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“invention concerns a flexible circuit connector that is el ectfragd-ly
" cornnectable to a flexible 5 circuit. BACKGROUND OF THE | NVENTI ON |
One exanple of a flexible circuit connector of this type is disclosed
in Japanese Utility Mddel Application Kokai No. 6-77186. Figure 4 shows
a sectional view of the 10 flexible ci¥cuit connector disclosed in the
abovenenti oned appl|catlsrgéiéﬁﬁlEgprﬁk%thQNﬁegaﬁctor 200 receives a
flexible circuit F from one o houst g -2 afterward, a
pressi ng nen&qhhéggﬂwqﬂgg_gggui%ggt relative to the housing is caused
to pivot in cated by arrow Q i.e., in the
direction of
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l‘Fhe
pressi ng senteircd{ft.is held in 20 .the position of conpleted plvotlng by

the joint action of t he pre55|ng menber 107 and the contacts 103. As is
shown A i e T8 ' ousi ng 201 which receives

One example of a flexible circuit connector of this
type is disclosed in Japanese Utility Model Application
Kokai No. 6-77186. Figure 4 shows a sectional view of the
flexible circuit connector disclosed in the abovementioned
application. Flexible circuit connector 200 receives a
flexible circuit F from one side of a housing 201;
afterward, a pressing member 107 which can pivot relative
to the housing is caused to pivot in the direction
15 indicated by arrow - Q, i.e., in the

10

direction of
engagement, and thus acts to press the flexible circuit F

against contacts 103. As a vresult, an electrical

connection is established between the flexible circuit F
and the contacts 103. The pressing member 107 is held in
the position of completed pivoting by the joint action of

the pressing member 107 and the contacts 103.
in Figure 4,

20

As is shown
the side of the housing 201 which receives
the flexible circuit F is also open at the top so that a
space S is formed, and is constructed so that the pressing
25 member 107 pivots through this space S.

However, 1in the flexible c¢ircuit connector 200

described above, if an external force is applied to the

circuit F (especially in the direction indicated by arrow
R) when the flexible circuit F and contacts 103 are in a

30 connected state, there is a concern that even a relatively
small external force will cause the pressing member 107 to
rise upward so that the connection is broken.

Furthermore, in the flexible circuit connector 200
described above, it is necessary to 1lift and hold the

35

pressing member 107 with the fingers while inserting

the
flexible circuit PF. A8 a result,

insertion of the



the,flexible circuit Fis also open at the top so that a space S is
formed, and is constructed so that the pressing 25 nenber 107 pivots

t hrough this space S. However, in the flexible circuit connector
200 descri bed above, if an external force is applied to the

circuit F (especially in the direction indicated by arrow R) when the
flexible circuit F and contacts 103 are,in a 30 connected state, there is
a concern that even a relatively shml | external force will cause the
pressi ng nentféexibXet eircuitr Fsdsu@ifitd cadtt hatIn t;mztmrmﬁxam orths frraxk en.
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circuit F, ndie insegitf theulfflexible cn.rcu:.t As a result of the latter
problem, there is a danger than the flexible circuit will

10 not be appropriately positioned.

Accordingly, one object of the present invention is
to provide a flexible circuit connector in which the
connection with the flexible circuit is stabily maintained
even in cases where an external force is applied to the

15 flexible circuit. Furthermore, another object of the
present invention is to provide a connector that allows
smooth and easy insertion of the flexible circuit even
though the connector is relatively small.

SUMMARY OF THE INVENTTION

20 The present invention is characterized by the fact
that in a flexible circuit connector which is electrically
connected to a flexible circuit that is received from one
gide of a housing, a fixed frame-form circuit receiving
port is formed in the side of the housing, and a pressing

25 member that is attached in a position separated from the
circuit receiving port so that said pressing member is
free to pivot, is constructed so that said pressing member
presses the flexible circuit against contacts.

Preferably, the direction in which the flexible
30 circuit is received is a direction that allows the
received flexible circuit to push the pressing member back

in the opposite direction from the direction of
engagement.

It is also preferable that the portion of the housing
35 1located in the vicinity of the circuit receiving port be
reinforced by means of a metal member.



