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FLAT CABLE CCNNECTOR The present invention is directed to an eIé%?@ﬂE%FQ\:j_
cdonnector and more specifically concerns a flat cable connector in which a
flexi ble sheet flat cable, such as 5 an FPC (flexible printed circuit), is
used as electrical wiring. Generally, £l at .cables such as-{FRS {a$ have
a flexible sheet base nenber which is formed in the sha _'-" ' )
plurality of connecting nmenbers, REATCABIE KONNECTOR Iﬂ;

i nterval s al ong the edge of one end portion of the b@é@
circuit section which extends fromthe connecting neqﬁers €thhe other end
portion of the baseThenipaesent finventdone igodicectedy am4ai§qsnmqaa cabl e

as 15 electri el L :
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other end to the connectlng menbers of a printed circuit bdéfd are
accomodat ed afdt &3t i nsi de a housing. A receiving section whi ch recei ves
one end of the flat Geatdmally f dileed daldiede suth leeuFBQY,s aretaone hawe gortion

of each of theﬁl%rﬁ‘ﬂlaé SHLEOWEE hetrber WHIEF {d'Edhd YD TREEHAPL e

end portion of
" of a band, a plurality of connecting members, which are

10 installed at préscribed intervals along the edge of one
end portion of thé'base member and a circuit section
which extends from the connecting members to the other
end portion of the base member.

In flat cable connectors which use a flat cable as

15 electrical wiring, as is disclosed in Japanese Patent
Application NO. 61-131382 and Japanese Utility Model

FApplication No. 64-13682, a plurality of electrical
terminals, which are connected at one end to the
connecting members of the flat cable and which are

20 connected at the'other end to the connecting members of
a printed circuit board, are accommodated and held
inside a housing. A receiving section which receives
one end of the flat cable is formed inside the housing,
and one end portion of each of the terminals is exposed

25 ingide the receiving section. One end portion of the

flat cable is inserted into the recéiving section of the

housing, and the respective connecting members of the

flat cable make electrical connection with contact

sections of the terminals. Generally, flat cable

30 connectors are equipped with a slider member which is

inserted into a receiving section of the housing
together with one end portion of the flat cable and
which presses the connecting members of the flat cable
against the contact sections of the terminals in order

. 35 to insure a good electrical connection between the

connecting members of the flat'cable and the terminals.
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flat cable is inserted into the receiving section of the housing, and the
respective connecting nmenbers of the flat cable nmake el ectrical connection
with contact sections of the termnals. Generally, flat cable 30
connectors are equipped with a slider nefber which is inserted into a

recei ving section of _the housing_togetiher:-with_on o] e flat
cabl e and whi ch pres&&srﬁﬁgng X%@EFrn OWEXﬁEfsag?gé d?@ %ﬁ é§§ééhQHn

t he cont act secﬁbuaadoforhmlneanumazatuanLUeeleétrom:ﬂ|¢§N#Qﬁ$»gﬁhﬂre

el ectri cal CO””%%Js' %&s’%eio\é%ﬁ” ttasmsaan@ﬁt Efge fésc&fmé@@of'é afogabl e and

t he term nal s. In recent years, however, ?9 an, i ncreasi ng
denand for n1n|5@@M929:PGHSPHQePé@FPoHFShd§9F€é§Y %ﬂ%?%lﬁ%gl%?§%€been a

dem&mfllI in flst eﬁh{e&o@@me&irﬁhaﬁso&nr eﬂucndubﬁ)ngmgheréhy beghl tibms i dry
i ose. spaci ng b&ESh 4R LeonFECHER] ReRpePansrCiRy HembOfhBE LES IR0 11
contact sectionsaifle Iaeld &he cansaict aek:t-rmnsdofpabe termingte i® 2 espond
to thi's demand, 11tmlt%di%§arc%bl € 0 orfielakh 24 Bﬁastsoeﬁfﬁtaéﬂaﬁ&”bﬂis at
10 cl ose spacing on fl cabl es. However, t wi dt hs, of
ig desirable to 1nstall numerous connectlng members at
10 close spacing on flat cables. However, the widths of
the respective connecting members cannot be reduced
below a prescribed value which is required in order to
prevent faulty or erroneous connections with the
terminals. Furthermore, the spacing between respéctive
15 connecting members must also be maintained in order to
prevent faulty connections. Accordingly, in the case of
structures in which numerous connecting members are
provided in a single row at one end on one side of the
base member of the flat cable and in which numerous
20 terminals inside the housing are similarly located in a
single row in positions corresponding to the respective'
connecting members of the flat cable, there are limits
to the extent to which the size of the housing can be
reduced, and it is difficult to maintain the alignment
25 Dbetween the connecting members of the flat cable and the
contacct sections of the terminals at a high density
inside the housing.
On the other hand, a structure might be conceived -
in which numerous connecting members are located on both
30 sides of the base member of the flat cable and numerous
terminals inside the housing are located in two rows in
positions corresponding to the respective connecting
members on both sides of the flat cable, thus making it
possible to reduce the size of the housing and also
35 making it possible to provide connections between the
connecting members of the flat cable and the contact
sections of the terminals at a high density inside the



the respective cqnnecting nenbers cannot be reduced bel ow a prescri bed

val ue which is required in order to prevent faulty or erroneous connections
with the termnals. Furthernore, the spacing between respective 15
connecting nenbers nust al so be mai ntai ned in.order to prevent faulty
connections. Accordingly, in the case of structures in which nunerous

