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Description

[0001] The present invention relates to a connecting
member for a flat circuit member and a method of con-
necting the connecting member and the flat circuit mem-
ber, and more particularly to a connecting member for a
flat circuit member which can be electrically connected
reliably to a conductor portion in a flat circuit member
such as aflexible printed circuit (FPC), aflexible flat cable
(FFC), and a ribbon cable as well as a method of con-
necting the same.

[0002] Referring to Figs. 18, 19, and 20, a description
will be given of a conventional connecting member dis-
closed in JP-A-4-8372U. Fig. 18 is a perspective view
illustrating a connecting member (electric connection
member) 1; Fig. 19 is a cross-sectional view, taken in the
direction of arrows along line XIX - XIX, of the connecting
member 1 shown in Fig. 18 and illustrating the cross sec-
tion of a flat circuit member (FFC) 10; and Fig. 20 is an
enlarged cross-sectional view illustrating a state in which
the connecting member 1 is used.

[0003] As shown in Fig. 18, the connecting member 1
has a bottom plate portion (proximal portion) 2, a plurality
of claw portions (crimping pieces) 3 rising from both side
edges of the bottom plate portion 2 in the thickness di-
rection, and an arcuate contact portion 4 provided pro-
jectingly on the bottom plate portion 2.

[0004] When the connecting member 1 is connected
tothe flat circuitmember 10, after the connecting member
1 is first located below the flat circuit member 10, the claw
portions 3 of the connecting member 1 are caused to
penetrate first piercing portions (portions of an insulating
portion (insulating coating) 11 in Fig. 19) of the flat circuit
member 10, as shown in Fig. 19. Subsequently, the claw
portions 3 are bent toward the bottom plate portion 2 in
such a manner as to clamp the flat circuit member 10
between the arcraate contact portion 4 on the bottom
plate portion 2 and the claw portions 3. At this time, as
shownin Fig. 20, the insulating portion 11 of the flat circuit
member 10 clamped between the claw portions 3 and a
concave arcuate surface 5 formed in advance on the ar-
cuate contact portion 4 is peeled off by distal edges of
the claw portions 3. A conductor portion 12 of the flat
circuitmember 10 thereby exposed and the claw portions
3 of the connecting member 1 are brought into contact
with each other, thereby electrically connecting the flat
circuit member 10 and the connecting member 1.
[0005] Incidentally, if it is assumed that, as shown in
Fig. 20, the width of the connecting member 1 is W1, the
bent width W2 of the claw portion 3 which is bent with a
dimension of curl R becomes approximately one half of
the just-mentioned width W1 of the connecting member
1 (i.e., W2 = W1 = 2).

[0006] Although a description has been given above
of the connection of one connecting member 1 to one
conductor portion 12 formed in the flat circuit member 10
by referring to Figs. 18 to 20, actually there are cases
where a plurality of conductor portions 12 are formed in
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or on the flat circuit member 10 (see Figs. 19 and 20). In
this case, the plurality of connecting members 1 are re-
spectively connected, as described above, to the plurality
of conductor portions 12 requiring connection.

[0007] In a case where the interval between adjacent
ones of the plurality of conductor portions 12 in the flat
circuit member 10 is small and the width of each conduc-
tor portion 12 is narrow, each connecting member 1 must
be made compact correspondingly. However, in conjunc-
tion with this miniaturization, the width W1 of the con-
necting member 1 becomes narrow, and therefore the
dimension of curl R of the claw portion 3 must also be
made small. In such a connecting member 1, there is a
possibility thatitbecomes difficult to bend the claw portion
3 smoothly. In addition, since the width W1 of the con-
necting member 1 becomes narrow (i.e., the width of the
bottom plate portion 2 becomes narrow), it becomes dif-
ficult to form the arcuate contact portion 4 on the bottom
plate portion 2. Accordingly, there is a possibility that it
becomes impossible to obtain stable electric contact be-
tween the claw portion 3 and the conductor portion 12.
Even if the flat circuit members 10 with a plurality of such
contact members 1 are manufactured, their quality con-
trol is troublesome or difficult, thereby resulting in an in-
crease in the manufacturing cost.

[0008] The invention has been made in view of the
above-described problems, and its object is to provide a
connecting member for a flat circuit member which can
be electrically connected reliably to a conductor portion
in aflat circuit member and can ensure stable connection
even in a case where the interval between adjacent ones
of a plurality of conductor portions in the flat circuit mem-
ber is small and the width of each conductor portion is
narrow, as well as a method of connecting the connecting
member and the flat circuit member.

[0009] Inorder to solve the aforesaid object, the inven-
tion is characterized by having the following arrange-
ment.

