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[57] ABSTRACT

A three-row, fifty-position D-connector for mass termi-
nation of flat multiconductor cable includes contact
elements having insulation-piercing end portions in
longitudinally singular locations and terminal end por-
tions conforming in position to the industry-dedicated
D-pattern. A method for making the connector pro-
vides for deriving diverse contact element sets from a
common contact element strip configuration.

20 Claims, 14 Drawing Figures
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THREE-ROW CONNECTOR FOR MASS
TERMINATING FLAT CABLE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made

by reissue.

FIELD OF THE INVENTION

This invention relates to electrical connectors and
pertains particularly to connectors adapted for mass-
termination of flat muliticonductor cables.

BACKGROUND OF THE INVENTION

Recent years have seen continually increasing use, in
the electronics industry, of flat multiconductor cable
and mass-termination thereof by connectors having
terminal pin layout dedicated by the industry at differ-
ent pitch, i.e., pin spacing, than the pitch dedicated by
some cable manufacturers. In early years, the disparity
between such pitches was accommodated by so-called
“discrete’ wiring, wherein the cable conductor ends
were bared and brought out for individual solder or
wire-wrap connection to connector terminal posts ar-
ranged in the pattern of the dedicated pin layout. More
recently, advantageous mass-termination of such cable
by insulation piercing has been accommodated. In one
type of such recent effort, contact elements are pre-
formed, by stamping or the like, to provide transition
between the diverse pitches. In another recent prior art
effort, contact elements include a bendable central sec-
tion between an insulation-piercing contact and a termi-
nal pin or socket, whereby the contact elements may be
bent into such individual transition character as re-
quired.

Presently known efforts providing the advantages of
mass-termination of flat cable to users of connectors
having diverse pitch in pin layout continue not to serve
the users of fifty-position, three-row pin layout connec-
tors. Thus, such users remain involved in the discrete
wiring approach and must bare conductors of flat cable
and make individual connection to connector posts.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
electrical connectors of type extending mass-terminat-
ing capability to pin layout arrangements not presently
mass-terminatable.

It is a more particular object of the invention to pro-
vide an insulation-piercing electrical connector adapted
for the mass-termination of fifty conductor flat cable to
three-row fifty pin layouts.

[t is a further object of the invention to provide im-
proved methods for making electrical connectors.

In attaining the foregoing and other objects, the in-
vention provides an elongate electrical connector hav-
ing contact elements supported therein in three rows for
mass-termination through insulation-piercing connec-
tion. The contact elements of connectors according
with the invention include opposed first and second
contact end portions, respectively of insulation-piercing
type and pin/socket type. The contact elements are
arranged in laterally opposed (first and third row) sets,
wherein second end portions of each set are disposed tn
longitudinally registered pairs, such pairs being mutu-
ally longitudinally spaced per the above-noted dedi-
cated pin layout, and wherein the first end portions are
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all in different longitudinal positions. A further contact
element (second row) set laterally intervenes the first
and third row sets and the first and second contact end
portions thereof are in different longitudinal position
from those of the first and third row sets. As iIs devel-
oped further below, the first and third row contact
slement sets are in respective mirror-image configura-
tion longitudinally of the connector. The second row
set is in further different configuration longitudinally of
the connector.

In its method aspect, the invention enables the use of
a commonly-configured contact element set 10 provide
each of the differently configured contact row s€is.

The foregoing and other objects and features of the
invention will be further understood from the following
detailed description of preferred embodiments of the
invention and from the drawings thereof wherem hke
reference numerals identify like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a connector in accor-
dance with the invention, partly cut away to show inte-
rior detail.

FIG. 2 is a schematic diagram illustrating the geomet-
ric relationship between the FIG. 1 connector base and
flat multiconductor cabie.

FIGS. 3-5 are schematic diagrams illustrating the
longitudinal configurations of contact element sets In
the FIG. 1 connector.

FIG. 6 is a front elevation of a contact element strip
for use in practicing the method of the invention.