.toinsert the flexible circuit. As a result of the latter probl em

there is a danger than the flexible circuit will 10 not be appropriately
‘posi tioned. Accordingly, one object of the present invention is
to provide a flexible circuit connector in which the connection with
the flexible circuit is stabily nmaintained even in cases where an
external force is applied to the 15 flexdble circuit. Furt hernore,:
anot her object of the present invention is to provide a connector

that all ows B E %@?sdr.-im%#@ﬂﬂs the flexible circuit even
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that is recelCPBFLAFYFiBe @ PEF ‘Yﬁﬂ%’l% CONEAGRY AL e Pr nFB®r cui t
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|ch t he
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vi ci nity16f tthe cetatet prday vtag pisating, and Figure 2(b) shows the
state following the completion of pivoting.

FIGURE 3 is an enlarged sectional view of a portion
of Figure 2, and also shows a flexible circuit.

FIGURE 4 is a sectional view which illustrates the
15 construction of a PRIOR ART flexible circuit connector.

DETATLED DESCRIPTION

Below, a flexible circuit connector constituting a
preferred working configuration of the present invention
will be described in detail with reference to the attached

20 figures. Figures 1(a) through 1(d) show the external
appearance of the flexible circuit connector with the
pressing member in a completely pivoted state. Figure
1(a) is an inverted plan view, Figure 1(b) is a front
view, Figure 1(c) is a back view, and Figure 1(d) is a

25 right-side view. Figure 2 shows sectional views which
illustrate the pivoting action of the pressing member;
Figure 2(a) shows the state prior to pivoting, while

Figure 2(b) shows the state following the completion of
pivoting. '

30 ~As is shown in Figure 1, the flexible circuit
connector 10 has a plastic housing 20, contacts 40a and
40b which are disposed in alternating rows on the front
and back inside the housing 20 (see Figure 2), and a
pressing member 70 which is attached so that this pressing

35 member 70 can be pivoted relative to the housing 20. As
is shown in Figures 1l(a) and 1(d), the pressing member 70



reinforced by neans of a netal nenber.

- 3- BRI EF DESCRI PTI ON OF THE DRAW NGS FIGURE 1 illustrates a
flexible circuit connector constituting a preferred working
configuration of the present invention. Figure 1(a) is a plan view,
Figure 5 1(b) is a front view, Figure4l(c) is a back view, and

Figure 1(d) is a right-side view FI GURE 2 shows sectional views
whi ch il ust hase & heubstaptiefilygg erlimdricfalt hpipptdsgngshefithe710f thie

flexible ' 5t eePnieet gfgahown d | QY! LoYig 26R) =f 40
the state priegFEtFlgbp,it\Q/)otl ng Q%n?_igl':i gzurlg)d?(:%) %ghg%\%rtiq . stateli?\cl)\?fowi ng
the conpl et i §Q@TBEApidfbt Fipgy. housing 20.p sipgort | Ehgn RINOLiFEY shakt okl
view of a porfidoan the @pricsnw«théh Wdlafbiaigsozehom& hbeai e c'pﬁou'tinfg
FIGURE 4 s a,sectigpal_ viegw whi illustrates,t 15 _constructiqn of a
PR OR ART T 1 BEFEEe 217 !t B nahtr pLVSLLRY Conait, S Ol | 4 O
result, the pressing member 70 pivots between the
positions shown in Figures 2(a) and 2(b).
pivoting is indicated by P in the figures.
as is shown in Figure 1(a),

The center of
Furthermore,

the supporting parts 2la and
21b are formed in positions which are shifted in the

direction of the axial line with respect to the pivoting

shaft 71; this is done in order to facilitate molding of
the housing 20.

10

As is shown in Figure 1(b), the front portion of the

15 housing 20 is formed as a fixed frame; in this way, a

circuit receiving port 22 is formed. 1In order to
facilitate receipt of the flexible circuit, the end
portions 23 of the circuit receiving port 22 are formed so
that the width of these end portions 23 is substantially

the same as the thickness of the flexible circuit,
the remainder

width that is
_circuit. The

20 while

of the circuit port 22 is formed with a
greater than the thickness of the flexible
end portions 23 act to align the flexible
circuit with respect to the direction of height.
Furthermore, a metal reinforcing member 50 is disposed at
the top of the front portion of the housing 20 which is
formed in the shape of a fixed f£rame. As is shown in
Figures 1(b) and 1(d), fastening parts 51 which are
positioned at the ends of the reinforcing member 50 are

fastened by being press-fitted in the side walls of the
housing 20.

25

30

The action of the reinforcing member 50 will
be described later.

