends of the
terminals that serve as the connection points with the flat cable are
disposed so as to alternate with each other. In addition, when connecting
the flat cable, each terminal of the first and second groups is flexibly
deformed by displacing a plate, and thus when the end part of the flat
cable is inserted into the insertion opening, the end of the flat cable is
not hindered by any terminal of the second group, and reaches a specified
position within the housing. Subsequently, when the flexible deformation of
each of the terminals of the first and second groups is relieved, the
distal end of each terminal can communicates by abutment with the end of
the flat cable. When removing the flat cable, each of the terminals of the
first and second groups is flexibly deformed by displacing the plate in the
same manner and separated from the end of the flat cable, and then the flat
cable is pulled out. Thus, as when connecting, the end of the flat cable
can be extracted from the insertion opening without interference from each
terminal of the second group. In the plate displacement mechanism, a
structure preferably used comprises an overhang of the plate that overhangs
in the more outward traverse direction of the flat cable than the flat
cable inserted from the insertion hole and an opening communicating with
this overhang by being formed in the direction of displacement of the plate
on the housing. Thereby, there is no influence from the flat cable, and the
plate can be easily operated. Brief Explanation of the Drawings Fig. 1 is
an exploded perspective view showing the structure of the connector for a
~ 6 APR 2003 flat cable according to the present invention. Fig. 2 is a
side cross-sectional drawing showing the structure of a connector for a
flat cable according to the preset invention. Fig. 3 is a -cross-sectional
drawing for explaining the state of the interior of the connector when the
connection or the removal operation of the flat current is carried out of
the connector for flat cables according to the present invention. Preferred
Embodiment of the Present Invention An embodiment of the connector for a
flat cable according to the present invention is explained referring to the
figures. The connector for a flat cable 1 (below, referred to simply as a
"connector") shown in Fig. 1 and Fig. 2 provides a plurality of metal
terminals 2, a housing 3 that anchors this plurality of terminals 2, a
plate 4 interposed between the distal ends of the flat cable C (not shown
in Fig. 1) inserted into the housing 3 and each terminal 2, and a plate
displacement mechanism 5 that separates each terminal 2 from the flat cable
C by displacing the plate 4. The plurality of terminals 2 is divided into a
first group comprising a plurality of terminals 2a arranged by facing the
distal ends that serve as contacts with the flat cable C in one direction
and a second group comprising a plurality of terminals 2b that are arranged
by facing the distal ends that serve as contacts with the same flat cable C
in the other reciprocating direction. This plurality of terminals 2 is
arranged so that the distal ends of each terminal 2b of the second group
are disposed so as to alternate with the distal ends of each terminal 2a of
the first group, and furthermore, the proximal ends of a11 these terminals
2a and 2b are anchored in the housing 3. The housing 3 comprises a
synthetic resin lower frame 6 and a metal upper frame 7 



attached to the lower frame 6. A plane view shows the bottom frame 6 to be
a rectangular frame, and the proximal ends of each terminal 2a in the first
group are anchored on one of the long sides 6a and the proximal ends of
each terminal 2b of the second group are anchored on the other long side
6b. The distal end of each terminal 2a and 2b of the first and second
groups are disposed in parallel so as to alternate with each other on the
long side 6a (or 6b) in the space 6c inside the lower frame 6. When seen
from a plane view, the upper frame 7 is a rectangular plate approximately
equal in external dimensions to the lower frame 6, and is attached to the
lower frame 6 so as hide the space 6 and cover the distal end of each
terminal 2a and 2b of the first and second groups. A section of one of the
long edges 6a of the lower frame 6 is cut away along the width on which are
disposed each of the terminals 2a of the first group, and a gap is formed
between the lower frame 6 the upper frame 7. This gap forms an insertion
opening 8 into which the end of the flat cable C enters and then abuts the
ends of the terminals 2a and 2b of the first and second groups.   4 1 6 APR
2003 The plate 4 is made of a synthetic resin and is rectangular. The plate
4 is mounted on each of the terminals 2a and 2b of the first and second
groups, and fit into the space 6c inside the lower frame 6 so as to play
therein. . Here, on each terminal 2a and 2b of the first and second groups,
a projection 9 projecting towards the upper frame 7 is formed, and
actually, this projection 9 abuts the end of the flat cable C inserted into
the insertion hole 8 to create a conductive state, and in the plate 4, a
plurality of small holes 4a in which the projections 9 engage with
allowance for play are formed conforming to the projections 9 of each
terminal 2a and 2b. The plate displacing mechanism 5 comprises the overhang
10 on both distal ends of the plate 4, extending more in the outward
traverse direction than the flat cable C inserted in the insertion hole 8,
and long hole (opening) 11 formed on the upper plate 7 and communicating
with the overhang 10 of the plate 4. The plate 4 is supported from below on
each terminal 2a and 2b and disposed at a position that leaves almost no