FIG. 7 is a plan elevation of a contact set support

member.

FIG. 8 is a front elevation of the FIG. 7 support
member.

FIG. 9 is a front elevation of the FIG. 1 connector.
inclusive of a strain relief member.

FIG. 10 is a plan elevation of the FIG. 9 connector
with the strain relief member and cover removed and
shown in phantom outline.

FIG. 11 is a side elevation of the FIG. 9 connector.

FIG. 12 is a bottom view of the FIG. 9 connector.

FIG. 13 is a typical sectional view of the FIG. 9
connector.

FIG. 14 is a typical sectional view of a further con-
nector according with the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS AND PRACTICE

Referring to FIGS. 1 and 12, connector 52 includes a
housing 54 having a base 54a of trapezoidal outline,
commonly referred to as being of D-configuration, and
defining a plurality of openings 1-30 1n layout pattern
presently widespread in the electronics industry. As
noted completely in FIG. 12, and 1n part in FIG. 1, the
lowermost row of holes includes holes 1, 4, 7, through
in such sequence to hole 49. The second row includes
holes 3. 6, etc., through to hole 48 and the third or
uppermost row includes holes 2, 5, etc., through to hole
50. Considering base 54a to be elongate and to have a
longitudinal axis in registry with the middle row of
holes, it will be seen that holes 1 and 2 are each laterally
opposed across such longitudinal axis, as are holes 4 and
5. For pattern definition purposes. it may be said, as
respects the outermost rows, that they have laterally
opposed holes defining a pair of holes which occupy
corresponding row positions, and that pairs of such
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holes are 1in mutually longitudinally spaced relation in
such dedicated pattern. As for the middle row of holes,
it will be observed that this set of holes is in centrally
staggered longitudinal relation to the outermost rows.
Thus. the spacing between longitudinally adjacent holes
in any row Is of one given pitch. The spacing between
longitudinally adjacent holes of the middle row with
respect to each of the outer rows 1s one-half of such
given pitch.

Connector 52 further includes cover 56 which defines
with housing 54 a longitudinal channel 57 through
which a flat multiconductor cable may be inserted in the
connector for termination. Openings 58 and 60 are ar-
ranged longitudinally outward of base 54a, for purposes
of Joining connector 52 with a complemental housing
supporting pins in pattern corresponding to holes 1-50.
Typically, such complemental housing includes facility
for presenting screws or the like for securement pur-
poses. In the arrangement of FIG. 1, connector 52 has
Its interior parts so configured as to provide for contain-
ment of nut 62 or like threaded member, the same being
entrapped In registry with opening 60. Such interior
parts of connector 32 include contact support members
or inserts 64, 66 and 68. Each of these members is con-
figured to support a set of contact elements, as is dis-
cussed more fully below, and has an extending tongue at
each sideward end thereof, e.g., tongue 70 of insert 68 in
FIG. 1, which 1s interfittable in a slot, e.g., slot 72 of
sidewall 74 1n FIG. 1, for retention of the support mem-
ber in housing 34. Likewise, cover 56 includes tongue
76 which 1s detentable in slot 78. In this position, cover
56 defines open channel 57 for receiving the flat cable
and 1s retained in tightly engaging relation to the cable
following insulation-displacement connection, by inter-
fitting of tongue 76 in the lower slot 80 in sidewal] 74. In
its interior surface, cover 56 is ribbed, as at 82, and also
defines dimples D, each surrounded by annular recess
84 in registry with each of the contact elements of con-
nector 32. Exteriorly of its sidewalls, connector 52 in-
cludes guide rails, 86 and 88 being shown in FIG. 1, for
receiving a cable strain relief member discussed below
and detentable with tongue 90.

