2067361 "CONNECTOR' The present invention relates to a
ngctor for flat electric cable which is used for wiring electronic .
guy/pnent ‘such as a conputer. Flat electric-cable, which is frequently
enpl oyed for wiring electronic equipnent, is manufactured by JuxtapOS|ng
pl ur al ‘conductors and nDIdlng t He assenbl ed ,conductors w th. sulatlon
material into a tape-shaped. cable. To conndct flat-electric c@n-l pq,gl C
pkinted circuit board in electronic equi pment, a connector and a termnal  ~
bl ock shown in Figs. | A-IC can be_enployed. Fig.” 'Ais a perspective view
of the connector. The connector includes a housing 2 having a cable
insertion hole 3 and a plurality of resilient contacts 4 arranged in the
cabl e insertion hole 3. As shown in"GoyNELDZORY ch is a sectional view taken:
along line X-X in Fig. 1A, each of the contacts 4 has a portion extending
t hrough the housing 2 to serve as a leg S of the connector termnal. In
Figs. 1A and 1C, reference nunmeral 10 designates partition wal | s whi ch are
formed on the inner ace_of one sid

t
6 of the flat elect r| c 5b?’éemtch'"niv§”ltﬂ‘§8r Fggar?‘r’t o-q %e‘%?&%ﬁ&%%nsg?& gﬁ
hol e 3 of thee]%‘?:'%%%t QLpis \tlg{&f"cg.@%seql leg w:r.rfﬁ'?m éer%’ic%ﬁak‘g?e%e

conductors 8 o he flat cord 7 are expose Vi ng portions

insul ation sueH asi al cbmpatéhe cable after mhlch a plastic plate 9 is
bonded to one side of the flat cable 7. The plastic plate 9 is |onger- than
the exposed parts of tFdagomtretnis @blel,awhdthkcisifrequently employed for

wiring electronic equipment, is manufactured by juxtaposing -
plural conductors and molding the assembled conductors with .
insulation material into a2 tape-shaped cable.

| To connect flat electric cable to a printed circuit
board in electronic eqﬁipment, a connector'ene a terminal block
shown in Fiés. lA-lé'can be employed. Fig. 1A is a petspective-
view of the comnector. The connector includes a housing 2 having
a cable insertion hole 3 and a_plurality of resilién; contacts
4 arranged in the cable insertion hole 3. As shown in Fig. 1C
which is a sectional view taken along line X-X' in Fig. 1A,
each of the contacts 4 has a portion extending through the
housing 2 to serve as a leg 5 of the ;onnectof terminal. in
Figs. 1A and 1C, reference numeral 10 designates partition walls
which are formed on .the inner surface of one side of the hqusing.

The terminal member 6 of the f£lat electric cable which

is 1nsert=d into the cable insertion hole 3 of the connector
is formed as follows. End portions ¢f the conductors 8 of the

flat cord 7 are exposed by removing portions of the insulation



cables with such term nal nmenbers 6 are cormmercially available. In the (§>
connector 1, the legs 5 of the termnals are arranged at equal intervals ™~
at a pitch Ain a single line. The. pitch A of the legs is equal to the

pitch P of the conductors 4 in the connector, that is, the pitch B of the
conductors in the flat electric ‘cable. The legs S of the connector

termnals are soldered to a printed circuit board or the Iike. |Inview of
tqe/accuracy of a pattern farnmed on a printedsircuit board and the

accuracy and reliability of the,legs which are soldered to the printed
circuit board, the pattern pitch corresponding to the pitch A of the legs 5

of the connect 4f;rle@iHNN2kdn | thel IcAbEEdaftdF Glikn aNGhYstid Jatd0l REAELALA
to reduce the pitch Ato less than a certain limting value. In the case of

manuf act uri ng tdee onenséde oS the £lhar gaebbeal o, Theepllastic nolgvet Ohief lofiger
| egs along the sanme |ine is 1/10 inch. That is, it is inpossible to.
decrease the pithé® shetpeposask Perts pEsthe randussersafue Elpt lpdectmiéc

-density of thée connector. terminals.is, correspondingly |imted. Accotdingly,

the primry obi<BBLesr VRS i SRTRRRL BERTS  08 Lomifteiaihaveitatte:

ﬁbo"e' described difficul {j 65 ACARBRRY: 1] the? 1339"9_‘“69 e C:%%%&E?E- are
urthernore, with the connector constructed as scri bed above, the

term nal menberardrangadnifi fithl incetredls nad he vdeaReat of Pl thfe. The-

depression force of the elastic contacts 3. Accordingly, the termnal _
-menber of the @akd Asofeth# |hegsedsvedual ftomhehpitchnRcebrihe Toadursors his
connector 4 in the connéctor, that is, the'pitch B of the conductors in
the flat electric cable. _ ‘ "
The legs 5 of the comnector terminals are soldered
" to a printed circuit board or the like. In view of_the.accuracy.
of a pattern formed on a printed circuit boagd and the aécuracy-
".and reliability of the legs which are soldered to tﬁg printed
- _ circuit board, the pattern pitch corresponding fo the pitch A
| o% the legs 5 of thé connector terminals is iiﬁited. Accord-
ingly, it .is not practical to reduce the pitch A to l2ss than
a certain limiting vaIue; In the case of manufacturing the
connectors on a large scale, the limiting pitch of the 1egs'
along the same line i§ 1/10 inch. That is, it is impossible
to decrease the éitch of the'legs S to less than thaf value so
that the density of the connector terminals is correspondingly
limited. | | -
Accordingly, the primary object of the present in-
_vention is to elimiﬁate the above-described difficulfies aecompany-.

ing a conventional connector.



rangenment is disadvantageous in that it has a lowreliability. This

awback nmay cause an especially serious probl em when the nunber of ,

nductors in the cable is small and the depression force is accordingly
mall. In order to. overcone this drawback and to |[ncrease the force
required for renoving the terminal menber fromthe connector, ternina
menbers as -shown in Figs. 5A and 5B have begn enployed. In the exanple .

shown in Fig. 5A cuts 14 are formed in the &dge portions of the ternminal * \o*

menber 6' of the flat electric cable 7 including the plastic plate 9. In
order to lock the term pabeipiiale Ouith tHE SAHMIRTLE cobdedurdarcassary for
the connector to be provided wth protrusions or keys which can freely go

in and out ofdddegidetsaBdvdpcodiecdezhihbl pembdr dssmabstaltnddrencernedt or
housi ng which correspond to the cuts 14. Wth such a construction the
terninal . neriferthe capgeetrr e byothardenrassionr Epycpurkthengliastifcat e

' ion. | | in Fig.. SB h 1 f din.
one. side of IFEEEHA fal NETELTEL ani Bl SR ACoRAREE by & AR <PRAS | at |

cable 7. In qsd%ahelgo%mém (PRt h e B e Ror. T aitigstgﬁéoceﬁﬁs y

for the connector to be provided with protrusions or keys whi can freely
go in and outar@fanigemehel s disadivapeageowssid rchate ithkas onrist aeldabibity.
correspond ‘to the holes 16. In addition, it is 5 necessary to increase
‘the di stance Bésnwdeavharhoran cawsduanorspesialideserdons corniiem shenethel es
”3ki”9 the number of conductors in the cable is small and the depression
force is accordingl&'small.

In order to overcome this draWBack and to increase
the force required for removing.the terminal membér from the
connector, terminal members as shown in Figs. SA and 5B héve
been employed. | ’ |

| In tﬁe example shown jin Fig. SA,cuis 14 are formed

in the edge portions of the termihal member 6' of the flat
-electric cable 7 including the ?1astic plate 9'. 1In order to

" lock the terminal member 6' in the connector, it is necessary
for the connector to be provided with protrusions-dr keys ﬁhich
can freely go in and out of the cuts 14 located at the positions
inside the connector housing which correspond to the cuts 14.

- With such a éonstruction the terminal member 6' and the
connector are necessariiy bulky and intricate in construction.

In the example shown in Fig. 5B, holes 16 are‘formed.

