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SPECIFICATION

ELECTRICAL C_ONNEC-TOR FOR HIGH DENSITY ﬁIBBON 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.

i

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.
10 . With the ever-1ncreas1ng miniaturization of electrical
connectors and the ever-increasing numbers of wires in
“multifcondnctor cables, electrical connectors of the
- character described have become increasingly complicated in.
order. to accommodate relatively large numbers of'conductors'
is 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
for such high density ribbon cables are used in a variety
‘of applications, such as installing disk drives in small
20 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
iig_' two rows of term1nal-rece1v1ng passages extendlng between
o - the faces. A plurality of terminals, most often stamped

: f wand formed of -sheet metal material, are received in

;.hj"respectlve passages, each termlnal hav1ng a mating portion

g“toward the matlng face of the housing and a generally U-
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RI BBON CABLE

FIELD OF THE | NVENTI ON Thi s |nvent|og3g§95r§bly

relatee to the art of electrical connectors and,’ partlcularly to
el ectrical connector assenbl Y for term n%t_j_ﬁg a’ mul ti-conductor fl at cabl e

such as a ri bbon cable. - ‘BACKGROUND

THE | NVENTI ON El ectri cal

connect ors have been provided in-a wide variety of conflguratlons for
term nating nultlconduc-

o

shaped insulation dlsplacement portion toward the cable-
receiving face of the housing. ~ Some form of secondary
housing component, such as a cover,_is provided for forcing
conductors of the ribbon cable into the U-shaped insulation
displacement portions of the terminals, with the cover
embracing the ribbon cable between the cover and the cable-
receiving face of the housing. | |

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 spaCed-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 creete 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 lnsulatlon displacenent portlon
of the terminal. 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 condﬁctor. 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 molding the connector ‘components for__
effecting this approach is rather complicated and expen-

sive.
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tar cables such as integral flat or ribbon cables. Wth the evexy+4129 €E8i ng
m ni aturization of electrical connectors and the ever-i:ncreasi ng nunbers of
wires in multi-con- ductor cables, electrigal connectors of the character
descri bed have becone increasingly conplicated in order to accommodate
relatively l-arge nunbers of con- ductors termnated in relatively small
connectors. For.instance, a ribbon cable may have conductors on c| ose
centerline spaci ng on the Brei@regerts nventimnketdizeshrd kR N ¢INg the

density r|bb0n‘ﬁﬂﬁﬁiéﬁﬁfhdéﬁﬁﬁfibdiéﬁﬁ¢éﬂﬁ& providing an extremely Smele'
solution whereby areas of -the cover which forces the cable
against the cable-receiving face of the housing and the

n

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
10 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
15 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 spaciné. The connector
20 ~includes a housing having a mating face, an opposed cable-
receiving face and a plurality of terminal-receivinq
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
25 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- .
30 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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of applications, such as installing disk drlves in small conputghs,g MBSt
el ectrical connectors for term nating ribbon cables are of the. |nsuFat|on
di splacing termnation type. These connectofs generally i ncl ude a housi ng
having a mating face, an opposed cable-recelving face, and at |east two
rows of term nal-receiving passages extending between the faces. A
plurality of termnals, nost often stanped and fornmed of sheet netal
material, are recabQIeV%(ihd hJ1REDEG ItHe MASEPYES  nERed fefnréablhaugngha 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

(5]

displacement'portio'ns of the terminals. Therefore,- the
' conductors on OppOSlte 51des of any given conductor being
terminated can float into the recessed areas as an 1nsu1a-
tion dlsplacement portion of a respective terminal is
10 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
- 15 troughs extend transverse to the elongated direction
thereof. The holes in the cover and the insulation
displaéement 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
20 the rows of each pair thereof._ The holes and insulation
dlsplacement portlons in each palr of rows are spaced on
‘the order of 0.127 cms (50 mlls) The troughs, themselves,
are spaced on the order of 0.064 cms (25 mils) to
accommodate a 0.064 cm (25 mil) 'conductor ' centerline
25 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 mld-p01nt of the elongated cover.
30 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

| This Sheet Has Been Re laced
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mating portion toward the mating face of the housing and-a genemall2p Ep .
U-shaped insul ati on di spl acenment por- tion toward the cabl.e-receiving face
of the housing. Sone form of secondary ho#8+ng conmponent, ‘'such as a cover,
is provided for forcing conductors of the ribbon cable into the U shaped

i nsul ation di spl acenent por- tions of the terminals, with the cover
‘enbracing the ribbon cabl e between the cover. and the cabl e-recei ving face
of the housi ng. desG¥dRFFiame taken ehﬂB vwFenneehhert orkthvf the @moatptaéwmq

drawings.

Brief Description of the Drawings
: The features of this invention which are believed

fon

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
10 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
15 connector assembly of the lnventlon,
_ FIGURE 3 is a perspectlve view, 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
20 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 1, an 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 des1gnated 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 pléstic or the like, and includes an
elongated, generally flat body portibn 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

This Sheet Has Been Reﬂlaced
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density of the conductors in the ribbon cable. Because of.--the cbpsg29p&pi ng
of the conductors, the insulation displacenent -portions:of.the termnals"
ate arranged in two generally spaced-apart-7t aggeréd rows with adja- cent
termnals located in opposite rows. Therefore, a conductor to be terninated
in an insul ation displace- nent portion.located in a back row w ||
necessarily have to pass between two insulation displacenment por- tions

| ocated in a frop¥rovédedsfon Epssingpgendychays 14 of ribbon cable 12 into

(8]

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). In operation, 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

This Sheet Has Been Reﬂlaced
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ate problens and nmay result in shorting, especially since td®-129 resv

i fsul ation displacenent beans of a termnal present a’low normal force on a
gffven conduc- tor which requires pushing-8re conductor. further into the
WUHshaped i nsul ation di spl acenment portion of the termnal. This may result
In substantial lateral nove- nent of the beans form ng the U shaped

I nsul ation di spl acenent portion, forcing the beans into the insula- tion of.
conduct ors adj &ferthe otetminaksi ‘nat'-bdaégnéﬁc-tmeoﬁowté?ﬂ%tqfi)nth% ¥ ipkon
partlcular proldsunds to utlllze '

Strain rellef member 18 also is a unitarily
molded component of dlelectrlc material, such as plastic or

(8}

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 eiongated body portion 52 provided
- 10 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
15 - 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
20 the strain relief member. is clampingly latched to the
~ cover. ' _ '
Figure 2 shows an electrical'connectbr, generally
designated 60, embodying the concepts of the invention.
Ribbon cable 12, hoﬁsing 15 and strain relief member 18 of
, 25 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
30 . | 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 érms 66 at opposite ends thereof. The latch

un\iiﬂi‘ii\’fﬂfi' i




'so-called "hill and dale" system which locates por- tionsg9f,ifegp

cdnductors at the insulation displacenent sections of adjacent tern1na|s
different vertical posi- tions or |evel sg-However, nolding the connector
com ponents for effecting this approach is rather conpli- cated and

expensi ve.

The present invention is directed to solving the prob:- |ens

i dentified above by providing an extrenely sinple solution whereby areas
the cover whicérhsricesetbpenthye egafastlibehingle- engagingglatcr béssbe

housi ng and

ln

38 of housing 15. Hook portions 48a of 1atch_arms 48 of 

strain relief member 18 latchingly engage shoulders or
surfaces 70 at OppOSlte ends of the cover._

I n

of

Referrlng to Figures 3- in conjunctlon with .