fﬁnngcti ng xnbnbf&saﬁg. Prn@s'wdegzlsi nmdcsém ewliewe ai stmuctureorisomses da of
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are limts to thengxt gt 1herwhkeq.the size of the housing can be reduced,
and it is difficult to naintain the aIignnent_ZS bet ween, t he cannecti ng
members of Bhe flat EHFEBEXRATENedcBRTAEERTS ot? | HHO FORFRY eiﬁrﬁﬂs at a

hi gh _denz ity mﬁrﬁem keriiunalsginSidehehet heusimmdare prowided eimigght be
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However, in cases where the number of flat cables
mounted in the housing is_iﬂéreased, the mounting of the
respective. flat cables in a single housing is difficult,
so that operability deteriorates. ' '

15 " The present invention ‘was devised in light of the
above fact. The object of the present invention is to
provide a low-cost flat cable connector which makes it
possible to provide connection between connecting
members of a flat cable and electrical terminals at a

20 high density in a limited housing space while reducing
the size of the housing and which also offers good
operability in the mounting of the flat cable in the
housing. |

st

In order to achieve the abovementioned object, the

25 flat cable connector of the present invention-includes a
flat cable having a plurality of connecting menbers
located side by side on a flexible sheet base member, a
housing having a receiving section that receives a
portion of the flat cable on which the plurality of

30 connecting members are located; a pluraiity of
electrical terminals having contact sections exposed
inside the receiving section; and a slider member is
inserteé into the receiving section aldng with the flat
cable and which presses the connecting members against

35 the contact éectiqns of the terminals so that the |
connecting members and terminals are electrically"
connected; wherein the flat cable is inserted into the



connecting menmbers of the flat cable and the contact sections of the
terminals at a high density inside the 3 housi ng. However, in cases
where a structure is used in which connecting nenbers are |ocated on both
sides of the base menber of the flat calie, the cost of the flat cable is
I ncreased. 5 Furthernore, a structure is also conceivable gn whi ch
termnals insid S iq%gﬁ i Qf T, a
plurality of'fIg?égg%?g%,é§§%ﬁ6§f£%ﬁ¥c agﬂgﬁﬁ?ﬁ%gﬁﬁF§ﬁbfﬂ%%ﬁﬁ%%t|ng
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wher e t he nunbe f al-C es,.munt.ed | e using is increase

nounti ng of the&rlgsf)é%t‘lsge ?a‘?]“éﬁ#’egyi f%wc‘:e"%%nﬁﬁrlss ane the t, so
that operabPlitplusabityrof ceernnals are Tcahesbeint reppettive was devi sed
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provide a lowcost flat cable connector whi } possI >t rovi de
connection bet V\E%‘ﬁbﬁﬁﬁn‘égt?hﬁ habesabln ingqnhed dnte fhe aeseiviagl

termnals at a section in the bent state.

In the flat cable connector of the present
10 invention, a flat cable is used in a bent form in which
the cable is bent at an intermediate point in a
direction which is substantially perpendicular to the
- direction of the row of conhecting members. _
Accordingly, a number of connecting members similar to
15 that in cases whére connecting members are located on
both sides of a single sheet base member can be located
side by side on the base member of a prescribed width,
i.e., width in a bent form. Furthermore, since
connecting members need only be formed on one side of
20 the base member, there is no cost increase as there is
in cases where connecting members are located on both
sides of the base member. - In addition, since a large
number of connecting members can be formed on a single
base member, the number of flat cables mounted in the
25 housing can be reduced compared to the number required
in cases where the same number of connecting members are
formed on a plurality of base mepbers. Accordingly, the
mounting of the flat cable in a bent form in the housing
is far superior. ‘
30 Furthermore, since the plurality'of terminals in
- the housing are located in positions corresponding to
‘the respective connecting members of the flat cable
inserted into the receiving section of the housing in a
bent form, the housing can be reduced in size compared
35 to cases where terminals are located in a single row;
furthermore, a large number of terminals can be
positioned at a high density in a limited space.



20 hi gh density in a |limted housing space while reducing the size of the
Housi ng and which al so offers good operability in the nounting of the flat
cable in the housing. In order to achieve the abovenenti oned object, the 25
flat cable connector of the present invemion-.includes a flat cable having
a plurality of connecting nenbers | ocated side by side on a flexible sheet
base nenber, a housing having a receiving section that receives a.portion

of Lnef1at oabl e on b ool Wil bikelhe 30nveROUBRCHARGs TRADEr S are

located; a plurality dal n1na avi ng contac{ sections
exposed insi de tRRSHi&KIS \Fl%g-”%ééﬁeoﬁ fang ﬁaEF-PdGPnﬂﬁﬁEQF 1% YRR {Hhe i nt o
the receiving sefidedpfltie) Hdudingheahnl de gatheedndinhwhichresses the

connecti ng nenbers a nst 35 t he a e S

that the connect %Eatr?ﬂfgéné‘f?&ﬁse rﬁcg:g’ﬁ %?g %‘leﬁ rlagél f-‘ngc%ﬁﬁglcrtqéi
wherein the 5| atqamlh@ Joravebated hvigh ﬂh@mt}mlnsééﬁvanngéEﬂion in a
bent state in i?’%?ﬁ&b'”ﬁﬁé?eﬂ t%%nhoﬁhtiﬁglaketﬂﬁdfﬁae ggblé in a
di rection mhlch |s subst anti al |

erpendi cul ar to"the diregtion of
he housing is ea y, and the connector can be

inexpensively manufactured. _
Embodiments of the invention will now be described
10 by way of example with reference to the accompanying
drawings in which:

Fig. 1 is an exploded perspective view showing a
flat cable connector constructed according to a first
embodiment of the present invention and a flat cable to

15 Dbe connected thereto.

Fig. 2 is a cross-sectional view taken along line
2-2 of Fig. 1.