" in one side of the terminal member 6" and between conductars $

of the flat cable 7. In order to lock the terminal member 6",

-

=
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space required for the term nal nmenber significantly larger. Therefore the égz
connector and the term nal nenber are necessarily bulky and intricate in
construction. 10 ~ According to a first aspect of the invention, a cable
connector for detachable connection to a flat electric cable conprises a
housi ng having a cabl.e insertion hole formed therein to receive an end

portion of said cable in electrical confection with contacts within the 15

housi ng, and term nal nenbers having 1egs of equal |ength extending

outwardly fromthe housing initially in a single line, a first group of

sai d | egs bei n§tbkft 236BsNgRESSRAY équﬁhq eenreetost teibe pfowvlideBousi ng

and then at 900;¢Q 5¥5%99533n%h%ra§€? 'éghofrﬁgf¥2$o lncggge Lgr a
second group of said s alternati egs of t group elng
bent subst anti®@f| §hat thF—‘F] 16 oRdr @9&%%@0@%@3%. tlee ofonaedthsughaghf rom

said first sidgoapdspbaa wb%henwoqlelsy 13, [Bfrdad pe ey gnglepagal el to said
| egs of the first g%gug arrangenent bei ng such that end portlons
g r

of the I®gs ex?&n aFPeF“§5F&sﬁeﬁﬁqul%ﬁﬁ%ﬁ?yb%F”?ﬁ% BBHACERSr are

staggered alt easmaetyorg anlz lbgdé&g tmmoramia@wt t-ﬂe E) m?ws nﬁﬁd%t;h ttuele

ds of the le stantia C et we a en egs
in either of aé@ 5%3“ FSS ﬁggseﬁ€ﬁﬁﬁn§d§3?b?5 ?h%nbEfEﬂLSEYWBen
sai d |ines. 1¢@%®¥d|ﬁbeféf9ﬁ§tﬁéﬁ Sopasic toir t3d | Hventéoninal cabibér
cennector for get agbabkgas@npeshit®y bad fldti & &Et{h Cconstruction.

10 According to a first aspect of the invention, a cable
connector for detachable connection to a flat electric
cable comprises a housing having a cable insertion hole
formed therein to receive an end portion of said cable
in electrical connection with contacts within the

15 housing, and terminal members having legs of equal
length extending outwardly from the housing initially
in a Single line, a first group of saia;legs being bent
substantially at 90° to a first side of the housing and
then at 90° to extend in the axial direction of the

20 connector, a second group of said legs alternating with
legs of the first group being  bent substantially at 90°
towards the opposite side of said housing from said
first side and then substantially at 90° to extend
parallel to said legs of the first group, the

25 arrangement being such that end portions of the legs

. extending, after said bending, axially of the connector
are staggered alternately in a zig-zag manner and are
in two lines with the ends of the legs substantially in
a plane, the pitch between adjacent legs in either of

30 said groups of legs be1ng equal to the oltch between
said lines.



zabl e. conprises a housing having a cable insertion hole fornmed therein to
ecei ve an end portion of said cable 5 in electrical connecti'on wth
gontacts wi thin the housing, and terninal nenbers having |egs of equal

ength extending outwardly fromthe housing initially in a single line, a
first group of said | egs being bent zapstantlally at 900 to extend in a
direction 10. perpendi cul ar to the&xial direction of the connector, and -
a second group of said legs alternating with the legs of the first group \u’
bei ng bent at a position closer to the centre.of the housing than the |egs

of the fi r@thmipmttanaaﬁgheroﬁsgﬁgét &f tthen Insreqt kRl bei BaPLRen 15

bent at. aIEEH&éé%bPeﬁéraHeQHE%Eb&@rE@%ﬁéﬁtﬂ&ﬁiEHH§|ﬂEbE0e§éEQBdc'n a
direction substantially parallel to said. legs of the first ?rougaﬂthe

ar r angenentCaR FATRAL ERE 2eRQUSING SRY W thefaRIR ERtehb er
bendi ng, i rEcx«dd e@ﬁb@elﬁewe@db@uk]@r atn0 el ﬁj(tltadordluﬁEC&hQﬂ afabza t he

connector are staggered, al terna .ve iLn a z ner d are in two
li ne® withihe& rfathgonags §835¥&ﬁﬂzﬂq ﬁ?f %BQE Eﬁg pi tch between
adj acent | dgmasinmej t hed bérmandlgmempsnﬁ Haxﬁnéki&gpeqﬁaécualthe pitch

bet ween saiqd, | j,ne qggn;&é to the
invention,#%ﬂ#gﬁtcﬁgg é E%aor% on | egs ? ﬁﬁg?ég?ﬂg

sol dered tdnaqnsnﬂ@ﬂeclloabtabéarétlgnMHHNQfzﬁﬁﬂﬁn&#ﬂ$ohain9|b@htrange
while the pi 5§ﬁigfl9oﬁkaﬁbs ¢QURKEE AP {the epndict p5s of a mating flat

30 electrlc e contacts and the conductors having the sane

pitchO is marrendioubasutohihe aripdadideation ik ke ePnaessABect or in
which the e RPréé®bfHd group of said legs alternating with the

legs of the first group being bent at a position closer

)

to the centre of the housing than the legs of the first
group at an angle of greater than 80° and being then

15 bent at a position near an outer surface of the housing.
to extend in a direction substantially parallel to said
legs of the first group, the arrangement being such
that end portions of the legs extending, after bending,
in a direction perpendicular to the axial direction of

20 the connector are staggered alternatively in a zig-zag
manner and are in two lines with the ends of the legs
substantially in a plane; the pitch between adjacent
legs in either of said groups of legs being equal to
the pitch between said lines.

25 In the foregoing arrangements according to the
invention, the pitch of the end portion of the legs
which are to be soldered to a printed circuit board is
within a conventional pitch range while the pitch of the
contacts coupled to the conductors of a mating flat

30 electric cable, with the contacts and the conductors
having the same pitch, is reduced to about half of that
of the contacts of a connector in which the end portions
of the 1lgs of the connector terminals are arranged in a
straight line thereby significantly increasing the

35 packing density.



of the Igs of the connector termnals are arranged in a straight |ine (i;;D
thereby significantly increasing the 35 packi ng density. ‘Yet further,

in accordance with the invention the connector includes a |ocking structure
in which a rect--angular protrusion and grooye are provided on the inner
surface of onme side wall of the housing of “the connector and on a terninal
nggffr of the flat electric cable, respectively, and protruding partitions
ar ormed on a second, opposite side wall. Wth this sinple construction,

the terminal menber ceBtb@udeRbVehy abeekesnicl ka%hccmeqwmﬁ% tﬁ{]em nal
menber and the connec e mniaturized and the reliability of t

devi ce is high. °?ﬂ€°8iﬁ?‘éc?§°5¥"dﬁﬁeal h@EkaREn s&l’%‘"f‘&?tehé-ln e 9By 3y Resifirect or

havi ng a housi ngnghigh pPotRdsieh b.aadgpbaw &ﬁ@b&fdvaldéd)rozﬁwmﬁﬂ%ﬁ ng
contacts therein. ﬁélrstrectgn ular %#IOE‘ s forned on the
i nner surface of“Bhac8i Ak QAP Sife; pal i S‘ i r GOTRe GhoF

first rect angulmdpontauteminalgmembere»fertﬁa p‘e.lapered.ie@tﬂrdrd ydhle,he axis

of the connect pooLLobiydig BRAT bLbAAAAL kagkakd UL YUlaRty S rom

one anot her ar |nn r - sur ano opposite si de Snal |
a@d a second reeeeond) appppsdve sidprwaldsi oNith Hhdw edande fonatrusdion,

menber of the figé BbPmihat melber' BanlUtl PoBERIVelyAlock¥i A el erm nal
nmenber of the flat electric cable is inserfed betweén the i nner surface of

the first side GRPRegtery hEhe, Serménad pemberi gpd the connector can be
miniaturized, and the reliability of the device is high,

The objects of the invention are further met by a
connector having a housing which is made of hard plastic
material for accommodating contacts therein, A first
rectangular protrusion or groove is formed on the immer.
surface of one side wall of the housing in such a manner
that the first rectangular protrusion.or groove extends
perpendicularly to the axis of the conmnector, Protruding
partitions for isolating the contactegs from one another
are formed on the inner surface of another, opposite
side wall and a second rectangular groove or protrusion
is provided on a terminal member of the flat electric |
cable in such a manner that, when the terminal member of
the flat electric cable is inserted between the immer
surface of the first side wall and the protruding partitions,

e the second rectangular groove or protrus:lozi engages with
the first rectangular protrusion or groove to lock the
¥ terminal membe;:' with the connector,



t-hg\ second rectangul ar groove or protrusion engages with the fi.rst

\ angul ar protrusion or groove to lock the termnal nenber with-the
ohnect or. - 7 - Figs. |A-IC are diagrans show ng_exanples of a prior
art connector and the termnal part of a flat cable of which Fig. 1Ais a _
perspective view of the connector, Fig.. 1B is a perspective view.of the