Figure 2, cover 62 includes a plurallty 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 _covér 16 (Fig. 1).

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 Figures 2-5
~ with Figure 1, it can be seen that holes 72'similarly are

arranged in two pairs of two rows longitudinally of the
cover/connebtor. The holes are arranged staggered in the
two rows of each palr thereof. The staggered holes in each
pair of two rows are spaced longitudiﬁally of the

. cover/connector on the order of 0.127 cms (50 mlls)

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

‘cable with holes 72 and the insulation: displacement

portions'of the terminals. However, the trough 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.

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.

il uﬁn




ductors into the insulation displacenent portions of the3-ars g2l s,
cessed about the insulation dis- pl acenent portions. This allows

atlj atent conductors on opposite sides of-afy gi ven conductor. which is belng
terntnated to float into the recessed areas so that the beans of the

i nsul ation di spl acement portions are not forced into the adjacent

conduct or s. SUMVARY OF THE | NVENTI ON  An object, therefore, of the‘

invention is to provide aPRefh&fd *FFRYVES i hsanghsom i s Eaughensections

connect or extend in a side~by-side arrangement 1engthw1se of the
cover down the middle thereof. More . particularly, a

plurality of primary troughs 80 progect outwardly from a

5 mid-point of the cover and each primary trough 80
intersects a respective one of holes 72 which receive the
insulation displaeement ‘portions " of the terminals.
Secondary trough sections 82 are located between prlmary'
trough sections 80.

10 Therefore, it can be envisioned that trough means
are prov1ded substantlally along the entlre length of the
* inside of cover 62 on 0.064 cm (25 mJ.l) centerline spacing
' corresponding to the conductor spacing of the ribbon cable.

For instance, each primary trough 74 along one edge of the

15+  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
gg' primary trough 74 and each center primary trough 80 extends
through and slightly beyond its respective hole 72 for
" receiving one of the insulation displacement portlons of

_ the terminals. ' . _

_ : In contrast to the flat surface 40 on the inside
. 25 - of prlor art cover 17 (Fig. 1) which is flush with  the
bottoms 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
30 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

TN
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I»n

K enti on,

hi gh density ribbon cabl e. I n the exenpl ary-enbodsrenpgogp
an el ectrical connector is disclosed for insulation-displac-
rm nation of ribbon cable having conduygtors on - '

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 termlnals, 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 ls not to be limited to the details given
herein.
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edeterm ned close centerline spacing. The connector includes a
having a mating face, an opposed cabl e-receiving face and¥ 129 EF

| -'w
housi gy having a mating face, an opposed cable-receiving face and-a +

plurality of termnal-receiv- ing passages extendlng_beLmeen—Lhe—%aees—-A

pluratity of termnals are.received in the ﬁé%sages Each tern1n %cludes (/’
a mating portion__toward.the mati ng face of the iiﬁ‘ei‘mi y
R

1. . In an electrical ‘connector (60) for
.insulation displacing termination of ribbon cable (12)
having conductors (14) on predetermined close centerline

o

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
i 10 | (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
is 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
20 _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,
25 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.

* [ L M s *




and a slotted U—shaped I nsul ati on di spl acenent portion % he
receivin plaesdsi ng. The 'insul ation dlsplacene% g%§tp ns
termnaltn lﬁeﬂ ﬂ st agger ed |£ at | east two rows. Adlelectrlc'
Is provid the conducibdts into: t he U-shaped insul ation
di splfacement portions and embrac-iing the cable between the cover and the
-receiving face of the housing. The cover includes surface neans for
engagi ng the cable and hobes'ﬁhtJK3é&géé¥¥b£faﬁénﬁéét6€0§§V@Hkth%th in

U-shaped insulatjo dIS | acengent
P i n & herg?n s&ﬁd 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.

* [ L N s *
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tions of the term nals. The invention contenplates t he prOV|S|on of
recess neans in the surface neans of the cover in areas adja- cen?3The? EP
hol es which receive the insulation displace- ment. portions of the.-
terminals. Therefore, the conduc- tors on opfusite sides of ‘any given
conductor being term nated can float into the recessed areas as an insul a-
tion di splacenment portion of a respective termnal is forced into

termnation with the given_qgndu&to%n ef¥2é¥f¥§fmcon o agh%é%”g5¥%h 1n.

neans of the cover
~claim 6, wherein said troughs (74, 78, 80, 82) are spaced

w

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). | R

_ 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.

“This Sheet Has Been Reﬂ
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i:!!ude a plurality of closely spaced, side-by-side troughs fogzcgghsgering \\~
with the conductors of the rib- bon cable. The housing and the cover are :
efongated, and the troughs extend transverse to the el ongated di - ‘rection
thereof. The holes in the cover and the insula- tion displacenent portions
of the termnals are arranged in two pairs of two rows |engthw se of the
cover. and housing. The holes and insul ation di spl acenent portions are
staggered i n t hhRBSBRACEf each pair thereof. The holes and insulation

di spl acement pogfkefRTERT,CA6RNRATHROFOR HIGH DENSITY RIBBON CABLE

_ An electrical cennector' (60) is proyided_ for
insulation displacing termination of ribbon cable (12)

]

having conductors (14) in predetermined close centerline

spacing. The connector includes 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 for receiving a plurality of

10 terminals (26). Each terminal includes a mating portion

l.d’ (28) toward the matlng face and slotted U-shaped insulation

displacement portion (30) toward the cable-receiving face.

The insulation d;splacement portions of the terminals are
arranged:staggefed in at least two rows. A dielectric_'

15 cover (62) forces the conductors inte the U-shaped

insulation displacement portions'and embraces the cable

between the cover and the cable-receiving'.face of the

housing. The cover includes a surface (74, 78, 80, 82) for

engaging the cable and holes (72) in the surface for

20 receiving the U-shaped insulation displacement portions of

the terminals. Recessed areas (90) are provided adjacent

the holes in the cover which receive' the insulation

. _ dlsplacement portlons of the terminals. Therefore, the

l” conductors on opposite sides of any glven conductor belng

‘25 °  terminated can float into the recessed areas as. a

respective insulation dlsplacement portion is forced into

_ termlnatlon with the glven conductor.
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'fr gh extends into the recess neans only slightly be- yond one edge of the

respective hole which the trough intersects. Ot her objects, features and
advant ages of the inven- tion will be- apparent fromthe follow ng detailed
de-. scription taken in connection with the acconpanyi ng draw ngs.. BRI EF

DESCRI PTI ON' OF THE DRAW NGS The_featU( S qf thi-s invention which are
believed to be novel are set forth mﬁth‘%a?tjcularity I n the appended

®
©

FIG3
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cl ai 5 The invention, together with its objects and the advant ages
thereof, may be best understood by refer- ence to the follow ng description
tdken in conjunction wth the acconpanying draw ngs, in which like refer- _
ence nunerals identify like elements in the figures and in which: - FIG 1.
i's an expl oded perspective view of an el ectri- cal connector assenbly of
the prior art, for insulation displacement férfnation of a ribbon cabl e;
FIG 2 is an expl oded perspective view of the con-
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nector assenbly of the invention, FIG 3 is a perspective view, on an
-enlarged scale, of the cover of the connector of the invention; FIG 4 is
an el evational view of the inside of the cover shown in FIG 3; and FI G
5.is a fragnmented view of the left-hand end of the cover .in FIG 4, on a

further enlarged scale to facili- tate the i{$dBiration. - DETAI LED
DESCRI PTI ON OF THE _ P@:ERRED EMBODI MVENT 8 _ :
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Referring to the drawings in greater detail, and first to FIG :L“%ﬁ?gﬂm

el ectrical connector assenbly of the prior art, generally designated 10, is

sho | Lon._displacing. termnation of a rﬁbb@@;g@bhemfggmeqaLLm ................
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ELECTRICAL CONNECTOR -F‘OR HIGH DENSITY RIBBON CABLE

Field of the Invention .