Fig. 3 is a plan view of the flat cable.

Fig. 4 is a side view of the flat cable.

20 | Fig. 5 is a view similar to Fig. 2 showing the flat
cable in position in the connector prior to the flat
cable being connected thereto. B

.Fig. 6 is a view similar to Fig. 5 showing the flat
cable connected to the connector.

25 Fig. 7 is an exploded perspective view showing a
flat cable connector constructed according to a second
embodiment of the present invention.

Fig. 8 is a cross-sectional view taken along line
8-8 of Fig. 7.

30 _ Fig. 9 is a view similar to Fig 8 showing the flat
' cable in position prior to being connected to the
connector. '

F1g 10 is a view similar to Fig. 9 show1ng the
flat ‘cable connected to the connector. .
35 As shown in Figure 1, connector 10 of the present
. embodiment comprises a housing 20, a plurality of
terminals 30 which are accommodated and secured inside



the row of the plurality of connecting nenbers; and the 5 plurality of
termnals are |l ocated in respective positions corresponding to the '
plurality of connecting nmenbers of the flat cable inserted into the
receiving section in the bent state. In fhe flat cable connector of the
present 10 I nvention, a flat cable is used in a bent formin which the
cable is bent at an internediate point in a direction which is

omern ! Accor HERECBduERE 260 ahslﬂkm{;g(ogf Hetitnd (W £f AP Hrend
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connecting nmenbers can b sih base nenber nunbgg
flat cabl es nouringtdldedhdaping gagh ﬁ&heanOBetPEdaeée %Bﬁ’rpﬁ+%‘att%1
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10 w1dth of the housing 20. Each of the terminals 30 has a
fastenlng member 31 which is fastened in place by being
pressed onto the housing 20, a termination member 32
which extends from the bottom end of the fastening
member 31 toward the outside of the housing 20 and which
15 is to be connected to a PC board, etc., and a resilient
contact member 33 which extends from the bottom end of
the fastening member 31 and is bent upwardly into the
receiving section 21 of housing 20.
. Resilient contact members 33 have contact sections
20 34 at the free-ends thereof which extend into cable-
| receiving section 21.
The sliding member 40 has a tongue section 41 which
ig inserted into the receiving section 21 of the housing
20, and slots 42 for the flat cable 50 which extend
25 -substantlally parallel to each other along the direction
of length of the slider member- 40 on the left and right
gsides of the tongue section 41.. Furthermore, the slider
member 40 is supported on the housing 20 so that the.
slider member 40 -can move upward and downward between a
30 final or inner position (indicated by the golid lines in
Figure 2) in which the tongue section 41 is inserted
iﬁto the receiving section 21 of the housing 20, and a
preparatory or outer pbsition (indicated by broken lines
in Figure 2) in which the tongue section 41 is withdrawn

35 to the vicinity of the entrance of the receiving section
21.



is far superior. 30 - Furthernore, since the plurality of termnals in
t'he hou5|ng are located in positions corresponding to the respective
connecti'ng nmenbers of the flat cable inserted into the receiving section of
the housing in a bent form the housing ?an be reduced in size conpared 35
to cases where termnals are located in a single row, furthernore, a‘large
nunber of term nals can be positioned at a high density in a I|n1ted space.
5 Accordingly, the present invention nakes it possible to rea flat
cabl e connector in whg@hoye dn, Fighrend, hshs; ﬁ@béﬁnsgeh?%d%c ‘?Nm ch

t he connecting rmféw:baw‘e nfebdrab1Gabl plardlibg d€r conaesting menbéms

| ocated at a hi nS|t | nsi de . a I|ﬁ1te Oy
nount i ng of theg'% ]tcgb%l% ﬁ'qﬁ?é-’eﬁloﬁ‘gl ﬁ’ Fggggéa 1ﬁ8§§§%]é¥‘2%%§12 tor can be
i nexpensi vel y rnﬁnqnnneﬂgajoﬂzmm@dmm@mmsemﬂ.pngtnnneﬁ@eﬁh end| pashior in

described 1G %gwe Gj) (AL Pl mcib@rC88¢ hAat aepaﬁgampeyybﬂg
dramﬁngs I n whi ch; q: I.s an expl oded pers ectiv vi ew show ng a
circuit paths 53 which extend from the respective

connecting members 52. Connecting members 52 can also
be defined as conductive pads. The connecting members
- 52 are formed so that they are wider than the circuit.
10 paths 53, and the sheet base member 51 is wider at the
" front end 1n order to maintain the spa01ng of the
respective connecting members 52. The portion (on the
right side in Figure 3) on which only circuit paths 53
are located has -a narrow width so that a plurality of
15 circuit paths 53 can be closely spaced at a high
density. By forming the base member 51 in such a
configuration, it is possible to provide numerous
connecting members 52 while keeping the overall width of
the flat cable 50 narrow, so that the flat cable 50 does
20 not. create an obstruction following connection.

