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SPECIFICATION ELECTRICAL CONNECTOR ASSEMBLY W TH TERM NAL ALIGNNEhH’ggg?gM
‘Field of the Invention This invention gdanrerally relates to the art of
electrlcal connectors .$uch: as insul ati on displacenent type connectors,_and:"
particularly, to'a systemfor maintaining 5 proper alignnment of t he
‘term nal s of the connector prior to termnation. Background of the
“I'nventi-on Ekectrical connectors are SRESIBRICATIONe variety of applications

to make vari ous el ectricak S e fferent circuits or
electrlcal conponents. s%ﬁﬁe;ﬁ&bgﬂ C&R:Egggg LEEggggk
_ , ‘ _IIE_EEBMI_ALL_J;___%EHI_____EM

_ This 1nventlon generally relates to the art of
electrlcal connectors such as 1nsulation displacement type
connectors and, particularly, to a system for maintaining
proper allgnment of the terminals of the connector prior to

j»n

Backt und of the Inve

' '_ Electrlcal connectors are used in a wide variety
of applzcat:.ons to make various electrical connections
10 between dlfferent circuits or electrical components. Most
| connectors 1nclude a housing made of insulating material
such as plastic or the like, and the housing mounts a plu-
rallty of terminals. The term1nals are arranged in a par-
'tlcular'pattern, and conductors from different circuits are
is connected to respectlve different ones of the terminals.
The pattern of terminals in the housing correspond, for
example, to a plurallty of mating terminals of a second or
complementary ‘connector or electrical component. In some
_ connectors, the conductors are separately terminated to the
20 - 1nd1v1dual termlnals, and in other connectors the conduc-

tors : are terminated through mass termination methods.
One type of electrical connector is an insulation
dlsplacement type connector for termlnatlng a plurality of
insulated conductors of a mnltl-conductor cable. Such a

:ctor 1ncludes a plurality of termlnals having insula-
1sp1acement ‘sections at one: end for piercing through
nsulatf nfof the conductors to establish electrical
connqctlon,or'conduct1v1ty with respectlve conductlve cores
of the conductors. ", ' :
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connectors include a housing made of insulating material such as plastic or

the like, 'and the housing nounts a plu--g-ality of termnals. The termnals
are arranged in a par- ticular pattern, and conductors fromdifferent
circuits are 15 connected to respective different ones of the

"terminals. The pattern of terminals in the housing correspond, for exanple,
+to a plurality of natlngnEennnnalefoﬁnsuiamamn(ﬂlspiqﬂemanﬁeayecbnnealor

| ect I h t I
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“conduc- tors %?blﬁérWhﬂ&he@rﬁh9§nﬁraﬁ%$;ﬁkﬂtnrﬁﬁﬁhﬂﬁrﬁ%“kﬁ%#tih@ft99§'of
~electrical cogpagebes Whéu1pisﬂéa&hﬁﬂodhaaha@#ﬂﬂﬂs&ﬂ&%&d&ﬂﬁ&%&f&aiOand

| A
term'“g'”g %als ur%o&n%d Ey insulating web portlons of the flat ribbon

cable. The insulation displacement sections of the termi-
nals cut through the insulating pass of the ribbon cables
to:establish conductivity with the planar array of conduc-
tors. Such ribbon connectors have been designed for mass
10 termlnatlng extremely high dens1ty ribbon cables, with the
' conductors of the cables spaced as close as on the order of
0.025 inch.

| One of the problems with high density electrical
connectors, such as connectors for mass terminating ribbon
15 cables, is to maintain the terminals, particularly the
insulation displacement sections of the terminals, in prop-
er?alignment prior to termination. The terminals most
often are stamped and formed from thin sheet metal material
and can be bent or deformed during fabrication, handling or
20 assembly processes. During the termination processes, even
‘one misaligned terminal can cause the entire electrical

conhector assembly to become damaged or defective.
Heretofore, a variety pf approaches have been
made to ensure proper alignment_of the tiny terminals in
25 electrical connectors, particularly high density electrical
connectors, including ribbon cabiq connectors as described
above. Many alignment approachesfinvolve the use of side
walls, abutting shoulders, rampsﬁésurfaces and the like,
molded integrally with the connecﬁ?t'housing, usually about
30 ‘the terminal-receiving passages iﬁEthe housing, to bias the
terminals into proper aligned positlons as the terminals
are- assembled or inserted into the houszng passages. These
approaches have proven effectlve 1n a variety of appllca-
tions, but new alignment concepts have become necessary in
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i nsul ated conductors of a multi-conductor cable. Such a 287953 &hnector

i ncludes a plurality of term nals having,insula- tion-displacenment sections
at one end for piercing through the insulation of the conductors to

¢ establish electrical connection or conductivity with respective conductive
cores of the conductors. -2- One type of insulation displacenent

el ectrical Coéﬁﬁféﬂéi?(' RMeh’ Fers3tP %ﬂrﬁ&bﬁré" Guclenast In tBRAINGRINGS
‘which are gengcr:gcl'hlxétfars whléhh l?ael uréal LI)JI.'!Ych or rt]:enter:-lme spacing as
small as 0.025 inch. Using such alignment means as passage
side walls, abutting shoulders, ramped surfaces and the
5 like of the prior art, are either inappropriate or make the
manufacture of the connector extremely complicated when
used with such closely spaced conductors and their respec-
tive terminals. Such means usually are provided in the
housing outside the bounds or 'per__ipheral dimensions of the
10 terminals. When the terminals are spaced extremely close
to each other to accommodate the high density conductors,
there simply is J.nsufflcient wall space between the ternu-
nal passageways to economically provide such allgnment
means. _
is This invention is directed to solving these prob-
lems by providing an extremely simple but effective systen
for aligning terminals in a high density eleccrical connec-
tor.

Summa of the Inve o
20 An object, therefore, of the invention is to
provide a new and improved terminal aligmment system for
aligning terminals in an electrical connector housing.
In the exemplary embodiment of the invention,
although not limited to any particular type of application,
25 the alignment system of the invention is incorporated in an
insulation displacement type electrical connactor for ter-
minating a plurality of insulated conductors of a multi-
conductor cable. As disclosed herein, the cable is a high
density ribbon cable. The connector includes a dielectric
30 housing having a plurality of terminal-receiving passage-
‘ways for the insertion thereinto: of a plurality of termi-
nals in a given insertion direction. Each terminal in-
cludes an insulation displacement section at one end for

“"V\\u\\\\ i f\fi‘\if ﬁif :



ductors in a plane surrounded by insulating material and %3-053|ER | oi ned
by insulating web portions of the flat ribbon cable. The insulation
di spl acenent sections of the term - nalsdtut ‘through the insulating mass of
the ribbon cabl'es to establish conductivity with the planar array of
conduc- tors. Such ri bbon connectors have been designed for nmass 10

| prm oo s RLERCTol, 'tAE TRk on Hotl ope At | ok coibiipeds” &
probl ems wit hcbnghcdl:esec@.oei att ahcoppoesitecend sfows unatm odrehcat watingr
mass term nat #Egm&nsﬁ'l ahd a ﬁ%iaialt% E%c@i?xg’“sgﬁtt@ant SE%F%S the

particul arly fat'i on acement sectirons
prop- ends for secur:.ng the terminal in a respective one of the

‘5 passaqeways in the housing.

Generally, the 1nvent10n contemplates that each
term:.nal include an alignment portion or section of a given
width. Complementary 1nteren__gag1ng alignment means are
prov1ded' between the alignment ’p’ortion and the housing and

10 located within the bounds of the. glven width of the align-
ment portion. Therefore, the alignment system is not de-
pendent upon or effected by any well means or other struc-
ture of the housing between any two pair of terminals.

| Specifically, in the preferred embodiment of the

15 invention, the insulation displacement section of each
terminal :includes the al:.gnment ‘portion and has a notch
fac:.ng in the insertion direct:.on of the terminal. The
housing includes a rib for 1nterengagement within each
not__c,l;.__ Therefore, upon insertion of the terminals into

20 the_;:i_.;_'__ passageways, the notch of each terminal engages a
respective rib to accurately align the insulation displace-
ment section of the terminal prior to termination thereof
to one of the insulated conductors.