This invention generally relates to 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 integral flat or ribbon cables.
With the ever-increasing miniaturization of electrical
connectors and the ever-increasing numbers of wires in
multi-conductor cables, electrical connectors of the
character described have become increasingly complicated in
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.bf 0.064 cms (25 mils). Connectors
for such high density ribbon cables are used in a variety
of applications, such as installing disk drives in small
computers. '

Most electrical connectors for terminating ribbon
cables are of the insulation displacing termination type.
These connectors generally include a ribusing having a

" mating face, an opposed cable-receiving face, and at least
two rows of terminal-receiving passages extending between
the faces. A plurality of terminals, most often stamped
and formed of sheet metal material, are received in
respective passages, each terminal having a mating portion
toward the mating face of the housing and a generally U-
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are .undul ated transversely of the cable. ; -5-

<

shaped insulation displacement portion toward the cable-
receiving face of the housing. Some form of secondary
housing component, such as a cover, is provided for forcing
conductors of the ribbon cable into the U-shaped insulation
displacement portions of the terminals, with the cover
embracing the ribbon cable between the cover and the cable-
receiving face of the housing.: |

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 spaced-apart staggered rows with
adjacent terminals located in opposite rows. Therefore, a
conductor to be terminated in an insulation displacement
portion located in a back row will necessarily have to pass
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 insulation displacement portion
of the terminal. This may result in substantial lateral .
movement of the beams forming the U-shaped insulation
displacement portion, forcing the beams into the insulation
of conductors adjacent to the terminated conductor. One
solution to this particular problem is to utilize the so-
called "hill and dale" system which locates portions of the
conductors at the insulation displacement sections of
adjacent terminals in different vertical positions or
levels. However, molding the connector cbmponents for
effecting this approach is rather complicated and expen-
sive.
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Prior art connector 10 includes a housing, generally designated 15;.a
cover, generally designated 17; and a strain relief nenber, generally

desj gnated 18. Al of these three connector conponents are el ongated trans-
versely of ribbon cable 12 as is shown in the draw ngs. Housing 15 i ncl udes
a mating face 20, an opposed cable- receiving face 22 and a plurality of
term nal -recei vi ng passages 24 extendiﬁa‘betmeen the faces. A plurality of

The present invention is directed to solving the
problems identified above by providing an extremely'simple
solution whereby areas of the cover which forces the cable
égainst the cable-receiving face of the housing and the
conductors into the insulation displacement portions of the
terminals, are recessed about the insulation displacement
portions. This allows adjacent conductors on opposite
sides 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. ' '

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved insulation displacement
connector assembly for high density ribbon cable.

In the exemplary embcdiment of the invention, an
electrical connector is disclosed for insulation displacing
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
portion toward the cable-receiving face of the housing.
The insulation displacement portions of the terminals are
arranged staggered in at least two rows. A dielectric
cover is provided for forcing 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

"l
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termnals, generally designated 26, are received i.n pas- sages 24. Each
termnal includes a nmating portion or pin 28 toward mating face 20 of
fousi ng 15 and a slotted U shaped insul ation displacenent portion 30 toward
cabl e-receiving face 22. As will be nore clearly.envi- sioned bel ow,
i nsul ation di spl acement portions 30 are.garranged staggered in two pairs of
two rows longitudi- nally of housing 15 and connector assenbly 10. Cover
17 is unitarily nolded of dielectric nmaterial, such as plastic or the |ike,
and i ncludes an el ongat ed, '

cable and holes in the surface means for receiving the U-

shaped insulation displacement 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
terminated can float into the recessed areas as an insula-
tion displacement portion of a respective terminal is
forced into termination with the given 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 cover are elongated, and the
troughs extend transverse to the elongated direction
thereof. The holes in the cover and the insulation
displacement'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
displacement portions in each pair of rows are spaced on
the order of 0.127 cms (50 mils). 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 pair of rows extend from a
longitudinal edge of the cover. The troughs which
intersect the other row of holes in each pair of rows
extend from a transverse mid-point of the elongated cover.
Each trough extends into the recess means only slightly
beyond one edge of the respective hole which the-trough
intersects. '

Other objects, features and advantages of the
invention will be apparent from the following detailed

R
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generally flat body portion 32 having resilient latch arnms 34 at opposite
ends thereof. The latch arns have openings 36 which snap over | atch bosses
38 at opposite ends of housing 15. Generally, cover 17 is provided for
forcing conductors 14 of ribbon cable 12 into the U shaped insulation

di spl acenent portions 30 of term nals 2%-and enbracing the cabl e between
the cover and cabl e-receiving face 22 of the housing. Mre particu- larly,

the cover includes an inner flat surface 40 for engaging the cable. A
plurality of troughs 42 al ong :
description taken in connectlon with the accompanying

drawings.

Brief Description of the Drawings
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 conjunction 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
insulation displacement termination of a ribbon cable;
" FIGURE 2 is an exploded perspective view of the
connector assembly of the invention;
FIGURE 3 is a perspective'view, 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.

Sheet Has Been R laced

T ||II|| Al

ThBistherepMcementsheet

" Date: 31 0CT 1%



opposi te edges of surface 40 and a plurality of troughs 44 along the center
of surface 40 are provided for regis- tering with the conductors of the

i bbon cable. In es- sence, the troughs match the undul ated sides 16 of the
ri bbon cabl e. It can be seen in FIG 1 that the bottons of troughs 42 and
44 are flush with or formcontinuationsgaf flat sur- face 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 insul ation displacenent portions 30 of

Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figure 1, an 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 known 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 .components are elongated
transversely 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 méting face 20 of housing 15 and
a slotted U-shaped insulation displacement portion 30
toward cable-receiving face 22. As will be more clearly
envisioned below, insulation displacement portions 30 are
arranged staggered in two pairs of two rows longitudinally
of housing 15 and connector assembly 10.