A slot 54, which extends in a direction that is
substantially perpendicular to the direction in which
the connecting members 52 are lined up, is located in
the central portion with respect to the width of the

25 front end portion of the base member 51. As shown in
Figure 1, the flat cable 50 is constructed to be used in
an attitude in which the cable 50 is bent so that the
surface on which the connecting members 52 are located
is on the outside. Furthermore, as shown in Figure 4, a

30 reinforciﬁg member 55, which is used to reinforce the
front end portion of the flat cable 50 by thickening
this front end portion, is bonded to the undersurface of
the front end portion of the sheet base member 51.

Next, the procedure to connect the flat cable 50 to

35 connector 10 will be described with reference to Figures
5 and 6. '



flat cable connector constructed according to a first embodi ment of the
present invention and a flat cable to 15 be connected thereto. Fig. 2 is
a cross-sectional view taken along line 2-2 of Fig. 1. Fig. 3 is a plan
view of the flat cable. Fig. 4 is a sideBview of the flat cable. 20

Fig. 5is aviewsimlar to Fig. 2 showing the flat cable in positionin
the connector prior to the flat cable being connected thereto. Fig. 6 is a-

view sinilar to Fi ngSEhomsnghwﬁ {h ki G@R &1 SNt t&ﬁm@ spoRRect or .
25 Fig. 7 is an exglfl bogerspectlve vi'ew _show n a flat cable

connect or consPPBEt adongc 0ok sNSKer A MBh 1 F IS Bes SR
i nvention. Fi gse&tnenaoﬁrahe baséi membey i W (whixh ais)r‘.@riu res &mmftua g. 7.

30 Fi 0. p2ebS mBmbbEWs g%igé?ég?F%9°? f@ f%§§|s a V|ew

posi ti on prlor 8 bel g cofne connec
sinilar to5Figthe §W@wﬁﬁ§t$h62fPﬁttbab$b1@%ﬁﬁ@§ﬂ@%rt%9tfﬂhkﬂhﬂ#ﬂﬁ%ﬂ 35

As shown in Fi g%%ep%e%)ﬁﬂaﬁaﬁirobrlgu@értﬁ@sﬂtﬁé&ﬁt D och drestheaONPr i ses a

Ih(;gISIdgg 20, a p l<J:;.:E:|l.oln %f thtee{)glsgarlngmggr 1 Qsa{gsgrtggnp& ethe o) hseercured
slot 42, so that the flat cable 50 is positioned along
regspective sides of tongue section a1.

10 _ Then, as shown in Figure 6, the slider member 40 is
moved to its final position, so that.the tongue section
41 of the slider 40 and the front end portion of the
flat cable 50 lying along respective sides of the tongue
section 41 are inserted into the receiving section 21 of

15 the housing 20 together. The connecting members 52_
lined up along the front end portion of the flat cable
50 that is inserted into the receiving section 21 .
together with the tongue section 41 of the slider member
40 are pressed by the tongue section 41 of the slider

20 member 40 so that the respective connecting members 52
are electrically connected with the contact sections 34
of resilient contact members 33 of the terminals 30
located in positions corresponding to the connecting-
members 52.

25 After the slider member 40 has been moved into its
final position, the portioh of the flat cable 50
extending outwardly from the top of the slider member 40
is bent to the right (as shown in Fig. 6) so that the
cable 50 does not create an obstruction. Moreover, the

30 flat cable 50 is positioned under'projections 43 (see .
Figure 1) which are located on the slider member 40.

In thé connector 10 of the present embodimeht, the
flat cable 50 can be mounted in the housing 20 from
above the housing 20; accordingly, the flat cable

35 connecting operation can easily be performed.

Next, a second embodiment of the present invention
will be described. '



6 the housing 20; a plurality of termnals 30 which are accommbdated and
secured inside the housing 20, a slider nenber 40 which is latchably
attached to the housing 20, and a flat cable 50 which is plugged into the
housing 20 5 and el ectricall'y connecte® to the termnals 30. As shown in
Figure 2, . the termnals 30 are installed facing each other on the left and
ri ght sides of a cable-receiving section 21 which is forned in the centra

portion of the housi ' resp "the ' f i g 20.
Each of the terninaIggﬁégkggkgniggtg%%ﬁggnzﬁbg%QBEoﬁkeéﬁo?sl?gg?gne €n
pl ace by bei ng [Reigent SR igessAnhonging 28Ry bR BYPREBEr 32 which
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and o rosi1iont PO A ASHPL8S AN SoRLaRE PEBRPEN IO BoRReHE of ihe
f ast eni ng mewberladichahl ¥y attawhedowar ¢he housinge2pPBceanfing fdati oxbld of
housi ng 20. Residd@Rini@iaf pdBMenea3Inh ke f80b2AY §6ALAARS 20 34 at
the free-ends thg C¥ ety Commactel with the revminald 365 °O" 2
As is shown in Figure 8, the plurality of terminals
30A are installed in the right-side portion of the
10 housing 20A at prescribed intervals along the direction
of length of the housing 20A (i.e., the direction
perpendicular to the surface of the page). Each of the
terminals 30A has a fastening member 31 which is
‘fastened in place by being pressed into a slot in the
15 housing 20A from the right-side of the housing 20A, a
termination member 32 which extends toward the outside
on the right of the housing 20A from the fastening
member 31, and which is connected to a PC board, etc.,
and a resilient contact member 33 which extends into and
20 along the lower side of the receiving section 21 inside
the housing 20A from the fastening member 31.
The plurality of terminals 30B of the other type
are installed in the left-side of the housing 20A at
pfescribed intervals along the direction of length of
25 the housing 20A. Each of these terminals 30B has a
fastening member 31 which if fastened in place by being
pressed into a slot in the housing 20A from the left-
side of the housing 20A, a termination member 32 which
extends toward the outside on the left of the housing
30 20A from the fastening member 31 and which is connected
to a PC board, etc., and a resilient contact member 33
which extends into and along the upper side of receiving
section 21,
The slider member 40A has a tongue section 41 which
35 is inserted into the cable-receiving section 21 of the
housing 20A and slots 42 for the flat cable 50A which
extend substantially parallel to each other along the