Referring now to FIG. 2, multiconductor flat cable
MFC s illustrated schematically in mass-terminated
relation to connector 52, rightwardly in FIG. 2, the
cable 1s illustrated as having conductors C1-CS in regis-
try with dimples D1-DS§ of cover 56. All conductors
are on the same pitch, as indicated by measure P, typi-
cally 0.050 inch. Conductors C1-CS§ are longitudinally
outboard of corresponding holes 1-8 of connector base
94a. Turning to the leftward side of FIG. 2, conductors
Cd6-C30 of cable MFC are longitudinally outward of
holes 46-50 of the connector. FIG. 2 also indicates the
spacing between longitudinally adjacent holes, e.g.,
hole 3 to holes 2 or 1 to be in pitch P;, whereas the
spacing between longitudinally adjacent holes in any
given one of the three rows of holes, e.g., the spacing
between holes 1 and 4, is in measure or pitch P3. Typi-
cally, the pitch P15 0.0545 inch and the pitch P3is 0.109
inch. As there are seventeen holes in the outer-most
rows of base 54a, and thus sixteen spaces of pitch P3, the
overall longitudinal length of the hole pattern is sixteen
times Pz, 1n the typical example 1.744 inches. The over-
all lengthwise extent of the flat cable is forty-nine times
pitch Pj, 1n the typical example 2.45 inches. In provid-
ing for electrical interconnection of accessory apparatus
pins which might be inserted in the holes of base 54a
and the individual conductors of cable MFC, Applicant
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assigns contact elements of configuration extending
between correspondingly numbered holes and conduc-
tors 1n registry with correspondingly numbered dim-
ples. Thus. as will be made more succinct by upcoming
discussion of FIGS. 3-5, Applicant assigns a first
contact element for transition between hole 1 and dim-
ple D1, a second contact element for transition between
hole 2 and dimple D2, etc.

Turning now to FIG. 3. the set of contact elements
for the uppermost row of the FIG. 1 connector is illus-
trated 1n part as comprising rightward contact elements
K2 and KS§, central contact element K26 and leftward
contact elements K47 and K50. Considering contact
element K2 as typical of all of the contact elements,
same 1ncludes opposed first and second terminal or end
portions K2-1 and K2-2 and a central section connect-
Ing the two end portions and having varying inclination
or attitude as shown in FIG. 3. First end portion K2-1 is
of insulation-piercing type and will be in registry with
dimple D2 (FIG. 2). Second end portion K2-2 may be of
blade, pin, or socket configuration and will be in regis-
try with hole 2 (FIG. 1). In order that all such first end
portions are in registry with the dimples in the upper
row of FIG. 2, i.e., that they are mutually spaced by
three times P distance, they are arranged at such thrice
multiple of pitch P;. Likewise, in order that the second
end portions be in registry with the holes in the upper-
most row of FIG. 2, same are mutually spaced by pitch
Pi. An asymmetrical character attends the contact ele-
ment layout. Thus, as will be seen in FIG. 3, second end
portion K30-2 is longitudinally spaced from first end
portion K50-1 by distance S. On the other hand, second
end portion K2-2 is longitudinally spaced from first end
portion K2-1-by the measure S-Px.

The set of contact elements for use in providing tran-
sition from the bottom row of holes in FIG. 2 to the
dimples longitudinally aligned therewith is shown in
FIG. 4. As required by the dedicated pattern, contact
element second end portion K49-2 is in longitudinal
registry with second end portion K50-2 of FIG. 3. The
second end portions are again spaced by the pitch Ps,
such that the opposed pairs of second end portions are
in longitudinal registry throughout, e.g., end portions
K2-2 and K1-2, K5-2 and K4-2, etc. The asymmetry
aspect of the contact set of FIG. 4 is the reverse of that
of FIG. 3. The leftwardmost second end portion K49-2
is now spaced from first end portion K49-1 by the mea-
sure 5-P1. The rightwardmost second end portion K1-2

15, on the other hand, spaced from first end portion K1-1

by the distance S. The mirror-image relation between
the contact sets of FIGS. 3 and 4 will be seen particu-
larly by observing the central contact elements K25 and
K26. Thus, second end portions K25-2 and K26-2 are in
longitudinal registry, their central portions have oppo-
stte Inclination and their first end portions K25-1 and
K26-1 are in different longitudinal positions. The spac-
ing longitudinally between first end portions K25-1 and
K.26-1 1s of measure Py, as is the case between leftward
first end portions K49-1 and K50-1.