(1) A connecting member for a flexible flat circuit
member, comprising:

a bottom plate portion;

at least one side wall portion extending upward
from one side edge of the bottom plate portion;
and

at least one claw portion extending from the oth-
er side edge of the bottom plate portion so as to
oppose to the side wall portion,

wherein the claw portion penetrates a first piercing
portion of the flat circuit member having a conductor
portion in a thickness direction of the flat circuit mem-
ber, and the claw portion is bent so that a distal end
portion of the claw portion pierces a second piercing
portion of the flat circuit member which is different
from the first piercing portion so as to obtain electric
contact with the conductor portion,
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wherein the side wall portion supports the flat circuit
member, and

wherein the second piercing portion is located in a
vicinity of the side wall portion.

(2) The connecting member according to (1), where-
in an edge portion of the side wall portion is cham-
fered.

(3) The connecting member according to (1), where-
in the side wall portion partially supports the flat cir-
cuit member.

(4) The connecting member for a flat circuit member,
comprising:

a bottom plate portion;

at least one side wall portion extending upward
from one side edge of the bottom plate portion;
and

at least one claw portion extending from the oth-
er side edge of the bottom plate portion so as to
oppose to the side wall portion,

wherein the claw portion penetrates a portion of the
flat circuit member having a conductor portion in a
thickness direction of the flat circuit member, and
wherein the claw portion is bent such that a portion
of the flat circuit member is clamped between an
outer surface of the claw portion and an inner edge
portion of the side wall portion so as to obtain electric
contact with the conductor portion.

(5) The connecting member according to (4), where-
in the inner edge portion of the side wall portion is
chamfered.

(6) A method of connecting a connector member to
a flat circuit member including a conductor portion,
wherein the connecting member includes a bottom
plate portion, atleast one side wall portion extending
upward from one side edge of the bottom plate por-
tion, and at least one claw portion extending from
the other side edge of the bottom plate portion so as
to oppose to the side wall portion, the method com-
prising the steps of:

causing the claw portion to penetrate a first
piercing portion of the flat circuit member in a
thickness direction of the flat circuit member;
and

bending the claw portion such that a distal end
portion of the claw portion pierces a second
piercing portion of the flat circuit member which
is different from the first piercing portion of the
flat circuit member, so as to obtain electric con-
tact with the conductor portion,
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wherein the side wall portion supports the flat circuit
member, and the second piercing portion is located
in a vicinity of the side wall portion.

(7) A method of connecting a connecting member to
a flat circuit member including a conductor member,
wherein the connecting member includes a bottom
plate portion, at least one side wall portion extending
upward from one side edge of the bottom plate por-
tion, and at least one claw portion extending from
the other side edge of the bottom plate portion so as
to oppose to the side wall portion, the method com-
prising the steps of:

causing the claw portion to penetrate a portion
of the flat circuit member in a thickness direction
of the fiat circuit member; and

bending the claw portion such that a portion of
the flat circuit member is clamped between an
outer surface of the claw portion and an inner
edge portion of the side wall portion, so as to
obtain electric contact with the conductor por-
tion.

[0010] In The present disclosure relates to the subject
matter contained in Japanese patent application Nos.
2000-386320 (filed on December 19, 2001), which is ex-
pressly incorporated herein by reference in their entire-
ties.

[0011] In the accompanying drawings:-

Fig. 1A is a perspective view illustrating the config-
uration of a connecting member in accordance with
a first embodiment of the invention;

Fig. 1B is a cross-sectional view taken in the direction
of arrows along line IIB - 1IB in Fig. 1A;

Figs. 2A and 2B are partially cutaway views of two
types of flat circuit members, respectively;

Figs. 3A and 3B are diagrams illustrating states in
which the connecting members have respectively
penetrated the two types of flat circuit members
shown in Figs. 2A and 2B;

Figs. 4A and 4B are diagrams illustrating states in
which the claw portions of the connecting members
are respectively connected to the conductor portions
of the flat circuit members from the states shown in
Figs. 3A and 3B;

Fig. 5is a diagram explaining dimensions of the con-
necting member;

Figs. 6A and 6B are diagrams illustrating a first mod-
ification of the connecting member shown in Fig. 1;
Figs. 7A and 7B are diagrams illustrating a second
modification of the connecting member shown in Fig.
1;

Fig. 8 is a diagram illustrating a third modification of
the connecting member shown in Fig. 1;

Fig. 9 is a diagram illustrating a fourth modification
of the connecting member shown in Fig. 1;
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Fig. 10 is a diagram illustrating a fifth modification of
the connecting member shown in Fig. 1;