The flexible circuit is received inside the circuit
receiving port 22 from the direction indicated by arrow A

35 in PFigure 2(a). The flexible circuit (Figure 3) is

inserted through a receiving space 24 until the tip end of

the flexible circuit contacts a stopping surface 25.

Preferably, the flexible circuit is inserted after the



Below, a flexible circuit connector constituting a preferred worKking
~configuration of the present invention Wl be described in detail with
ref'erence to the attached 20 fi gures. Figures 1(a) through 1(d) show
t he external appearance of the flexible circuit connector with the
pressing nmenber in a conpletely pivoted Sate. Fi gure 1(a) 1is an
Inverted plan view, Figure 1(b) 1is a front view, Figure 1(c) Is a
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by arrow B in Figure 2(a)) so that the pressing member 70
is pushed back into an upright position. Accordingly, the
flexible circuit can be received relatively easily.

Furthermore, when the pressing member is in this upright
position,

10

the surface 72 of the pressing member contacts
the reinforcing member 50 which forms the top surface of
the housing; as a result, pivoting of the pressing member

70 in the opposite direction from the direction of
engagement is prevented.

15

After the flexible circuit has been received, the
pressing member 70 is pivoted in the direction of
engagement (the direction indicated by arrow C in Figure
2(a)) wuntil the state of completed pivoting shown in
Figure 2(b) is reached. In this state of completed
pivoting, the pressing member 70 presses the flexible

circuit received inside the receiving space 24 against the
25 contacts 40a and 40b from above;

20

as a result, the contacts
40a and 40b and the flexible circuit are electrically
connected. As is shown in Figure 2(b), the pressing
member 70 engages with a main engaging part 26 located in
the vicinity of the rear end of the housing 20 by means of
30 a first engaging part 73; furthermore, as is shown in
Figure 1(c), the pressing member 70 engages with auxiliary
engaging parts 27 by means of second engaging parts 74
positioned on the edges of the pressing member 70. As a
result, a connected state in which the pressing member 70

35 presses against the flexible circuit is maintained.

As is shown in Figures 2(a) and 2(b), the pressing
member 70 has a tongue-form part 75 which protrudes
forward, so that a flat pressing surface 76 with a



extends to the sides. Supporting parts 2la and 21b are formed in the
housi ng 20, support the pivoting shaft 71 fromthe top of the housing
20, 'and hold the pivoting 5 shaft 71 so that the pivoting shaft can pivot.

As a result, the pressing nenber 70 pivots between the positions
shown in Figures 2 (a) and 2(b). The cepter of pivoting is indicated
by Pin the figures. Furt her nor e, as is showmn in Figure 1(a), the
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ater. Figure 3 1is a partial enlarged sectional view
15 illustrating a case in which an external force is applied
to the flexible circuit in a state in which the connector
is connected with the flexible circuit. When an external
force oriented in the direction indicated by arrow D is
applied to the flexible circuit F after the flexible
circuit F has been received via the circuit receiving port
22 and electrically connected, the flexible circuit F
contacts the front end 29 of the upper wall 28 as shown in
Figure 3. The front end 29 alleviates the external force
so that there is no direct effect on the contact parts 4la
25 and 41b (Figure 2(b)). Furthermore, since the pressing
member 70 is supported on the fixed upper wall 28 as was
described above, the pressing member 70 presses the
flexible circuit firmly against the contacts 40a and 40b
(Figure 2b) in the connected state. Accordingly,
electrical contact between the contacts 40a and 40b and
the flexible circuit F is stabily maintained even when an
external force such as that described above is applied.
As is shown in the figures, the metal reinforcing member
50 is mounted on the upper side of the upper wall 28, and
35 acts to alleviate external forces and to provide
mechanical reinforcement of the wupper wall 28 that
supports the pressing member 70.

20

30

Furthermore, as is shown in Figure 2(a) and 2(b), the



.The flexible circuit is received inside the circuit
fromthe direction indicated by arrow A 35

flexible circuit (Figure 3) is i nserted through a receiving space
24 until the tip end of the flexible circuit contacts a stopping
surface 25. Preferably, the flexibl?7e circuit is inserted after the
-5- pressing nmenber 70 has been lifted into an upright position

bef or ehand agci10WBehBeF qsfretﬁéa)plm\m rghf£ften7y, i @aseéeiw@fe otfhe
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in Figure 2(a). The
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position. Acpgeré&bfained! he flexible circuit can be received rel atively
easily. Furt hernore, when the pressing nenber is in this upright

posi tion,

t he sur nateeiibmé thecpiesebngesesbeconsviegting a pheferred
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SSing Renbe € oppos
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10 not 1limit the present invention;

various modifications
and alterations may be made by a person skilled in the

art. For example, the means used to hold the pressing
member 70 in the position of completed pivoting may be the
joint action of the pressing member 107 and contacts 103

as disclosed in Japanese Utility Model Application Kokai
No. 6-77186 mentioned above.