The sliding nenber 40 has a tongue section 41 which is inserted into the
rrecei ving section 21 of the housing 20, and slots 42 for the flat cable 50
whi ch extend 25 substantially parallel ,to each other along the direction
of length of the slider nmenber 40 on.theleft and right sides of the tongue
section 41. Furthernore, the slider nenber 40 is supported on the housing
20 so that the slider nenber 40 can nove upward and downward between a 30
final or inner position (indicated by the solid lines in Figure 2) in which
the tongue sect | GFSFEH@ [QfsdAngEh ﬁFotPﬁeSFéégiWFWBe§e€PiBﬂ bhe JPReR
“housi ng 20, and amdriepsmisdidesoiofotther tpagukl sactiddi ¢at edFaythenkere | i nes
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Figure 3, the cdlat Stheh@ligdem oembexr 40dccapameveetipethgllefitpandal ity of
e “bugd bR o diga o3, shudiepbibate gaehEed) 599 {2
t[lgnbageg(rare(r)rber éie, %qr}ld"qu’fﬁsaﬁnc Figure 10 t"-B‘p&’PFirE'h5§hﬁhF8H9‘égt end from
the respective section 41 is inserted into the receiving section 21 of
the housing 20A, and a preparatory or outer position
(indicated by the broken lines in Figure 8 and the solid
10 1lines in Figure 9) in which the tongue section 41 is
withdrawn to the vicinity of the entrance of the -
receivinQ section 21.
The construction of the flat cable 50A is similar
to that of the flat cable 50 shown in Figures 3 and 4;
15 accordingly, the respective elements of the flat cable
50A are labeled with the same symbols, and a detailed
description is omitted here. '
Next, the procedure to connect the flat cable 50A
in the housing 20A will be described with reference to
20 ~Figures 9 and 10 which illustrate the procedure to
connect the flat cable 50A in the housing 20A. Figure 9
shows the flat cable 50A positioned on the slider member
40A which is in its preparatory position, while Figure
10 shows the completed connection of the flat cable S50A
25 in the housing 20A. -
First, as in the case of the flat cable 50, the
flat cable 50A is bent along the slot 54. Next, as
shown in Figure 9, one section.of the base member 51,
which is bent so that the base member is folded in two,
30 is inserted into one of the two slots 42 of the slider
member 40A (which is in its preparatory position), ahd
the other section of the base member 51 is inserted into
the other slot 42, so that the folded over sections-of
the flat cable 50A extend along respective sides of the
35 tongue section 41.
Then, as shown in Figure 10, the slider member 40A
is moved to its final position, so that the tongue



connecti ng nenbers 52. Connecting nenbers 52 can al so be defined as
conductive pads. The connecting menbers 52 are forned so that they are

wi der than the circuit 10 pat hs 53, agg t he sheet base nenber 51 is wi der
at the front end in order to maintain tfie spacing of the respective
connecting nenbers 52. The portion (on the right side in Figure 3) on which
only circuit padrtish arle dfociec@lideramembeswd0Adahdsohe hetomt pdnd al ity of

15 circuit p ‘ el. a .a_hj epsit form ng
t he base rrenbe?;%%]j%r%l ;dt?g#i% g&%%i gcé‘Pg% %ﬁﬂ ?i’llﬁg %ggggb eét%o%g%?/i de
numer ous conned§dg e e mresingertedcdnaspnhenrecedving spaeionf2i hef f| at

cgblte 5?. nar][oYtlhe.sqlddh?ﬂngt fm)tpi |tQJge‘€A§1'é:th 5Qizéogmiu¥ﬁlit?oégcé.6&t1@c%ihg .
opstructl o (0] 0 n ectll.on. SI O , | C e enas.iln a Irectl on
Chat 1o bom; el ¥HSHeD b A15m; £Bey £RORE! SRA: FORRIOR OF Cthe
connect i ng nment@Erat Xakdree S0Mdhakp isi dnserabddinbot hbeceatedvipyrtion with.
t to the ydtdhofsqt 3 51.
respect to the yudiinD zhler%g%?hexf %ﬁ%g;o%ﬁg £8h 8”s8£5&{§£§ fSSf“Paﬁ@] er