Fig. 11 is a perspective view illustrating the config-
uration of the connecting member in accordance with
a second embodiment of the invention;

Fig. 12 is a side elevational view taken in the longi-
tudinal direction of the connecting member shown in
Fig. 11;

Fig. 13is atop view of the connecting member shown
in Fig. 11;

Fig. 14 is a cross-sectional view taken in the direction
of arrows along line XIV - XIV in Fig. 13;

Fig. 15 is a cross-sectional view taken in the direction
of arrows along line XV - XV in Fig. 13;

Fig. 16 is a side elevational view taken in the width-
wise direction of the connecting member shown in
Fig. 11;

Fig. 17 is a development view of the connecting
member shown in Fig. 11

Fig. 18 is a perspective view illustrating a conven-
tional connecting member;

Fig. 19 is a cross-sectional view, taken in the direc-
tion of arrows along line XIX - XIX, of the connecting
member shown in Fig. 18 and illustrating the cross
section of a flat circuit member; and

Fig. 20 is an enlarged cross-sectional view illustrat-
ing a state in which the connecting member shown
in Fig. 18 is used.

[0012] Hereafter, a detailed description will be given
of a preferred embodiment of the invention with reference
to the accompanying drawings.

First Embodiment

[0013] Fig. 1Aisa perspective view illustrating the con-
figuration of a connecting member 21 in accordance with
afirstembodiment of the invention, and Fig. 1B is a cross-
sectional view taken in the direction of arrows along line
[IB - 1IB in Fig. 1A.

[0014] As shown in Figs. 1A and 1B, the whole of the
connecting member 21 is integrally formed by subjecting
an appropriate electrically conductive metal plate to
press forming. The connecting member 21 has a bottom
plate portion 22, a side wall portion 25 extending upward
from a widthwise side edge 23 of the bottom plate portion
22 substantially in parallel with the thickness direction of
the bottom plate portion 22, and a claw portion 26 ex-
tending upward from the other side 24 of the bottom plate
portion 22 substantially in parallel with the thickness di-
rection of the bottom plate portion 22 in such a manner
as to oppose the side wall portion 25. The claw portion
26 is tapered.

[0015] As a flat circuit member which is connected to
the connecting member 21 of the invention thus con-
structed, it is possible to cite flexible flat circuit members
having conductor portions, such as a flexible printed cir-
cuit (FPC), aflexible flat cable (FFC), and a ribbon cable.
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Figs. 2A and 2B illustrate an example of the flat circuit
member. Fig. 2A is a partially cutaway view of a flat circuit
member 100, and Fig. 2B is a partially cutaway view of
a flat circuit member 110.

[0016] The flat circuit member 100 shown in Fig. 2A
has thick conductor portions 102, whereas the flat circuit
member 110 shown in Fig. 2B has thin conductor portions
112. Further, in the flat circuit member 100, each con-
ductor portion 102 is covered with an insulating portion
101 and is insulated from the outside, whereas in the flat
circuit member 110 each conductor portion 112 is formed
on an insulating portion 111. It should be noted, however,
that the flat circuit member which is connected to the
connecting member of the invention is not limited to the
flat circuit member 100 and the flat circuit member 110.
Namely, it should be construed that there are various
forms in the configuration of the flat circuit member, the
circuit pattern of the conductor portions formed in or on
the flat circuit member, and so forth. For example, if the
example of the flat circuit member 100 shown in Fig. 2A
is cited, the thick conductor portions 102 may be formed
on the insulating portion as in the flat circuit member 110
shown in Fig. 2B. In addition, the flat circuitmember which
is connected to the connecting member of the invention
may adopt a form in which the conductor portions are
partially exposed from the insulating portion in various
forms.

[0017] When the connecting member 21 is connected
to the flat circuit member, the connecting member 21 is
first positioned below the flat circuit member, and the
claw portion 26 is subsequently caused to penetrate a
first piercing portion of the flat circuit member in the thick-
ness direction thereof.