Cover 17 is unitarily molded of dielectric
material, such as plastic or the like, and includes an
elongated, generally flat body portion 32 having resilient
latch arms 34 at opposite ends thereof. The latch arms
have openings 36 which snap over latch bosses 38 at
opposite ends of housing 15. Generally, cover 17 is

—————
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termnals 26. The holes may extend conpl etely through body portion 32 of
the cover, but, conventionally, the holes are just deep enough to
accomobdat e the insula- tion displacenent portions of the termnals as the
i nsul a- tion displacenent portions pierce through the ribbon cable. It can
be seen that the holes in each pair of +I® rows are arranged staggered in
each pair of rows. If

provided for forcing conduétors'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 plurality of 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 continuations 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 insulation 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
dispiacement 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). In operation, as cover 17 is used to force
conductors 14 of ribbon cable 12 into insulation
displacement portions 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 embraced between surface 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

}hsBameimwd

T

|‘ This is the replacement sheet

Date: 3 1 OCT ‘g%“



-6- conductors 14 are on 25 m| centerline spacing, the holes in the two
rows of each pair are spaced on the

of the terminals with all of the conductors of the ribbon
cable. _

Strain relief member 18 also 1is 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 portion 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 electrical connector, generally
designated 60, embodying the concepts of the invention.
Ribbon cable 12, housing 15 and strain relief member 18 of
connector 60 are identical to those components of prior art
connector assembly 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. '

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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order of 50 mls. In operation, as cover 17 is used to force conductors 14
of ribbon cable 12 into insulation displacenent portions 30 of term nals
26...The undul ated surface of the ribbon cable sort of seats into troughs 42
and 44 which, thereby, aligns or registers the conduc- tors with holes 46
and the insul ation displacenent por- tiagns of the terminals. Wth the cable
enbraced between surface 40 of the cover and cabl e-receiving face 22 of the
housi ng, forcing the cover into a fully latched posi- tion on the housing
effects insulation displacenent ter- ' '

arms have openings 68 for latchingly engaging latch bosses
38 of housing 15. Hook portions 48a of latch arms 48 of
strain relief member 18 latchingly engage shoulders or
surfaces 70 at opposite ends of the cover.

Referring to Figures 3-5 in conjunction with
Figure 2, cover 62 includes a plurality of holes 72 which
receive insulation diéplacement 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).
Similarly, holes 72_¢an 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 Figures 2-5
with Figure 1, it can be seen that holes 72 similarly are
arranged in two pairs of two rows longitudinally of the
cover/connector. The holes are arranged staggered in the
two rows of each pair thereof. The staggered holes in each
pair of two rows are spaced longitudinally of the .
cover/connector on the order of 0.127 cms (S0 mils).

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 cover 62 are

- effective to engage the undulated surface of ribbon cable

12 and effectively align or register the conductors of the
cable with holes 72 and the insulation displacement
portions of the terminals. However, the trough means of
cover 62 can best be seen in the enlarged deplctlon 1n__
Figure 5, to include primary troughs 74 projecting inwardly
from opposite edges 76 of the body portion of the cover.
Each primary trough 74 intersects a hole 72 which receives
a respective one of the terminal insulation displacement
portions. Secondary trough sections 78 are located along
each edge 76 between primary troughs 74.
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mnation of all of the termnals with all of the conduc- tors of the ribbon
cabl e. Strain relief nmenber 18 also is a unitarily nol ded conponent of
dielectric material, such as plastic or the like, and has a pair of latch
arnms 48 at opposite ends thereof, with the latch arns having i nwardly
directed hook portions 48a. The hook pggLions snappingly en- gage over
shoul ders 50 at opposite ends of cover 97, The strain relief nmenber has an
el ongat ed body portion 52 provided with a |ongitudinally extending slot 54

Another array of Eroughs and trough sections
extend in a side-by-side arrangement lengthwise 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
intersects a respective one of holes 72 which receive the
insulation displacement portions of the terminals.
Secondary trough sections 82 .are located between primary
trough sections 80. .

Therefore, it can be envisioned that trough means
are provided substantially along the entire length of the

"t

inside of cover 62 on 0.064 cm (25 mil) 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 section 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 displacement portions 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
bottoms of troughs 42 and 44, cover 62 of the invention
includes recess means in the 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 ribbon cable seated in
troughs 74 and 80 and trough sections 78 and 82, an open
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conpletely through the cover. In assenbly, ribbon cable 12 is inserted
through slot 54 in the direction of arrow "A" and the cable then is wapped
around one edge of body portion 32 of cover 17 so that a trimed end of the
cabl e can be positioned agai nst surface 40 of the cover. Therefore, the
cable is assenbled in a sort of serpentine configuration through slot 54 in
strain relief nenber 18 and about body Pe¥Tion 32 of cover 17, whereupon
the strain relief nmenber clanps the cable agalnst a back side 56 of the
cover when the strain relief

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 conductors on
opposite sides of any given conductor which is being
terminated can float into these recessed 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 "non-terminating" conductors as is present by
surface 40 on the inside of cover 17 of the prior art in
Figure 1. The beams of the U-shaped insulation
displacement portions of the términals, 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 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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menber is clanpingly latched to the cover. FIG 2 shows an electrical
connector, generally des- ignated 60, enbodying the concepts of the

i Avention. Ribbon cable 12, housing 15 and strain relief—menber—18 of
connector 60 are identical to those conponents of priorjﬁéghc nect or

assenbly 10 descri bed above and shown i-n2kl G 1. Therefor lagechf
the ribbon cable, housing and strain relief nmenber wll jm”
and like reference nunerals have been applied in FIG 2 o]

like itens described in rel a-
CLAIMS:

e e

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-
receiving 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 displacement portions and embracing
the cable between the cover and the cable-receiving face of
the housing, 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
portions 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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tion to FIG 1. -7-
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2. In an electrical connector as set forth in
claim 1, wherein said surface means include aiplurality of
closely spaced, side-by-side troughs (74, 78, 80, 82) for
registering with the conductors (14) of said ribbon
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
cable.

4. In an electrical 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
.c;aim 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 respective trough
intersects.

6. In an electrical connector as set forth in
claim 2, wherein said housing (14) and said cover (62) are
elongated and said troughs (74, 78, 80, 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
of the cover and housing, the holes and insulation
displacement portions being staggered in each row.

RO i s it ropiacamont sheet

Date: 3 1 OCT 1998



Connector 60 of the invention includes a cover, gen- erally-designated 62
havi ng an el ongated body 64 with flexible latch arms 66 at opposite ends :
thereof . The latch arns have openings 68 for latchingly eha Replaced
bosses 38 of housing 15. Hook portions 48a of latch arns 48

relief nenber 18 | atchingly en- gage shaul ders or surfaces - i

ends of the -14= , R

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 spaced on the order of 0.127 cms (S50

mils).

8. In an electrical connector 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.

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
mid-point of the elongated cover.

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

T
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cover. Referring to FIGS.3-5 in conjunction with FIG 2, cover 62

I ncludes a plurality of holes 72 which receive insulation displacenent
portions 30 of terminals 26 in the same manner and for the same purposes as
descri bed above in relation to holes 40 of cover 16 (FIG 1). Simi- larly,
holes 72 can extend all the way througisbody portion 64. of cover 62, but
preferably the holes are just deep enough to accommmpdate the insulation

di spl ace- nent portions of the term nals. Al so, conparing FIGS

ABSTRACT

ELECTRICAL CONNECTOR FOR HIGH DENSITY RIBBON CABLE

An electrical connector (60) is provided for
insulation dlsplac1ng termlnatlon of ribbon cable (12)
having conductors. (14) in predetermlned_close centerline
spacing. The connector includes 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 for receiving a plurality of
terminals (26). Each terminal includes a mating portion
(28) toward the mating face and slotted U-shaped insulation
displacement portion (30) toward the cable-receiving face.
The insulation displacement portions of the termina1§ are
.arranged staggered in at least two rows. A dielectric
cover (62) forces the conductors into the U-shaped
insulation displacement portions and embraces the cable
between the cover and the cable-receiving face of the
housing. The cover includes a surface (74, 78, 80, 82) for
engaging the cable and holes (72) in the surface for
receiving the U-shaped insulation displacement portions of
the terminals. Recessed areas (90) are provided adjacent
the holes in the cover which receive the insulation
displacement portions of the terminals. Therefore, the
conductors on opposite sides of any given conductor being
terminated can float into the recessed areas as a
respective insulation displacement portion is forced into
termination with the given conductor.

