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SPECIFICATION

ELECTRICAL CONNECTOR FOR HIGH DENSITY RIBBON CABLE

Field of the Invention

This invention generally relates ﬁo the art of
electrical connectors and, particularly, to an electrical
connector assembly for terminating_a multi-conductor flat
cable such as a ribbon cable.

Background of the Invention _ _
Electrical connectors have been provided in a

wide variety of configurations for terminating multi-.

‘conductor cables such’ as 1ntegral flat or rlbbon cables.

with the ever-1ncreas1ng miniaturization of electrical
connectors and the ever-increasing numbers of wires in

“multifcondnctor cables, electrical connectors of ~the

order. to accommodate relatively large numbers of'conductors'
terminated in relatively small connectors. For instance,
a ribbon cable may have conductors on close centerline
spacing on the order. of 0.064 cms (25 mils). Connectors

- character described have become increasingly complicated in.

for such high density ribbon cables are used in a variety

‘of applications, such as installing disk drives in small
computers.

 Most electrlcal connectors for termlnatlng ribbon

"cables are of the insulation dlsplac1nq termlnatlon type.

These connectors generally include a hous1ng' having a
matlng face, an opposed cable—rece1v1ng face, and at least
two rows of term1nal-rece1v1ng passages extendlng between

.the faces. A plurality of termlnals, most often stamped
f mand formed of -sheet metal material, are received in
"'respectlve passages, each termlnal hav1ng a mating portion
g“toward the matlng face of the housing and a generally U-
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shaped insulation displacement. portion toward the cable-
receiving face of the housing. ~ Some form of secondary
housing componént, such as a dover,_is provided for forcing
conductors of the ribbon cable into the U-shaped insulation
displacement poftions of the terminals, with the cover
embracing the ribbon cable between the cover and the cable-
receiving face of the hou51ng. | |

One of the problems with connectors of the

- character described immediately above, centers around the

high density of the conductors in the ribbon cable.
Because of the close spacing of the conductors, the
insulation displacement portions of the terminals are
arranged in two generally spaded-apart staggered rows with
adjacent terminals 1ocated in opposite rows. Therefore, a
conductor to be terminated in an insulation displacement-

portion located in a back row will necessarily have to_passu“

between two inSulation'displacement portions located in a

front row. Such close spacing may create problems and may
result in shorting, especially since the narrow insulation
displacement beams of a terminal present a low normal force

~on a given conductor which requires pushing the conductor

further into the U-shaped insulatidn_displacement portion
of the termihal. This may result'in substantial lateral
movement of the beams forming the U-shaped insulation
displacement portion, forcing the beanms into the insulation
of conductors adjacent to the terminated condﬁctdr. One
solution to this particular probleﬁ'is to utilize the so-
called "hill and dale" system which locates portions of the
conductors at the insulation displaceﬁent 'sections of
adjacent terminals in dlfferent vertical positions or

levels. Howevery moldlng the connector ‘components for__

éffecting this approach is rather complicated and expen-
sive. o ' | ' |
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The present invention is dlrected to solving the
problems ldentlfled above by providing an extremely Smele'
solution whereby areas of -the cover which forces the cable
against the cable-receiving face of the housing and the
conductors into the insulation displacement portions of the
terminals, are recessed about the insulation displacement
portlons. This allows adjacent conductors on opposite
51des of any given conductor which is being terminated to
float into the recessed areas so that  the beams of the
insulation displacement portions are not forced into the
adjacent conductors. - o

-§ummary'og the Invention

‘An object, therefore, of the invention is to
provide a new and improved insulation displacement
connector assembly for h1gh density ribbon cable.

_ In the exemplary embodiment of the 1nventlon, an’
electrical connector is disclosed for insulation dlsplac1ng

termination of ribbon - cable having conductors on

predetermined. close centerline spacing. The connector

~includes a housing having a mating face, an opposed cable-

receiving face and a plurality of terminal-receiving
passages extending between the faces. A plurality of
terminals are received in the passages. Each terminal
includes a mating portion toward the mating face of the
housing and a slotted 'U-shaped insulation displacement
pcrtion toward the cable~receiving face of the housing.