[0018] Fig. 3A shows a state in which the connecting
member 21 has penetrated a first piercing portion (inthis
example, a portion where the conductor portion and the
insulating portion are present) of the flat circuit member
100, and Fig. 3B shows a state in which the connecting
member 21 has penetrated a first piercing portion (in this
example, a portion where the conductor portion and the
insulating portion are present) of the flat circuit member
110. It should be noted that Fig. 3B shows an example
in which the claw portion 26 has penetrated the flat circuit
member 110 while the conductor portion 112 exposed
on the flat circuit member 110 is oriented toward the bot-
tom plate portion 22 of the connecting member 21.
[0019] The first piercing port ion of the flat circuit mem-
ber, which is penetrated by the claw portion 26 of the
connecting member 21, may include both the insulating
portion and the conductor portion, as shown in Figs. 3A
and 3B, but the first piercing portion may not necessarily
include the conductor portion. Namely, it is not neces-
sarily essential for the portion of the flat circuit member
where the conductor portion is present to be penetrated
by the claw portion 26 of the connecting member 21, and
the portion of the flat circuit member where only the in-
sulating portion is present may be penetrated in the thick-
ness direction thereof. However, consideration should
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be given to the fact that a greater number of electric con-
tacts are obtained as the claw portion 26 penetrates the
conductor portion and is brought into contact with the
cross section of the conductor portion. Of course, the
portion of the flat circuit member where only the conduc-
tor portion is present may be penetrated in the thickness
direction thereof.

[0020] Referring to Figs. 4A and 4B the electric con-
nection of the connecting member 21 will be described
separately with respect to (i) the case of connection to
the flat circuit member 100 having the thick conductor
portions 102 and (ii) the case of connection to the flat
circuit member 110 having the thin conductor portions
112.

(i) Case of Electric Connection to the Flat circuit
member 100

By using a predetermined crimping machine in the
state of Fig. 3A, the claw portion 26 is bent toward
the bottom plate portion 22 such that a distal end
portion of the claw portion 26 pierces a second pierc-
ing portion 103 of the flat circuit member 100 which
is different from the aforementioned first piercing por-
tion of the flat circuit member 100. At this time, the
claw portion 26 is particularly bent such that the distal
end portion of the claw portion 26 pierces the con-
ductor portion 102. Consequently, a portion 102a of
the conductor portion 102 located on the inner side
of the bent claw portion 26 is clamped by an inner
surface 29 of the claw portion 26, thereby making it
possible to obtain electric contact between the cross
section of the conductor portion 102 and the inner
surface 29 of the claw portion 26. It should be noted
that if the portion 102a is clamped by the inner sur-
face 29 of the claw portion 26 such that the portion
102a of the conductor portion 102 located on the
inner side of the bent claw portion 26 becomes
strained (i.e., deflected), the force for holding the
contact between the cross section of the conductor
portion 102 and the inner surface 29 of the claw por-
tion 26 is generated or increased, thereby making it
possible to obtain much more stable electric contact
between the connecting member 21 and the flat cir-
cuitmember 100. In the connection between the con-
necting member 21 and the flat circuit member 100,
the side wall portion 25 forms a space between the
bottom plate portion 22 and the flat circuit member
100 in cooperation with the bottom plate portion 22,
as shownin Fig. 4A. The side wall portion 25 partially
supports the bottom surface of the flat circuitmember
100, and the second piercing portion 103 of the flat
circuit member 100 is located in the vicinity of the
side wall portion 25. This facilitates the piercing of
the distal end portion of the claw portion 26 into the
second piercing portion 103 of the flat circuit member
100.

(ii) Case of Electric Connection to the Flat circuit
member 110
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By using a predetermined crimping machine in the
state of Fig. 3B, the claw portion 26 is bent toward
the bottom plate portion 22 such that the flat circuit
member 110 is clamped between an outer surface
28 of the claw portion 26 and an inner edge portion
27 of the side wall portion 25. The conductor portion
112 of the flat circuit member 110 is partially urged
against the inner edge portion 27 of the side wall
portion 25 by the urging force of the claw portion 26,
and the portion of the conductor portion 112 abuts
against the inner edge portion 27 of the side wall
portion 25, thereby making it possible to obtain stable
electric contact between the connecting member 21
and the flat circuit member 110. Namely, the side
wall portion 25 acts to clamp the flat circuit member
110 in cooperation with the claw portion 26.

[0021] Although, as described above, the method of
connecting the connecting member 21 to the flat circuit
member has been described separately with respect to
the two examples, either connecting method should be
selected appropriately in the actual connection by stud-
ying and taking into consideration the thickness, flexibil-
ity, and the like of the flat circuit member which is actually
used. For example, the flat circuit member 110 having
the thin conductor portions 102 is deflected greatly to-
ward the bottom plate portion 22, as shown in Fig. 4B,
since it has higher flexibility than the flat circuit member
100 having the thick conductor portions 102. Accordingly,
in the case where the flat circuit member 110 is used,
stable electric contact can be easily obtained by partially
pressing the conductor portion against the side wall por-
tion 25 by the claw portion 26 rather than by causing the
claw portion 26 to pierce the conductor portion so as to
obtain electric contact, as shown in Fig. 4A.

