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dnvention relates to a connector for termnating flat ri bb%r%ﬁ%jgf 8w
having a plurality of 5 closely-spaced parallel signal and gro ,ug 2,
conductors. U. S. Patent No. 4,260,209 discloses an electrical

connector for termnating, jﬁ{g éégggnf:aﬁﬁﬁ&,rg& mﬁnt&gamn Bt&%vi ng a

plurality of signal and Qgro ctors enclosed 1n an 1 nsul ative
j acket. The connector has 10 signal contacts with slotted beans for
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disposed at a different elevation. Prior to

termination, the insulative jacket must be stripped to
expose the signal and ground conductors individually so
as to permit separation of the signal and ground

20 conductors into different planes. The stripping

' operation is time consuming and adds to manufacturing
cost. Further, after the signal and ground conductors
are terminated they reside at different heights in the
connector, thereby increasing the overall size of the

25 connector.

U.S. Patent No. 4,681,382 discloses an electrical
connector for terminating flat ribbon cable wherein the
signal and ground conductors reside at the same height
after termination. However, a portion of the insulative

30 Jjacket still must be stripped from the signal and ground
conductors prior to termination. Also, the unstripped
portion of the flat cable is bent back over the
connector after termination so that it can be gripped by
a strain relief. There is a need for a simpler and more

35 effective connector for terminating flat ribbon cable.

The invention is an electrical connector for
terminating flat cable of the type having a plurality of



The invention is an electrical connector for termnating flat cable of

.the type having a plurality of -2-
signal and ground conductors in parallel alignment. The connect or
conpri ses a housing which holds a pluralidy of . signal contacts and a
ground bus. Each, of i I r

term nation slcﬁlg%?con‘idggg%n? co#%@% % %o%ﬁ ﬁggggeﬁggggﬁﬁbgatlon of

respective sai coingetoxr ocreRtbses Thehegusima %nsc aBodds a plurality ef
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| east one 10 UV§H§%0%$dha%o%f$ﬁ@?%H ¢ONPREHPY BeTRERaEigReSEPEsai d
si gnal condgct %&ﬁih@@é& f&%@&hﬁ@tmﬂr@y@gw@ément peihetbtiennofati on

th to. A di Ih duct t ti
Slots, the  HPRAGE LR ARI S ST AAPICEob e ThE PRESHN PESSEoB.E 15

bypass sl ot ar q;mfahgte;ﬂ &£ odir dlad d:dmd@d:tmnl téymbhationssioak eadhgr ound
conduct ors re5|de QF%ﬁgggg fﬂéﬁfﬁﬁfbn d1%$fa§8@%§€tQérﬁiﬁgElgﬁrgkngt'On

t her et 0. 0 anot hér ~aspe € i nventiron
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Fig. 1 is an ispneddute ﬂ/éﬁm:oét%hew@fét@al Accof@mgct@rta@cordl ng to the
i nvention termpnated o a caQﬁ nt view

f
of the connect dPYFRH ke the %%QP%£ Tﬂ%'%%ﬁﬁﬁc?%Fmé%%ﬁgo?n é?8§s %g i on:
30 Fig. Ircursd corpdweiashk vi@mnidat hen cohoest amd skthenat leastFobge 2,

and al so SE8MAQ%ﬁ%één§¥ofcgrér§% a£5§§t8h¢h that the plurality of
signal and ground conductors reside in a common plane in
the connector after termination thereto.

According to another aspect of the invention, the
ground bus also has a signal conductor termination slot

20 configured for insulation displacement termination of a
respective one of the signal conductors.

The invention will now be described by way of
example with reference to the accompanying drawings
wherein:

25 Fig. 1 is an isometric view of an electrical
connector according to the invention terminated to a
ribbon cable;

Fig. 2 is a front view of the connector with one
end of the connector shown in cross-section;

30 Fig. 3 is an exploded view of the connector shown
in Fig. 2, and also showing a cover for the connector;

Fig. 4 is a top view of a housing for the
connector;

Fig. 5 is a bottom view of the connector housing;

35 Fig. 6 is a cross-sectional view through a ground
bus for the connector taken along line 6-6 of Fig. 3;

Fig. 7 is a front view of the connector cover;



Fi g. 4is a top view of a housing for the connector; Fig. 5is

.a bottomview of the connector housing; 35 Fig. 6 is a
cross-sectional view through a ground bus for the connector taken al ong
line 6-6 of Fig. 3; Fig. 7 is a@afront view of the connector cover;