Considering the contact element set of FIG. §, same
1s for use in the central row of FIG. 2, for transition
between hole 3 and dimple D3, etc. Here, the contact
element first portions are offset longitudinally by the
measure P from corresponding first end portions of the
FI1G. 4 contact set. This provides for unique disposition.
as against the contact element sets of FIG. 3 and FIG.
4, of illustrated FIG. § first end portions K3-1, Ké-1.
K27-1, and K48-1. Second end portions in FIG. § are
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likewise offset from second end portions in FIG. 4 by
the measure P3, providing the staggering between the
<econd row contacts and those of the outer rows. In
contrast to the contact element sets of FIGS. 3 and 4,
the FIG. 5 contact element set has one less contact
element, i.e., sixteen as opposed to seventeen, and does
not have the asymmetry of either of the first-discussed
cets. Thus. leftward first end portion K48-2 is spaced
from first end portion K48-1 by the distance S-Pa. as is
the case with the rightwardmost contact element K3,
whose first end portion K3-1 is spaced from its second
end portion K3-2 by the measure 5-P:.

In fabricating the contact element sets of FIGS. 3-§,
a method of the invention permits the use of a common
starting contact element set, depicted in FIG. 6. Carrier
strip CS is disposed between contact element first end
portions and second end portions and supports the
contact element set for cutting operations discussed
below. Geometry of the common contact element set,
as viewed in FIG. 6, is that of the asymmetric contact
element set of FIG. 3. If one now takes this common
contact element set and rotates it about an axis centrally
of second end portion K26-2 for one-half revolution
(180 degrees), a contact element set having the geome-
try of the FIG. 4 asymmetric contact element set 1s
provided. Further, if one removes from FIG. 6 all struc-
rure leftward of line L1 i.e., contact element K50 and
associated carrier strip material, one reaches the geome-
try of the FIG. § contact element set.

In forming the FIG. 6 carrier strip and contact ele-
ment end portions, a metal stamping may be provided In
the geometric arrangement of FIG. 6 with the upper
(first) contact end portions being rolled from flat con-
figuration into generally cylindrical shape with appro-
priate insulation-piercing and -displacing edges and
slots. The lower (second) contact end portions may be
provided in blade-like form and suitably spring-biased
to provide for resilient engagement with accessory ap-
paratus in the form of pins or the like. Thus formed, the
FIG. 6 contact element set is placed on contact support
member or insert 64, shown in FIGS. 7 and 8. The
individual contact element first end portions are nested
in slots, e.g., 64-2 through 64-50, and are retained by
interference fit therein. Cutting access openings 96 and
98 are provided adjacent center support member post
100. With this assembly completed, one now selectively
cuts carrier strip CS as exposed through openings 96
and 98 to provide individual electrical isolation of
contact elements. Referring back to FIG. 6, one cuts
along lines L2 and L3 to define contact element K2,
carrier strip material CS-1 being removed In the pro-
cess. Cutting is performed further on lines L4 and LS5,
providing for the removal of carrier strip matenal CS-2
and partial formation of contact element KS. Cutting 1s
then performed along line L6, with the removal of
carrier strip material CS-3. Upon continuation and com-
pletion of such cutting away activity, one Is provided
with the contact elements in required configurations
and supported on one of the support members 64-68
(FIG. 1). Each of such support members includes side-
ward lower recesses, recesses 102 and 104 being shown
in FIG. 8 for support member 64. The recesses of the
several contact members are spatially in registry at each
side thereof to collectively define an opening for the
receipt and retention of nut 62 (FIG. 1) and its counter-
part right side nut (not shown). Tongues 92 and 94 of
support member 64 are interfittable with slot 72 (FI1G.
1) for retention of the support member in housing 54
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Referring now to FIGS. 9-12, connector 5215 shown
~clusive of a strain reliel member 106 adapted to pro-
vide strain relief for a terminated cable. The cable is not
shown in these figures, but would if present be disposed
in longitudinal channel 57 (F1G. 9). Cover 56 1s shown
1 FIG. 9 in its cable-receiving position and is movable
downwardly from such position to force the cabie Into
insulation-pierced termination by the upper | first)
contact element end portions. The terminated cable
may then be routed between the cover and member 106
and member 106 then arranged in downward position.
i.e.. with its sidewall 106a in latched relation to tongue
90 of housing 54. In FIG. 10, the connector s shown
with its cover in phantom outline, whereby the orienta-
tion of contact support members 64, 66 and 68 may be
observed. Support member 66 and 68 support thewr
contact elements on the upward sides thereof, whereas
support member 64 supports its contact elements on the
downward side thereof. This arrangement is further
illustrated in the typical sectional view in FIG. 13.