~terminal part of the flat cable, and Fig. 1C ps.a sectional view taken
along line X-X in Fig. |A Figs. 2A-2C are diagrans showing a preferred
enbodi - nent of a vertical type connector according to the invention of
which Fig. 2A is a perspective view of the connector and Figs. 2B and ZC
are sectional views taken along lines Y-Y' and Z-Z', respectively, in Fig.
. ZArespectivel y; Figs.. 3igseClardCdergrdiasramswshovirgfevampdesndbdinent s of

a horizontal the connect or_-accor nventiopn of..which g..3A is

i to the i '
a perspecti vETFPEWADE ?‘}@%ﬁﬁeé?glr&g‘hatoﬁ“ﬁgg%gaﬁﬁf @aﬁlétsgéi’f%n% vi'ews

taken al ong Lj D, PeLH Al ENe kb Gomfdctord- Fel S1@ A an
.Vvi ew show ng%ﬁgﬁaﬁgng@ngrf?aopeﬁéﬁgs [ né \e(lﬁg)r‘ﬂ ﬁ"?eéf%:?croc.w t tgggr51¥ ﬁt%)Bavbm ch
the end portigoparopettitrd agewobCconaeté Mrinadr papel 6 StiwvElat Eabse, 24:&PC or

3A-3C are inserted; Figs. SA and SB are perspective views show ng exanpl es
of the tern F4g.nbfbes dfsestiionaleyien riakepapblengFlipe XBA'6RnsFdgr abii her
pref erred. embodiment ofg e 10VeRtLoD &fagiihS"sEbding’h 'Pradetssh! Slgalt oV
' ment of a vertical type connector according to the invention

of which Fig. 2A is a\perspéctive view of thé connector and

Figs. ZB andnzc ar§ sectional views takeﬁ along_lipes Y-Y' and

Z-7', respectively, in Fig. 2A, respectively;

Fig§. 3A-7C are diagrams showing preferred embﬁd;meﬁts
of a horizontal type connector according to the inv;ntion of
which Fié. 3A is a perspective viéw of the connector and Pigs?
3B and 3C are sectional views taken along lines C-C' and D-D',
respectively, in Fig. 34A;

Fig. 4 is a plan view showing the arrangement of
holes in a printed circuit board into which the end portions
of the legs of conneﬁtor terminals shown in Figs. 2A-2C or 3A-3C
are inserted;

- Figs. SA and 5B are perspective views showing
examples of the terminal member of a flat electric cable;

Figs. 6A-6F show another preferred embodiment of the
invention of which Fig. 6A is a sectional view showing a
connector into which the termiﬁal member of a flat electric

cable is inserted, Fig. 6B is a perspective view showing the

connector, Fig. 6C is a perspective view of ghe'terminal member



connector into which the term nal nmember of a flat electric cable is £§£;>
inserted, Fig. 6B is.a perspective view show ng the connector, Fi.g. 6Cis
perspective view of the term nal nenber - 8- of the cable, Fig. 6Dis a
bottom view of an inner surface of the connector, Fig. 6E is sectional view
showi ng a | ocking part, and Fig. 6F is a sectional view show ng anot her
exanpl e of the rectangul ar protrusion which i.s shown in Fig. 6A;, and Figs.

nd 7B show yet anot her enbodi ment of the drgention of which Fig. 7Ais
a sectional view showning a connector and the term nal nenber of a flat
~electric cabl eggifeh chs1b)SEL$ £GD N0at her e AL FakA fider Rrifaca per-
spective view-of the termnal nenber of the flat electric cable shown in -
Fig. 7A Pref ertheedoankothrpeRig.06Et he sexteitnadn ikl shewiheg ascri bed with
reference to Figs. 2 through 4. Figs._ 2A-2C show a _preferred enbodi nent of
a vertical typOddRgeeast, cnhtiiget 8 48 cdringigondlt Haey nthaitingn anpsher
specifically, Pig. .2A Ii.s_a perspective view of. the,vertical, type_connector,
Fig. 2Bis a §E§&F&ﬁanVF§ﬁlf%i & Sﬁgpf??ﬁ¥§ﬁ99 WPﬁc Lbﬁ iﬁﬁdﬁa&& Fig. 2C
is also a sectggnalgavi gugt aken al-ong line Z-Z' in Pig. 2A. In Pigs. 2A- 2C
[gose conponents” whi ch have been described with reference to Figs. |AIC
are ' : ' Figs. 7A and 7B show yet another embodiment of the

- "~ invention of which Fig. 7A is a sectional view showning a
cénneétor and the terminal ﬁember of a flat electric cable
which is inserted into the connectof and Fig. 7B is a per-
spective view of the terminal member of the flat electric

cable shown in Fig. 7A.



SYNilarly nunbered. The structure of the wire insertion hole 3 of the

ﬁéb nector 11 is the same as that of the connector in Figs. 1A and 1C..'As
shpwn in Figs. 2A-2C, the leg 15 of each of the 'connector termnals is bent
rough [err] in the widthwi se direc- tion of the connector at the outl et

of the housing 2 and is then again bent through 90" but in the opposite .
direction so that the end portion 12 of'the,?eg 15 extends al ong the aXiSK~;f
of the leg 15. In this case, adjacent legs 15 are bent in opposite ;
directions. Accordingly, the end portions .12 of the legs 15 are arranged in
two |ines which are spaced with a pitch P, P being the pitch of the

contacts 4, fromthe axes of the legs 15 in the opposite directions. Fig. 4
is a top view showi ngPreéenredrembosiimentshof ethe rinvemtiioneniti reeideboard
into which the end portiong of the .- 10- legs qQf the connector described
above are i rsewibed wAshsrefprenreritg. Figssiz ﬁ%ﬁ@ﬁﬁﬂé”are alternately

d i | i .Th | ' - R0/ X g i
Ror toontal i rece i oRBAC ARLEC HWn " pReEREESL lbdMnel? ke 8 bicar,

portions of l S a?y@f@&eqr REbRAIRE td) the? iA%Rd tIBANCI MAFe
descri bed ab‘E e, ﬁ?’%ﬁ?éh&o t he endapo'rtion%I of the legs is twice the -

pitch P of  tdedificalagl, SFEg. t1Mtis e ppirsplcPivé viww adhtthet serwixah is the
same as the pitch of the conductors of the flat cable, can according- |y be
~decreased. Ttype iconneksopackiag dersi vy sestipeal ghadaken Alepgsline -

connection, Jf the %%29'9 ,"and! f§51¥ﬁrgg_also_ a sectional view taken

along line Z-Z' in Fig. 2A. 1In Figs. 2A-2C, those components
which-have been described with reference to Figs. 1lA-1C are
similarly numbered. ) _

The structure of thé wire inse:tioﬁ hole 3 of the -
connector 11 is the same as that of the connector in Figs. 1A
and 1C. 'As shown in figs. 2A-2C, the leg lé_of each'of.the
connector terminals is bent through 90° in the widthwise direc-
tion of the connector at the outlet of the housing 2 and is then
again bent through 90° but in the opposite direction so that |
the end portien 12 of the leg 15 extends along thé axis of the
leg 15. In this case, aﬁjacent legs 15 are bent in opposite
directions. Accordingly, the end portions 12 of the legs 15
are arranged in two lines which are spaced with a pitch P, P
being the pitch of the contacts 4, from the axes of the legs 15 -
in the opposite directioms. .

