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' ELECTRICAL CONNECTOR ASSEMBLY
 WITH TERMINAL, ALIGNMENT SYSTEM

. 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
terjination;df

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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One type of insulation displacement electrical
connectors involves termination of high density ribbon

. cables which are generally flat,.w1th_a plurality of con-

ductors in a plane surrounded hj insulating material and
also joined by insulating web po#tions of the flat ribbon
cable. The insulation displacement sections of the termi-~
nals cut through the insulating mass of the ribbon cables
to:establish conductivity with the planar array of conduc-
tors. Such ribbon connectors haﬁe been designed for mass
terminating extremely high densicy 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
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
assembly processes. During the termination processes, even

‘one misaligned terminal can cause the entire electrical

connector assembly to become damaged or defective.
Heretofore, a variety of approaches have been
made to ensure proper alignment_of the tiny terminals in
electrical connectors, particularly high density electrical
connectors, including ribbon cabie connectors as described
above. Many alignment approachesfinvolve the use of side
walls, abutting shoulders, rampe@ésurfaces and the like,
molded integrally with the connecﬁ?t'housing, usually about

‘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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extremely high density connectors, such as in terminating
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, ramped surfaces and the
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
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. _

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

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,
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
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
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piercing the insulation about -one of the conductors, a
contact section at an opposite end for mating with a mating
terminal, and an intermediate seggri.ng section between the
ends 'for' securing the terminal in a respective one of the
passaqeways in the housing. '

Generally, the 1nvent10n contemplates that each

term:.nal include an alignment portion or section of a given
width. Complementary :|.nteren__gag1ng alignment means are
prbfri_d_ed between the alignment portion and the housing and
located within the bounds of the given width of the align-
ment i)brtion. 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
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
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
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

 the. alignment portion of the 1nsulatz.on dlsplacement sec-

tion.

‘Other objects, featur_.fe a___\'nd advantages of the

invention will be apparent frém g_the following detailed
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description taken in connection with the accompanying
drawings.
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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
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

FIGURE 5 is a vertlcal section taken generally
along line 5-5 of Figure 3 bmt w1th terminals inserted
therein. '

i
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tailed e_séf"__tion o e Preferred Embodiment
Referring to the drawings in greater detail, and
first to Figures 1 and 2, the in-irention is incorporated in
an insulation displacement type electrical connector, gen-
erally deslg ited 10 (Fig. 1), for terminating a plurality
of insulated nductors of a mul__t__;:__.-conductor ribbon cable,
genérally de 'jiated 12. The ribbon cable has a very high
density and includes a plurality of conductors 14 on cen-
ter-line spacing as small as 0.()25 inch. As is known in
the art, such.ribbon cables in¢1ude insulating material
surrounding . ch conductor as well' as a web of insulating
material jonung the conductors in a planar array, as

shown.

As b ét seen in Figure 2, electrical connector 10
includes a di iectric housing, "generally designated 16,
unitarily molded of plastic material or the like for re-
ceiving a plu;:a_'_: ity of insulation displacement type termi-
nals, general designated 18. After the terminals are
inserted int he housing, a cable aligning member, gener-
ally designated 20, is positioned onto the tcp of the hous-
ing. The cable aligning member is unitarily molded of
':"_i__":ial such as plastic or the like and in-

dielectric mat
cludes a pair ‘of flexible latch arms 22 at opposite ends
thereof. The latch arms have outwardly directed hook por-
tions 22a for ‘snapping behind ramﬁ_ed- latch bosses 24 locat-
ed within opé ings 26 of upstanding end portions 28 of
housing 16. Th cable aligning -xixfember has a plurality of
transversely oriented troughs 30 into which individual ones
of conductors 14.of ribbon cableff:l."_z are positioned to as-

sist in propé:
Cable .alignir_x__g'f" ember 20 also inc-l-udes a plurality of lon-
hted apertures or slots 32 through which
insulation disp'_ cement sections (descrn.bed hereinafter) of

‘aligning and retaining the ribbon cable.

terminals 18 project for p:.erclng___through the insulation of
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ribbon cable 12 and individually terminating the conductors
of the cable. '

Lastly, electrical connector 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.