A typical sectional view is shown in FIG. 14 of con-
nector 82’. which is of like configuration to connector
52 but its contact elements 108 have lower (second) end
portions providing connection terminals in the form of
pins 110, as contrasted with the blade members defining
the lower end portions of contact elements of connector
52. A suitable recess 112 is provided for the receipt of a
socket-type base on accessory apparatus adapted for
connection with connector 52°. : .

In the case of the blade-like lower (second) contact
element, as is shown in FIG. 1 for contact K38, its
lower end portion K38-2 is biased against side-wall of
access channel 114 formed in base 54a.

In summary of the disclosed method of the invention,
a plurality of identical elongate contact strips is formed,
each strip having a continuous central longitudinal ex-
tent and first and second laterally opposed contact ele-
ment end portions extending therefrom. Longitudinal
asymmetry exists as between the ends of each strip. In
the particularized embodiments, such Jongitudinal
asymmetry is obtained by providing different longitudi-
nal spacings between contact element first and second
end portions at opposite ends of the strip, i.e., longitudi-
nal spacing S at the leftward end of the F1G. 3 strip and
longitudinal spacing S-P3 at the rightward end of the
FIG. 3 arrangement. Two such formed strips are dis-
posed in facing relation with facing second contact end
portions thereof in longitudinal registry. This defines, 1n
the particularized embodiment, the outer rows of
contacts. The third row contacts are provided by ren-
dering a third such formed strip longitudinally symmet-
ric as between the ends thereof, e.g., by removing there-
from the contact element first and second end portions
disposed at one strip end. In the particularized example,
one removes contact element K50 from the FIG. 3
arrangement. The method is then practiced by dispos-
ing the third formed strip in intervening facing relation
to the outer row strips with the contact element second
end portions of the intervening strip longitudinally stag-
gered with respect to the second end portions of the
outer strips. In the course of practice of the method, the
carrier strip material is removed to provide electrical
independence for each of the contact elements in the
sets.

While the invention has been described by way of
preferred embodiments and practices, various changes
or modifications thereto will be now evident to those
<killed in the art. Accordingly, the preferred embodi-
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ments and practtces are intended in an illustrative and
not in a limiting sense. The true spirit and scope of the
invention s set forth in the following claims.

[ claim:

1. An electrical connector for insulation-piercing
termination of flat muluconductor cable, said connector
comprising an elongate housing supporting electrical
contact elements in at teast first, second and third later-
ally spaced parallel rows, each said contact element
including a first end portion of insulation-piercing type
and a second end portion, laterally opposite ones of said
second end portions in said first and third rows being in
corresponding first longitudinal positions, said second
end portions in said second row being in second longitu-
dinal positions different from said first positions, all of
said first end portions being in non-corresponding longi-
tudinal positions.

2. The connector claimed in claim 1 including a uni-
tary cover supported by said housing in facing relation
to said contact first end portions.

3. The connector claimed in claim 1 wherein said
second end portions of said contact elements in said
second row are staggered longitudinally with respect to
said second end portions of said contact elements in said
first and third rows.