gap between it and the upper plate 7, and is deformable by pressing down on
the overhang 10 via the long hole 11. The connector 1 formed as described
above can be used to connect a flat cable C by installing it on a printed
board (not illustrated), and when connecting the flat cable C, by inserting
the distal end of a tool such as a screw driver in the long hole 11 of the
upper frame 7 and pressing down on the overhang 10 of the plate 4, as shown
in Fig. 3 (a), the plate 4 is displaced downward due to the elasticity of
each terminal 2a and 2b of the first and second groups, and thus a gap is
formed between the upper plate 7 and the plate 4 into which the flat cable
C can be inserted. Thus, while maintaining this state, when the end of the
flat cable C is inserted into the insertion hole 8, the end of the flat
cable C is not hindered by the terminals 2a and 2b of group 1 and group 2,
and reaches a specified position within the housing 3 by advancing between
the plate 4 and the upper frame 7. Subsequently, when the flexible
deformation of the terminals 2a and 2b of the first and second groups is
relieved by extracting the tool from the long hole 11, as shown in Fig. 3
(a), the distal ends of each terminal 2a and 2b abut the distal ends of the
flat cable C via the small holes 4a, and a current can be established. When
removing the flat cable C from the connector 1, each of the terminals 2a
and 2b of the first and second group is deformed by displacing the plate 4
in the same manner, and when the flat cable C is pulled out after the
distal ends of each terminal 2a and 2b are separated from the end of the
flat cable C, the end of the flat cable C is extracted from the insertion
hole 8 without interference from the terminals 2a and 2b of the first and
second groups. As explained above, according to the above-described
connector 1, by arranging each terminal 2a of the first group and each
terminal 2b of the second group so as to face each other, and at the same
time dispose so as to alternate with each other the distal ends of each
terminal 2a and 2b that serves as a contact point with the flat cable C, a
flat cable C having   ~ 6 APR 2003 even more metal wires than
conventionally can be connected because even if the gap between each
terminal 2a and 2b is narrow, the connection to the printed board does not
become complicated. In addition, by carrying out the above operation, the
flat cable C can be easily connected to and removed from the printed board.



In the present embodiment, an overhang 10 of a plate 4 and a long hole 11
of an upper frame 7 were provided as a plate displacing mechanism 5, and to
operate this mechanism, a tapering tool such as a screw driver that can be
inserted into the hole 11 is necessary. Thus, for example, if a button is
exposed via the long hole 11 that can be pushed down by a finger is
provided, the plate 4 can be displaced without a tool. The following
effects are attained by the connector for flat cables according to the
present invention. By arranging each terminal 2a of the first group and
each terminal 2b of the second group so as to face each other, and at the
same time dispose so as to alternate with each other the distal ends of
each terminal 2a and 2b that serves as a contact point with the flat cable
C, a flat cable C having even more metal wires than conventionally can be
connected because even if the gap between each terminal 2a and 2b is narrow
the connection to the printed board does not become complicated. By
carrying out the operation of displacing the plate 4 due to the elasticity
of each terminal of the first and second groups, the flat cable C can be
easily connected to and removed from the printed board In the plate
displacement mechanism, by using a structure comprising an overhang of the
plate that overhangs in the outward traverse direction of the flat cable
farther than the flat cable inserted into the housing, and an opening
interfacing the overhang part formed in the direction of the displacement
of the plate in the housing, the plate can be easily manipulated without
being influenced by the flat cable.   G What is claimed is: ~ 6 APR 2003 1.
A flat cable connector characterized in: a first group comprising a
plurality of terminals having distal ends serving as connection points with
a flat cable arranged facing one direction and a second group comprising a
plurality of terminals having distal ends serving as connection points with
the flat cable arranged facing the other direction and reciprocating each
of the terminals of said first group being anchored in a housing at the
proximal end of terminal in a state wherein the distal end of each terminal
of the second group and the distal end of each terminal of the first group
are disposed so as to alternate with each other; an insertion opening being
formed in the housing, into which the end pact of said flat cable enters
and then abuts the distal end of each terminal of the first and the second
groups; a plate being interposed in the space between the end part of said
flat cable inserted into said insertion opening and each terminal of said
first and second groups; and a plate displacing mechanism being provided
that, by displacing said plate, elastically deforms and thereby separates
from said flat cable each of the terminals of the first and second groups.
2. A connector for a flat cable according to Claim 1 characterized in: the
plate displacing mechanism comprising an overhang of said plate that
overhangs in the outward transverse direction farther than said flat cable
inserted into said insertion opening, and an opening interfacing said
overhang part formed in the direction of the displacing of said plate in
said housing. 
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