Still further, the terminals are fabricated of

25 stampe'd and formed sheet metal mete'rial and the insulation
dlsplacement sections or alignment portions of the termi-
nals are generally planar with respective side edges. The
notches in the terminals and the. ribs of the housing are
located to be confined within or. between the side edges of

30  the. alignment portion of the 1nsulatz.on dlsplacement sec-
tion. ' _'_

a__\'nd advantages of the

‘the following detailed

‘Other objects, featur_.‘é
invention will be apparent fro
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er alignnment prior to term nation. The term nal s nost of tegmegE¥® g anped
and formed fromthin sheet netal material and can be bent or deforned
~during fabrication, handling or assenbl y=rocesses. During the term nation
: processes, even one msaligned termnal can cause the entire electrical

. connector assenbly to becone danmaged or defective. Heretofore, a variety of
. approaches hav n_nade t nsure proper aljgnnent of the tiny termnals
in 25 el ec?regggllpg&ﬁﬁ'ecgﬁggf‘ piRt iSMNBEHAIR g Widdhsithe cpecompenying
connect ors, i ndrawiingsri bbon cabl e connectors as descri bed above. Many

al i gnment approaches involve the use of side walls, abutting shoul ders,
ranped surfaces and the like, nolded integrally with the connector housing,
usual | y about

.‘This Sheét Has Been \_Reilacé.ﬂ" "
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housing, to iy

. the term nal -receiving passages in the

5 ?grn1nals I nto proper allgned positions as the termnals are asseﬁ%iﬁgco{ve
| inserted into the housing- passages. These-approaches have Eroveg eone

in a variety of applica- tions, but new alignment concepts have bec

h as in

C. n - 3- extrenely hlgh density connectors, suc

| Qesz:{Ynl cond S mh|Ch have a pitch or center-llne spaci ng as snal
;”as'g1025 |gchqg' h AR, A-theoDrawingsssage side walls, abutting

‘shoul ders, ranped surfaCEheaﬂdatﬁﬁes of this invention which are believed
s to be novel are set forth with partlcularlty in the append-
ed claims. he invention, together with its objects and
the advantages thereof, may be best understood by reference
to the followzng description taken in conjunction with the
accompanylng drawings, in whzch like reference numerals
elements in the figures and in which:

FI;URE 1l is a perspectlve view of an electrical
10 connector according to the 1nvention, shown in fully termi-
nated positlon terminated to a ribbon cable;

FIGURE 2 is an exploded perspective view of the
electrical connector, along with the ribbon cable;

FIGURE 3 is an enlarged perspective view of one
end of the connector housing in conjunction with several of
the insulatlon displacement terminals;

FIGURE 4 is a vertical section through a portion
of the hous1ng and one of the passageways therein receiving
one of the terminals of the connector, and
20 FIGURE 5 is a vertlcal section taken generally

along line 5-5 of Figure 3 bmt w1th terminals inserted
therein. '

o

This.Sheét Has' Been Reﬁ

L




5 - |i ke of the prior art, are either inappropriate or ¥8k@58h&P
nmanuf act ure of the connector extrenely conplicated when used with such
cl osely spaced conductors“and their respkt- tive terninals. Such neans
-usual l'y are provided in the housing outside the bounds or peripheral

v -.di mensions of the 10 termnals. Wen the tern1na|s are spaced

“there sinply

1ch other to accon [ ) conduct or s,
PERER TR e BRRFANCRY passageways
rdhgghmethenﬂaas;ngs in greater detdahls and

“Lnvention T SiLeeted bagRLL! G0abheae RgbI SRR BN RLOYLORARoROLEH! RV

“sinple but ef |ve sys _ I'gni'ng Nalibits
“el ectrical connetnsulatlon*dlsplacement type electrical connector, gen-

5 erally des1gn ted 10 (Fig. 1), for terminating a plurality
of insulated.conductors of a multl-conductor ribbon cable,
generally deelgnated 12. The ribbon cable has a very high
density and ludes a plurality of conductors 14 on cen-
ter~line spac ng as small as 0. 025 inch. As is known in

10 the art, suchfrlhbon cables lnclude insulating material
conductor as well as a web of insulating

extrenely cIo§etFo e

~~t o economical |y prOV|deReG b

surroundlng_e
material joii ing the conductors in a planar array, as

shown. l: '
Asrtéet seen in Figure 2, electrical connector 10
1s- includes a @ -
unitarily molded of plastic material or the like for re-
ceiving a plurality of insulation displacement type termi-
nals, genera: designated 18. After the terminals are
inserted into: the housing, a cable aligning member, gener-
? 20 ally designate 20, is positioned onto the tcp of the hous-
| ing. The ca le aligning member is unitarily molded of
dielectric material such as plastic or the like and in-
cludes a pair of flexible latch arms 22 at opposite ends
thereof. The ‘latch arms have outwardly directed hook por-
epping behind ramped latch bosses 24 locat-
gs 26 of upstandlng end portions 28 of

ectric housing,'generally designated 16,

25 tions 22a forl_

ed within openzn

housing 16. ”he cable aligning member has a plurality of
transversely . fented troughs 30 into which individual ones

_ : of conductors i=of ribbon cablefﬁé are positioned to as-
cL .30 sist in proper
| Cable allgnlng member 20 also xncludes a plurality of lon-

i_allgning and retalnlng the ribbon cable.

insulation disp ____,acement sections (descrn.bed hereinafter) of
terminals 18 project for pzerclngjrhrough the insulation of

'”‘ﬁﬁ‘iiﬂ‘ri‘ii’nﬁﬂi“uﬂin




tor. Summary of the Invention 20 An- obj ect, tdyﬂdgéﬂfi of the

. invention is to provide a new and I nproved term nal alignnment system for

| al irgni ng tern1naPs_|n an electrical connestor housing. In the exenplary f
_embodi nent of the invention, al though not limted to any particular type o
é apblication 25 t he allgnnent system of the invention is incorporated
Cinsan i hsul atiop di spl acenent type el ectrical .connector for ter- mnating g
- plurality of iTsePancerRbAGLR igdixidvalily certinatinepithe céadadegskgse
| hereln t he cabfethé a8aBigh density ribbon cable. The connector includes a

' [ haying a plurality of term nal-receiving passage-
_ectrlc 30 hous'”ﬂas%Xy,gele trical gonnector 10 includes a termi-

nation cover, generally designated 34, which has channel-
shaped end portions 36 for positfoning over upstanding end
portions 28 of housing 16 in the assembled condition of the
connector as shown in Figure 1. Appropriate latch bosses
are provided within the channel-shaped end portions 36 of
the termination cover for latching behind latch bosses 38
at the ends of housing 16 to hold the entire connector
assembly in its terminated condition, with termination
cover 34 sandwiching ribbon cable 12 between the cover and
cable aligning member 20. To that end, the underside of
termlnatlon cover 34 is provided with a plurality of trans-
versely oriented troughs 40 which . -engage individual ones of
conductors 14 of the ribbon cable in its terminated condi-
t1on as shown in Figure 1. Troughs 40 of termlnatlon cover
34 are aligned with troughs 30 of cable aligning member 20
in the assembled or terminated condition of the connector.
Before proceeding to a description of terminals
18, reference still is made to Flgure 2, and particularly
to the array of apertures 32 in cable aligning member 20.
It can be seen that the apertures are arranged in a pattern
or array provided by two pairs of rows of apertures, with
: th_i;pertures in each row in each pair of rows being longi-
tudinally offset relative to the apertures in the other row
1n .each pair thereof. This offsettlng pattern of apertures
is provided to accommodate the hlgh density, close spacing
between conductors 14 of ribbon cable 12. The pattern of
apertures 34, therefore, best represents the pattern of
termznal-receivzng passages (descr1bed hereinafter) in
housing 16 and the corresponding pattern of terminal loca-
tions w1th1n the housing.

Phis: Sheet H
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ways-for the insertion thereinto of a plurality of term-—rﬂﬁ!ﬁf?1??g;x§2t
insertion direction. Each term nal |n-ﬁgludeslaP.|nsuLab{ogne|§P ?ﬁe
: R i i on abo
- section at one end for G e piercing t i nsul a ( _ _
“conductors, a contact section at an opposite end for mating m%thfa mat i ng
t erninal, and an internediiate securing section between the ends for

-:securing the terninal inRefed®iog 86 Pigupkst Be 4 §|[d 4 péééﬁgﬁer%inaf Lae
i :0u5|ng GEnergthudthe |nvent|0fac onte ates th

€S -an 1lnsulation displacement section, generally
de51gnated 44, at one end of the terminal, a contact sec-
tion 46 at the opposite end of the terminal for mating with
5 a mating terminal of a complementary connector (not shown),
and an intermediate securing section 48 between the ends of
the: terminal for .securing the terminal in a respective one
of the hous1ng'passageways, as described hereinafter. cCon-
_ tact section 46 is in the form of a blade portion of the
10 term1na1 1ncluding a curved contact area 46a for engaging
| the mating terminal of the complementary connector or for
engaging a: contact pad of a printed circuit board. Secur-
ing section 48 includes ‘a plurality of teeth 48a for secur-
ing the connector against side walls of a respective pas-
.sageway in. the housing in an interference fit. Insulation
.tdisplacement section 44 includes .an alignment portion 44a
=and a pair of spaced insulation displacement arms 44b. It
-can be seen that the arms are pointed at their distal ends
-so that they can be driven through the web of insulating
material Joining adjacent conductors 14 of ribbon cable 12,
whereupon the conductors are terminated between the arms of
the terminals as the arms pierce through the insulation and
establish conductivity with the conductors of the ribbon
cable. In addition, as best seen in Figure 4, the
1nsu1ation displacement slot 44c deflned by arms 44b is
section 44 to the side of the lcngitudinal axis of the
'terminal by an amount equal to one half the pitch of the
ribbon cable (i e., .0125 inch). ',

At this point, it should: be noted that alignment
portion 44a: of 1nsu1ation displacement section 44 of each
terminal 18 1nc1udes a pair of 51de edges’ 50 which, in
essence, define the bounds of the allgnment portion. An
alignment notch 52 is formed 1n alignment portion 44a,

This Sheet:Has: Been Reﬂlaccd
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. 93-053 EP
term nal include an alignment portion or section of a given w dth.