As shown in Figure 1, t cabl e I'S con3tructe e use n an
attitude in whithidele nemher 494 ansepresgethhy the SorguecseAtiwRchlt he

connecti ng mentss scit e | et ive @onhdetaugSmdfbeldr bheasere, as shown
B L
resilient contact. members 33 of the terminals 30A and
30B installed in positions along the receiving section
21 corresponding to- the connecting members 52.
_ Furthefmore, it would also be possible to insert
15 the flat cable 50A into the receiving section 21 of the
" housing 20A first, and then to move the slider member
40A from its préparatory position into its final
position so that the tongue section 41 is inserted into
its final position so that the tongue section 41 is
20 inserted into the receiving section.
In the connector 10A, the flat cable 50A extends
out from the front of the housing ZOA{ accordingly, eveh,
without any special treatment, the flat cable S50A is
prevented from creating an obstruction, so that there is
25 no need to bend the flat cable 50A at an intermediate
point as in the case of the flat cable 50. Thus, there
is no danger of damage to the circuit paths'53.
Embodiments of the present invention have been
described above; however, the present invention is not
30 ~limited to the concrete configurations of such
embodiments. For ekample, in the embodiments described
above, the flat cable was constructed so as to be folded
in a manner which placed the surface on which the
connecting members were formed on the outside of the
35 folded flat cable, and the términals inside the hoﬁsing
were constructed so that the contact sections of the
resilient contact members were positioned on the outside




this front end portion, is bonded to the undersurface of the front end
portion of .the sheet base nenber 51. Next, the procedure to connect the
flat cable 50 to 35 connector 10 will described with reference to
Figures 5 and 6. 8 First, as shown in Figure 1, the flat cable 50 is
bent along the slot 54. Next, as shown in Figure 5, one section of the base
menber 51 (which is bent so that the base nenber is folded in tw) is

inserted into o8¢ eheSfoléBe FY&t StaihBe 4nddrddE ﬁiﬁdieihémimﬁt 1fn@0 (Whi chis.

inits preparat or _outer_ _posi.tipon),. an er section.o S

menber 51 is in§8¥F rrn?g-wﬁgfgtﬁg?gs?%RPQﬁ? £ t$RCRF Gk FPEb%&ago

posi ti oned al ongabdepsgot thatsthesfbittcaiple tediolied lin H) manner which as

shown in Figurepfackhechbl QﬁffHEQbS{l ‘é}ﬂleﬁ ma%r}]&e# nc_{ 15 10N,
€.S en

t hat the tongue sectlon er. 40 and t portlon of
the flat caBle §9rW9pn§naFBﬁglF§§9%c??v%h%l%R%ﬁ ke tGn 41 are

inserted into t kensetacti Bheseerindnald dDiside tm@mm@gso?ﬁ:nangaﬂieer.
The connecting gRARELE BackiBRE BR BhE"Fedlfsld@ boed UddddL e 1 at
positioned on the inside of the folded flat cable )
inserted into the housing. In such a case, two slider
10 tongue sections are located in positions which allow the
tongue sections to clamp the folded cable from both
sides.



50 that is inserted into the receiving section 21 to gﬁLheL_\M—t—h—Phe—t—engue

section 41 of the slider menber 40 are pressed by the ton e sectl 41 of
the slider 20 menber 40.so that the respective conﬂmllu 2 are
el ectrically connected with the contact d&ctions 34 act
nmenbers 3%]9{1$¥§1e, terminal's 30 |ocated in positions correspondi ng to t he
connecting menbers 52. 25 After the slider nenber 40 has been noved

into its final position, the portion of the flat cable 50 extending
outwardly fyomghgihep cdbldiecehheetofefoyr dlectrbeal (conrectiiogphtwitls a

shown Fig. 6 hat th bl
Vorcover i he ApiSetnevel FaSEioR Sf 8 FiafohaRige ey ol BRhheEt Ay pads
Fi gure 1) whi chextendbngtzbony a hElextikke snﬂﬂnumembenIatlﬂpa@ﬁﬁhé@¢@¢V@GSbf

the present e”bgﬁéﬂggiogghesgkat iﬁ@lEaEQeCéanﬁgcﬂgﬁnhgﬁgkﬂsﬁhg h0u5|ng 20

from above the housrn accor I .ngl th lat cable 3 connec .
operation can edBi Fpsﬂéaﬁéﬂgomlﬂqeﬂa"%‘%e%oﬁﬁbéﬁﬁﬁﬁf’ﬁéﬁ?ngf SEf ?‘egé"ht
invention wll bﬁléﬁsﬁrpbﬁﬂlon of the flat cable containing the connecting

pads is received;

electrical terminals secured to said housing and having
contact ‘members extending along said cable-receiving
section, said contact members having contact sections
extending into said cable-receiving section;

a slider member having a tongue section movably'mounted onto
said housing for movement from an outer position to an inner
positibn, whereby said tongue section with the folded-over
section of the flat cable disposed along respective surfaces
thereof is moved into said cable-receiving section when said
slider member is moved from the outer position to the inner
position thereby electrically connecting the connecting pads
respectively with the contact sections. - '

2. A flat cable connector as claimed in claim 1, wherein said
electrical terminals have fastening members for securing the
electrical terminals to the housing.

3. A flat cable connector as claimed in claim 1, wherein said
slider member has parallel slots through which the
folded-over section of the flat cable extend.