FIGURE 2.

R
laced
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2-5wth FIG 1, it can be seen that holes 72 simlarly are arranged in two
pairs of two rows longitudinally of the cover/connector. The holes are
arranged staggered in the two rows of each pair thereof. The staggered
hol es in each pair of two rows are spaced |ongitudinally of the -
cover/connector on the order of 50 mls. Generally, .cover 62 includes
trough nmeans on the inside thereof simlar in function to troughs 42 and 44
of cover 17 (FIG 1), in that the tyough neans of cover 62 are effective to

engage the undul ated surface of -ribbon y
0 /\/\ Q

7 f\\ 5
{ \'/{///
"// 7 \
N 1K)
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cable 12 and effectively align or register the conductors of the cable with
hol es 72 and the insulation displace- nent portions of the term nals. :
However, the trough neans of cover 62 can best be seen in the enl arged
depiction in FIG 5, to include primary troughs 74 pro- jecting inwardly
from opposite. edges 76 of the body portion of the cover. Each primary
trough 74 intersects a hole 72 which receives a respective one of the
term - nal insulation displacemer®@ portions. Secondary trough sections 78
are |l ocated al ong each edge 76 between .

-
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primary troughs 74. ~Anot her array of troughs and trough sections extend
I n a side-by-side arrangenent | engthw se of the cover down the m ddl e
tthereof . More particularly, a plurality of primary troughs 80 project
outwardly froma md- point of the cover and each primary trough 80

I ntersects a respective one of holes 72 ighi ch receive the insulation

NI
= C,E o
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N — '-- ——— "".‘ I\ .
& /‘a:"ﬁlt_“'-. g N O
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- 8- di spl acenent portions of the termnals. Secondary trough sections 82
are | ocated between primary trough

-
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sections 80. Therefore, it can be envi si oned t hat troﬁ; h rreans are
provi ded substantially along the entire |length-of the i cmssﬁeetqmsé 1R
25 m| centerline spacing corre- sponding to the conductor

ri bbon cable. For instance, each primary trough 74 al ong on m
‘cover also is aligned with a center secondary trough section

secondary trough section 78 on the oppogete edge of the cover. Each center
primary trough 80 is al i-grg\ejd or registered vvitcgl a secondary trough 78 at
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each edgej of IRIIMQ@E% SHESLy—§ean-be seen t hatpearh:e

t rough A M@LS
beyond it G5 t|v

di spl acengnt, ns
40 on th %E‘g{“ {)?

bot t ons trou %s 422868

gﬂte R mar y’ frouc’h 80 exteng‘s«
jé""‘/‘é"?%irecel ving one;of,

thedpieaindl.s] In cont Fas
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means in E‘rIE'Eessed...ﬂ.@.é!.S....QQ "ad acent |h0| es 72 which receive the
i nsul ation di spl acement por- | DATR oR RECEPT. MY,
ELECTRICAL CONNECTOR FOR HIGH DENSHY-
RIBBON CABLE
FIELD OF THE INVENTION

d-'X4to prgeer.. 62| of the | mv@n‘*t“rﬁ%rc't ncl %’@é@i 'F ef:eh%;

This invention generally relates to 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 multiconduc-
tor cables such as integral flat or ribbon cables. With the
ever-increasing miniaturization of electrical connectors
and the ever-increasing numbers of wires in multi-con-
ductor cables, electrical connectors of the character
described have become increasingly complicated in
order to accommodate relatively large numbers of con-
ductors terminated in relatively small connectors. For
instance, a ribbon cable may have conductors on close
centerline spacing on the order of 25 mils. Connectors
for such high density ribbon cables are used in a variety
of applications, such as installing disk drives in small

~ computers.

Most electrical connectors for terminating ribbon

" cables are of the insulation displacing termination type.

These connectors generally include 2 housing having a
mating face, an opposed cable-receiving face, and at
least two rows of terminal-receiving passages extending
between the faces. A plurality of terminals, most often
stamped and formed of sheet metal material, are re-
ceived in respective passages, each terminal having a
mating portion toward the mating face of the housing
and a generally U-shaped insulation displacement por-
tion toward the cable-receiving face of the housing.
Some form of secondary housing component, such as a
cover, is provided for forcing conductors of the ribbon
cable into the U-shaped insulation displacement por-
tions of the terminals, with the cover embracing the
ribbon cable between the cover and the cable-receiving
face of the housing.

One of the problems with connectors of the character
described immediately abave, centers around the high
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tions of the termnals. In essence, these recessed areas 90 lie "below' the
bottons of troughs 74 and 80 and the bottons of trough sections 78 and 82.
When a’ ribbon cable is enbraced against the inside of cover 62, with the
undul ated surface of one side of the ribbon cable seated in troughs 74 and
80 and trough sections 78 and 82, an ep@n-space is provided beneath the

ri bbon cable in all of the recessed areas identified at 90 in the draw
ings, particularly as seen in FIGS. 3-5. In operation, with recessed
areas 90 being | ocated

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 spaced-apart staggered rows with adja-
cent terminals located in opposite rows. Therefore, a
conductor to be terminated in an insulation displace-
ment portion located in a back row will necessarily
have to pass between two insulation displacement por-
tions 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 2 given conduc-
tor which requires pushing the conductor further into
the U-shaped insulation displacement portion of the
terminal. This may result in substantial lateral move-
ment of the beams forming the U-shaped insulation
displacement portion, forcing the beams into the insula-
tion of conductors adjacent to the terminated conduc-
tor. One solution to this particular problem is to utilize
the so-called “hill and dale” system which locates por-
tions of the conductors at the insulation displacement
sections of adjacent terminals in different vertical posi-
tions or levels. However, molding the connector com-
ponents for effecting this approach is rather compli-
cated and expensive.
The present invention is directed to solving the prob-
lems identified above by providing an extremely simple
- solution whereby areas of the cover which forces the
cable agzinst the cable-receiving face of the housing and
the conductors into the insulation displacement portions
of the terminals, are recessed about the insulation dis-
placement portions. This allows adjacent conductors on
opposite sides 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.

SUMMARY OF THE INVENTION

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

In the exemplary embodiment of the invention, an
electrical connector is disclosed for insulation displac-
ing termination of ribbon cable having conductors on
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adj acent holes 72, particularly on opposite sides of the holes as seen in
the draw ngs, the conductors on oppo- site sides of any given conduct or
which is being ternmi- nated can float into these recessed areas as a
respective insulation displacenment portion is forced into the re- spective
hole 72 and into term nation with the giyen conductor. As a result, there
I's no rigid backing behind the adjacent "non-term nating" conductors as is
present by surface 40 on the inside of cover 17 of the prior art in FIG 1.
The beans of the U shaped insulation dis-_

predetermined close centerline spacing. The connector

includes a housing having a mating face, an opposed
cable-receiving face and a plurality of terminal-receiv-
ing 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
portion toward the cable-receiving face of the housing.
The insulation displacement portions of the terminals
are arranged staggered in at least two rows. A dielectric
cover is provided for forcing the conductors into the
U-shaped insulation displacement portions and embrac-
ing the cable between the cover and the cable-receiving
face of the housing. The cover includes surface means
for engaging the cable and holes in the surface means
for receiving the U-shaped insulation displacement por-
tions of the terminals.