Conpl ement ary i nterengaging alignnent aoggas are provi ded between the

al i gnnent portion and t. ousi ng and 10 | ocated within the bounds of

i “the given width of the al gn- nent portion. Therefore, the alignnent system
I is not de- pendent upon or. effected by any wall means or other struc- ture

= of the housi nlgetveeaesldeyeﬂgespsor tbereof antis faSpagl incthey;.nsertﬁen

preferred e 3% oﬂf
- section of eac ter I'--

facing in the3) nseﬁ@$§ﬁ¥f
rib for intergggagerenits

\ | N f#e S enent
R e L RE, fikcdey (B G R SR GE
e@gh.%ﬁmnqhem@mﬁeﬁma tranélﬁéem agckAenulgs a
the terminalsorore Mo 18T on108£Ep1adERERE Olseet iR 4 S Qrd Oft8f
s

secur:.ng se on 48 for offsett:.ng the insulation displace~
ment sectz.on from the secur:l.ng section in a direction
transversel "__f the insertion direction represented by
arrow “A". _oi'_e specifically, each terminal 18 is stamped
and formed fi th. sheet metal material. Therefore, it can be
10 seen in Figureﬂ' 3 how transxt:.on section 54 is formed or
‘bent to offse ﬁ:msnlation dlsplacement section 44 laterally

of securing sec

'I'ur ing to Figure 2, the terminal 18*' shown in

.that depiction "'_furthest to the left is part of one of the

15 “"inner" rows: f‘ terminals and corresponds to the configura-
tion of the it fminal removed from housing 16 in Figure 3.
However, note that the transition section 54 of the termi-

nal 18" positloned to the right of terminal 18' in Figure

2 is longer than the transition section of the left-hand

20 terminal. Such ‘terminal 18" is part of one of the "outer"
rows of terminals. The longer transition section results

in offsetting the insulation displacement section 44 of
terminal 18'_";1? greater distance from securing section 48

than the insulation displacement section of terminal 18' in

"3_5 order to l'oca_t the insulation displacement sections of the
' : - terminals w:.th:.n ‘housing 16 in pairs of
rows as best represented by the pattern of apertures 32 in

cable alignlng femher 20, as descr:.bed above. The contact
sections 46, wever, of the term:mals of each pair of rows

30  are aligned- generally parallel to: the longitadinal axis of
Thus, the connector 10 has two parallel
sections 46 and four parallel rows of
insulation dis' -?;acement sections 44. The contact sections




20 . their passageways, the notch of each term nal engage&_aoéseﬁgctlve
' rib'to accuratel y align the insulation displace- nent secti 03 e e
terminal prior to termnation thereof teiase of the insul ateOI cog ?orrred'
- Still further, the terninals are fabricated of 25- stanped an rormed
' sheet netal material and the insulation di spl acenent sections or alig

de
' f th erm.- nals_are generally planar with respective si
}gggtelson_srhg not gﬁtgrﬁﬁlﬁ’herﬁéﬁﬂlﬂ&l standthee conneator hemftﬂusm abanlta@%t ed

"to be confinedsectiion of bﬁb\/\lte&mhhalsb@etﬁgglﬁgggi- ﬁter eét s i ggt?'%tfaes
gg(rjt :ag\r/]agz aégg i’égs & it OLSBLASS g At osfeceach _terminal from one of the
: 1nner rows is aligned laterally relatlve to the connector
5 with the contact section of one termlnal of the other inner

row. Each of these aligned term:l.nals are identical but

rotated 180° so that the 1nsu1atlon displacement slot 44c

of the terminals are offset in opposlte directions. As a

-result, the insulation displacement slots 44c of aligned

X} term:.nals are spaced a full pitch (i.e., .023 inch) apart.

The insulat:.on displacement slots 44c of adjacent inner and

outer row terminals are offset in the same direction.

Since the ternu.nals are twice the pitch of the cable apart

(i.e., .050 inch), the insulation displacement slots of

e -1 these adjacent terminals are also. spaced .050 inch apart.

- ‘Referring to Figure 4, ‘terminals 18 are inserted

in ‘the direction of arrow "a": ‘into respective terminal

receiving passageways in hous1ng 16, each passageway in-

cluding a passage portion 55 communlcatlng with a reduced-

20 dimensioneq : ‘passage portion 56.- Securing section 48 of
terminal 18 - (shown in Figure 4) is press-~fit into passage

portion 55 to Secure the terminal in the * :ousing, while

contact portion 46 of the terminal extends through passage

_ portion 56 so that the distal end of the contact portion is

- 25 exposed for . engagement with a mating terminal of a comple-
mentary connector or a contact pad of a printed circuit

board. It should be noted in Flgure 4, as well as in Fig _

ure 3, that insulation displac ent section 44 of each

. terminal, partlcularly its allgnment portion 44a, is not

: ’:--.'.3& bounded on its sides by port:.ons of the housing. Because

Sheet Has Been Reﬁaced
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;lnventlon will be apparent fromthe followi ng detail ed oes<osPipen taken

i col Bri ef Description of the
i-h: connection with the acconpanyi ng draw ngs.
'Mnngs The features of this invention<#=<Th are believed to be novel are

forth with particularity in the. append ed clainms. The invention,
gether with its objects and
order to bound and confine and ‘thereby, align the insula-

tion displacement sections of the terminals. Therefore,
the invention contemplates a nnlque system for aligning in
a dlrectlon parallel to the 1ongltud1nal axis of the con-
nector the insulation dlsplaoement sections within the
bounds of the terminal itself.

_ More particularly, the;lnventlon generally con-
templates the provision of comllementary interengaging
allgnment means between the allgnment portion of the termi-
_ : '1th1n the bounds of the
width of the alignment portlon as deflned by its sides 50.
Thls complementary 1nterengaglng allgnment.means is provid-
ed by notches 52 on the unders1des of the alignment por-
tlons 44a of the termlnals, the notches facing in the in-
sertion direction ("A") of the terminal and engageable with
ribs 60 of the hou51ng. In Figure 4, as well as with one
of .the center-most terminals shown in Figurs 3, it can be
seen how ribs 60 seat within notches 52 and trereby prevent
any lateral movement of the 1nsulat1on displacement sec-
tions 44 of the terminals. This interengacement between
ribs 60 of the housing. and notches 52 in the terminals
ensures proper alignment of the termlnals, and particularly
the ‘insulation displacement arms 44b of the terminals for
termlnatlon to the conductors 14 .of ribbon cable 12. 1In
25 other words, the ribs and notches establlsh a precise pitch
for the terminals corresponding to the center-line spacing
of the conductors of the cable. Th1s is especially impor-
tant when used with a stamped and formed terminal having a
transition section 54 displaclng the insula*ion displace-
ment: section 44 from the plane: of -securing section 48.
That is, while forming the termii l or during subsequent
processing thereof, the insulat on displacement section
could become displaced from its d-;”?ed position. The ribs

T fiiitﬁiﬂ" "Tiu




-5 t he advant ages thereof, nmay be best understood by re?dr@p3eEFo the
\ follow ng description taken in conjunction wi th the acconpanyi ng draw ngs,
in which like reference nunerals identifd3tike elenents in the figures and

in which: FIGURE 1 is a perspective view of an electrical 10 connect or
. according to the invention shomn in fully term - nated position term nat ed
i to a ribbon cableg; qg ex Ioded ectl V|e
~ electrical co tQﬁt Rt IR ?#) ¥9¥§?%§ﬂﬁﬂged

per spective vmmNtérminaﬂﬁon dbﬂﬂloﬁltbesc@ueetoosubbudisglaoementunct|on
wWith several of the '”SuiﬂthgggﬂbiB'a%%@ﬂ“tééﬁiﬂéf“fs F5CREetted Anto

'vertlcal section through™a por
housing 16 in the direction of arrow "A" as viewed in Fig-

5 ure 4. As securing section 48 of each terminal is press
fit into passage portion 55 of the housing, notch 52 of the
terminal seats snugly over its respective rib 60 of the
housing to precisely locate in a direction perpendicular to
the axes of the conductors of the cable the insulation

10 displacement portion of the terminal and maintain proper
alignment of the'terminal for termination t~ a respective
one of conductors 14 of ribbon cable 12. With insulation
displacement sections 44 laterally offset relative to se-
curing sections 48 by transition section 54, passage por-

s tions 55 likewise are offset relative to ribs 60 as best
seen in Figure 3. However, it should be understood that
this precise configuration is not intended to be limiting.
For instance, if a terminal 18 were to be totally coplanar,
without a transition section 54, rib 60 and notch 52 (as

20 viewed in Figure 4) simply would be moved slightly toward
the right as viewed in that depiction, so that, as securing
section 48 is inserted into its passageway, the securing
section will pass by the alignment rib.