- 3- Fig. 8 ) é)OI O@B’éﬁ\’)xﬁfv{&? gfnﬁ?gt@énﬁ&\f@ér cover; Fig.
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Fig. 11 is a si the connector wth cover installed in a
fully assenbl ed posiEi®n.10 is a Sl%eYJeeWs"%hWﬁ ¢onpegtor WhtR| EBEri cal

connector 8s c&%mrir%mpéulmtaaﬁaest@@lmsﬂ&m; cénfol ds a 10
plurality of signal contafts 12 in [ OWS site

ng oppo
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conductors 32 and gr n-an ernatrn
sequence in si dengyrisite pam ddsklatiganieoesing W twibchrhohdsl ative j acket
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al t hough only ®THEMBAHLEE ¥desioh ol dew® 14- cBhavkewsings hpfea
cabl e 30 are showmnirstHty ﬁacérhﬁs andceﬁbl@pﬁ@si@ea@@tie@l £Qcthggcongget or
so that the cable extends I(fter across t he, termE ti ng %gce 16 of
t he housi nFompeatpr 8 is\gqqp TSR RAENG o2 g@ ©Phe

si gnal conteBlse 130 s ﬁmtt@);b@dlawm@saoemumlteyu ¢fesigfal  which
are open t95tfmééﬁgdgég¥§r§&f &é%égdtégh é@%@@ 34 arranged in an

alternating sequence in side-by-side parallel alignment
within an insulative jacket 36. The cable 30 typically
has a sufficient number of signal and ground conductors
32, 34 to extend across the length of the connector 8,

20 although only a portion of the signal and ground
conductors of Ehe cable 30 are shown in Fig. 1. The
cable 30 is applied to the connector so that the cable
extends laterally across the terminating face 16 of the
housing 10.

25 With further reference to Figs. 2-5, the signal
contacts 12 are installed in respective cavities 20
which are open to the terminating face 16 of the housing
10, and the ground bus 14 is installed in a ground bus
slot 22 which is also open to the terminating face 16.

30 The cavities 20 for the signal contacts typically extend
through the housing so that they are also open to the
mating face 18 of the housing. Each of the signal
contacts 12 has a retention section 62 that is
interference fitted in one of the cavities 20 to retain

35 the signal contact in the cavity. Each of the signal
contacts 12 has a termination section 60 which extends

. above the terminating face 16 of the housing and



10, and the ground bus 14 is installed in a ground bus slot 22 which is
;also open to the termnating face 16. 30 The cavities 20 for the signal

contacts typically extend t hrough the housing so that they are al so
open to the mati ng face 18 of the housing. Each of the signal
contacts 12 has a retention section 62 that is +nterference fitted in

one of the cavities 20 to retain 35 théd-signal contact in the cavity.

Each of the SI aI cont act 12 s ater e n-g0 h
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recesses 86, 2 grouné[. Oburset a|£s tsblr?ov% O:tjz?dFJl?é‘JS I ’n éarscGh hoESI ng prgj égztlons

82, 84 is formed integrally in the ground bus into an

15 aréuate—shaped strip having ends 85 that are attached to
the ground bus. The projections 82, 84 are received in
corresponding middle recess 86 and end recesses 88 in a
side wall of the ground bus slot 22 as shown in Fig. 4.
The projections 82, 84 cooperate with the recesses 86,

20 88 to retain the ground bus in the housing. Further,
the middle projection 82 cooperates with the middle
recess. 86 to serve a keying function as will be
explained hereinbelow.

Referring to Figs. 1-3, the ground bus 14 has an

25 edéé.portion 70 which is formed as a termination section
that extends above the terminating face 16 of the
housing. The edge portion 70 is formed with a plurality
of ground conductor termination slots 72 that are
configured for insulation displacement termination of

30 respective ones of the ground conductors 34. The edge
portion 70 of the ground bus also has bypass slots 74
which are configured larger than the signal conductors
32. Each of the bypass slots 74 is laterally aligned
with one of the signal conductor termination slots 66 of