4. A flat cable connector as claimed in claim 1, wherein said
‘electrical terminals have termination sections extending

outwardly from said housing for electrical connection to a
circuit board. '



As is shown in_Figure 7, the connector 10A of this enbodi nent corrpr'i ses a
housi ng 20A, two types of term nals 30A and 30B which are acconnodat ed and
secured inside a slider menber 40A which is 5 | at chabl y
attached to thumﬂllmnmlﬂgwﬂﬂmd a flat &4&ble 50A which is positioned in -
t he housing 20A*antl i edtrifcafly connected with the termnals 30A As is
shown in Figure 8, the plurality of termnals 30A are installed in the

ri ght-side portion of the 10 housi ng 20A at prescribed intervals al ong
the direcsi.on a&f flletgtdaklfe tbenhecsongag80&laimed, irhecldiimecti owherein the
per pendi cul ar e : a c VeIt i 1Mai s t30A Bagna
fast eni ng nenbtg%bé% mr%lé{:e{]lqﬁ'?ffgg%gﬁgg ?§£8P53e5‘6$ bei ng1 pressg% into a slot
in the 15 ho¥esRecOAS sha HerminntionseFtidRs housi ng 20A, a

term nation nmenber 32 which extends toward the outside on the right of the
housi ng 20A from-the fasteni ng nmenper 31, and which is, connected to.a
board. et de, ol HlatcSah it SOBRBAEE namb sl i B i A Bk, | HESTRAA he
al ong the | owercadlie-rdcd heing ot gn sextends 2ini asdiieethiéohoparadl2@Ato
fromthe fastenin msfrt]ﬁr - Ly term nal s 30B of the other
type are instalr}Iheag-" iHtHe ﬁé‘?‘{’!@%‘ﬁi%%ﬁ%‘ﬁ%ﬁ%fng 20A at prescri bed
intervals along the direction of -length of 25 t he housi ng 20A. Each of
these term nal g 3PB¥as8aBle connector as claimed in claim 1, wherein the

electrical terminals are mounted onto said housing from a

bottom surface thereof with the contact members extending
along the cable-receiving section in the same direction.

8. A flat cable connector as claimed in claim 1, wherein the
electrical terminals are mounted onto said. housing from
respective sides thereof with the contact members extending

along the cable-receiving section in opposite directions.



fastening nenber 31 which if fastened in place by being pressed into a sl ot
in the housing 20A fromthe left- side of the housing 20A, a term nation
menber 32 which extends toward the outsidg on the Ieft of

20A fromthe fastening nenber 31 and which is F

etc., and a re5|I|ent contact menber 33 which

upper si de of %gg The slide
section 41 mhlch %;ngﬁﬁkggﬁﬁgﬁﬁxﬁﬁo t he cabft
t he housi ng 20A and slots 42 for the fla %3§?EQET50A whi ch extend"-
substantially parallel to each othér alo 10 direction of |ength of

the slide nenber 40 oFhehebligperofinthe queasenitddarvsnttilon tiendige reducieon 41.

Furthernore, thepglhsdgg Sea0Csnd0Make f%”ﬁ&&éfﬁié”té'ﬂ%&%%&ﬂ RPnaeetiBnkhat
‘the slider nenbe£ﬁ40A can nove to the |ef ht. between a final or

i nner position ( HWEﬁPe8°B99?E%n%dm?mp??ﬁugf|§1q%%ﬁj bl ane which t he
tongue secti 6n 4élestriealt edrmbhal s het reedeigh rdpreeitty dm 21 WNmittled housi ng’

E?Qur and a pr teggaghgaégogpaagerwﬂfﬂ%ﬁ&:&iﬁ%a&&d bl ¥ Fig | ines in
cables mounted in the housing and keeping flat cable
manufacturing costs down. The flat cable connector 10
comprises a housing 20 which accommodates and holds a

10 plurality of electrical terminals 30, a slider member 40
which is supported on the housing 20 so that the slider
member 40 can slide .back and forth, -and a flat cable 50
which is positioned in the housing 20 and connected with
the terminals 30. The flat cable 50 has a plurality of

15 connecting members or pads 51 which are lined up along
an edge of one end portion of a flexible sheet -base
member 51 and is copStructed to he used in a folded
state by which the flat cable 50 is folded along a
center with respective terminals 30 inside the housing

20 20 being located in positions corresponding to the

| respective connecting members 52 of the flat cable 50 so
'as to be electrically connected therewith when the flat
cable containing the connecting members is positioned
within the housing. - '

25 : —_—

el

30



10 lines in Figure 9) in which the tongue section 41 is withdrawn to the
vicinity of the entrance of the receiving section 21. The construction of
the - flat cable 50Ais simlar to that of the flat cable 50 shown in Figures
3 and 4; 15 accordingly, the respective elenments of the flat cable 50A
are |l abeled with the sane synbols, and alddtail ed description is ontted
here. Next, the procedure to connect the flat cable 50A in the housing 20A
will be described with referen\g to 20 Figures 9 and 10 which illustrate
the ‘procedure to connect the fla.cable 50A in the housing 20A. Figure 9
shows the flat cable 50A positioné\\on t he slider nenber 40A which is in
its preparatory position, whil @ Fi guRe LQ shows the conpleted connection of
the flat cable 50A 25 in the i NgNROA\_First, as in the case of the
flat cable 50, the flat cable s beni\ al Ong the slot 54. Next, as shown
in Figure 9, one secjion tf S which is bent so that the
base nenber is folcég in s into one of the two slots 42
of the slider nmenmbgr 40A (WM g atory position), and the

ot her section of the base_nenpe gto the other slot 42, so
that the fol ded over sectE@ns i ‘ SOA\?xtend al ong respective
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35 tongue section 41. Then, as shown in Figure 10, the slider nenber 40A
Is noved to its final position, so that the tongue section 41 of the
slider menber 40A and the front end portion of the flat cable 50A |ying