The invention contemplates the provision of recess
means in the surface means of the cover in areas adja-
cent the holes which receive the insulation displace-
ment portions of the terminals. Therefore, the conduc-
tors on opposite sides of any given conductor being
terminated can float into the recessed areas as an insula-
tion displacement portion of a respective terminal is
forced into termination with the given 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 rib-
bon cable. The housing and the cover are elongated,
and the troughs extend transverse to the elongated di-
rection thereof. The holes in the cover and the insula-
tion displacement 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 displacement portions in each pair of
rows are spaced on the order of 50 mils. The troughs,
themselves, are spaced on the order of 25 mils to accom-
modate a 25 mil conductor centerline spacing of the
ribbon cable. The troughs which intersect one row of
holes in each pair of rows extend from a longitudinal
edge of the cover. The troughs which intersect the
other row of holes in each pair of rows extend from a
transverse mid-point of the elongated cover. Each

.2 . .
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pl acenment. portions of the termnals, therefore, are not prone to cut into
the i nsul ati on of the adjacent conduc-

trough extends into the recess means only slightly be-
yond one edge of the respective hole wh1ch the trough
intersects. ]

Other objects, features and advantages of the inven-
tion will be apparent from the following detailed de-
scription taken in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of this invention which are believed to
be novel are set forth with particularity in the 2ppended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like refer-
ence numerals identify like elements in the figures and
in which: _

FIG. 1is an exploded perspective view of an electri-
cal connector assembly of the prior art, for insulation
displacement termination of a ribbon cable;

FIG. 2 is an exploded perspective view of the con-
nector assembly of the mventxon,

FIG. 3 is a perspective view, on an enlarged scale, of
the cover of the connector of the invention;

FIG. 4 is an elevational view of the msuie of the
cover shown in FIG. 3; and

FIG. 5 is a fragmented view of the left-hand end of
the cover in FIG. 4, on a further enlarged scale to facili-
tate the illustration.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first
to FIG. 1, an electrical connector assembly of the prior
art, generally designated 10, is shown for insulation
displacing termination of a ribbon cable, generally des-
ignated 12. The ribbon cable is of a conventional config-
uration and has a plurality of conductors 14 on prede-
termined close centerline spacing. The conductors are
surrounded by insulation which also integrally joins
adjacent conductors, as is well known in the art. There-
fore, opposite faces 16 of the integral flat ribbon cable
are undulated transversely of the cable.
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- 9- tors because those conductors float or "give" in a yield- ing manner
I nto recessed areas 90. It will be understood that the invention nay be
em’ bodied in other specific forms without departing fromthe spirit or
central characteristics thereof. The present exanples and enbodi nents,
therefore, are to be consid- ered in alls respects as illustrative and not
restrictive, and _

Prior art connector 10 includes a housing, generally
designated 15;-a cover, generally designated 17; and a
strain relief member, generaily designated 18. All of
these three connector components are elongated trans-
versely of ribbon cable 12 as is shown in the drawings.
Housing 15 includes 2 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 pas-
sages 24. Each terminal includes 2 mating portion or pin
28 toward mating face 20 of housing 15 and a slotted
U-skaped insulation displacement portion 30 toward
cable-receiving face 22. As will be more clearly envi-
sioned below, insulation displacement portions 30 are
arranged staggered in two pairs of two rows longitudi-
nally of housing 15 and connector assembly 10.

Cover 17 is unitarily molded of dielectric material,
such as plastic or the like, and includes an elongated,

. generally flat body portion 32 having resilient latch
arms 34 at opposite ends thereof. The latch arms have
openings 36 which snap over latch bosses 38 at opposite
ends of housing 15. Generally, cover 17 is 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 particu-
larly, the cover includes an inner flat surface 40 for
engaging the cable. A plurality of troughs 42 along
opposite edges of surface 40 and a plurality of troughs
44 along the center of surface 40 are provided for regis-
tering with the conductors of the ribbon cable. In es-
sence, the troughs match the undulated sides 16 of the
ribbon cable. -

It can be seen in FIG. 1 that the bottoms of troughs 42
and 44 are flush with or form continuations of flat sur-
face 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 insulation 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 insula-
tion displacement portions of the terminals as the insula-
tion 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
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the invention is not to be limted to the details given herein.

conductors 14 are on 25 mil centerline spacing, the
holes in the two rows of each pair are spaced on the
order of 50 mils. In operation, as cover 17 is used to
force conductors 14 of ribbon cable 12 into insulation
displacement portions 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 conduc-
tors with holes 46 and the insulation displacement por-
tions of the terminals. With the cable embraced between
surface 40 of the cover and cable-receiving face 22 of
the housing, forcing the cover into a fully latched posi-
tion on the housing effects insulation displacement ter-
mination of all of the terminals with all of the conduc-
tors 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 en-
gage over shoulders 50 at opposite ends of cover 17,
The strain relief member has an elongated body portion
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.

FIG. 2 shows an electrical connector, generally des-
ignated 60, embodying the concepts of the invention.
Ribbon cable 12, housing 15 and strain relief member 18
of connector 60 are identical to those components of
prior art connector assembly 10 described above and
shown in FIG. 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 FIG. 2 corresponding to like items described in rela-

tion to FIG. 1.
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- 10 - W claim L In an electrical connector for insulation
di spl acing term nation of ribbon cable having conductors on pre- determ ned
cl.ose centerline spacing, including a dielec-

-7 -

Connector 60 of the invention includes a cover, gen-
erally designated 62, having an elongated body 64 with
flexible latch arms 66 at opposite ends’ thereof. The
latch arms have openings 68 for latchingly engaging
latch bosses 38 of housing 15. Hook portions 48a of
latch arms 48 of strain relief member 18 latchingly en-
gage shoulders or surfaces 70 at opposite ends of the
cover.

Referring to FIGS. 3-5 in conjunction with FIG. 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 40 of cover 16 (FIG. 1). Simi-
larly, 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 displace-
ment portions of the terminals. Also, comparing FIGS.
2-5 with FIG. 1, it can be seen that holes 72 similarly
are arranged in two pairs of two rows longitudinally of
the cover/connector. The holes are arranged staggered
in the two rows of each pair thereof. The staggered
‘holes in each pair of two rows are spaced longitudinally
of the cover/connector on the order of 50 mils.

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 cover 62
.are effective to engage the undulated surface of ribbon
cable 12 and effectively align or register the conductors
of the cable with holes 72 and the insulation displace-
ment portions of the terminals. However, the trough
means of cover 62 can best be seen in the enlarged
depiction in FIG. §, to include primary troughs 74 pro-

. jecting inwardly from opposite. edges 76 of the body
portion of the cover. Each primary trough 74 intersects
a hole 72 which receives a respective one of the termi- .
nal insulation displacement portions. Secondary trough
sections 78 are located along each edge 76 between
primary troughs 74.