Fig. 4 is a top view showing the arrangement of holes

in a printed circuit board into which the end portions of the



sponding to Pin this case) of the legs 15 of the termnals are nmade equal,
then the | egs 15 can be made equal in length be-fore bending. - That is, it
i s unnecessary to change the lengths of the | egs separately depending on
their positions.. This facili- tates the manufacture of the connector of the
invention. Figs. 3A-3C show a preferred enbodi nent of a horizontal type
‘connector according to the invention. Mre specifically, Fig. 3Ais a
dQLSpective vi ew of the connector and Figs. 3B d"3C are sectional views

t aken, respectively, along lines GC and DD in Fig. 3A In Figs. 3A- 3C
Lhose componeni ggafy £ iaaLEniEEo Praudcitly 65741 B itiselhebgl ere0Gh

Figs. IA-1C and 2A-ZC are simlarly nunbered. The structure of the cable
insertion hol eil Fifgt g gaRNR61es 13l are lWekAsitéDy tdintangedt bR SednEGleqr, 11
shown in Frgs. 2A-2C. However, it should be noted that while the con-
nector in Fig.Tire ihpkss haweverpitcehh afy32 nokeonbnriscitdve harfzontdl idinsic-t he
hori zont al type,lelterqgte,legg 25 of, t?e connector termnals are bent as

shown in Fig. . 3lso in;the VeRrtdealoAinrE Mt e ones of the legs 25
are bent through 90 in [ t] e dLh, ef n t t. ..t he
d portions 22 of the }sgggngsﬁ%x%@&’gﬁé%g%d?guf a?ﬁf%oggﬁeggigge%%?tohé

connect or.. Thea¥fitEidd 1@ heﬁgi’é% Gianhe¥c@gnde 9¢ PLe A2 oNRNt tRE SOV dM
Fig. 3C. That is, the legs 25 of the second group are bent through [err]
isn the w dt hwi the dindeortions oficthmriegst ds twice puientpiticbsBrofothdecon-
contact than the legs of the first group so that the end portions 22 of the -

| egs 25 ext end*HeFHSithgrarhe pr¢hE &)%i $hef CORMEAIHMERIGR. 15 nthe)isamesse,

as the pitch of the conductors of the flat cable, can-accordihg-

ly be decreased. That is, the packing density can be increased.

. In this connection, if the bending margins (ccrref
sponding to P in this case) of the legs 15 of the terminals are
made equal, then the legslls can be made équal in length before
bendiﬁg. That is, it is unﬁeceséary to change the leng£hs of
the legs separately depending on their positions. This facili-
tates the manufacture of the connector of "the invention.

Figs. 3A-3C show a preferred embodiment of a horizontal
type connector according to the invention. More specifically,
Fig. 3A is a perspective view of the connector and Figs. 3B and
3C are sectional views taken, respectively, along lines C-C'
and D-D' in Fig. 3A. 1In Figs. 3A-3C, those components which
have been previously described with reference to Figs. 1A-1C
and 2A-2C are similarly numbered.

The structure of the cable.insertion hole 3 of the

connector 21 is similar to that of the comnector 11 shown in



aced a di stance 2P from each other, P being the pitch of the contacts 4.

/i;g e end portions 22 of the legs 2S are arranged in two |ines which are

n this case also, the arrangenment of holes forrmed in a printed circuit

board into which the end portions of the legs are inserted is’the sanme as

that shown in Fig. 4. The pitch of the end portions of the legs is twce
the pitch P of the con- tacts 4 and accordingly the pitch of conductors in 7
the flat elec- tric cable with which the conhlector is used can be reduced

as.nmuch so that the packing density ean be significantly increased.
case, the legs 25 of _the first group which are bent through [err] at points

closer to tFegtontstd& 4 HowgNerhoke should be gptedethat drid 1§ dBs &PB- bent
W th bendi i n..whi ch.i.s_| t hat:_of . -
Shown-i i B9t SheFi Zatscehi REF e dikat 3el, oHAE SPe et 00, o e

wWth term -
I S necessary

o0 provide termnals whose legs are the ength. In

PE?!SshﬁyiaﬁléﬂégﬁoQEzgﬂtE& 4f¥@gthA9%E9ﬁ§t@ef%g§E25 ofN@heis, It
I he sa in |

accordance vbhflettEr i turaiiniads, aré benthals ahoswys ineEegsa3y. t ITalatbash ahe

pitch. between the two lines in which the holes are arranged for receiving

the | egs of finstcgranmiad alsemnate sonasl athahgi Legs oS tare théhroyeb of .
t he | egs be e: cisely equal to_.tw t itch of the confacts. That is,
3BS i AR anT BF YA SFh SIE (e SOTRBCTAR (18 a4t ch, SBdent |

the forner

Lhe packindpgepsidy 32 ¥ Akl 16812y AP 3RFpeBi Lol 1A d (T LREsabove

descri ption; according

of the connector. The remaining legs 25 of a second group are

.bent as shown in Fig. 3C. That is, the legs 25 of the second

group are bent through 90° in the widthwise direction of'thg
connector at a point closeé to the contact than the legs of thé
first group so that the end portions 22 of the legs 25 extend
perpendicularly to the axis of the connectdr. In this case,
the end portions 22 of the legs 25 are arranged.in two lines _
which are spaced a distance 2P from éach other, P being the ﬁitch
of the contacts 4.
In this case also, the arrangement of holes formed
in a printed circuit board into which the end portions of the
legs are inserted is the same as that shown in Fig. 4. The pitch
of the end portions of the legs is twice the pitch P of the con-
tacts 4 and accordingly the pitch of conductors iﬁ the flat elec-
tric cable with which the connector is used can be reduced as
much so that the packing dénsity éan-be significantly increased.
In this case, the legs 2S5 of the first group which are

bent through 90° at points closer to the contacts 4 than those

In this



the invention, the legs of the termnals of a connector which is adapted to
be connected-to a flat cable are bent in such a manner that the end
portions of the legs are staggered alternatel’y or in a zigzag manner
formng two lines. Accordingly, the pitch of the end portions of the |egs
i s about’ twice the pitch P of thée contacts and therefore the pitch P of the
contacts, which i s the sanme as the pitch of theﬁﬁgnductors in the flat
c e, can be :décreased as nuch as a result of I ch the packing density is
increased. This is a significant, metit of the invention. Furthernore,
according to the invention, in bending the |egs qf the connegtor, termnals,
‘the |engths of9% B9 é§§°83ngf°u&3 Qrebgeﬁﬁd‘élglgtﬁﬁ’ed@}&éj Bere y "(I'Hé%oéﬁdi ng
margi ns of th r I n f sl Bil =
Unnocessary 1o (HRel] Enafins O BRCoRE krowd I SHUME tn RS, 38 gnd
according to t3mir Aeeairdingby, Hleé coatkkitbat €4n tHee nanushachivé € witH RRrmi-
connector. Figs. 6A-6F show anot her enbodi nent of the invention. Mre. _
speci fically, mélg. hexing legecf egualviengthdve farea beadiagt or That dsyhiighis
“the termnal nmenber of a flat electri¢ cable is. inserted and Figs. 6B and
are di agr aRESISATHgLPaPTLVIAe (HeEMEBAAR CYRISGNPESh@TEERS Rame | dor gs.

- 6F, those qﬂﬂfqﬁgnts whi ch are common to those in the previously dis-

cussed enbodi ren simlarly nunbered. In Fig. 6A, reference nuneral -11

desi gnates the connect otnhgded Faridee wi @Rt #ké Sirf‘vexﬁiral%%t ];i'ﬂtgﬁé af o T OhaySi On -
0 e

33 is forned on the inner surface 30 of one side wal
necessary that both the pitch between the two lines in which

the holes are arranged for receiving the legs of the connector
terminals and the pitch of the end portions of the_legs be pre-
.cisely equal to twice the pitcﬂ of the contacts. That is, the
former may be somewhat different from twice the 1§ttér. In any
event, the packing demsity is significantly increased. _
As is clear from the above descriptionm, accor&ing t;
the invention, the iegs.of the terminals of a connector which is
adapted to be connected to a flat cable are bent in such a manner
that the end portions of the legs are staggered alternately or
"in a zigzég manner forﬁing two lines. Accordingly, the pitch
of the end portions of the legs is about twice the pitch P of
the contacfs and therefore the pitch P of the contacts, which
is the same as the pitch of the conductors in the flat cable, can
. - be decreased as much as a result of which the packing density
is incre#sed. This is a significant merit of the invention.
Furthermore, aCéording to the invention, in bending

the legs of the connector terminals, the lengths of the legs can



gy)si ng 32 extendi ng al ong one edge of the cable insertion hole. Mre
ecifically, as shown in Fig. 6D which is a diagram show ng the inner
-surface 30 of the housing, the rectangular protrusion 33 extends
perpendicularly to the axis 42 of the connector 11. As shownin Fig. 6E,
the rectangul ar piotru- stion 33 has a top portion 38 which is trapezoidal

in section. .Protruding partitions 21 are forh®d  on an inper surface 40 [ =

opposite to the i nner surface 30 which are adapted to i$ofate the

j uxt aposed cs¥inedeS equbl ybped AUNYiNG the BEWIMhd maTigins6Bf e Cledss a
perspective view of the connector, and in Figs. 6A and 6F. Each of the

partitions Zddefiere ahpr beg8eare tendd h&hghefeme nill iseudasces vaxy |t @iake