Finally, Figure 5 shows a cross sectional depic-

25 tion through housing 16 to illustrate the two pairs of rows
of terminals 18 corresponding to apertures 32 in cable
aligning member 20 as described above in relation to Figure
2. The different lengths of transition sections 54 is
clearly understood from the depiction of Figure 5.  This

30 view also shows how curved contact areas 46a of contact
sections 46 are spaced along the length of housing 16 for
receiving therebetween a mating connector (not shown) in
the direction of arrow "B",
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of the housing and one of the passageways therein receiVving. 3 ¢p the

termnals of the connector; and 20 FIGURE 5 is a vertical
. section taken generally along line 5-5_¢9f4-Figure 3 but with termnals
. inserted therein. -7- Detailed Description of the Preferred Enbodi nent
- _Referring to the drawings in greater detail, and first to Figures 1 and 2,

" the invention is i ncorporated in an insulation displacenent type electrical
connector, gen- It will be understood that the invention may be

embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered

5 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
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erally designated 10 (Fig. 1), for termnating a pIuraIitbjabsbngplated
conductors of a multi-conductor ribbon cable, generally designated 12. The
ri bbon cable has a very high density amgsincludes a plurality of conductors

'~ 14-o0n cen- ter-line spacing as small as 0.025 inch, -:I'nsShees Has\BegmReplac&iD

- -the art, such ribbon cables include insulating materi.g ; each

- conductor as well as a web of insulating material joOi ' : (fctors in
a-planar arra@LAZMSshown. As best seen in Figure 2, electrical connector 10

15 i ncludes a dielectric housi-ng, generally designated 16, unitarily

mol ded of plastic material or the like for re- ceiving a plurality of
“insul ation di spl acement #-ypEntan ginsulation displacement type electrical

connector (10) for termination to a cable (12) having a
plurality of spaced apart conductors (14) with insulation

5 surrounding each conductor, said connector including:
an insulative housing (16) having a termination face
at which said connector is terminated to said cable, a

mating face and a plurality of terminal receiving cavities
(54, 56) for insertion thereinto of a plurality of
10 terminals (18) in a given insertion direction (A), each
said cavity having a terminal securing region (55) in which
a terminal is retained in said cavity;
an insulation displacement type terminal (18)
contained within each cavity, each terminal having a
- 185 generally planar insulation displacement section (44) at
one end including an insulation displacement slot (44c)
opening from a first edge of said insulation displacement
section for piercing the insulation surrounding one of said
conductors, a contact section (46) at an opposite end of
20 said terminal for mating with a mating terminal, and an
intermediate terminal securing section (48) between the
ends of the terminal for securing said terminal in a
respective one of said cavities within the housing;
characterized in that:

25 a second edge of ~each said insulation
displacement section opposite said first edge has a
terminal alignment notch (52) therein; and

said housing has a plurality of rib means (60)

adjacent said  termination face, each for

';;g interengagement with one of said terminal alignment
' notches in said insulation displacement sections;

whereby upon inéertion of said terminals into

said cavities, the términal.alignment notch of each

e



nal s, gener afhiyS :"l . After the terminals are ipseos8dEpnto the
housi ng, a cabjl | nber, gener- 20 ally designated 20, is

positioned antidill ) 1) B he hous- iAyY6é~ The cable aligning nmenber is
unitarily nolded of dielectric material such as plastic or the like and in-
cludes a pair of flexible latch arns 22 at opposite ends thereof. The latch
arms have outwardly directed hook por- 25 . tions 22a for snapping behi nd
ranped | atch bossctepPminadaengages; ahraspeehivigsr i neang st rregrately

- portions 28 of houglfgn]6inThe GaHHR iV Qj‘éd&dﬁ@?e:*ﬁéﬁmﬁdﬂl&ﬁi&%ﬂé
transversely oriented troughs 3Q i nto which individual_ ones. of conductors

14 of ribbon cabl @¥28aPE Badf iRt ated, songyctors;af §3id, caRles the
al i gning and ret ai bheglabtoni Qisplacement section of the terminal prior

5 to termination thereof to one of said conductors.
2. The insulation displacement type electrical
connector as set forth in claim 1 further comprising a
transition section (54) between said terminal securing
section and said insulation displacement section for
io displacing said terminal securing section fr:m the plane of
said insulation displacement section in a first direction
generally parallel to the axes of said conductors of said

cable. '

3. The insulation displacement type electrical

is connector as set forth in claim 1, wherein the terminal

alignment notch of each terminal is located to one side of

the intersection between the insulation displacement
section and its transition section.

4. The insulation displacement type electrical
20 connector as set forth in claim 1, wherein each terminal is
fabricated of stamped and formed sheet metal material and
with a respective one of said ribs extending into the
terminal alignment notch general;y perpendicular to the

plane of the insulation displacemént section.

25 5. The insulation displacement type electrical
‘connector as set forth in claimé};mherein the terminal
alignment notch of each terminal is located to one side of
its transition section in a direction generally

" perpendicular to the axes of the ;nsulated conductors of

30 the cable. :

s



Cabl e al i gning nenber 20 al'so includes a plurality of |ong3gosadEpal |y

nt ed aper&mggﬁa@ﬁsﬁkﬁk_h&ﬂ through which insulation displacement

i ons (desch : er) of tesn¥wals 18 project for piercing
-ough t he .ing Wt i bbon cable 12 and individually terninating
P _conduct ors e Laétly, el ectrical connector 10 includes a
“terni- nation cover, general I'y desi gnated 34, which has channel - 5

shaped end portions 36 for positioning over upstanding end portions 28 of

housing 16 in the asseng| edrgendnsuddtdont @ splacement type electrical
-~ connector as set forth in claim 2, wherein said terminals
are fabricated of stamped and formed sheet metal material
and said alignment portion thereogfis generally planar with
5 side edges, and said complementa:§ interengaging alignment
means is located between the side edges of the alignment

portion. ‘

-_g
-

7. The insulation displacement type electrical

| connector as set forth in claim 2, wherein said complemen-

: 10 tary interengaging alignment means includes a terminal

alignment notch in saiad alignment'portion opening towards

said insertion direction and a _j:ih on the housing for
interengagement within the notch.

.
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connector as shown in Figure 1. Appropriate |atch bosses ggeqgsogpded

w t-hi n the channel -shaped end portions 36 of the term nation cover for

‘Hat ching behind latch bosses 38 at the.ggds of housing 16 to hold the

re connector assenbly inits termnated condition, with term nation

r 34 sandw ching ribbon cable 12 between-the cover and cable aligning
~menber 20. To that end, the .underside of term nation cover 34 is provided
with a pl uralg_mmans-~ versel y ori ent ed troughs 40 whi ch engage
i ndi-vi dual NS E.R ye \ i q
condi- tion T J T '

al i-gned wthﬂﬂ@s 30 of- cabl e ali gni ng rrenber 20 in the assenbl ed or

term nated condition ofjat '&%rﬁﬁﬁaimél&gnment system is provided for an
' 5 electrical connector assembly (10) disclosed as an
- insulation dleplacement type connector for terminating a

plurality of inéulated conductors (14) of a multi-conductor
cable (12). 'I'he connector :mcludes a dielectric housing
(16) having a plural:.ty of term.nal-rece:.v:.ng passageways
(54, 56) for the insertion thexjelnto of a plurality of
terminals (18)'-_ in a given insertion direction (A). Each
terminal (18) 'ihéludes an insulation displacement section
(44) at one end for piercing the insulation about one of
the conductors, a contact section (46) at an opposite end
for mating w:.th a mating terminal, and an intermediate
securing sect:.on ‘(48) -between the ends for securing the
terminal in a respectlve one of the passageways. The
insulation dlsplacement section (44) of each terminal (18)
includes a notql___'x:_ (52) facing in the insertion direction
(A). The housing. includes a rib (60) for interengagement
with each no't‘dh ;' Therefore, 'upon insertion of the
terminals into: the passageways, the notch of each terminal
engages a respective rib to accurately align the insulation
displacement sect:.on of the terminal prior to termination
thereof to one of ‘the insulated conductors. The terminal
~ notches ( 52) and the housing ribs (60) are located within

the bounds ( 50) of the 1nsulat:|.on displacement sections
(44) . T

llll\ll\ ﬁﬁ\’f ﬁ\i‘ m‘m ”




20 Before proceeding to a description of termnals 18,

‘refefence still is nade to Figure 2, and particularly to-the.array.of ..
apertures 32 in cable aligning menber 20. It can be seen that the apertures
are:arranged in a pattern or-array provided by two pairs: BjsSheetHas® :
apertures, with 25 the apertures in each row in each ipg
|l ongi - tudinally offset relaiAveNsQ the §beBfures in the ‘ot M
“pair thereof. This offsett w\Of apertures is provided to
accommodat e t he hi gh densi Jjy;™» '

cable 12. The pattern of{ﬁj]" 4, therefore, best represents
the pattern of terninal-regﬁﬁ;,t; descri bed hereinafter) in
THE 2 ,
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tact section 46 is in the formof a blade portion of the 10 term nal ,

i nel.uding a curved contact _area 46a for engaging the mating termnal of the
-conpl enentary connector .or-for engaging a contact pad of a printed circuit
board. Secur- ing section 48 includes ? plurality of teeth 48a for secur-
ing the connector against side walls o 3a'3)aspe_ctive pas- 15 sageway in
the housing in an interference fit. Insulation di sg@:ement section 44

i ncl udes an alignment portion 44a and a pair S i nsul ati on

di spl acement arms 44b. |t can be seen tiHO_t ;; are pointed at their
distal ends so that they can be driven throyghil webf i nsul ating 20
’ c%e 12, whereupon the

mat eri al j oi ni ng adj acent: -’_q';@pnduct ors 440
conductors are term nated between thesarms O