The insulaticn'displacement portions of the terminals are

arranged staggered in at least two rows. A dielectric

cover is provided for fdrcing the conductors into the U- .

shaped insulation displacement portions and embracing the
cable_between the cover and the cable-receiving face of the
housing. The cover includes surface means for engaging the
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cable and holes in the surface means for receiving the u-

shaped 1nsu1atlon dlsplacement portions of the terminals.

‘The invention contemplates the provision of
recess means in the surface means of the cover in areas
adjacent the holes which receive the insulation
displacement | portions of the terminals. Therefore,: the

conductors on opposite sides of any given conductor being

termihated.can float into the recessed areas as an insula-
tion displacement portion of a respective terminal is
forced into termination with the giveh conductor.

, As disclosed herein, the surface means of the
cover include a plurality of closely spaced, side-by-side
troughs for registering with the conductors of the ribbon
cable. The housing and the cbver are elongated, and the
troughs extend transverse to the elongated direction
thereof. The holes in the cover and the insulation
displatement portions'of the terminals are arranged in two
pairs of two rows lengthwise of the cover and housing. The
holes and insulation displacement portions are staggered in
the rows of each pair thereof. The holes and insulation
dispiacement portions in each pair of rows are spaced on

‘the order of 0.127 cms (50 mile). The troughs,'themselves,

are spaced on the order of 0.064 cms (25 mils) to
accommodate a 0.064 cm (25 mil) conductor centerline
spacing of the ribbon cable. The troughs which intersect
one row of holes in each paif of rows extend from a
longitudinal edge of the cover. The troughs which
lntersect the other row of holes in each pair of rows
extend from a transverse m;d-p01nt of the elongated cover.

‘Each trough extends into the recess means only slightly

beyond one edge of the respective hole which the.trbugh

intersects. . .
other.objects,'features and advantages qf'the

invention will be apparent from the following detailed
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description taken in connection with the accompanying
drawings. ' ' '

Brief Description of the Drawings

s The features 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 description taken in con]unctlon with the
accompanying drawings, in which like reference numerals
identify like elements in the'figures and in which:

FIGURE 1 is an exploded perspective view of an
electrical connector assembly of the prior art, for
1nsulatlon displacement termination of a ribbon cable,

FIGURE 2 is an exploded perspectlve view of the
connector assembly of the lnventlon, _

FIGURE 3 is a perspectlve viéw, on an enlarged

'scale, of the cover of the connector of the invention;

_ FIGURE 4 is an elevational view of the inside of

the cover shown in Figure 3; and
FIGURE 5 is a fragmented view of the left-hand
end of the cover in Figure 4, on a further enlarged scale

to facilitate the illustration.
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figufe i, ah electrical connector assembly of the
prior art, generally designated 10, is shown for insulation
displacing termination of a ribbon' cable, generally
designated 12. . The ribbon.'cable is of a conventional
configuration and has a plurality of conductors 14 on
predetermined close centerline spacing. 'The conductors are
surrounded by insulation which also integrally joins
adjacent conductors, as is well knowﬁ in the art. There-
fore, opposite faces .16 of the integral flat ribbon cable
are undulated transversely of the cable.

_ Prior art connector 10 includes a housing,
generally designated 15; a cover, generally designated 17;
and a strain relief member, generally designated 18. All
of these three connector componehts are eldngated'
tranéversely of ribbon cable 12 as is shown in the
drawings. Housing 15 includes a mating face 20, an opposed

cable~-receiving face 22 and a plurality of terminal-
~receiving passages 24 extending between the faces. - A

plurality of terminals, generally designated 26, are

- received in passages 24. Each terminal includes a mating'

portion or pin 28 toward mating face 20 of housing 15 ahd_

- a slotted U-shaped insulation displacement portion 30
toward cable-receiving face 22. As will be more clearly

envisioned below, ihsulation displacement portions 30 are
arranged staggered in two palrs of two rows longltudlnally
of housing 15 and connector assembly 10.