15

The flexible circuit éonnector of the

present
invention has a fixed frame-form circuit

receiving port,
and is constructed so that a pressing member which is

located in a position separated from the circuit receiving
port, presses the flexible circuit against the contacts of
the connector. Accordingly, even in cases where an
external force is applied to the flexible circuit, the
electrical connection can be stabily maintained in a

position removed from the circuit receiving port.
particular, the

20

25 In

conventional problem of the pressing
member rising upward when subjected to an external force

is solved by the present invention.
Furthermore, in the flexible circuit connector of the

30 present invention, the direction of receipt of the '

flexible circuit is a direction which allows the flexible

circuit to push the pressing member back in the opposite

direction from the direction of engagement; accordingly,

there is no need to hold the pressing member so that the

pressing member does not pivot while the flexible circuit

is being received. As a result, receipt of the flexible

circuit can be accomplished smoothly and easily.



~After the flexible circuit has been received, the pressing nmenber 70 is
pivoted in the direction of 20 engagenent (the direction indicated by
“arrow Cin Figure 2(a)) until the state of conpleted pivoting shown in
Figure 2(b) is reached. In this state of conpleted pi voti ng,
the pressing nenber 70 presses the flexible circuit received inside the
recei ving space 24 against the 25 contacts 40a and 40b from above; as a
result, the contacts 40a and 40b aif the flexible circuit are

electrically Q d_.As is shown in Figure 2(b), the pressing
menber 70 eﬁgﬁﬁ%éﬁiéﬂgﬁiéﬁhgﬁiengaging part 26 |located in the vicinity

of the rear end o{ t he h293|§9e£qEB¥ nel%%qgk 30coﬁn£c£8 egggg%pg7ggrt 73,

furthernore, as IS’ shown rgure t he préssing
engages Wit hcmmr.%m,zed byenghgi nfagtar tthat7 Bp nsantlexille ominsng&gi ng

parts 74 cox&?ééﬁéx?”%ﬂl@.ﬂ the Sg@@ﬁri’éaiff P:b?xﬁ%'c@@d”ﬁd@eé Aexifid

result, a connected state In e pres presses
agai nst the F%éﬁ?b?ethﬁﬁ(iﬁtr399¥ﬁ94ﬂ§£°ﬁb@ne alde °f A h@“ﬁénShomn in

Figures 2(a) and 2( t he pressj menber 70 has a tongue-form part
750uhi ohpr bt fuded. Pixed RmRT Pl (eURY | SFORPENSd noLtr Ao TR th
- 6- rel at ivebgidaone sida off daidtbuming)e amder si de of the pr essi ng

menber 70. In the state of conpl eted pivoting,
a pressing member which is attached in a position

separated from the circuit receiving port so that said

10 pressing member is free to pivot is constructed so that
said pressing member presses the received flexible circuit
against contacts.

2. The flexible circuit connector claimed in Claim
1, which is characterized by the fact that the direction
15 in which the a flexible circuit is received is a direction
which allows the received flexible circuit to push the
pressing member back in the opposite direction from the
direction of engagement.

* c L M S *



.as.is shown in Figure 2(b), the pressing surface 76 of the pressi ng
nmenber 70 straddles the contact parts 4la and 41b 5 of the contacts 40a
‘and 40b. Furthernore, as is shown in Figure 2(b), the tongue-form part
75 is constructed so that it can contact the undersurface of the upper
wal | 28. Accordingly, the pressing surface 76 can be stabily

positioned so that the pressing surface 76 is 10 substantially
parallel to the contact parts 4la and 41lbg_ t hus causing a substantially
uni form cont act pressing force to be applied to the contact parts 4la
and 41b | ocated in different positions. Figure 3 is a partia
enl arged sectional view 15 FILHEXIBLE CARCHITAEONNECEARch an external force
is applied to the flexible circuit in a state in which the connector

is connected with the flexible circuit. Wen an external force oriented
in the direction indicated by arrow D is applied to the flexible