. -14- Referenge unerg g esi nat%cl %he ter nal nenber, of a flat. electric
‘cable 7 whic ngLart 88 Fht £6PERbs ?W(ﬂ?eh&P8t§ero?°? H%&using

32. In the tgy ?a T E?@i?fé t %Ec‘ii?f{%%sg tg-%b!m%n fag{‘gr{%?%teors

are exposed an ativel'y har lastic p 0 oné side *
. of the ddmectlo@ctric cable 7 mnth adhesive or the like as shown in
Fig. 6C. The plastic plate is made of polyester or the like and its |ength
is greater than that oFighe @orffushowsagotiter canboddaent gfothve Bwensiont in
the outer surface of the plastic plate 37 at a, positi,on mﬂere It can engage

with the .redfeffyFPEFifioet b Fi&3 08f 1Fnd 3TN Vi8Y FROVIRE2 t o
(20l s ) ikl U WadY Bl Rogtitl g e
- rectangul ar gyl Ys inserted and Figs. 6B and 6F are diagrams showing parts
of the cdnnectcr_and the terminal. 1In Figs; 6A-6F, those
‘components which are common to those in the previously dis-
cussed embodlments similarly numbered. .
In Fig. 6A, reference numeral 11 designates the -
connector holdzng tye contacts 4. A rectangular protru;zon
33 is formed on the inner surface 50 of one side wall of the
housing 32 extending along one edge of the cable insertion hole.'
. More specifically, as shown in Fig. 6D which is a diagram
. showing the inner surface 30 of tlie housing, the rectangular
protrusion 33 extends pefpendicularly to the axis 42 of the
connector 11. As shown in Fig. 6E, the rectangular protru-
stion 33 has a top portion 38 which is trapezoidal in section.
Protruding partitions 21 are formed on an inner
surface 40 opposite to the inner surface 30 which are adapted
to isolate the juxtaposed contacts 4 fram one another as shown
in Fig. 6B, which is a perspective view of the connector,-and
in Figs. 6A and 6F. Each of the partitions 41 has a pre-

determined height as will be described later.

L



sion 33 formed on the inner surface 30 of the connector 11, an angle a (2225
bet ween the inner surface 30 and an extension of one sl oped-side 39 of
the rectangul ar protrusion 33-and which is further fromthe cable inserting
hole, be [err] or less as shown in Fig. 6E. If the angle exceeds [err], the
following disfficulty tends to occur. That is, since the nol ded housing 32
i’s, jin general, drawn in only one direction <utdinrg its nmanufacture, it is

icult to draw the nol ded housing fromthe nold as a result of which it

s drfficult o form ! honddaged’ faleLoP 0uEbenoled g SUAIM Henner

protrusion. Nonethel ess, 1n accordance W th the®invention,

be larger thagsf grelat Tdddctric e¥Bleif #Hi®haAG! €nserted liatocxagedsbierr],
the term nal nmenber 35 of the cable can be renoved fromthe housi ng because

the housi ng 3Zinsernigre hflead 'ebfsthe hoursing 82t i cImuthey itairmind]l member

accordingly, the cable insertion opeq%gg 3" is elastically deforned_ or
flexed out- wREdEhevREat tHEEELR FaPl b dhe3sondugtarh$agds PrBRfehe

o 10,2 ThGa" FHARLPHRHE L A0 0y e B8, SRR 1

W perpendi cu e axl ofine I'nner "Suftace as

own in . the Giggth&DrDit tdl e@¥eE SaPRd 17 QfichhadnesiFe Wrathah e i fs FHbwnbF
ternatively, a plurality of rectangular protrusions may be forned to

cover parts ofint Begwi@lh \TheTplastiegimtme tis mhds cHnmilyestieonort tice like

rect angul ar grooQve 34 provided in the term nal nenber 35 of the flat -
el ectric cabl 8fadthel A Hedss8TAICED RPethefeoEnthe conductors 8. A

 rectangular groove 34 is cut in the outer surface of the plastic
plate 37 at a position where it can engage with the rectangular
protrusion 33 of the connector 1l1.
In order to facilitate the removal of the terminal |
member 35 of the cable from the connector, it is desirable '
'that, for the trapezoidal sSection of the rectangular protru-
sion 33 formed on the inner surface 30 of the connector 11, an
angle o between the inner surface 30 and an extension of
i one éloped side 39 of the rectangular protrusion 33 and whicﬁ
is further from the cable inserfing hole, be 45° or less as
shown in Fig. 6E. If the angle exceeds 45°, the following
difficulty tends to occur. That is, since the-molded housing
32 is, in general, drawn in only one direction during its
manufacture, it is difficult to dfaw the mglded housing from
. - the mold as a result of which it is difficult to form the
trapezoidal top portion of the rectangular protrusion. '
anetheless, in accordance with the invention, the

angle o may be larger than 45°. That is, even if the angle



wi dth, perpendicular to the axis, of the plastic plate 37 or to cover a
ahf of the wwdth. Alternatively, a plurality of rectangul ar .grooves 34 may
bg. tfjormed to cover parts of the width. As i$ clear fromthe above '
escCription, the locking strength can be set as desired by varying the
| engt hs of the rectangular protrusion and the ‘mating rectangul ar groove. It
IS necessary that, as shown in Fig. 6A the_gigtgnce between the top N
surface 38 of the rectangular pro- trustion 337and the top surfaces of the

protruding partitions 41 in the housing 32.9f the connector be smaller than
t he thi ckneséx%?e‘%é‘-sporttf‘ﬁn?e@f@ét me efhggg?go%e §Z?%3F ERR P%r i nal -
16 - nenber a u r £ 29€X RO : | S

equal. -to or ?g‘?‘%c};eerét <'§13(rt\!11 ?hg W%%né??co%?gghg&goﬁ%oﬁfgmezr E.Qt ﬁggegr%f]of/hed 34 is

fornmed. W theideriodardgpshsvit e exdadt andt escasrdieglygr thedcalbbye, when
the term nal nmember 35 of the cable is inserted between the protrusion
partitions 4insewtidne opendngsdtfixelastiraihe dofomed 97 fdex’dtTause the

urfaces of VHEADEAGRa FhncRBERENE ARB0SE, Oagts HEIGSFoLhEXRY ot Bt ng
partitions 4ggyd rgctangul ar protrusion 33 and, the contacts 4. Thus, the g
term nal nmenmber 35 is positively |ocked to the connector. In inserting the =
term nal nmenber 35 of fThe vettanguliar plretrvsierimay @o a8 tenovevem the from
the ConneCtoéﬂtéggawidth W, perpendicuiar to fhe axis of the connectér, |

of the inner surface 30 as shown in the Fig. 6D of to cover

a part of the width W as shown in Fig. 6F. Alternatively, a

plurality of rectangular protrusions may be formed to cover

parts of the width W. To correspond to this.;onsfruction,'the

rectangular groove 34 provided in the terminal member 35 of

the flat electric cable may be formed so‘as to cover thg entire

width, pefpendicular to the axis, of the plastic plate 37

or to cover a part of the width. Alternativély,-a plurality .

of rectangular grooves 34 may be formed to cover parts of

the width.

As is clear from the above description, the -locking
strength can be set as desired by varying the lengths of the
rectangular protrusion and the mating rectangular groove.