[0022] It should be noted that insofar as contact be-
tween the connecting member 21 and the flat circuit
member can be effected smoothly and reliably, at the
time of connecting the connecting member 21 to the flat
circuit member, a tensile force or a pressing force may
be applied, as required, to the flat circuit member from a
direction substantially horizontal to the direction of ex-
tension of the flat circuit member. Similarly, at the time
of connecting the connecting member 21 to the flat circuit
member, the position of the connecting member 21 may
be moved, as required.

[0023] Because of its high flexibility the flat circuit
member 110 is easily brought into contact with the upper
surface (inner surface) of the bottom plate portion 22 as
well, and if the conductor portion 112 is partially pressed
against the bottom plate portion 22 as well by the distal
end portion of the claw portion 26, it is possible to obtain
further electric contact between the connecting member
21 and the conductor portion 112.

[0024] In addition, as described before, the conductor
portion 112 of the flat circuit member 110 may be mount-
ed in such a manner as to face the bottom plate portion
22 of the connecting member 21, but the insulating por-
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tion 111 of the flat circuit member 110 may be mounted
in such a manner as to face the bottom plate portion 22.
In the case where a first piercing portion of the flat circuit
member 110 is penetrated by the claw portion 26 while
the insulating portion 111 of the flat circuit member 110
faces the bottom plate portion 22, and the claw portion
26 is bent toward the bottom plate portion 22 such that
such that the flat circuit member 110 is clamped between
the outer surface 28 of the claw portion 26 and the inner
edge portion 27 of the side wall portion 25, the flat circuit
member 110 is partially urged against the inner edge
portion 27 of the side wall portion 25 by the urging force
of the claw portion 26, and the conductor portion 112 is
brought into contact with the outer surface 28 of the claw
portion 26. Therefore, with such a connecting method as
well, it is possible to obtain stable electric contact be-
tween the connecting member 21 and the flat circuit
member 110.

[0025] AsshowninFig.5, ifitis assumed thatthe width
of the connecting member 21 is W3, the bent width W4
of the claw portion 26 which is bent with a dimension of
curl R’ becomes approximately equal to a value which is
obtained by subtracting the thickness t of the connecting
member 21 from the just-mentioned width W3 (i.e., W4
= W3 -1).

[0026] If acomparison of the dimension of curl is made
between the connecting member 21 of the invention and
the connecting portion 1 of the related art by assuming
a case where the width W3 of the connecting member
21 is equal to the width W1 of the connecting member 1
shown in Fig. 20 (i.e., W3 = W1), the dimension of curl
R’ of the connecting member 21 can be set to be greater
than the dimension of curl R of the connecting member
1 (i.e., R > R). Namely, since leeway is provided in the
range of the setting of the dimension of curl R’ , smooth
curling of the claw portions becomes possible. Since
thereis leeway in the range of the setting of the dimension
of curl R’ , in the invention the width W3 of the connecting
member 21 can be made small by making the dimension
of curl R’ small. Accordingly, it is possible to design a
compact connecting member. For this reason, even in
cases where the interval between adjacent ones of a plu-
rality of conductor portions is smallin the flat circuit mem-
ber and the width of each conductor portion is narrow, it
is possible to obtain reliable electric contact between the
conductor portions and the connecting member.

[0027] For example, in Fig. 4A, the claw portion 26 is
bent such that the inner surface 29 and the outer surface
28 of the claw portion 26 is located on the inner side of
the side wall portion 25. In order to obtain a large dimen-
sion of curl R’ so as not to make the width W3 of the
connecting member 21 narrow in this manner, it is pref-
erable to locate the outer surface 28 of the claw portion
26 as close to the vicinity of the inner surface of the side
wall portion 25 as possible. However, in a case where
enlargement of the width W3 of the connecting member
21 is allowed by taking into consideration the width and
the state of disposition of the conductor portions of the
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flat circuit member, the claw portion 26 may be bent such
that the inner surface 29 of the claw portion 26 is located
as close to the vicinity of the outer surface of the side
wall portion 25 as possible.

[0028] The connecting member of the invention is ap-
plicable to various uses. For instance, if the material of
the connecting member is appropriately selected so as
to be provided with good soldecsbility, the connecting
member can be directly soldered to a mating member to
be connected to, such as an electric circuit board and
various devices, thereby making it possible to connect
the flat circuit member to the mating member to be con-
nected to. In this case, the bottom plate portion of the
connecting member may be modified appropriately as to
be used as a portion for soldering.