al ong the tongue secti'on 41 are inserted into-the receiving section 21 of

t he housi ng 20A together. The plurality(ﬁﬂ%onnecting 5 nmenbers 52 lined up
along the front end portion'of the flat cable 50A that is inserted into the
recei ving section 21 together with the tongue section 41 of the slider
menber 40A are pressed by the toqﬂgﬁlis;tion 1 so that the respective
connecting nmenbers 52 are 10 el Noally £&bnnected with contact sections
34 of resilient contact.nenbers 33 of the term nals 30A and 30B installed
in positions along the receiving section 21 corresponding to the connecting

menbers 52. Furthernore, | - o—be—possibl-et-p—i nsert 15 the fl at
cable 50A into the receivihg se# gj siﬁé 20 4r@t, and then
to nove the slider nmenber #0A fr 4 pre ry—position tntoits fina
position so that the tongu _ S o its final position
so that the tongue section : ) —
' !
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20 inserted into the receiving section. In the connector 10A, the flat
cabl e 50A extends out fromthe front of the housing 20A; accordingly, even
wi t hout any special treatnment, the flat cable 50A is prevented from
creating an obstruction, so that there is 25, - no need to bend the flat
cabl e 50A at an |nterned|ate poi nt as i n3Be case of the flat cable 50.
Thus, there is no danger of damage to the circuit paths 53. Enbodi nents of
the present invention have been descri bed above; however, the present

i nvention is not 30 limted to the concrete conflguratlons of such

enbodi nents. For exanple, in the e nts scri béed above, the flat
cabl e was constructed so as to be_?%ﬂg‘;? agﬁanner whi ch pl aced the
surface on which the connecting nenbers were formed on t outside of the
35 folded flat cable, and the term nal 5~Hrside the h g wer e
constructed so that the contact sectiong of t he siliént contact nenbers
wer e positioned on thed@ltsi de 12 ¢ éég flat cable inserted into
t he housing. However, it woyld alqsg .l
so that the flat cable is f¥l ded

.Iqato construct_the flat cable




pl aces the surface on which the connecting nenbers are 5 formed on the
inside of the folded flat cable and to construct the termnals inside the
housi ng so that the contact sections of the resilient contact nenbers are
positioned on the inside of the folded.flat cable inserted into the

housi ng. In such a case, two slider il tongue sections are located in
positions which allow the tongue sections to clanp the folded cable from
bot h si des. CLAI M5 : 1. A fl atabl e connector for electrical
connection with a fol ded-over sect/ion of a flat cable having connecting
pads extending along a flexible eet nenber at spaced intervals

t hereal ong, said fIaﬂ}eabIe connéctor conprising: an insulating housing
havi ng a cabl e-receiving section in which a portion of the flat cable
cont ai ning the connecting pads/is received; electrical termnals secured to
sai d housi ng and havi pgq’ cont a¢gt nenbers extendi ng al ong said

cabl e-recei ving secti sai ¢ contact nenbers having contact sections
extending into said che-receiving section; a slider nmenber having a

t ongue section nnvabli;qou




-t
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sai d housing for novenent froman outer position to an inner position,
‘Whereby said tongue section with the fol ded-over section of the flat cable
“di sposed al ong respective surfaces thereof is noved into said
cabl e-recei ving section when said slider _nenber is noved fromthe outer
position to the'inner position thereby epéétrically connecting the
connecting pads respectively with the contact sections. 2. A flat cable
connector as clainmed in claim1l, wherein said electrical term nals have
fasteni ng nenbers for securing the electrical termnals to the housing. 3.
A flat cable connector as clainmed in claiml, wherein said slider nenber’
has parallel slots through which tis;lqued-o 'r section of the flat cable
extend. 4. A flat cable connecto aime in claim1, wherein said
electrical termnals have t20f-ati &ré]secti 134 ext dOQAf rom

o]

sai d housing for elecegyical connect 5. A flat

cabl e connector as clainmed\in claym 4, eint cabl e-rec¢i ving section
extends in a vergijcal ¢ ¢ : T M ngld onjsections.
6. A flat cabl e conngctqr - I C g%j?l_" '
cabl e-recei vi ng 0B e ectijdn_para ' __Q___flﬂ
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that-of the termination sections. 7. A flat cable connector as_claijned.i.n.
claiml, wherein the electrical termnals are nounted ont dgss e, ik
froma bottom surface thereof with the contact nenbers ext,E°W‘ﬂ§‘{i;.‘lﬂq’l DDU%JTL T
cabl e-receiving section in the same direction. 8. . A flat c{a'bl e connect of

as claimed in claim1, wherein the electrical terminals arle jnothiRWAR 39bo
'sai d housing fromrespective sides thereof with the conta nenber s
extendi ng al ong the cabl e-receiRliAll GeBLEJCONNEGPOR te difections.

ABSTRACT

A flat cable connector 10 for interconnecting a flat cable 50 on a circuit board by a surface
mount technique is disclosed. The flat cable 50 includes a plurality of generally parallel
conductors or circuits 53 and connected to connection pads 52 at one edge to be folded over
at a cut-out 54. The flat cable connector 10 contains two rows of contacts 30 between which
. the folded end of the flat cable 50 is inserted along with a slider 40. The folded end of the
flat cable 50 may be either normal to or parallel with the circuit board on which the flat cable

connector 10 is mounted.

Figure 1