Another array of troughs and trough sections extend
in a side-by-side arrangement lengthwise of the cover
down the middle thereof. More particularly, 2 plurality
of primary troughs 80 project outwardly from a mid-
point of the cover and each primary trough 80 intersects
a respective one of holes 72 which receive the insulation
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tric housing having a mating face, an opposed cable- receiving face and a
plurali'ty of term nal-receiving passages extendi ng between the faces,
a-plurality of termnals received in the passages, each term nal includ-
ing a mating portion.-toward said mating face and a slotted U shaped

I nsul ation di spl acenment portion toward t&e- cabl e-receiving face, the

I nsul ation di splace- nent portions of the term nals being arranged
staggered in at leas two rows, and a dielectric cover for forcing the

conductors into the U-_shaped insul ati on dipl ace- .
' d?s;;ﬁ)cement portfon_s of the® terminals. Secondary

trough sections 82 are located between primary trough
sections 80.

Therefore, it can be envistoned that trough means are
provided substantially along the entire length of the
inside of cover 62 on 25 mil centerline spacing corre-
sponding to the conductor spacing of the ribbon cable.
For instance, each primary trough 74 along one edge of
the cover also is aligned with 2 center secondary trough
section 82 and a secondary trough section 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 displacement
portions of the terminals.

' In conirast to the flat surface 40 on the inside of prior
art cover 17 (FIG. 1) which is flush witk the bottoms of
troughs 42 and 44, cover 62 of the invention includes
recess means in the form of recessed areas 90 adjacent
holes 72 which receive the insulation displacement por-
tions 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 2 ribbon
cable is embraced against the inside of cover 62, with
the undulated surface of one side of the ribbon cable
seated in troughs 74 and 80 and trough sections 78 and
82, an open space is provided beneath the ribbon cable
in all of the recessed areas identified at 90 in the draw-
ings, particularly as seen in FIGS. 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 conductors on oppo-
site sides of any given conductor which is being termi-
nated can float into these recessed areas as a respective
insulation displacement portion is forced mto the re-
spective hole 72 and into termination with the given
conductor. As a result, there is no rigid backing behind
the adjacent “non-terminating” conductors as is present
by surface 40 on the inside of cover 17 of the prior art
in FIG. 1. The beams of the U-shaped insulation dis-
placement portions of the terminals, therefore, are not
prone to cut into the insulation of the adjacent cornduc-
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ment portions and enbracing the cabl e between the cover and the

cabl e-receiving face of .the housing, the cover including surface neans
including a plurality of closely spaced: side-by-side ThisShefHas'Betn Replaced
registering with the conductors of said ribbon cable fo cabl e
and holes in the surface neans for recegving the U shap [

di spl acenent portions of the term- nals, wherein at le e

troughs intersect said holes in the cover, wherei n t he i nprovenent
. conpri ses:

tors because those conductors float or “give” in a yield-
ing manner into recessed areas 90.
It will be anderstood that the invention may be em-
bodied in other specific forms without departing from .
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
We claim:
1. In an electrical connector for insulation displacing
termination of ribbon cable having conductors on pre-
determined close centerline spacing, including a dielec-
tric 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 received in the passages, each terminal includ-
ing a mating portion toward said mating face and a
siotted U-shaped insulation displacement portion
toward the cable-receiving face, the insulation displace-
ment portions of the terminals being arranged staggered
in at leas two rows, and a dielectric cover for forcing
the conductors into the U-shaped insulation displace-
ment portions and embracing the cable between the
cover and the cable-receiving face of the housing, the
cover including surface means including a plurality of
closely spaced: side-by-side troughs for registering with
_the conductors of said ribbon cable for engaging the .
cable and holes in the surface means for receiving the
U-shaped msulation displacement portions of the termi-
nals, wherein at léast som 2 of the troughs intersect said
holes in the cover, )
wherein the improvement comprises:
recess means in the surface means of the cover in
areas adjacent the holes which receive the insula-
tion displacement portions of the terminals,

whereby the conductors on opposite sides of amy
given conductor being terminated can float into
said areas as a respective insulation displacement
portion is forced into termination with the given
conductor, and

wherein at least some of the troughs extend into re-

cess means only slightly beyond one edge of the
respective hole which the respective trough inter-

sects. | | |
Thiis is the replecement sheet
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recess neans in the surface nmeans of the cover in areas_adjacent the

hol es whi ch receive the insula- tion displacenent portions of the

term nal s, wher eby the conductors an opposite sides offh etHasB

conductor being termnated can float into sai d areas

I nsul ati on di spl acenent portion is forced into term

gi ven conductor, and wher ei n -at -1 8ast sone of the troughs exten into
re- cess neans only slightly beyond one edge of the

tors because those conductors float or “give” in a yield-
ing manner into recessed areas 90.

It will be understood that the invention mayv be em-
bodied in other specific forms without departing from. .
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-

- ered in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.
We claim:
1. In an electrical connector for insulation displacing
termination of ribbon cable having conductors on pre-
determined close centerline spacing, including 2 dielec-
tric 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 received in the passages, each terminal includ-
ing a mating portion toward said mating face and a
slotted U-shaped insulation displacement portion
N toward the cable-receiving face, the insulation displace-
ment portions of the terminals being arranged staggered
in at leas two rows, and a dielectric cover for forcing
the conductors into the U-shaped insulation displace-
ment portions and embracing the cable between the
cover and the cable-receiving face of the housing, the
cover including surface means including a plurality of
closely spaced: side-by-side troughs for registering with
the conductors of said ribbon cable for engaging the . -
cable and holes in the surface means for receiving the
U-shaped insulation displacement portions of the termi-
nals, wherein at least somw : of the troughs intersect said
holes in the cover,
wherein the iImprovement comprises:
recess means in the surface means of the cover in
areas adjacent the holes which receive the insulia-
tion displacement portions of the terminals,

whereby the conductors on opposite sides of any
given conductor being terminated can float into
said areas as a respective insulation displacement
portion is forced into termination with the given
conductor, and

wherein at least some of the troughs extend into re-

cess means only slightly beyond one edge of the
respective hole which the respective trough inter-
sects.

is the replecement sheet
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respective hole which the respective trough inter- sects
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- 2. In an electrical connector as set forth in claim 1,
wherein said troughs are spaced on the order of 25 mils
to accommodate a 25 rail conductor centerline spacing
of the ribbon cable.

3. In an electrical connector for insulation displacing
termination of a ribbon cable having conductors on
predetermined close center line spacing, including a
housing mounting a plurality of terminals having insula-
tion-displacement portions, and a cover for forcing the
conductors into the insulation displacement portions
and embracing the cable between the céver and the

bousing, the cover including troughs for registering
with the conductors of the ribbon cable,
wherein the improvement comprises:
recess means in the cover in areas on opposite sides of
the troughs where the insulation displacement por-
tions of the terminals engage the conductors of the
cable, the recess means providing areas intgewhich
conductors on opposite sides of any given conduc-
tor, being terminated can float as a respective insu-
lation displacement portion is forced into termina-
tion with the given conductor, and

- wherein at least some of the troughs extend into said
recess means only slightly beyond one edge of the
respective hole which the tespective trough inter-
sects.

4. In an electrical connector as set forth in claim 3,
wherein said troughs are spaced on the order of 25 mils
to accommodate a 25 mil conductor centerline spacmg
of the ribbon cable.

5. In an electrical connector as set forth in claim 3,
wherein the cover includes holes for receiving the insu-
lation displacement portions of the terminals, and said
recess means are in areas adjacent opposite sides of the
holes.