[0029] Referring to the drawings, a description will be
given of modifications of the connecting member 21 in
accordance with the first embodiment. (First Modifica-
tion)

[0030] Figs. 6A and 6B show a first modification of the
connecting member 21 shown in Fig. 1, and specifically
illustrate an example in which the inner edge portion 27
of the side wall portion 25 has been chamfered. As ex-
amples of chamfering, Fig. 6A shows a connecting mem-
ber 21A in which a curved surface 27’ has been formed
on the inner edge portion of the side wall portion 25, while
Fig. 6B shows a connecting member 21B in which an
inclined surface 27" has been formed on the inner edge
portion of the side wall portion 25.

[0031] Since the inner edge portion of the side wall
portion 25 is chamfered, damage to or cutting of the flat
circuit member is prevented reliably. This chamfering is
applicable to either connecting member shown in Fig. 4A
or 4B.

[0032] Inthe case where the curved surface 27’ or the
inclined surface 27" is formed on the connecting member
shown in Fig. 4A, itis possible to reliably prevent damage
to the insulating portion 101 of the flat circuit member
100. Furthermore, when the claw portion 26 is bent to-
ward the bottom plate portion 22 such that the distal end
portion of the claw portion 26 pierces the conductor por-
tion 102 of the flat circuit member 100, it becomes difficult
for the flat circuit member 100 to resist the stress whereby
it is pulled toward the proximal side of the claw portion
26. For this reason, the flat circuit member 100 is likely
to slide on the curved surface 27’ or the inclined surface
27", so that a strain is likely produced in the portion 102a
of the conductor portion 102 located on the inner side of
the bent claw portion 26. Accordingly, since the force for
holding the contact between the cross section of the con-
ductor portion 102 and the inner surface 29 of the claw
portion 26 becomes higher due to the resilient repellency
of at least that portion 102a, it is possible to obtain stable
electric contact between the connecting member 21 and
the flat circuit member 100.

[0033] Inthe case where the curved surface 27’ or the
inclined surface 27" is formed on the connecting member
shown in Fig. 4B, itis possible to reliably prevent damage
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to or cutting of the conductor portion 112 of the flat circuit
member 110. Furthermore, when the claw portion 26 is
bent toward the bottom plate portion 22 such that the flat
circuitmember 110 is clamped between the outer surface
28 of the claw portion 26 and the curved surface 27’ or
the inclined surface 27" of the side wall portion 25, it be-
comes difficult for the flat circuit member 110 to resist
the stress whereby it is pulled toward the proximal side
of the claw portion 26, and the flat circuit member 110 is
capable of sliding smoothly on the curved surface 27’ or
the inclined surface 27". For this reason, the flat circuit
member 110 having higher flexibility than the flat circuit
member 100 shown in Fig. 4A is capable of undergoing
large flexural deformation toward the bottom plate portion
22. Such deflection of the flat circuit member 110 is ef-
fective in the case where the conductor portion 112 is
pressed against the side wall portion 25 by the distal end
portion of the claw portion 26 so as to obtain contact.

(Second Modification)

[0034] Figs. 7A and 7B show a second modification of
the connecting member 21 shownin Fig. 1. Fig. 7A shows
a connecting member 21C in which a male terminal por-
tion 30 connectable to a mating female terminal 31 is
formed atone longitudinal end portion of the bottom plate
portion 22 shown in Fig. 1. In addition, Fig. 7B shows a
connecting member 21D in which a female terminal por-
tion 32 connectable to a mating male terminal 33 is
formed at one longitudinal end portion of that bottom plate
portion 22. The flat circuit member having such a modified
connecting member connected thereto is easily connect-
ed to another device having a mating terminal, and the
range of application of the flat circuit member becomes
wide.

[0035] Itshould be noted that each of the male terminal
portion 30 and the female terminal portion 32 maybe
formed integrally with the connecting member or may be
formed separately. However, they should preferably be
formed integrally for the purpose of the lowering of the
manufacturing cost through a decrease in the number of
device parts of the connecting member and for the pur-
pose of the improvement of strength. It goes without say-
ing that the application of the first modification to this
second modification is also effective.

(Third Modification)

[0036] Fig. 8 shows a third modification of the connect-
ing member 21 shown in Fig. 1, and specifically shows
a connecting member 21E which is provided with a plu-
rality of claw portions and a plurality of side wall portions.
As shown in Fig. 8, a second side wall portion 25A ex-
tending upward from one side edge 23 of the bottom plate
portion 22 substantially in parallel with the thickness di-
rection of the bottom plate portion 22, as well as a second
claw portion 26A extending upward from the other side
edge 24 of the bottom plate portion 22 substantially in
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parallel with the thickness direction of the bottom plate
portion 22 in such a manner as to oppose the side wall
portion 25A, are further formed on the connecting mem-
ber 21E in addition to the configuration of the connecting
member shown in Fig. 1.