“This Sheet Has.Been .-"R_eﬁla_ced N
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. . 3 J¥es
. the terminals'as the arns pierce through the insulation and establish

* conductivity with the conductors of the ribbon cable. In addition, -as
be'st . .seen in Figure 4, the:25 i nsul ati on di spl acenent sl ot 44c defined
by arns 4%b is | aterally offset in the pl ane of insulation displacenent

“.section 44 to the side of the longitydinal- axis of the term nal by an

anount equal to one half the-pitch of the ribbon cabl e (i.e., 0125 inch).
30 At this point, it should be noted that.alignment port.ion
44a of insulation displacement section 44 of each terminal 18 includes a

pair of side edges 50 which, in egggggglgggioue t he bounds of the alignnent
portion. An al i gnnment notch 52 is tornmed 1n alignnment portion 44a,
ELECTRICAL CONNECTOR ASSEMBLY .
WITH TERMINAL ALIGNMENT SYSTEM

Field of the Invention

' This invention generally relates to the art of
;electrlcal connectors such as insulation displacement type
connectors and, .particularly, to a system for maintaining

5 proper alignment of the terminals of the connector prior to
termination. |
Bac ound of the ve (o)

Electrical connectors are used in a wide variety
of applications__: to make various electrical connections
10 betwéen different circuits or electrical components. Most
' connéctors include a housing made of insulating material
such as plastic or the like, and the housing mounts a plu-
rality of terminéls. The terminals are arranged in a par-
ticular pattern,fand conductors from different circuits are
15 connected to reépective different ones of the terminals.
The.pattern of terminals in the housing correspond, for
example, to a plurality of mating terminals of a second or -
éomplgmentary coﬁnector or electrical component. In some
connectors, the conductors are separately terminated to the
20 individual terminals, and in other connectors the conduc-
tors are terminated through mass termination methods.

One type of electrical connector is an insulation
displacement type ‘connector for termlnatlng a plurality of
insulated conductars of a mnltl-conductor cable. Such a

25 connector 1nc1udes a plurallty of. termlnals having insula-
tlon-dlsplacement:sectlons at one end for piercing through'
the insulation- of?the conductors to establish electrical
connection or conduct1v1 y with *espeﬁtlve conductlve cores

o ey v £t A e

of thg.conductors.. ‘RLPL A(‘L'\‘ikil\[ ‘»}i' ,
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-10- between side edges 50 thereof, and facing in the'insértion di rection
-of the termnal as indicated by arrow "A" (Fig. 3). Lastly, each term nal
includes-a transition section 54 between its insulation displacenent

sectton 44 and its 5 securing section 48 for offsetting the insulation
di spl ace- nent section fromthe securing section in a direction
transversely of the insertion di rect TOR represented by arrow "A". More

specifically, each termnal 18 is stanped and forned from sheet netal
material. Therefore, it can be :

_ One type of insulation displacement electrical
connectors involves termination of high density ribbon
cables which are generally flat, with a plurality of con-
ductors in a plane surrounded by insulating material and
also joined by insulating web pbrt_;i_.ons of the flat ribbon
.cable. The insulation displacement;-'_s.ections of the termi-
nals -cut through the insulating mass of the ribbon cables
to establish conductivity with the j.pl:anar array of conduc-
tors. Such ribbon connectors have. :'_been designed for mass
10 terminating extremely high density _iibbon caples, with the

conductors of the cables spaced as ¢lose as on the order of
0.025 inch. |

One of the problems with high density electrical
connectors, suc,h' as connectors for mass terminating ribbon
15 cables, is to maintain the temiiials,_ particularly the
insulation displacement sections of the terminals, in prop-
er alignment prior to termination. The terminals most
often are stamped and formed from thin sheet metal material
and can be bent or deformed during fébricaticn, handling or
20 assembly processes. During the teminétion Erocesses, even
one misaligned terminal can cause the entire electrical

connector assembly to become démaged: or defective.
Heretofore, a variety of',f_"_j'a_pproa_ches' have been
made to ensure proper alignment of the tiny terminals in
25 electrical connectors, particularlyzi_fi_igh density electrical
connectors, including ribbon cable c.f_t'f;innectors as described
above. Many ali_gnment approaches ix_':iiro.lve the use of side
walls, abutting _' shoulders, ramped _sfi’__:_.t-faces and the. like,
molded integrally with the connecto ib‘hsing, usually about
30 the termirial—recéiiking passages in the :housi'ng, to bias the
‘terminals into proper aligned pésiﬁ ”o:i'xs as the terminals
are assembled orﬂiri,serted into the h@:_’u"sing passages. These
approaches have prdven effective in:_ k-
" tions, but new a.ii.gnment concepts have become necessary in

i» -

variety of applica-
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10 seen in Figure 3 how transition section 54 is. forned or bent to
offset insulation displacement section 44 |laterally of securing section 48.
Turning.to Figure 2, the termnal 18 shown in that depiction furthest to
the lieft "iss part of one of the "inner" rows of term nals and corresponds to
the configura- tion of the termnal renoved from housing-16 in Figure 3.
However, note that the transition sef3%n 54 of the term - nal 18"
positioned to the right of termnal 18 in Figure 2 is |longer than the
transition section of the |eft-hand 20 termnal. Such termnal 18" is

Pesul ts i n Srepernoiifh cRBReY soifetink, SiEn dY in G4 bl ect O
conductors which have a pitch or center-line spacing as
small as 0.025 inch. Using such alignment means as passage
side walls, abutting shoulders, i'émped surfaces and the

5 like of the prior art, are either inappropriate or make the
manufacture of the connector extremely complicated when
used with such closely spaced condu_'ctcrs and their respec-
tive terminals. Such means usually are provided in the
housing outside the bounds or peripheral dimensions of the

10 terminals. When the terminals argjé -spaced extremely close
to each other to accommodate the high density conductors,
there simply is insufficient wall space between the termi-
nal passageways to economically provide such alignment
means. '
;§ This invention is directed to solving these prob-
 lems by providing an extremely simple but effective system
for aligning terminals in a high dé,hsity eleccrical connec-
.tor.

‘Summary of the Inventio
20 : An object, therefore, of the invention is to
.proiride a new and improved termin_ai alignment system for
aligning terminals in an electrical connector housing.
In the exemplary embodiment of the invention,
although not limited to any particu;.flar type of application,
25 the alignment system of the invention is incorporated in an
insulation displacement type electrical connactor for ter-
minating a plurality of insulated conductors of a multi-
conductor cable. As disclosed heréin, the cable is a high
‘density ribbon cable. The connector includes a dielectric
30 housing having a plurality of térxx{ipal-receiving passage-
ways for the insertion thereinto of a plurality of termi=-
nals in a given insertion directibn. Each terminal in-
cludes an insulétior_: displacement section at one end for

This is the replacement sheet

Date: € 1 OU'. 1996 |



term nal 18" a greater distance from securing section. 48 than the

i nsul ati on di spl acement section of termnal 18 in 25 order to locate
the insul ation di splacenment sections of the entire array of term nals

wi t hitn ‘Howsing 16 in pairs of rows as best represented by the pattern of
.apertures 32 in cable aligning menber 20, as described above. The contact
sections 46, however, of the term nals,0f each pair of rows 30 are
al'igned general |y paraIIeI to the longitudinal axi.s of the connector.
Thus, the connector 10 has two parallel rows of contact sections 46 and
four parallel rows of insulation displacenent sections 44. The contact

sections 46pgéredsly tehel idsulatTomcabut honeUtef tRES dcshdictbias, a
contact section at an opposite end for mating with a mating
terminal, and an intermediate securing section between the’
ends for securing the terminal in'a respective one of the
passageways in the housing.