It is necessary that, as shown in Fig. 6A, the
distance between the top surface 38 of the rectangular pro- -
trustion 33 and the top surfaces of the protruding partitions 41

in the housing 32 of the connector be smaller than the thickness

of the portion, except for the groove 34 of the terminal



. | 7

term nal nmenber 35 nust pass through a gap which is smaller than its o

t hi ckness. However, the insertion or renmoval of the termnal nenber 35 can
- be readily achieved because, the housing 32 of hard plastic material can

readily elastically defiormor expand outwardly. Thus, the holding force of-

the protruding partitions 41 is exerted on the part of the term nal nenber

where the:rectangul ar protrusion 33 on the inper surface of the housing is -
~engaged with the rectangul ar groove 14 as 3 'sult of which the cable is
“dcked with the connector at a predetermned, controlled,. |ocking strength
~In this cormemiemi3s plethe didblef wheregtipe comiuctors78 aceorekpugled,t he

hei ght of the protrudinﬂopartitions 1,are determ ned suitably froma

desired | oc®thgSER8RG RO 0 1aT8eE| 588N RS WHickResRoasi e RATEAPRI . The

| ocking str : j fd hat, while.the rectangul ar groove is
formed in t%ﬁ%&?éﬁ??gggs%@o#o?ﬁgkhogsi ng, the rectangular protrusion
is formed on the pl aswithptied & odkinkNstRiEt RS @onist riEt &85 dedl- that the
di stance between the inner surface 30 and the toep surface of the protruding

partitions cribed shaveerwhémthehgerniskhessnber BlScofothe crrbdfe tise ter nmi nal

menber of the cable where the rectangular protrusion is formed and that the

gdi stance belASETEER PREANCTR G PTOtERELPR RaFtitions, bl ard Jhe \iRBLE t he

‘conduct ors ﬁfrefaeé)&pgﬁegf E&e.gshou%n%ngﬂg:) S;'sowéoy %tauggog S red a%dglu agt Q

. protrusion 33 to engage with the rectangular groove 34, the |
surfaces of the terminal member 35 are.strongly held by the
protruding partitions 41, the rectangular protrusion 33 and,
the contgcts 4. Thus, the terminal member 35 is positively
locked to the connector. ' | _ '

. In inserting the terminal member 35 of the Eab;e
in;o the cén#ecfpr'o; in removigg'it from the connector; the
terminal member 35 must pass through a gap which is smaller
than its thickness. However, the inéertion or remova; df_.
the terminal member 35 can be readily achieved because the

.housing 32 of hard plastic material can readily elastically"
deform or expand outwardly. o

Thus, the holding force of the'protruding.partitions
41 is exerted on the part of the terminal mémber.whefe the
rectangular protrusion 33 on the inner surface of the housing
.is engaged with the rectangular groove 14 as a result of yhich'
the cable is locked with the connector at a gfedetermined,.
controlled, locking strength. | |

In this connettion; the width of the gap, and



thg invention. Mre specifically, Fig. 7A is a sectional view showi ng a
fbrnector inte which the ternminal nenber of.a flat electric cable is .
i'ngerted and Fig. 7B is a perspective view show ng the term nal
nber of the flat electric cord showmn in Fig. 7A. In Figs 7A-7B, those
conponent s whi ch have been discussed with reference to the previously

descri bed enbodi nents are accordingly sim |l arhy Qunbered. As is clear frorQ
a conpari son of the enbodiment of Figs. 6A-6F with that of Figs. 7A and 73,

the structure_of _the .co ctoL. i Set . Ln,Fig. 3. ,
However, t hea?%%ﬁlf{bgl t ??f%t u?élé ov&if iérgl%Figg? r@%&‘%?ﬁ%ﬁ?f‘ ar %f’f g’c')em t hat

of the Fi QS;d@feﬁﬁﬂ”&D%ﬁamw&meﬁ Qfirgdr 8bkRinPfstrenighd Bhasthe plate -
of the term nal menber of the cable. That is, the plastic plate 17' of the
term nal nenbeasticitiyyef tAeahcduyihgramtmriadtangul ar protrusion or step 16
which is adapted to engage with the rectangul ar, protrusjon. The | ocking
structure is construct d#eadogking | HFarcivaeemayhes efOmedifiied thets erni nal
menber 35' of, the flat el ectr%c cable is.i sertgd. bet.ween the _insi

de
surface of t MRLEONIRE IS ER8UAHT (FRP TS0t udPRE Pat? i %o i8nET f'é?%@‘ble o the
oppoSit € | Nsh eI Haangl,Nend CFECEHYAlarSp2Re s idn STOFIRHeY LA { Ne *
rectangul ar -protrusion 33 as shown in Fig. 7A that is, the term nal nenber
35" is | ockethevigladdiz paanecsdr I1ln tHis kasetoit his cesmenafiaki ghat 6A- 6F,
the retention force of the protruding partitions 41 is exerted on the
| ocki ng partth® digtanceebeswaemathadaner isyrfackcil \andh thepteneserfacred

| ocki ng. st reggt&ear})drottr}%dﬁge}r’a_g nt{io'rﬁds t4tiebreeg3§/ﬂer0ftlfarﬂe the thickness

of the portion of the terminal member of the cable where the

Bt ]

rectangular protrusion is formed and that_the distance be
larger than the part, except for the protrusion, where the
conductors are exposed.
Figs. 7A and 7B show yet another embodimeng af
the invention. More specifically,.Fig. 7A is a sectional view
showing a connector into which the terminal member of a flat
.electric cable is inserted and 'Pig. 7B is a perspective
view showing the terminal member of the flat electric cord
" shown in Fig. 7A. In Figs 7A-7B, those components which have
been discussed with reference to the previousiy described

embodimén‘ts are accordingly similarly numbered.

@

As is clear from a comparison of the embodiment of
Figs. 6A-6F with that of Figs. 7A and 7B, the structure of the *
connector 11 is the same as that shown in Fig. 3. Howevér_,
the loéking strucﬁure shown in Figs. 7A and 7B differs from

that of the Figs. 6A-6B embodiment in the configuration of



term nal menber can be readily achieved. Similar to the |ocking structure .
of Figs. -6A-6F, the locking structure of Figs. 7A and 7B may be nodified sof 3¢
that the rectangul ar protrusion and the rectangul ar step cover the entire
wi dth perpendicutar to the axis or a pre- determned part of the width.

Al.ternatively, a plurality of rectangular protrusions and a plurality of

reetangul ar steps can be provided to cover paftggqf the width. Thus, the
cabl e renoving force can be set ‘as desired. In the above-descri bed

enbodi ments of [l gs. -6 - 4B, .a_rectangul.ar protrusion is provided
on the - 19-“5%%’?\1@& aF. Ekgggvogf,t ¥ tgé'%%grfgeé“b\’ﬂrt RE 582 sERPES of

inven- tion, the rafd pagkde prHtd U108 £MeNe DEe A4 10 t n nal
menber of the flat elggtric cggle and the n%ting reéigﬁgngrbgr%§é£1or step
may be provi deTA and @ tesnsctestangulatrhprsames boy ait 3gepuss efia s

obtained. In the case where a rectangular groove is formed in the
connector, it 342RFES TRHPREEEMIWitle tAggrechenslaT PFetruadPnsurface of the

(rapesoi dal i n Section aRBeuilHAk S5FBEERTE ot HESRrE ot (JAAFTIDRS, b
Berr] or |ess.aidve.hi ThedELord NarHed! Fhaate ARIDAN m%'aePEsFearS’f't&hJ ped
fromthe connector and the nol ded connector can be readily renove romthe
nmol d.” I n the oHlssctatier cabhe isisinsatrited bétwéden fdlpt ialséder serfadd @F the .
rfel atively thick and hard, it is not always necessary to bond the plastic
plate to the &Anegtgr: hd and the protruding partitions 41 formed on the
opposite inside surface, the rectangulér step 36 is engaged
with the rectangular brotrusion 33 as shown in Fig. 7A, that is,
the tefminal member 35' is locked with the connector 11.
Similar to the case of Figs. 6A-6F, the retention force of
the protruding partitions 41 is exerted on the locking part
solthat t?e terminal member is locked with a ﬁ}edetermiged
locking strength and the insertion and the removal of the
terminal mémbér can be readily achieved. |
Similar to the locking structure of Figs.,éA—GF,
the locking structure of Figs. 7A and 7B may be modified
so that the rectangular protrusion and the rectangular step
cover the éntire-width perpendicular to the axis or a pre-
- determined part of the width. Alternatively, a plurality of
' rectangular protrusions and a plurality of rectangular
steps can be provided to cover parts of the width. 'Thus,
‘the cable removing force can be set as desired. |

In the above-described embodiments of Figs. 6A-6F

and 7A-7B, a rectangular protrusion is provided on the



~+8ctangul ar protrusion or groove can be forned directly in the insul ator.
zgx npl e Term nal menbers were prepared for ‘a flat cable having five flat
G,

ductors 0.08 [err] in sectional area and connectors with five pins or
4. The term nal nenbers and the connectors hq different heights of the

ntacts were fabricated according to the |ocking structure shown in Fig.

rectangul ar protrusion on the inner surfacé off fhe connecting housing, L
dlfferent angles a and different, nunbers of steps as indicated . in Table 1
bel ow. The |canpestearpeHeversty io acRaTdRRSe JHithdhe 55°EB-°€6HH%6@8F“6f

emouing 1 ortPRmEntoAERF bR A" dlenipaten Bl Y Pavigh pRthelY ¢

~.