circuit F aftgﬁsfﬁgcflggi$ﬁéaﬁgchaé'""t F has been received via the
circuit receiving por and electrically connected, the flexible
circuit F cont @hbs djeckr 3 il glesént henveReionall 28 froviein 4 n
Fi gure 3. Theg;ronﬁlend. 9 glleviates the, exter, sQ that, there

| force Q
is no direct &FPELPLEN FPFSUEnt GHRNRNS ARa cq'hnﬁhﬁlt?on(ﬁc&&%‘ AN
Furthernore, thenddexiblpr esistoudt is seabily 7faiataippdr eeenonin headésed

upper val | 28,45 4aS o,  oxBgRGRYE Degophove ot heopi o5l nggmepher 0. prgages

t he fT exi'bl'e "ci rcui y agarnst acts 40a and
(Figure 2b) cagcugbe connected state. Accordingly, 30
el ectrical contact between the contacts 40a and 40b and the flexible

circuit F is stabi Thenfilexdbiedcdvenifheangactor 1@yhasnal hpwsing s2@ hins
that describedhikdve dontaeRki €doa andAS4abb ShHewn hBcbRRoBhtbdes, ahdie getal

el nf orcing Mehelsng menber 7PURISH 90 LREaURRE' o3' Ral! chiS UPRSL:YE
10 member 70 can pivot. The flexible circuit is received via
a fixed frame-form circuit receiving port 22, and is
pressed against the contacts 40a and 40b by the pressing
member 70 in a position separated from the circuit
receiving port 22.
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Figure 2

This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLAGED




.35. acts to alleviate external forces and to provide mechani cal

reinforcenent of the upper wall 28 that supports the pressing nenber
70. Furthernore, as is shown in Figure 2(a) and 2(b), the
-7- axial center of the pivoting shaft 71, i.e., center of pi voti ng
P, and the contact parts 4la are in substantially the sane position with
respect to the direction of length of. the received flexible circuit. As
aresult, aflexible 5 circuit connedfar which has a relatively sinple
shape can be obt ai ned. A flexible circuit connector
constituting a preferred wor ki ng configuration of the present invention
was descri bed above. However, thIS mnrklng conflguratlon does 10 not
limt the presagt [ ntion; ar| hdlf 4Bbd 19r ati ons
may be nade by r&on, skillll ed r_@%anp he nmeans used
to hold the pressin ] be , ooEItI of cgnnleted I voting
may be the jin acnlﬁm" ﬁ SS|ng nmenber’ 107 dfd §ontadls 103 15
as disclosed in Japfjhese I Appllcatldﬁ Kokai . 6-77186
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.The flexible circuit connector of the present I nvention has a fixed

frame-formcircuit receiving port, and is constructed so that a
pressi ng nenber which is 20 |ocated in a position separated fromthe
circuit receiving port, presses the flexible circuit against the
contacts of t he connector. Accordingly, even in cases where an
external force is applied to the flexible circuit, the electrica
connection can be stabily maintained in a 25 position renoved fromthe
circuit receiving port. In parti2ddl ar, the conventional problem of

t he pressing menber rising upward when subjected to an external force
I's solved by the present invention. Furthernore, in the flexible

circuit connector of t@f 3 present invention, the direction of
recei pt- of the f IRl e RBircuit is a dire QEon whi ch all ows the
flexible circuit to sh\ t he préssing me r-back in the opposite

. direction fromthe diregtion ly, there is no
need to hold the presfsing qe thal” 35 preéssing nenber does not
pi vot while the flexiple Eif:u t S receiyed. As a result,

‘rcuit can onpl i §hed snoothly and

A va

easily.

recei pt of the flexibfe “Mu
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VWHAT IS CLAIMED I S: 1. A flexible circuit connect or
Wwhich is characterized by the fact that in a flexible circuit
‘connector which is electrically connected to a flexible 5 circuit that is
received fromone side of a housing, a fixed frame-formcircuit
receiving-port is forned in said one side of said housing, and

a pressing nenber which is attached in a position separated fromthe
circuit receiving port so that said 1Q _pressing nenber is free to pivot is
constructed so that sai d pressing3ﬁ§nber presses the received flexible
circuit agai nst contacts. 2. The flexible circuit connector
claimed in Caim 1, which is characterized by the fact that the
direction 15 in which the a flexible circuit is received is a direction
which allows the received flexible circuit to push the pressi ng nmenber
back in the opposite direﬁtion f romthe direction of engagenent.
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