[0037] According to such a connecting member 21E,
since electric contact with the conductor portion of the
flat circuit member is formed at least at two portions, the
reliability of electric contact improves. In addition, the
connecting member 21E is effective in a case where a
shortcircuiting circuit is formed for two independent con-
ductor portions. It goes without saying that the application
of the first modification and the second modification to
this third modification is also effective .

[0038] It should be noted that a slit or a recessed por-
tion may not be formed between the side wall portion 25
and the second side wall portion 25A as shown by the
dotted lines in Fig. 8, and these side wall portions may
be formed continuously without a break. The side wall
portion which is thus formed continuously without a break
is preferable since its strength improves as compared
with the case where the side wall portion 25 and the sec-
ond side wall portion 25A are formed individually inde-
pendently.

(Fourth Modification)

[0039] Fig. 9 shows a fourth modification of the con-
necting member 21 shown in Fig. 1, and specifically
shows a connecting member 21F which is provided with
a plurality of claw portions and a plurality of side wall
portions, but the positions where the second claw portion
and the second side wall portion are formed differin com-
parison with the connecting member 21E shown in Fig. 8.
[0040] As shown in Fig. 9, a second side wall portion
25B extending upward from the other side edge 24 of the
bottom plate portion 22 substantially in parallel with the
thickness direction of the bottom plate portion 22, as well
as a second claw portion 26B extending upward from
one side edge 23 of the bottom plate portion 22 substan-
tially in parallel with the thickness direction of the bottom
plate portion 22 in such a manner as to oppose the inner
surface of the side wall portion 25B, are further formed
on the connecting member 21F in addition to the config-
uration of the connecting member shown in Fig. 1.
[0041] According to such a connecting member 21F,
in the same way as the connecting member 21E shown
in Fig. 8, since electric contact with the conductor portion
ofthe flat circuit member is formed at least at two portions,
the reliability of electric contact improves. In addition, the
connecting member 21F is effective in a case where a
shortcircuiting circuit is formed for two independent con-
ductor portions. It goes without saying that the application
of the first to third modifications to this fourth modification
is also effective.

[0042] Fig. 10 shows a fifth modification of the con-
necting member 21 shown in Fig. 1, and specifically
shows a connecting member 21G which is provided with
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a plurality of claw portions and a plurality of side wall
portions. However, as compared with the connecting
member 21F, the second claw portion 26B and the sec-
ond side wall portion 25B are respectively provided at
positions further spaced apart from the side wall portion
25 and the claw portion 26 in the longitudinal direction of
the bottom plate portion 22.

[0043] with such a connecting member 21G, since the
second claw portion 26B and the second side wall portion
25B are respectively spaced apart a predetermined dis-
tance from the side wall portion 25 and the claw portion
26, this arrangement is effective in connection to two flat
circuit members, for example. It goes without saying that
the application of the first to fourth modifications to this
fifth modification is also effective.

Second Embodiment

[0044] Fig. 11is aperspective view illustrating the con-
figuration of a connecting member 51 in accordance with
a second embodiment of the invention. Fig. 12 is a side
elevational view taken in the longitudinal direction of the
connecting member 51 shown in Fig. 11. Fig. 13 is a top
view of the connecting member 51 shown in Fig. 11. Fig.
14 is a cross-sectional view taken in the direction of ar-
rows along line XIV - XIV in Fig. 13. Fig. 15 is a cross-
sectional view taken in the direction of arrows along line
XV -XVin Fig. 13. Fig. 16 is a side elevational view taken
in the widthwise direction of the connecting member 51
shown in Fig. 11. Fig. 17 is a development view of the
connecting member 51 shown in Fig. 11.