Generally, the invention contemplates that each
terminal include an alignment portion or section of a given
width. Complementary interengaging alignment means are
provided between the aligﬁment portion and the housing and
10 located within the bounds of the given width of the align-

ment portion. Therefore, the alignment system is not de-
pendent upon or effected by any wall means or other struc-
ture of the housing between any two pair of terminals.
Specifically, in the preferred embodiment of the
is _invention, the insulation displacement section of each
terminal includes the alignment portion and has a notch
facing in the insertion direction of the terminal. The
housing includes a rib for interengagement within each
notch. Therefore, upon insertion of the terminals into
20 their passageways, the notch of each terminal engages a
respective rib to accurately align the insulation displace-
-ment section of the terminal prior to termination thereof
to one of the insulated conductors.
Still further, the terminals are fabricated of
25 stamped and formed sheet metal material and the insulation
displacement sections or alignment portions of the termi-
nals are generally planar with respective side edges. The
notches in the terminals and the ribs of the housing are
located to be confined within or between the side edges of
.30 the alignment portion of the 1nsu1atlon dlsplacement sec-
+tion.

in

Other objects, featuresf@nd advantages of the
invention will be apparent from the following detailed

This is ths replagernent éhmt
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-11- laterally relative to the connector with the contact section of one
termnal of the other outer row Likew se, the contact section 46 of each
. terminal ,fromone of the inner rows is aligned laterally relative to the

~ connéct of-+5 with the contact section of one terminal of the other inner
r OW. Each of these aligned termnals are identical but rotated 180[err]

" so that the insulation displacenent slot 44c of the terminals are offset in
opposite directions. As a result, the=bBmsul ation di splacenent slots 44c of
al i gned 10 termnals are spaced a full pitch (i.e., .023 inch) apart.

deécription taken in connection with the accompanying
drawings. '
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-The |nsulat|on dlsplacenent sl ots 44c of adjacent inner and outer row
terminals are offset in the sanme direction. Since the terminals are tw ce
the pitch of the cable apart (i.e., . 050 inch), the insulation

di spkacénent slots of 15 t hese adjacent termnals are al so spaced . 050
inch apart. Referring to Figure 4, termnals 18 are inserted in the
direction of arrow "A" into respecti#fe term nal receiving passageways in
housi ng 16, each passageway in- cluding a passage portion 55 communi cating
.Wwth a reduced- 20 di mensi oned passage portion 56. Securing section 48
of termnal 18 (shomn |n Flgure 4) I S press fit into passage portion 55 to
secure th P 1543 2RRAYLEASont act portion 46 of the

terninal extends tthHéhféﬁﬁﬂﬁ&ﬂ§ of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following descripticn taken'in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is a perspective view of an electrical
10 connector according to the invention, shown in fully termi-
nated position terminated to a ribbon cable;

FIGURE 2 is an exploded perspective view of the
electrical connector, along with the ribbon cable;.

. FIGURE 3 is an enlarged perspective view of one
is end of the connector housing in conjunction with several of
the insulation displacement terminals;

FIGURE 4 is a vertical section through a portion
of the housing and one of the passageways therein receiving
one of the terminals of the connector; and

20 FIGURE 5 is a vertical section taken generally
along line 5~5 of Figure 3 but with terminals inserted
therein. '

e

jon
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~portion 56 so that the distal end of the contact portion is 25 exposed
f.or engagenent with a mating termnal of a conple- nentary connector or_a
contact pad of a printed circuit board. It should be noted in Figure 4, as
wel | sas™im Fig- ure 3, that insulation di spl acenent section 44 of each
termnal, particularly its alignment_portion 44a, is not 30 bounded on
Its sides by portions of the housin§?’ Because of the high density of the
termnals-within housing 16 of connector 10, in order to term nate the high
density close- |y spaced conductors 14 of ribbon cable 12, it would very

difficult ;toaT9lck %e’B’éﬁﬁgfég R3¢ Ll OBPetlrt LS %&agﬁehﬁ
Referrlng to the drawings in greater detail, and
first to Flgures 1 and 2, the invention is incorporated in
an insulation dlsplacement type electrical connector, gen-
erally de51gnated 10 (Fig. 1), for terminating a plurality
of insulated con@uctors of a multi-conductor ribbon cable,
generally designéted 12. The ribbon cable has a very high
density and inclﬁdes a plurality of conductors 14 on cen-
ter-line spacing:as small as 0.025 inch. As is known in
10 the art, such :ibhon cables include insulating material
surrounding each%conductor as well as a web of insulating
material joining the conductors in a planar array, as
shown.

jn

As best seen in Figure 2, electrical connector 10

is includes a die;le';,_ctric housing, generally designated 16,
"unitarily molded?of plastic material or the like for re-
ceiving a plurality of insulation displacement type termi-

nals, generallyfﬂesigngted 18. After the terminals are
inserted into thg;housing, a cable aligning member, gener-

20 ally designated 20, is positioned onto the tcp of the hous-
| ing. The cable .aligning member is unitarily molded of
dielectric mateiial such as plastic or the like and in-

cludes a pair of;flexible latch arms 22 at opposite ends
thereof. The latch arms have outwardly directed hook por-

25 tions 22a for snaﬁping behind ramped latch bosses 24 locat~
ed within openixiés 26 of upstan'ding'- end portions 28 of
housing 16. Theiéable aligning member has a plurality of
transversely orlented troughs 30 into. which individual ones

_ of conductors 14 of ribbon cable 12 are positioned to as-
30 . sist in properly allgnlng and retalnlng the ribbon cable.
Cable aligning member 20 also zncludes a plurality of lon-
gitudinally orlented apertures or slots 32 through which
insulation dlsplaqement sections (des:rlbed,herelnafter) of
terminals 18 projéét for piercing through the insulation of
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~-12- order to bound and confine and, thereby, -align the insula- tion’

di spl acenent sections of the termnals. Therefore, the invention
contenplates a unique systemfor aligning in a direction parallel to the
| ongit udi mal axi s of the con- 5 nector the insulation displacenent
sections within the bounds of the tegmnal itself. Mre particularly, the
I nvention generally con- tenplates the provision of conplenentary

i nt erengagi ng al i gnment neans between the alignnment portion of the term -
10 nal s and the housing and | ocated within the bounds of the w dth of

the ali gnEBYLRPLANE 3% dal' 18810 abb1y! é§§m§ﬂat1ng the conductors
: of the cable. _

Lastly, electrical connectdr 10 includes a termi-
nation cover, generally designated 34, which has channel-
shaped end portions 36 for positionihg over upstanding end
portions 28 of housing 16 in the asseﬁbled condition of the
connector as shown in Figure 1. Appropriate latch bosses
are provided within the channel-shaped end portions 36 of
the termination cover for latching béhind latch bosses 38
10 at the ends of housing 16 to hold the entire connector

assembly in its terminated condition, with termination
cover 34 sandwiching ribbon cable 12 between the cover and
cable aligning member 20. To that end, the underside of
termination cover 34 is provided with a plurality of trans-
15 versely oriented troughs 40 which engage indiwvidual ones of
conductors 14 of the ribbon cable in its terwminated condi-
tion as shown in Figure 1. Troughs 40 of termination cover
34 are aligned with troughs 30 of cabie aligning member 20
in the assembled or terminated condition of the connector.
20 : Before proceeding to a deséription of terminals
18, reference still is made to Figuré 2, and particularly
to the array of apertures 32 in cable aligning member 20.
It can be seen that the apertures are arranged in a pattern
or array provided by two ‘pairs of rows of apertures, with
25 the apertures in each row in each palr of rows being longi-
tudinally offset relative to the aper;gres in the other row
in each pair thereof. This offsettipé;pattern of apertures
is provided to accommodate the high5§;hsity, close spacing
between conductors 14 of ribbon cabii 12. The pattern of
30 apertures 34, therefore, best represents the pattern of
terminal-receiving passages (desctiﬂéd hereinafter) in
housing 16 and the corresponding pattern of terminal loca-
tions within the housing.

o
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This conpl ementary interengagi ng alignment means:..is provid--ed by notches

- 52 on the undersides of the alignnent por- tions 44a of the termnals, the
notches_facing in the in- 15 sertion direction ("A") of the term nal
and éngageable with ribs 60 of the housing. In Figure 4, as well as with
one of the center-nost term nals sho in Figure 3, it can be seen how ribs
60 seat within notches 52 and thereby prevent any |ateral nmovement of the

i nsul ati on di spl acenent sec- 20 tions 44 of the termnals. This

I nt erengagenent between ribs 60 of . the housing and notches 52 in the

termnal s ensures prgpl er@&”ng?¢§£§$é§% Segghnq:ae£§% eéfﬁéﬁgia?by t he

i nsul ation_ di spl acenent” arns -4 efmnals for termnation fo the
conduct or sinaludesi babn irsmlation| displacement section, generally

designated 44, at one end of the terminal, a contact sec-

tion 46 at the opposite end of the terminal for mating with.

5 a mating terminal of a complementary connector (not shown),

and an intermediate securing section 48 between the ends of

the terminal for securing the terminal in a respective one

of the housing passageways, as described hereinafter. Con-

tact section 46 is in the form of a blade portion of the-

10 terminal, including a curved contact area 46a for engaging

the mating terminal of the complementary connector or for

engaging a contact pad of a printed circuit board. Secur-

ing section 48 includes a plurality of teeth 48a for secur-

ing the connector against side walls of a fespective pas-

15 sagéway in the housing in an interference fit. Insulation

displacement section 44 includes an alignment portion 44a

and a pair of spaced insulation displacement arms 44b. It

¢an be seen that the arms are pointed at their distal ends

so that they can be driven through the web of insulating

20 material joining adjacent conductors 14 of ribbon cable 12,

vwhereupon the conductors are terminated between the arms of

the terminals as the arms pierce through the insulation and

establish condudtivity with the conductors of the ribbon

cable. In addition, as best seen in Figure 4, the

25 insulation displacement slot 44c defined by arms 44b is

laterally offset in the plane of insulation displacement

section 44 to the side of the longitudinal axis of the

terminal by an amount equal to one half the pitch of the
ribbon cable (i.e., #0125 ipch). : .