35 an associated signal contact 12. When the cable 30 is
terminated to the connector 8 as shown in Fig. 1, the

bypass slots 74 receive and accommodate the signal



the m ddl e projection 82 cooperates with the mddle recess 86.to serve
.a keying function as will be expl ai ned her ei nbel ow. Referring
to Figs. 1-3, the ground bus 14 has an 25 edge portion 70 which is forned
as a termnation section t hat extends above the term nating face 16 of
t he housi ng. The edge portion 70 is_forned with.a plurality - of
ground conductor termnation slots 72 hat are configured for
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The edge porti it idie ok bus may al so have si gnal conduct or
termnation slots 76ﬁg“égbéig%rtlon 70 of the ground bus may also have
signal conductor termination slots 76 which are
15 configured for insulation displacement termination of
selected ones of the signal conductors 32. Each of the
signal conductor termination slots 76 may be provided in
place of a corresponding bypass slot 74, thereby
providing for selective termination of one of the signal
20 conductors 32 to the ground bus 14. The signal
conductor termination slots 76 may be selectively
arranged on the ground bus. That is, the ground bus may
be produced in different configurations each programmed
to common different selected ones of the signal
25 conductors 32 to the ground bus.

The different configurations of the ground bus can
be installed in connector housings to provide flat cable
electrical connectors which differ only by the
programmed selection of the signal conductors to be

30 grounded. 1In order to differentiate between programmed
electrical connectors, the connector housings are color
coded. However, there is still a need to prevent
inadvertent installation of a ground bus programmed with
one configuration into a connector housing that is

35 color-coded for a different configuration. Therefore,
the ground bus and the housing have cooperative keying

features for each configuration. In particular, the



15 configured for insulation displacenment ternination of sel ected ones

.0of the signal conductors 32. Each of the signal conductor term nation
slots 76 may be provided in pl ace of a correspondi ng bypass sl ot 74,
t her eby provi ding for selective ter@i-nati on of one of the signal 20

conductors 32 tmMiddiee gooeHecHlon 142 off hehéei grelind busohgdutbesatedr aitnat i on
slots 76 may be.selectively .. . arranged_pn the ground bus. That is, the
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be installed in connector’ I'n O Provi ] | el ectrical
connect ors &hi creckss 86 ot yabjomhent wighothanpedisetéenion of the signal

conductors to be 30 pgroundegl. ot 1180k dghak 0ol £hEM §RbLAECHRS! WRGR
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instal | ation ofcandeted Dusidg ogsarTREE1bA D one configuration into a
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Therefore, the grothd® et he %%%rn%' hav@8odpdtat F#6 keyi ng

features fa0 easdhmeriorud ateceiveés pacdvenl 24, thae is driven toward
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Towers 78 at bofﬁgenéi 5% the ground %us have s%rfaces 79 that serve to

align the cabl dmbivifluale signabmnd GFourt | aendeshprat#dn. 34 of the winp
reference 19 FigiHboh Y, cHdrebPepddviaDnyest 96s8 F8getrascabgaver 24

that is drlvenéfgg”éhrfaces 28 of the nest are contoured to flank the
cable closely, thereby helping to align the cable in the
nest and in the connector.

Each longitudinal end of the housing 10 has a well

20 40 which receives a latch arm 42 of the cover 24. The
housing has bumps or protuberances 44 which extend into
each well 40 from side walls 46 thereof. A pair of the
protuberances 44 are laterally opposed to each other
within each well. The protuberances 44 act as stops

25 which are abutted by shearing surfaces 48 of the latch -
arms 42 as the latch arms are inserted into the wells,
thereby locating the cover at an initial, pre-stage
position on the housing as shown in Fig. 10. The latch
arms 42 have a slight interference fit between the side

30 walls 46 of the wells, thereby providing a sufficient
drag on the latch arms to keep the cover in the pre-
stage position. In this position the cable 30 can be
threaded between the cover 24 and the housing 10. Upon
application of a force that drives the cover and the

35 housing together, the protuberances 44 are sheared from
the walls 46 of the well by the surfaces 48 on the latch
arms 42. The cover is retained in a final, assembled



t he housing 10 W|th the cabl e 30 therebetvveen to termnate the cable to

.the connector 8. The cover 24 has a scal | oped surface 26 which
accomopdat es t he i ndi vi dual signal and ground conductors 32, 34 of the
15 ribbon cable, thereby providing a nest for the cable. Side surfaces
28 of the nest are contoured to flank t cabl e~cl osel y, thereby

hel ping to align the cable in the st and in the connector.