his:Sheet Has B
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Referring to Figures 3 and 4, each terminal 18
1ncludes an insulation 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
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
term1na1 1nc1uding 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 longitudinal 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 a11gnment portion. An
alignment notch 52 is formed 1n alignment portion 44a,
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between side '_"dges 50 thereof, and facing in the insertion
direction of the terminal as indicated by azrow “"A" (Fig.
a : ach terminal. i’._nclude_s a transition section 54
:@f:_nsulation displacement section 44 and its
securing section 48 for offsetting the insulation displace-

ment sectior
transversely of the insertion direction represented by
More specifically, each terminal 18 is stamped
and formed from sheet metal material. Therefore, it can be
' 3 how trans:tt:.on section 54 is formed or
insulation dlsplac_:ement section 44 laterally
of securing section 48.

Turning to Figure 2, the terminal 18' shown in

rom the secur:l.ng section in a direction

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

“inner" rows: £ terminals and corresponds to the configura-
tion of . the.: rminal removed from housing 16 in Figure 3.
However, not :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
terminal. Such terminal 18" is part of one of the "outer"
rows of.terminéls. The longer transition section results
in offsetting the insulation displacement section 44 of
terminal 18" greater distance from securing section 48
than the insulation displacement section of terminal 18' in
order to locate the insulation displacement sections of the
entire array, . of terminals w1th1n ‘housing 16 in pairs of
rows as best _epresented by the pattern of apertures 32 in
cable aligninc ember 20, as descrlbed above. The contact
sections 46, however, of the termlnals of each pair of rows
are aligned- generally parallel to: the longitadinal axis of
‘Thus, the connector 10 has two parallel

. sections 46 and four parallel rows of
insulation displacement sections 44. The contact sections

46 of each term nal from one of the outer rows is aligned
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laterally relative to the connector with the contact
section-of'one terminal of the other outer row. Likewise,
the contact section 46 of each : terminal from one of the
1nner rows is aligned laterally relative to the connector
with the contact section of one termlnal of the other inner
row. Each of these aligned terminals are identical but
rotated 180° so that the 1nsu1ation displacement slot 44c
of the terminals are offset in oppos1te directions. As a

-result, the insulation displacement slots 44c of aligned

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 pitch of the cable apart
(i.e., .050 inch), the insulation displacement slots of
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 communicating with a reduced-
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 rousing, while
contact portion 46 of the terminal extends through passage
portion 56 so that the distal end of the contact portion is
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 Figure 4, as well as in Fig
ure 3, that insulation displacement section 44 of each
terminal, particularly its alignment portion 44a, is not
bounded on its sides by portions of the housing. Because
of the high dens1ty of the termi als withln housing 16 of
connector 10, in order to termina the high density close-
ly spaced conductors 14 of ribbej éble 12, it would very
difficult to mold a myriad of par it'pns in *he housing in
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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-
_ 'ithln 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
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
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and notches of the present invention reduce ithe likelihood
of termination difficulties due to such displacement.

In assembly, each terminal 18 is inserted into
housing 16 in the direction of arrow "A" as viewed in Fig-
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
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-
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
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-
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
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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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
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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1. In an insulation displacement type electrical
connector (10) for termination to a cable (12) having a
plurality of spaced apart conductors (14) with insulation
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
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
generally planar insulation displacement section (44) at
one end including an insulation displacement slot (44c)
opening from a first edge of said insulation displacement

CLAIMS

section for piercing the insulation surrounding one of said

conductors, a contact section (46) at an opposite end of

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:

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
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



jon

Has Been R.e‘laced

i .. U

terminal engages a respective'%ii means to accurately
align, in a direction generally perpendicular to the
axes of said insulated conductors of said cable, the
insulation displacement section of the terminal prior
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
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
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
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.

5. The insulation displacement type electrical

‘connector as set forth in claim ‘4. wherein 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

the cable.

-
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6. The insulation diéplacement 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_f is generally planar with
side edges, and said complementa:r;_ir interengaging alignment
means is located between the side edges of the alignment
portion. ‘

7. The insulation displacement type electrical
connector as set forth in claim 2, wherein said complemen-
tary interengaging alignment means includes a terminal
alignment notch in said ali_gnment' portion opening towards
said insertion Adirection and a _j:ih on the housing for
interengagement within the notch.
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