30 At this point, it should be noted that alignment

portion 44a of insulation dispiacemént'section_44'of each

términal 18 includes a pair of_side edges’ 50 which, in

' essence, define the bounds of the alignment portion. An

alignment notch 52 is formed . in alighment portion 44a,
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~-25° * other words, the ribs and notches establish a precise pitch for the

térmnals corresponding to the center-line spacing of the conductors of the
cable. This is especially impor- tant when used with a stanped and forned

{ tern¥nal “kRaving a transition secti on_f:&_di spl acing the insulation displace-
30 ment section 44 fromthe plane of securing section 48. That is,

while formng the termnal or during subsequent processing thereof, . the

i nsul ation di spl acenment section could becone displaced fromits desired

posi tion. HRwddls side liges 50 thereof, and facing in the insertion
‘direction of the terminal as indicated by arrow "A" (Fig.
'3). Lastly, each terminal includes a transition section 54
between its insulation displacement sectiocn 44 and its
5 -securing section 48 for offsetting the insulation displace-~-
| ‘ment section from the securing section in a direction
‘transversely of the insertion direction represénted by
‘arrow "A". More specifically, each terminal 18 is stamped
and formed from sheet metal material. Therefore, it can be
10 'seen in Figure 3 how transition section 54 is formed or
bent to offset insulation displacement section 44 laterally

of securing section 48. '
". Turning to Figure 2, the terminal 18' shown in
that depiction furthest to the left is part of one of the
15 f"inner" rows of terminals and corresponds to the configura-
tion of the terminal removed from housing 16 in Figure 3.
However, note that the transition section 54 of the termi-
nal 18" positioned to the right of terminal 18' in Figure
2 is longer than the transition section of the left-hand
20 terminal. Such terminal 18" is part of one of the "outer"
rows of terminals. The longer transition section results
in offsetting the insulation displacement section 44 of
terminal 18" a greater distance from securing section 48
than the insulation displacement section of terminal 18' in
25 order to locate the insulation displacement sections of the
entire array of terminals within hci:using 16 in pairs of
rows as best represented by the patt%_ern of apertures 32 in
cable aligning member 20, as described above. The contact
sections '46,' however, of the terminais- of each pair of rows
30 ére aligned generally parallel to the longitadinal axis of
the connector. Thus, the connectozf 10 has two parallel
rows of contact sections 46 and ffoui' parallel rows of
insulation displécément sections 44.: The contact sections
46 of each terminal from one of the :outer rows is aligned
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..and notches of the present invention reduce the.likeli-hood of term nation
di-fficulties due to such displacement. In assenbly, each termnal 18 is
|nserted into housing 16 in the direction of arrow "A" as viewed in Fig- 5
_ure 4. ““As securing section 48 of each ternminal is press fit into passage
portion 55 of the housing, notch 52 of the term nal seats snugly over its
respective rib 60 of the housing toPrécisely locate in a direction

per pendi cul ar to the axes of the conductors of the cable the insulation 10
di spl acenent portion of the term nal and maintain proper alignment of the

Lo, " el S o | BB e Ros VA e ! el

relative t sesxtion of one terminal of the other outer row. Likewise,
‘the contact section 46 of each terminal from one of the
.inner rows is aligned laterally relative to the connector

5 ‘with the contact section of one terminal of the other inner
‘row. Each of these aligned terminals are identical but
"_rotated 180° so that the insulation displacement slot 44c

of the terminals are offset in oppésite directions. As a
result, the insulation displacement slots 44c of aligned

10 terminals are spaced a full pitch (i.e., .023 inch) apart.
The insulation displacement slots 44c of adjacent inner and

outer row terminals are offset in the same direction.
Since the terminals are twice the p_ltch of the cable apart
‘(i.e., .050 inch), the insulatioxi._ displacement slots of

is these adjacent terminals are also spaced .050 inch apart.
- Referring to Figure 4, terminals 18 are inserted

in the direction of arrow "A" into respective terminal
receiving passageways in housing 16, each passageway in-
cluding a passage portion 55 commuﬁ__icating with a reduced-

20 dimensioned passage portion 56. ‘Securing section 48 of
terminal 18 (shown in Figure 4) is press-fit into passage
portion 55 to secure the terminal in the “ousing, while
contact portion 46 of the terminal éxtends through passage
portion 56 so that the distal end ofthe contact portion is

25 exposed for engagement with a mating.terminal of a comple-
z‘hentary connector or a contact plat_;i_';- ;of a printed circuit

board. It should be noted in Figur’é"zl, as well as in Fig-

ure 3, that insulation d:..splaceme'_:t section 44 of each
terminal, particularly its alignment portion 44a, is not

30 bounded on its sides by portions of the housing. Because
of the high density of the termina s ‘within housing 16 of
‘connector 10, in order to term:.nate -\.he hlgh density close-

ly spaced conductors 14 of ribbon cable 12, it would very
d__lfflcult to mold a myriad of p_art:.t__‘_J.;ons in *he housing in
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--curi-ng.sections 48 by transition section 54, passage por-- 15 tions 55

" likewi se are offset relative to ribs 60 as best seen in Figure 3. However,
it shoul-d be understood that this precise configuration is not intended to
“be li*mti'mg. For instance, if a terminal 18 were to be totally copl anar,

w thout a transition section 54, rib g0, and notch 52 (as 20 viewed in
Figure 4) sinply would be noved slightTy toward the right as viewed in that
depiction, so that, as securing section 48 is inserted into its passageway,
t he securing section will pass by the alignnent rib. Finally., Figure 5

shows a Crogrd@f 4@ Bdus®ird onfine [af, KGRy NAEI W dife tihdddistrate
the two pairs, of rows_of termnals 18 corr espondi ng.t o apertures 32 in
cabl e tion displacement sections of e terminals. Therefore,
the invention contemplates a unique system for aligning in
a direction parallel to the longitudinal axis of the con-
5 nector the insulation displacement sections within the
bounds of the terminal itself. |
More particularly, the invention generally con-
templates the provision of complementary interengaging
alignment means between the alignment portion of the termi-
o0 - nals and the housing and located within the bounds of the
width of the alignment portion as defined by its sides 50.
This complementary interengaging alignment means is provid-
ed by notches 52 on the unde#sides of the alignment por-
 tions 44a of the terminais, the notches facing in the in-
s sertion direction ("A") of the terminal and engageable with
ribs 60 of the housing. In Figure 4, as well as with one
_ of the center-most terminals shown in Figur= 3, it can be
seen how ribs 60 seat within notches 52 and thereby prevent
any lateral movement of the insulation displaceﬁent sec-
20 tions 44 of the terminals. This interengacement between
ribs 60 of the housing and notches 52 in the terminals
ensures proper alignment of the terminals, and particularly
“the insulation displacement arms 44b of the terminals for
termination to the conductors 14 of ribbon cable 12. 1In
25 other words, the ribs and notches establish a precise pitch
for the terminals corresponding to the center-line spacing
- of the conductors of the cable. Thés is especially impor-
tant when used with a stamped and_férmed terminal having a
-transition section 54 displacing the insula‘:ion displace-
30 ‘ment section 44 from the plane of securing section 48.
‘That is, while forming the terminal or during subséquent
processing thereof, the lnsulatlon dlsplacement section
could become displaced from its’ des;red position. The ribs
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al'i'grii ng nenber 20 as described above in relation to Figure- 2. The
different lengths of transition sections 54 is clearly understood fromthe
depiction of Figure 5. This 30 vi ew al so shows how curved cont act

iar eas” 46a ®f contact sections 46 are spaced al ong the I ength of housing 16
for receiving therebetween a mating cgiuector (not shown) in the direction
~of arrow "B". - -14- It will be understood that the invention may be
enbodied in other specific forns wi thout departing fromthe

. and notches of the present invention reduce the likelihood
of termination difficulties due to such displacement.
In assembly, each terminél 18 is inserted into
housing 16 in the direction of arrow "A" as viewed in Fig-
5 ure 4. As securing section 48 ofjsach terminal is press
:£it into passage portion 55 of thenhousing, notch 52 of the
terminal seats snugly over its respective rib 60 of the
‘housing to precisely locate in a direction perpendicular to
the axes of the conductors of the cable the insulation
10 displacement portion of the termihal and maintain proper
alignment of the terminal for termination t~ a respective
- one of conductors 14 of ribbon cable 12. With insulation
.displacement sections 44 laterally:cffsét relative to se-
‘curing sections 48 by transition section 54, passage por-
is ‘tions 55 likewise are offset relative to ribs 60 as best
‘seen in Figure 3. However, it should be understood that
1this precise configuration is not ihtended to be limiting.
For instance, if a terminal 18 were to be totally coplanar,
‘without a transition section 54,_tib 60 and notch 52 (as
20 viewed in Figure 4) simply would be moved slightly toward
‘the right as yiewed in that depiction, so that, as securing
.section 48 is inserted into its passageway, the securing
section will pass by the alignment rib.
Finally, Figure S shows a cross sectional depic-
25 }tlon through hou51ng 16 to 111ustrate the two pairs of rows
‘of terminals 18 corresponding to apertures 32 in cable
aligning member 20 as described ahcgelln relation to Figure
2. The different lengths of tréﬁsition sections 54 is
clearly understood from the depicéicn of Figure 5. This
30 ' view also shows how curved contact areas 46a of contact
_sectlons 46 are spaced along the 1ength of hou51ng 16 for
‘receiving therebetween a ‘mating ccnnector (not shown) in
- the direction of arrow "B". '
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spirit or central characteristics-thereof. The present exanples and