Cover' 17 is unitarily molded of dielectric
materiai such as plastlc or the llke, and includes an
elonqated, generally flat body portion 32 having resilient

~latch arms 34 at opposite ends thereof. The latch arms -
"have openings 36 whi¢h snap over latch bosses 38 at

opposite ends of housing 15. Generaliy, cover 17 is
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provided for forcing conductors 14 of ribbon cable 12 into
the U-shaped insulation displacement portions 30 of
terminals 26 and embracing the cable between the cover and
cable-receiving face 22 of the housing. More particularly,
the cover includes an inner flat surface 40 for engaging
the cable. A pldralitygof troughs 42 along opposite edges
of surface 40 and a plurality of troughs 44 along the
center of surface 40 are provided for registering with the
conductors of the ribbon cable. In essence, the troughs

" match the undulated sides 16 of the ribbon cable.

It can be seen in Figure 1 that the bottoms of
troughs 42 and 44 are flush with or form contlnuatlons of
flat surface 40 of the cover. Two pairs of two rows of
holes 46 are provided in flat surface 40 of the cover for
receiving the U-shaped insﬁlation displacement portions 30
of terminals 26. The holes may extend'completely through
body portion 32 of the cover, but, conventionally, the’

‘holes are just deep enough to accommodate the insulation

displacement portions of the'terminals as the insulation
displacement portions pierce through the ribbon cable. It

can be seen that the holes in each pair of two rows are

arranged staggered in each pair of rows. If conductors 14
are on 0.064 cm (25 mil) centerline spacing, the holes in
the two rows of each pair are spaced on the order of 0.127
cm (50 mils). 1In opération, as cover 17 is used to force
conductors 14 of ribbon cable 12. into insulation
displacement portlons 30 of terminals 26. The undulated

surface of the ribbon cable sort of seats into troughs 42

and 44 which, thereby, aligns or registers the conductors
with holes 46 and the insulation displacement portions of
the terminals. With the cable eﬁbraced between surfa¢e'40
of the cover and cable-receiving face 22 of the housing,'
forcing the cover into a fully latched position on the
housing effects insulation displacement termination of all
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of the terminals with all of the conductors of;the ribbon
cable. _ _ ' _ | _
Strain relief member 18 also is a unitarily
molded component of dielectric material, such as plastic or
the like, and has a pair of latch arms 48 at opposite ends
thereof, with the latch arms having inwardly direCted hook
portions 48a. The hook portions snappingly engage over
shoulders 50 at opposite ends of cover 17. The strain

‘relief member has an elongated body portiqn 52 provided

with a longitudinally extending slot 54 completely through
the cover. In assembly, ribbon cable 12 is inserted
through slot 54 in the direction of arrow "A", and the
cable then is wrapped around one edge of body portion 32 of
cover 17 so that a trimmed end of the cable can be
positioned against surface 40 of the cover. Therefore, the-
cable is assembled_in'a sort of serpentine configuration
through slot 54 in strain relief member 18 and about body
portion 32 of cover 17, whereupon the strain relief member .
clamps the cable against a back side 56 of the cover when
the strain relief member. is clampingly' latched to the
cover. ' |

Figure 2 shows an electrlcal connector, generally_
deSLgnated 60, embodying the concepts of the invention.
Ribbon cable 12, hoﬁsing 15 and strain relief member 18 of
connector 60 are identical to those components of prior art
connector éssembly 10 described above and shown in Figure '
1. Therefore, the details of the ribbon cable, housing and

strain relief member will not be repeated, and like

reference numerals have been applied in Figure 2
corresponding to like items described in relation to Figure
1. | I '. |
Connector 60 of the invention includes a cover,
generally designated 62, having an elongated body 64 with
flexible latch arms 66 at opposite ends thereof. The latch
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arms have openingé 68 for latchingly engaging létch bosseé
38 of housing 15. Hook portions 48a of 1atch_arms 48 of 
strain relief member 18 latchingly engage shoulders or
surfaces 70 at opposite'ends of the’cover._