Angl e terminal memDWFVSE Ofe H1ARSeTeOEF Ui @ble and the md€ing :
0o | 3 0.08 T qerr] 0.3 kg 0.31
kg 0.31 kg fec¥angul@rlgroove or step mgprbd provided onOtBe conmgedtor 1.1
1.3 0.15 . [errL. 0.3. 0.8 . 1.1 -1.2 Q.20
[err] witlp the samg gdvantagepuy effeqts Qhtaipedspalantherepderatiessy,

n%hffgf EE%QJ%?%%?ES%%E?%EE%‘%? thetfe SR o 0.1 m  #
changed i f t??lee ang}l‘\q'teé ﬁ?@h%%ﬁé%‘f%%ﬁ’?ﬁgﬁr@ l?%éfgglr/é]pgu%%e of greatly
connector housing and an extension of one side wall of the -
grodve which is trapezoidal in section and.which is closer
to the cable insertion hole, be 45° or less. In this case,
the terminal member can be readily removed from the connector
and the molded connector can be readily remo#ed from the mold.
In the case where the insulatign of the flat
electric cable is relatively thick and hard, it is not always
necessary to bond the plastic plate to the cord and the
rectangular protrusion or groove can he formed directly in
fhe insulator.

Example

Términil members were prepared for a flat cable

having five flat conductors 0.08 mm'

in sectioﬁal area and

connectors with five pins or contacts were fabricated according

to the locking structure shown in Fig. 4. The terminal members

and the connectors had different ﬁeights of the rectangular »
protrusion'on the inner surface of the connecting housing;_

different angles « and different numbers of steps as indicated

in Table 1 below. The length perpendicular to tle axis of the



or vice versa. However,.it should be noted that, in drawing the nol ded ;(giy
connector with an angle of [err] froma nold, the top portion of the N
rectangul ar* protrusi on was reroved. As described above, in the |ocking \
structure according to the invention, a rectangular protrusion or groove N
extending perpendicularly to the axis of the connector in- corporating the
ontacts is provided on the inner surface of ong side wall of the housing

0 he connector, protruding partitions isolating the contacts from one

another are fornmed on the inner suriace of the opposite side wall of the
housi ng, and CORREELOTRf| $RFL PTPIRYSLAR YADRARMRIOLOPERE RESh S fatBef or ned

on the terninalg&en%er-of he flq% electric %plé'so that t éﬂ&ting

rect angul ar. grc@ &<5r erot }hesic isrgﬁ&‘é’g’gj 17 A& -PRRIEN Ia?lr-ﬁf' Prusi on
or groove forngdason the inner sur- face of the one side wall of the

housi ng. The | ocking structure. -of the invention has a sinple construction

and snmal | size has no usel ess space. Yehetlhe term nal nenber is inserted
bet ween the inner surface of the one side wall- and the protrudin
NMUhQ 6 ‘cn. t

partitions, tHieighs: {ABLISF prot ABSL8N or grag . )
,?pe while the oR of &drat rudi ng itiome ic iduartoed $0 tha
. Tocking part so tRahethe term nal nber is lpck hi bt egto )t
a predeternined-l?é an strength.¢ he ternina'%hggbg?'g%h eqﬁggd?%yb'g% ik
enserted and-renogedsfromthe congegetor. Furtoa noreg,ghe | oakigng stiemngth

. can be changed as desired by .changing the |l ength of the rectangul ar protru-
0.15 . 30° 0.3 = 0.8 1.1 1.2

0.20 45° 0.3 0.9 1.3 1.6

As is apparent from Table 1, as the height of the

rectangular profrusion is increased, the cable removing force
- is increased.. Howefer, if the height 'is lower than 0.1 mm,
no difference was observed. Also, the cable removing fércé

. is not greatly changed if the angle is changed from 45° to 30°
or vice versa. However, it should be noted that, in drawing
the molded connector with an angle of 45° from 2 mold, the
top portion of the rectangular protrusion was removed.

As described above, in the locking'sﬁructure
according to the invention, a rectangular protrusion or groove
extending perpendicularly to the axis of the connector in-

& . corporating the contacts is provided on the inner surface of one
side wall of the housing of the connector, protruding partitions
‘isolating the contacts from one another are formed on.the'

inner surface of the opposite side wall of the housing, and



i yn or ~groove or the nunber of rectangular protrusions or grooves. Thus, a
JogKking structure having a high reliability; small size and low - )
iuf act uring cost is provided in accordance with the invention. -22-

Al MB: 1. A cabl e connector for detachable connection to a flat
electric cable, conprising a housing having_asgable insertion hole forned .
therein to receive an end 5 . portion of saird cable in electrical
connection with contacts within the housing, and term nal nmenbers having

| egs of equaPatingt reesanavdiangSooeVRs Yy prnosrushensoses ripmimeidt pal [y in a

ingle line, first, f i.d -bei nt bst anti al | t 900 to
o 19re 0% ohel teRp D atmRer R ‘rnd Braic ldREEL 3 AN gy 2t O 1O
d. t . f \ [ i - t i > i t h
e ot “the FhécasbMP Y fUiranfulSE ORfoMV O} BrofPuliod s Urlglgdd bifh

opposi te sidehef rectfshfilsy PFotEASiomidt fgrodvesEdenédord "R fner sur-
substantially at. 900 to extend parallel to said legs of the first group,

t he arrangengace bef nthe wate side wall pof tthendoygsinge | egs extending, after

said bending, axially Qf the connector are staggered alternately in a .
zi g-zag manner and are'ﬁthr? H\Rﬁ(i??ﬁe%twqwrt%«?fe%gg HpveRf ion Bejaple

Sars orbhot! ot ErdefL S B DO RY AURSEC AR, | T bE
terminal member is inserted between the inner surface of the
one side wall and the protruding partitions, the rectangular
protrusion or groove engages with the matiﬁg one while the

~ holding force of the protruding partitions is imparted to
the locking part so that the terminal member is locked with .
the connector with a predetérmined locking strength. The
terminal member can be readily inserted apd removed from the
connector. Furthermore, the locking strength can be‘changed
as desired by changing the ;ength of ihe rectangular protru-
sion or groove or the number of rectangular protrusions or
grooves. Thus, a locking structure having a high reliability,
small size and low manufactufing cost is provided in accordance

with the invention.