Each | ongi tudin d of Ocn4 h ives a
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arms 42 have a SiatgHihhan g ftr eH@ﬂ%@ wsaliby| €L46 of the
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beneat h | ocki ng tabhs 52 on t he housin as shomn in Fig.
The i nvention ipedign | thanekys P Qﬁ he connector tO ‘have a

small size.
15



5 having signal contacts and a ground bus for termnating flat ribbon
;cabl e of the type having a plurality of si gnal and ground conductors
arranged si de-by-side within an insulative jacket. The invention has

t he advant ages that the insulative jacket need not be 10 stripped from
the cable prior to term nation, thereby avoiding a stripping operation,
and the signal and ground conduct8rs remain in a conmon plane after
term nation, thereby permtting the connector to have a smal | size. 15
- 8- CLAI NgLAIMS 1. An electrical

connector for termnating flat cable (30) of the type having a
plurality of signal _ 5 ¢conduyctars 2) and rouag C nduclors}%$4 i

par al | el alignnént,AFhéﬂéﬁﬁﬁﬁééarQ9ﬂﬂﬁéﬁﬂﬁ1 oF R i1 s ,%%?Q
plurality of sicgihdle q@Maetts thE typec hreaadnign a i uralimusshggigeeh of the
si gnal contact Vi signal ] | AN _
configured ?or %fgauﬁ%%%t i(g%r}diag-l& gcréﬁlgln %Og{dné%%%ﬁﬁo@ aﬁ{r gé%%%ﬁ%% said
si gnal conduct edigdflentandhe goomettiors qomprisdang &l Housing t (k0 housi ng,

t he ground bus#i%\gagq @f”s%.'g&faﬁ' %fong_ragg:gd 12) UL P o argd nation slots

(72) each configured for I'nsul ati on |sglacenent termnation of a

respective sai #oMsiggourdctondudhe sismpl centaats ihasting & mgnal

the ground bus cohthicdtayr dernfasltione AWRASE ) onfiguded)tgonfigured to

permt at ]east, one of said SI%Pa conduct.,ors ég% toIPass,throng

sai d grouﬁH)bu§nﬁ n displacement termination o respective sa
signal conductor (32), and a ground bus (14) secured in
the housing, the ground bus having a plurality of ground
conductor termination slots (72) each configured for
insulation displacement termination of a respective said

15 ground conductor (34), characterized in that:
the ground bus (14) has at least one bypass slot
(74) configured to permit at least one of said signal
conductors (32) to pass through said ground bus without
termination thereto, wherein the signal conductor
20 termination slots (66), the ground conductor termination

slots (72) and the at least one bypass slot (74) are
arranged such that the plurality of signal and ground
conductors reside in a common plane in the connector
after termination thereto.

25
2. The electrical connector according to claim 1

wherein the ground bus has a signal conductor

termination slot (76) configured for insulation

displacement termination of a respective said signal
30 conductor (32).

3. The electrical connector according to claim 1
wherein the ground bus has towers (78) for guiding the
flat cable during termination to the connector.

35
4. The electrical connector according to claim 1

wherein the ground bus has projections (82, 84) which
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termination thereto, wherein the si gnal conductor 20 term nation slots

(66), the ground conductor term nation slots (72) and the at | east one
ypass slot™-(74) are arranged such that the plurality of signal and

gr ound conductors reside in a conmon plane in.the connector after
term nation thereto. 25 2. The9el ectrical connector according to
claim1l wherein the ground bus has a signal conductor term nation
slot (76) confi red f.or ul s C poof a
respective sai é gna tesdhcq:(s)nncfae ?%2 pég, %rﬁhé&%% ?I‘I cal

connect or accorstiouye che gmound buS/\he‘r dihe theusgfredind bus has towers (78)
for guiding the flat cable during termnation to the connector. 35

4. The electrical connector according to claiml wherein the ground bus
has projections (82,5-84)Thghiadectrical connector according to claim_4

cooperate wt hvfkﬁé&:%?&?%r{@%f 8Re igkrd - diitsd NBI P and SBE W EsbbEagEQUND bus
i n the housi ng. The eI ect r| cal cognect or. accordin 8 cI aimi4

5 wherein one &P& I 5 é%%i%ﬁ%e% 6laifrard el posb%g%?

recesses (86) aeyy Iejrorld Hasitd aesl domnectwy Hdesgigund bus to t he
connect or housing. .
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