' -Refefring to Figures 3-5 in conjunction with .

ln

Figure 2, cover 62 includes a plurality of holes 72 which
receive insulation displacement portions 30 of terminals 26

in the same manner and for the same purposes as described
"above in relation to holes 46 of cover 16 (Fig. 1).
10 - Similarly, holes 72 can extend all the way through body
. ‘portion 64 of cover 62, but preferably the holes are just
” " deep enough to accommodate the insulation displacement
' portions of the terminals. Also, comparing Fiéures 2-5
~ with Figure 1, it can be seen that holes 72'similarly are
15 arranged in two pairs of two rows longitudinally of the
cover/connebtor. The holes are arranged staggered in the
two rows of each pair thereof. The staggered holes in each
pair of two rows are spaced longitudiﬁal;y of the
_ cover/connector on the order of 0.127 cms (50 mils). |
20 . Generally, cover 62 includes trough means on the
inside thereof similar in function to troughs 42 and 44 of
cover 17 (Fig. 1), in that the trough means of coverlsz are
effective to engage the undulated surface of ribbon cable
12 and effectively align or register the conductors of the
25 ‘cable with holes 72 and the insulation displacement
portions'of the terminals. However, the tfough means of
cover 62 can best be seen in the enlarged depiction in
Figure 5, to include primary troughs 74 projecting inwardly
from dpposité edges 76 of the body portion of the cover.
30 = Each primary trough 74 intersects a hole 72 which receives
' a respective one of the terminal insulation,displécement
. portions. Secondary trough sections 78 are located along
each edge 76 between primary troughs.74.
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Another array of ':trou'ghs and trough sections
extend in a 51de-by-51de arrangement 1engthw1se of the
cover down the middle thereof. More . particularly, a
plurality of primary troughs 80 project outwardly from a
mid-point of the cover and each primary trough 80
1ntersects a respectlve one of holes 72 which receive the
1nsulat10n dlsplacement ‘portions of the terminals.
Secondary trough sections 82 are located between prlmary'
trough sections 80.

Therefore, it can be env151oned that trough means
are prov1ded substantlally along the entlre length of the
inside of cover 62 on 0.064 cm (25 mll) centerline spacing
corresponding to the conductor spacing of the ribbon cable.
For instance, each primary trough 74 along one edge of the
cover also is aligned with a center secondary trough
section 82 and a secondary trough secticn 78 on the
opposite edge of the cover. Each center primary trough 80
is aligned or registered with a secondary trough 78 at each
edge of the cover. Lastly, it can be seen that each edge
primary trough 74 and each center primary trough 80 extends
through and slightly beyond its respective hole 72 for

" receiving one of the insulation dlsplacement portlons of

the terminals. ‘ _

In contrast to the flat surface 40 on the inside
of prior art cover 17 (Fig. 1) which is flush with  the
bottoﬁs of troughs 42 and 44, cover 62 of the invention
includes recess means ingthe form of recessed areas 90
adjacent holes 72 which receive the insulation displacement
portions of the terminals. In ‘essence, these recessed
areas 90 lie "below" the bottoms of troughs 74 and 80 and
the bottoms of trough sections 78 and 82, When a ribbon
cable is embraced against the inside.of cover 62, with the
undulated surface of one side of the rlbbon cable seated in
troughs 74 and 80 and ‘trough sectlons 78 and 82, an open
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space is provided beneath the ribbon cable in all of the
recessed areas identified at 90 in the drawings, particu-
larly as seen in Figures 3-5.