- 10 -
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- 11 - 2. In an electrical connector as set forth in claim1, wherein
sai d troughs are spaced on the order of 25 mls to acconmpdate a 25 rail
cariductor centerline spaci ng of the ribbon cable.. 3. In an electrical

connector for insulation displacing termnation of ‘a ribbon cable having
conductors on -

- 11 -

ELECTRICAL CONNECTOR FOR HIGH DENSI'fY
RIBBON CABLE

ABSTRACT

- An electrical connector is provided for insulation dis-
placmg termination of ribbon cable havmg conductors
in predetermined close centerline spacing. The connec-
tor includes a dielectric housing having a mating face,
an opposed cable-receiving face and a plurality of termi-
nal-recenvmg passages extending between the faces for
receiving a plurality of terminals. Each terminal in-
cludes a mating portion toward the mating face and
slotted U-shaped insulation displacement portion
toward the cable-receiving face. The insulation dis-
placement portions of the terminals are arranged stag-
gered in at least two rows. A dielectric cover forces the
conductors into the U-shaped insulation displacement
portions and embraces the cable between the cover and
the cable-receiving face of the housing. The cover in-
cludes a surface for engaging the cable and holes in the
surface for receiving the U-shaped insulation displace- -
ment portions of the terminals. Recessed areas are pro-
vided adjacent the holes in the cover which receive the

. insulation displacement portions of the terminals.
Therefore, the conductors on opposite sides of any
given conductor being terminated can float into the
recessed areas as a respective insulation displacement
portion is forced into termination with the given con-
ductor.

FIGURE 2.

This Sheet Has Been Reﬂlaced
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predeterm ned cl ose center |ine spacing, including a housing nounting a
pluralify of term nals having insula- tion-displacenent portions, and a
cover for forcing the conductors into the insulation displacenent portions
and enbracing the cabl e between the cover and the housing, the cover

i ncludi ng troughs for registering wth the conductors of the ribbon cabl e,
wherein the inprovenent conprises: Legess neans in the cover in areas on
opposite sides of t he troughs where the insul ation displacenent por-

Q0
[\ 2]
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This is the replacement sheet
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tions of the term nals engage the conductors of the cabl e, the recess
means provi ding areas intgcwhich - conductors on opposite sides of any
gi,ven ctonduc- . tor, being termnated can float as a respective insu-

| at'i on di spl acenent portion is forced into ternina- tion with the

gi ven .conductor, and wherein at |east sonme of the troughs extend into

sai d recess neans only slightly beygnd one edge of the respective
hol-e which the respective trough inter- sects.

This is the replacement sheet

14 JuL 99
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4. In an electrical connector as set forth in claim3, wherein said troughs
are spaced on the order of 25 mls to accommobdate a 25 m | conductor
centerline spacing of the ribbon cable. 5. In an electrical connector as
set' forth in claim3, wherein the cover includes holes for receiving the
i'nsu- lation displacenent portions of the termnals, and said recess neans

are in areas adjacent opposite sides of 4he holes.

FIGS

This is the replacement sheet

Date: 14 JuL 997
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tors because those conductors float or “give” in a yield-
ing manner into recessed areas 90.

It will be understood that the invention may be em-
bodied in other specific forms without departing from .
‘the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein.

| eemmeslmates i s f e
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We claim:

1. In an electrical connector for insulation displacing
termination of ribbor cable having conductors on pre-
determined close centerline spacing, including 2 dielec-
tric housing having a mating face, an opposed cable-
receiving face and a plurality of terminal-receiving
- passages extending between the faces, a-piurality of
terminals received in the passages, each terminal includ-
ing a mating portion toward said mating face and a
slotted U-shaped insulation displacement portion
toward the cable-receiving face, the insulation displace-
ment portions of the terminals being arranged staggered
in at leas two rows, and a dielectric cover for forcing
- the conductors into the U-shaped insulation displace-
' ment portions and embracing the cable between the

cover and the cable-receiving face of the housing, the
cover including surface means including a plurality of
closely spaced: side-by-side troughs for registering with
‘the conductors of said ribbon cabie for engaging the .
cable and holes in the surface means for receiving the
U-shaped insulation displacement portions of the termi-
nals, wherein at léast some-of the troughs intersect said
holes in the cover,

wherein the mmprovement comprises:

recess means in the surface means of the cover in

areas adjacent the holes which receive the msuia-
tion displacement portions of the terminals,
 whereby the conductors on opposite stdes of any
 given conductor being terminated can float into
said areas as a respective insulation displacement
portion is forced into termination with the given
conductor, and
wherein at least some of the troughs extend into re-
cess means only slightly beyond one edge of the
respective hole which the reSpectlve trough inter-
sects.

| This is the replacement sheor
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2. In an electrical connector as set forth in claim 1,
wherein said troughs are spaced on the order of 25 mils
to accommodate a 25 rail conductor centerline spacing
of the ribbon cable.

3. In an electrical connector for insulation displacing
termination of a2 ribbon cable having conductors on
predetermined close center line spacing, including a
housing mounting a plurality of terminals having insula-
tion-displacement portions, and a cover for forcing the
conductors into the insulation displacement portions
and embracing the cable between the céver and the
housing, the cover including troughs for registering
with the conductors of the ribbon cable,

wherein the improvement comprises:

recess means in the cover in areas on opposite sides of

the troughs where the insulation displacement por-
tions of the terminals engage the conductors of the
cable, the recess means providing areas intggwhich
conductors on opposite sides of any given conduc-
tor, being terminated can float as a respective insu-
lation displacement portion is forced into termina-
tion with the given conductor, and '

wherein at least some of the troughs extend into said

recess means only slightly beyond one edge of the
respective hole whxch the respective trough inter-
sects.

4. In an electrical connector as set forth in claim 3,
wherein said troughs are spaced on the order of 25 mils

to accommodate a 25 mil conductor centerline spacing
of the ribbon cable.

5. In an electrical connector as set forth in claim 3,
wherein the cover includes holes for receiving the insu-
lation disPIacemcnt portions of the terminals, and said

recess means are in areas adjacent opposite sides of the
holes.

Thiz is the replecement sheet
A —

IIUIAT ome 2 UG s



.12 -

ELECTRICAL CONNECTOR FOR HIGH DENSITY
RIBBON CABLE

ABSTRACT

An electrical connector is provided for insulation dis-
placing termination of ribbon cable having conductors
in predetermined close centerline spacing. The connec-
tor includes a dielectric housing having a mating face,
an opposed cable-receiving face and a plurality of termi-
nal-receiving passages extending between the faces for
receiving' a plurality of terminals. Each terminal in-
cludes a mating portion toward the mating face and
slotted U-shaped insulation displacement portion
toward the cable-receiving face. The insulation dis-
placement portions of the terminals are arranged stag-
gered in at least two rows. A dielectric cover forces the
conductors into the U-shaped insulation displacement
portions and embraces the cable between the cover and
the cable-receiving face of the housing. The cover in-
cludes a surface for engaging the cable and holes in the

| REPLAGEMENT SHELT

surface for receiving the U-shaped msulation displace- -

ment portions of the terminals. Recessed areas are pro-
vided adjacent the holes in the cover which receive the
insulation displacement portions of the terminals.
Therefore, the conductors on opposite sides of any
given conductor being terminated can float into the
recessed areas as a respective insulation displacement
portion is forced into termination with the given con-
ductaor.

FIGURE Z4-

This is the replacement sheet
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