-23- 2. A cabl e connector for detachable connection to a flat electric
cabl e, conprising a housing having a cable insertion hole formed therein t
receive an end portion of said.cable in electrical connection with contact
5 wi thin the-housing,. and termnal @$$pers havi ng | egs of equal |ength
ext endi ng outwardly fromthe housing init49ally in a singie line, a first
group of said | egs being bent substantially at [err] to extend in a
diYecti on perpendi cul ar to the axial direction of the 10 . connector, and
a second group of said legs alternating with the legs of the first group
bei ng bent at a position closer to the centre of the housing than the |egs
of the first group at an angle of gregigud han [err] and being then bent at
a position near an outer surface 15 —0of~the housing to extend in a
direction substantially parallel to said legs of -the first group, the
arrangenent being such that end portions of the |egs extending, after
bending, in a direction perpendicular to the axial direction of the
connector are staggered 20 alternatively in a zig-zag manner and are in
two |ines wthlfhe ends cabldecdmyscsabstant idetachablke ptaneect henpitbcla
ﬁ‘“’ee” adj acegi‘?gegﬁs%!%é‘tﬂéh%%bﬁfe,saég'ng?EBﬁgOfa | 8RR GhEMIR Lo the

ch bet ween

cable insertion hole formed therein to receive an end

5 portion of said Cable in electrical connection with
contacts within the housing, ~and terminal members
having legs of equal length extending oﬁtwardly from
the housing initially in a single 1line, a first group
of said légs being bent substantially at 90° to a first

10 side of the housing and then at 90° to extend in the

| axial direction of the connector, a second croup of
said legs alternating with legs of the first group
being bent substantially at 90° towards the opposite
side of said housiﬂi from said first side and then

15 substantially at 90° to extend parallel to said legs of
the first group, the arrangement being such that end
portions of the legs extending, after said bending,
éxialiy of the connector are staggered altérnately in a

. zig-zag manner and are in two lines with the ends of

20 the legs substantially .in a plane, the pitch between
' adjacent legs in either of said groups of legs being
~ : '
o equal to the pitch between said lines.

e

T



-24- 3. A connector according to Caiml1 or Caim2 including a | ocking
ructure and wherein said housing is nade of hard plastics material ,
adapt ed to accommodate contacts therein, a first rectangular 5

otrusion or groove is forned on the inner surface of one side of sai d
ousing in such a manner that said fiyst rectangul ar protrusion or groove -
extends perpendicularly to the axis of said connector, protruding
partitions for isolating said contacts from 10 one anot her are fornmed on
the inner surface of another side wall opposite to said one side wall, and
a second rectangul ar groove or protrusion is provided on a term nal nenber
of said flat electric cable in such a manner that, when the term nal nenber
of said flat 15  electric cable is inserted between the inner surface of
said one side wall and said protruding partitions, said second rectangul ar
groove or protrusion is engaged with said first rectangul ar protrusion or
groove, whe?eby sahdceblmi ranngetiosr for |drtachipleatdnoeanéonoto 20 4.
A connect orefge CLALORY: ENcEhakeh Bordh AN SHSLL AL AAGYIAL B R4S on OF
groove prOV| ed on e rnner sdrfacé€ of one SI sal housi ng
covers the iseeet benahpdet formede bhiedtein pea perek bue aanténtihéoa)tﬂ@’!of said

connector, of $2{ 8 LAPEE FHT E@.@@tqflc%aﬂ Eorthect PHE #i€R WBhkagkssaid
housi ng. 5. A connector, as cl or i ch S%Id

m 3 ,
rectéhgmeﬂwﬁﬁQ&?ugpﬁnhHH§1QQVréﬁ Q£ﬂlﬁéinW?WP%h%sEa6bF8 B9Se s sl |
than the i rmﬁlai)a]i@ngﬁhdeﬁaeddﬁﬁgt augiwaard Xy ofbwem helse ahbuapazoi dal secti on

whose '1n1t1a11y in a single 11ne, a first group of said legs
belng bent substantially at 90° to extend in a _
direction perpendicular to the_ax1a1 direction of the
10 connector, and a second group of_said legs alternating.
with the legs of the first group being bent at a
position closer to the centre of the housing than the

legs of the first group at an angle of greater than 90°

and being then bent at a position near an outer surface b

15 of the housing to extend in a direction substantially
parallél to said legs of the first group, the
arrangement'being such that end portions of the legs
extending, after bending, in a direction perpendicular
to the axial direction of the connector arg.staggeréd

20 alternatively in a zig-zag manner and are in two lines
with the ends of the legs substantially in a plane, the
pitch between adjacent legs in either of said groups of
legs being equal to the pitch b=tween said lines.

O T 0
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30 “outer base is | arger than the inner base. -25- 6. A connect or
as clained in Claim4, in which an angle which is formed between sai.d inner
surface of said one side wall of said housing of said connector and an
.extensi on of one:wall of said rectangular 5 protrusion which is fornmed
on said inner surface and is trape20|dal in. section, said one wall being
further froma cable insertion opening -ghan the other wall, or an angle

b en sai d inner surface and an extension of one wall of said rectanguga{
groove which i,s for in ner urf and which is trapezoida
in section, with sai &&§Q&ﬁﬁ°ﬁmﬁ?ﬁfﬁ$b§%r Cgéﬁﬂ 3 Bife Gl3dd® t3 on hol e
than the ot heipcledihglegrieaskiong |essucfure an& whalﬁedhorsa#bas tﬁit?ﬁlr@d I 25
any one of th sP di ai.d,ter er of said .
flat electrlcgca@§§%h§§g§&£ a |(§éhg$ ﬁ%t%ﬁgﬁl g%g%gl %f said flat

él ectric cabl accomingdstastdanscits ttie&nglhangeflthanrehaalnemgtalt of

‘conduct grs VmFEBt@E%l@PPQﬁ@%L‘HO@%@”f’OPﬁeéabg H’x@t ﬁﬁhggt a(i'f%[ £ and

sai d rect angul a prOtI’USI on oOr groove Is orrre surface
of said plastPRepEdde of said Rowmiztbr @uchl a nédnren &hytoﬁ@mi‘ Claims 3

7 in.whichfsakd E@%&%ﬁ@dﬁﬂr RIrQ 6k & D& NGB @rQSVQhExQEanl fm or nore.
A connector tQ ttached to a flat _electric 25 abl e,
bstantlalIyp§§pﬁ8FéFH§€F3ﬁétﬁb§ﬂﬁtﬂﬁF%m?ﬁ said ConneCCOf'

protruding partitions for isolating said contacts from

10 one another are formed on the inner surface of another
side wall opposite to said one side wall, and a second
rectangular groove or protrusion is provided on a
terminal member of said flat electric cable in such a
manner that, when thée terminal member of said flat

15 electric cable is inserted between the inner surface of
said one side wall and said protruding partitions, said

"second rectangular groove or protrusion is engaged with
said first rectangular protrusion or groove, whereby
said terminal member is locked in said connector.

20 4. A connector as claimed in Claim 3, in which said
rectangular protrusion or groove provided on the inner
surface of said one side wall of said housing covers
the whole or a part of the width, perpendicular to the

_ axis of said connector, of said inner surface of said
€ 25 one side wall of said housing. ‘

5. A connector as claimed in Claim 3 or 4, in which
said rectangular protrusion has a trapezoidal section
‘whose ohter base is small than the inner base, and said
rectangular groove has a trapezoidal éection whose

30 outer base is larger than the inner base.

-
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af erence to Figures 2A-2C, or Figures 3A-3C, or Figures 6A-6F, or Figures

X 7B of the acconpanying drawi ngs. The text of the specification has been
g¢produced by photocopying the applicants origiRral typescript. [t may
Contain a few anendnents which are dLé icult to read. The original
typescript .containing these anendnent§”nay be inspected an the prom ses of.
the Patent O fice o ' \-.1

6. B connector as claimed in Claim 4, in which an - | f%
angle which is formed between said inner surface of - .
said one side wall of said housingIOf said connector
and an extension of one wall of said iectangular |

5 protrusion which is formed on said inner surface and is
trapezoidal in  section, said ohe wall being further
from a cable insertion opening than the other wall;'or
an ‘angle between said inner surface and an extension of

one wall of said rectangular groove which is formed in

10 said inner surface and which is trapezoidal in section,
' with said one wall being closer to said cable insertion
hole than the other, is 45 degrees or less.

7. A connector as claimed in any one of.'the

preceding claims, in which said terminal member of said
.15  flat electric cable has a plastic plate Lbondeé to one

- side of said flat electric cable, said plastic plate

being longer than the length of conductors which are

exposed at one end of said flat electric cable, and

said rectangular protrusion or groove is formed on the
20 outer surface of said plastic plate.

8. A connector as claimed in any one of Claims 3 to
7 in which said trapezoidal projection has a height of
0.1 mm. or more.

9. A connector to be attached to a flat electric _ ?.
25 cable, substantially as hereinbefore described with o S

'reference to Figures 2A-2C, or Figures 3A-3C, or '

Figures 6A-6F, or Figures 72-7B of the accompanying

drawings. '

The text of éhe specification has been reproduced by photocopying the a.ppliéanté original

typesoxript. It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office
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