In operation, with recessed areas 90 being "
located adjacent holes 72, particularly on opposite sides
of the holes as seen in the drawings, the_conductofs on .
opposite sides of any given conductor which is being
terminated can float into these re;éssed areas as a
respective insulation displacement portion is forced into
the'respective hole 72 and_into'termination with the given
conductor. As a result, there is no rigid backing behind
the adjacent "nbn-terminating“ conductors as is present by
surface 40 on the inside of cover 17 of the prior art in
Flguré 1. The beams of the U-shaped 1nsulatlon

. displacement portions of the terminals, therefore, are not

prone to cut into the insulation of the adjacent conductors’
because those conductors float or "give" in a yielding
manner into recessed areas 90.

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 embodimehts, 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 electrical ‘connector (60) for

insulation displacing termination of ribbon cable '(12)

having conductors (14) on predetermined close centerline
spacing, including a dielectric housing (15) having a
mating face (20), an opposed cable-receiving face (22) and

a plurality of terminal-receiving passages (24) extending _'
between the faces, a plurality of terminals (26) received

in the passages, each terminal including a mating portion
(28) toward said mating face and a slotted U-Shaped
insulation displacement portion (30) toward the cable-
réceiving face, the insulation displacement portions of the
terminals being arranged staggered in at least two rows,
and a dielectric cover (62) for forcing the conductors into
the U-shaped insulation displacemeht portions and embracing-
the cable between the cover and the cable-receiving face of
the hou51ng, the cover including surface means (74, 78, 80,
82) for engaging the cable and holes (72) in the surface
means for receiving the U-shaped insulation displacement

_portlons of the terminals,

wherein the improvement comprises:

recess means (90) in the surface means of the
cover (62) in areas'adjacent.the'holes (72) which receive
the insulation diSplacement-portions of the terminals,

whereby the conductors on opposite sides of any
given conductor being terminated.can float into said areas
(90) as a respective insulation displacement portion is
forced into termination with the given conductor.
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2. In an electrlcal connector as set forth in

clalm 1, wherein said surface means include a plurallty of
'closely spaced, 51de-by-51de troughs (74, 78, 80, 82) for.
registering with the conductors (14) of said ribbon

5 cable(12).

3. 1In an electrical connector as set forth in
claim 2, wherein said'troughs (74, 78, 80, 82) are spaced
on the order of 0.064 cm (25 mils) to accommodate a 0.064
cm (25 mil) conductor centerline spacing of the ribbon

i - 10 cable. '
4. 1In an”elect:ical connector as set forth in
claim 2, wherein at least some of the troughs (74, 80)
intersect said holes (72) in the cover (62). '
5. In an electrical connector as set forth in
15 ‘claim 4, wherein said at least some troughs (74, 80) extend

into said recess means (90) only slightly beyond one edge
of the respective hole (72) which the respectlve trough
intersects.

_ 6. In an electrical connector as set forth in

- 20 ‘claim 2,_wherein said housing (14) and said cover (62) are

’. elongated and said troughs (74, 78, sb, 82) ‘extend
transverse to the elongated direction thereof, and said

holes (72) and said insulation displacement portions of the
terminals are arranged in two pairs of two rows lengthwise

25 of the cover and housing, the holes and insulation

displacement portions-being staggered in each row.
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~ 7. In an electrical connector as set forth in

~claim 6, wherein said troughs'(74, 78, 80, 82) are spaced

on the order of 25 mils to accommodate a 0.064 cm (25 mil)
conductor centerline spacing of the ribbon cable, and the
holes (72) and insulation displacement'portions in each
pair of rows are spaded on the otder of 0.127 cms (50
mils). | |

_ 8. In an electrical c§nnector as set forth in
claim 7, wherein the troughs (74) which intersect one row
of holes in each pair of rows extend from an longitudinal
edge of the cover. I

9. In an electrical connector as set forth in
claim 8, wherein the troughs (80) which intersect the other
row of holes in each pair of rows extend from a transverse
mld-p01nt of the elonqated cover.

10. In an electrical connector as set forth in-
claim 9, wherein the troughs (74, 80) extend into said
recess means (90) only slightly beyond one edge of the'
respective hole (72) which the trough intersects.
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