[0045] The whole of the connecting member 51 is in-
tegrally formed by subjecting an appropriate electrically
conductive metal plate to press forming. The connecting
member 51 is an embodiment of the modification of the
first embodiment by taking into consideration the above-
described first to fifth modifications. A plurality of wide
wall portions 55 respectively extend upward from both
widthwise side edges of a bottom plate portion 52 sub-
stantially in parallel with the thickness direction of the
bottom plate portion 52, and a plurality of claw portions
56 respectively extend from both widthwise side edges
of the bottom plate portion 52 in such a manner as to
respectively oppose the plurality of side wall portions 55.
[0046] As can be seen from Figs. 13 and 16, for ex-
ample, the plurality of side wall portions 55 and the plu-
rality of claw portions 56 are respectively arranged alter-
nately (i.e., in a staggered manner) on both side edges
of the bottom plate portion 52 along the longitudinal di-
rection of the bottom plate portion 52. In addition, as can
be seen from Figs. 11 and 17, a slit or a recessed portion
is not provided between each of the plurality of side wall
portions 55 and each of the plurality of claw portions 56
which are juxtaposed alternately at each side edge of the
bottomplate portion 52, and the side wall portions 55 and
the claw portions 56 are formed continuously. For this
reason, the structure of the connecting member 51 is
simplified, as shown in Figs. 16 and 17, for example. It
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is effective to apply these peculiar structures of the sec-
ond embodiment to the first embodiment and the first to
fifth modifications. It should be noted that the inner edge
portions of the respective side wall portions 55 are cham-
fered, and curved surfaces or inclined surfaces 57 are
formed thereon.

[0047] The connection between the connecting mem-
ber 51 and the flat circuit member can be readily surmised
from the details of the first embodiment described with
reference to Figs. 1A to 6B, so that a description thereof
will be omitted. In addition, since the operation and the
like based on the configuration of the connecting member
51 can also be readily surmised from the description of
the above-described first embodiment and various mod-
ifications, so that a description thereof will be omitted.
[0048] It should be noted that the invention is not lim-
ited to the above-described embodiments and various
modifications, and modifications, improvements, and the
like are possible, as required.

[0049] The bottom plate portion, side wall portion (s),
and claw portion (s) of each of the above-described con-
necting members may be formed integrally by welding,
an electrically conductive adhesive agent, or the like after
being respectively formed separately insofar as they are
made of appropriate metals which are electrically con-
ductive.

[0050] In addition, in each embodiment and modifica-
tion, a description has been given of an example in which
the side wall portion (s) and the claw portion (s) extend
upward substantially in parallel with the thickness direc-
tion of the bottom plate portion. However, the invention
is not limited to this example, and the direction in which
the side wall portion(s) and the claw portion (s) extend
from the bottom plate portion is arbitrary insofar as the
invention can be attained.

[0051] In addition, the materials, shapes, sizes, forms,
numbers, places of disposition, and the like of the bottom
plate portion, side wall portion(s), claw portion(s), and
the like illustrated by way of example in the above-de-
scribed embodiments and modifications are arbitrary and
are not limited insofar as the invention can be attained.
[0052] As described above, in accordance with the in-
vention, even in a case where the interval between ad-
jacent ones of a plurality of conductor portions in the flat
circuit member is small and the width of each conductor
portionis narrow, itis possible to reliably establish electric
connection to the conductor portions and ensure stable
connection.

[0053] In addition, in accordance with the invention,
damage to or cutting of the flat circuit member is prevent-
ed reliably by chamfering the inner edge portion of the
side wall portion of the connecting member.

Claims

1. A connection between a connecting member (21)
and a flat circuit member (110), the connecting mem-
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ber comprising:

a bottom plate portion (22);

at least one side wall portion (25) extending up-
ward from one side edge of the bottom plate
portion (22);

atleast one claw portion (26) extending from the
other side edge of the bottom plate portion (22)
so as to oppose the side wall portion (25); and
the claw portion (26) penetrates a portion of the
flat circuit member (110) and the conductor por-
tion (112) inathickness direction of the flat circuit
member; and

characterised in that:

aconductor portion (112) is provided on an outer
face of the flat circuit member

the claw portion (26) is bent such that a portion
of the flat circuit member (110) is clamped be-
tween an outer surface of the claw portion and
aninneredge portion (27) of the side wall portion
(22) so that the side wall portion is contacted to
the conductor portion, to obtain electric contact
with the conductor portion.

A connection member according to claim 1, wherein
the inner edge portion (27) of the side wall portion
(25) is chamfered.

A method of connecting a connecting member (21)
to aflat circuit member (110) wherein the connecting
member includes a bottom plate portion (22), at least
one side wall portion (25) extending upward from
one side edge of the bottom plate portion, and at
least one claw portion (26) extending from the other
side edge of the bottom plate portion so as to oppose
the side wall portion, the method comprising the
steps of:

causing the claw portion (26) to penetrate a por-
tion of the flat circuitmember (100) in a thickness
direction of the flat circuit member; and charac-
terised in that:

a conductor portion (112) is provided on an
outer face of the flat circuit member and by
bending the claw portion (26) such that a
portion of the flat circuit member (110) is
clamped between an outer surface of the
claw portion and an inner edge portion (27)
of the side wall portion (25), so that the side
wall portion is contacted to the conductor
portion to obtain electric contact with the
conductor portion.
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