“énbodi nents, therefore, are to be considered 5 in all respects as

illustrative and not restrictive, and the invention is not to be limted to

._the detaids given herein. - CLAIMS 1. In an insulation displacenent type

el ectrical connector (10) for termnation to a cable (12) having a
plurality of spaced apart conductors-{44) with insul ation 5 sur roundi ng
each conductor, said connector i ncluding:”

It will be understood that the invention may be
embodied in other specific forms without departing from the
'spirit or central characteristics thereof. The present
exanmples énd eﬁpb&iments, thérefote, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein. . '

jn
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-an insul ative housing (16) having a term nation -face at which said
- connector is termnated to said cable, a mating face and a plurality of
term nal.. receiving cavities (54, 56) for insertion thereinto of a plurality
“of 10 ~terminals (18) in a given insertion direction (A), each said
cavity having a termnal securing region (55) in which a termnal is
retained in said cavity; an insul atitP=di splacement type terminal (18)
contained within each cavity, each termnal having a 15 general ly
pl anar insul ation di splacenment section (44) at one end i ncl udi ng an
I nsul ation ¢ cement slot (44c) opening froma first edge of said
I nsul ati on ¢ enment section for piercing the insulation surrounding one
of said _ = _
| i. In an insulation disﬁlacement type electrical
connector (10) for termination to a cable (12) having a
plurality of spaced apart conducqérs (14) with insulation
5 surrounding each conductor, said cqnnector including:
an insulative housing (16) having a termination face
at which said connector is terminated to said cable, a
mating face and a plurality of terhinal receiving cavities
(54, 56) for insertion therelnto of a plurality of
10 terminals (18) in a given 1nsertion direction (a), each
said cav1ty having a terminal securlng region (55) in which
a terminal is retained in said cav;ty,
an insulation displacement “type terminal (18)
contained within each cavity, ggch terminal having a
1s generally planar insulation disp{ngment section (44) at
cne end including an insulation_ﬂisplacemeat slot (44c)
opening from a first edge of said*insulation displacement
section for piercing the 1nsulatlon surroundlng one of said
conductors, a contact section (46) at an opposite end of
20 said terminal for mating with a @@tlng terminal, and an
intermediate terminal securing_sgéﬁion (48) between the
ends of the terminal for securing said terminal in a
respective one of said cavities w_?@jn the housing;
characterized in that: R
25 a second edge of

ch said insulation

said first edge has a
terminal alignment notch (52) therein; and

said housing has a plurality of rib means (60)

_ ~adjacent said  terminati face, each for

30 ~ interengagement with one of id terminal ‘alignment

notches in said insulation 4

whereby upon insertion

said.cavities, the terminal.

displacement section opposit

lacement sections;
j said termlnals into
;lgnment notch of each
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conductorsS, a contact section (46) at an opposite end of 20 said
‘termnal for mating wwth a mating termnal, and an internediate term na
-.securing section (48) between the ends of-the term nal for securing said
termtnal +n a respective one of said cavities. within the housing;
characterized in that: 25 -16-a second edge of each said

I nsul ation di spl acenent section opposite said first edge has a term nal

al i gnnent notch (52) therein; -and said housing has a pIuraIity of rib nmeans
(60) adj acent sai d term nation face, ‘each for

i nt er engagenent ﬁﬁ#ﬂ*%ﬂ%;(ﬁn§§gﬁftﬁaﬁﬁﬁﬂﬂcﬁﬂvegﬁﬁﬁhﬁeﬁéﬁcﬁ@SaFﬁu§&t81Y

insul ation di spl aqqepi)! i5PCd | @Fection generally perpendicular to the
axes of said insulated condugtors of said cable, the
~ insulation displacement section of the terminal prior

5 ‘to ‘termination thereof to one of said conductors.

2. The insulation displacement type electrical
connector as set forth in claim 1 furtherx comprising a
transition section (54) between said terminal securing
section_ﬁand said insulation displacement section for
io displacing said terminal securing section fr:m the plane of
-said_insﬁiation displacement section in a first direction
generally,parallel to the axes of said conductors of said

cable. '

3. The insulation displacement type electrical
is connector as set forth in claim 1, wherein the terminal
allgnment notch of each terminal is located to one side of .
the intersection between the insulation displacement
section and its transition section.

4. The insulation displacement type electrical
20 connector as set forth in claim 1, wherein each terminal is
fabrlcated of stamped and formed sheet metal material and
with a respectz.ve -one of said rlbs extending into the
terminal - alignment notch generally perpendicular to the

plane of the insulation displacemegt section.

25 ' 5. The insulation dispiecement.type electrical
~ connector as set forth in claim 4 wherein the terminal
'allgnmenténotch of each terminal 1s located to one side of

its 'fﬁra‘ tion sectlon in “direction generally
perpendlchwar to the axes of the 1nsu1ated conductors of

30 . the cable.f
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. Whereby upon insertion of said terminals into said cavitiés, the term nal
al i gnment notch of each - terminal engages a respective rib neans to
accurately align, in a direction generally perpendicular to the axes of
sai d % nsul<at ed conductors of said cable, the insulation displacenent
section of the termnal prior to termyyati on thereof to one of said
conductors. 2. The insul ati on displacenent type electrical connector as

set forth in claiml further conprising a transition section (54) between
said term nal securing

6. The insulation displgéement type electrical

connector as set forth in claim 2, wherein said terminals

- are fabricated of stamped and formed sheet metal material

. and said alignment portion thereof is generally planar with

side edges, and said complementary:interengaging alignment

means is located between the side edges of the alignment
portion. | '

i

7. The insulation displacement type electrical

connector as set forth in claim 2, wherein said complemen-

10 tary interengaging alignment means includes a terminal

alignment notch in said alignment portion opening towards

said insertion direction and a rib on the housing for
interengagement within the notch.
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. 'section and said insulation displacenment section for 10" ~ displacing said
term nal securing section fromthe plane of said insulation displacenent
..section in a first direction general ly parallel to the axes of said
Jondtictor's of said cable. 3: The insulation displacenent type el ectrical
connector as set forth in claim1, whagin the ternminal alignnent notch of
each terminal is |ocated to one side of the intersection between the

i nsul ation di splacenent section and its transition section. 4. The

i nsul ation di splacement type electrical 20 connector as set forth in
claim1, whapsmmaearh termnal is fabricated of. stanped and forned sheet

metal materL3lp ANt cAT, CONNECTOR ASSEMBLY WITH TERMINAL ALIGNMENT
SYSTEM | | C
_'- A terminal alignment system is provided for an
electrical connector assembly (10) disclosed as an
: insulétion displacement type connector for terminating a
7"p1uraiity of insulated conductors (14) of a multi-conductor
cable (12). The connector includes a dielectric housing
(16) having a plurality of terminal-receiving passageways
10 (54, 56) for the insertion thereinto of a plurality of
terminals (18) in a given insertion direction (aA). Each
“terminal (18) includes an insulation displacement section
(44)”&t one end for piercing the insulation about one of
~_the.c¢nductors, a contact section (46) at an opposite end
is ' for mating with a mating terminal, and an intermediate
.Secugipg section (48) between the ends for securing the
termiriél in a respective one of the passageways. The
insulation displacement section (44) of each terminal (18)
- includes a notch (52) facing in the. insertion direction
20  (A). The housing includes a rib (Gb) for interengagement
.with éach notch. Therefore, upon insertion of the
;terminéls into the passageways, the notch of each terminal
engages a respective rib to accurately align the insulation
displacement section of the terminal prior to termination
25 :theréof to one of the insulated coh@uctors. The terminal
‘notches (52) and the housing ribs'(GO) are located within
-the bounds (50) of the 1nsu1at10n displacement sections

(44) .

jtn
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wWith a respective one of said-ribs extending into the term nal alignnent
.-notch generally perpendicular to the plane of “the insul ation displ acenent
. ectLgnW_ZS : ' 5. The insul ation di spl acenent type el ectri cal
connect Gr s set forth in claim4 wherein the termnal alignmentnotch of,
each termnal is |located to one side of its transition section in a -
direction generally perpendicular to the aiygg of the insulated conductors
of 30 the cable. -177
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"6. The insulation displacenent type electrical connector as set forth in
claim2, wherein said ternmnals are fabricated of stanped and forned sheet
metal material. and.-said alignment portion thereof is generally planar with
5 + %ide edges; and said conplementary interengaging alignment neans is
| ocat ed between the side edges. of the alignnent portion. 7. The=Nnsul ation
di spl acenent . el ectrical connect or -#¢3set forth in claim 2, wherein
sai d conpl gffe 10 " ™tary interengagi ng alignment neans include$ a

term nal alj eM—eEsl W said alignnent portion opening toward$ said

i nsertion.dj on and-a rMNg_on the housing for interengagenent Wthin the
not ch. ! o _
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