4. The connector claimed in claim 1 wherein the
spacing between longitudinally successive of such sec-
ond end portions differs from the spacing between lon-
gitudinally successive of such first end portions.

3. The connector claimed in claim 1 wherein each
said contact element second end portion constitutes a
connection terminal.

6. The connector claimed in claim § wherein each
said contact element second end portion comprises a
blade member, said housing defining a pin-receiving
channel communicating with each such blade member.

7. The connector claimed in claim 1 further compris-
ing first, second and third insert members respectively
for supporting said first, second and third rows of
contact elements.

8. The mvention claimed in claim 7 wherein said
housing and said insert members have cooperative latch
means for retaining said insert members in said housing.

9. The invention claimed in claim 1 further compris-
Ing securement means supported fully interiorly of said
housing and accessible exteriorly of said housing for
securing said connector tO accessory apparatus.

10. The connector claimed in claim 9 wherein said
securement means comprises threaded means disposed
longitudinally outwardly of said contact element sec-
ond portions.

11. An electrical connector for insulation-piercing
termination of flat multiconductor cable, said connector
comprising an elongate housing and electrical contact
elements supported in said housing in first and second
laterally spaced parallel rows, each said contact element
comprising a member integrally defining opposed first
and second end portions, said first end portions being of
insulation-piercing type, there being different spacings
in said first row between the first and second end por-
tions of contact elements at opposite ends of said first
row defining thereby a configuration of said first row
asymmetrical at said opposed ends thereof, the configu-
ration of said first row being the mirror-image of the
configuration of said second row, said first and second
contact element rows having respective corresponding
contact elements, corresponding laterally opposed second
end portions thereof being in corresponding row positions,
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said conncctor including further such contact elements
supported in said housing in a third longitudinally exicnd-
ing row. laterally between said first and second rows and
paralle! therewith, said first end portions of contact ele-
ments of said jirst. second and third rows being in different
longitudinal positions.

[12. The connector claimed in claim 11 wherein said
first and second contact element rows have respective
corresponding contact elements and wherein corre-
sponding laterally opposed second end portions thereof
are 1n corresponding row positions. }

[13. The connector claimed in claim 12 wherein all
first end portions of contact elements of both said first
and second rows are in different longitudinal posi-
tions. }

L 14. The connector claimed in claim 13 comprising
further such contact elements supported in said housing
in a third longitudinally extending row, laterally be-
tween said first and second rows. ]

15. The connector claimed in claim [14] !/ wherein
second end portions of contact elements in said third
row are staggered longitudinally with respect to second
end portions of contact elements in said first and second
TOWS.

16. The connector claimed in claim 15 wherein the
spacing between longitudinally successive of such sec-
ond end portions differs from the spacing between lon-
gitudinally successive of such first end portions.

17. The connector claimed in claim 11 wherein each
said contact element second end portion constitutes a
connection terminal.

18. The connector claimed in claim 17 wherein each
said contact element second end portion comprises a
blade member, said housing defining a pin-receiving
channel communicating with each such blade member.

19. The connector claimed in claim [147] 7/ further
comprising first, second and third insert members re-
spectively for supporting said first, second and third
rows of contact elements.

20. The invention claimed in claim 19 wherein said
housing and said insert members have cooperative latch
means for retaining said insert members in said housing.

21. The invention claimed in claim 11 further com-
prising securement means supported fully interiorly of
said housing and accessible exteriorly of said housing
for securing said connector to accessory apparatus.

22. The connector claimed in claim 21 wherein said
securement means comprises threaded means disposed
longitudinally outwardly of said contact element sec-
ond portions.

[23. An electnical connector for insulation-piercing
termination of flat multiconductor cable, said connector
comprising an elongate housing and electrical contact
elements supported in said housing in first and second
laterally spaced parallel rows, each said contact element
comprising a member integrally defining opposed first
and second end portions, said first end portions being of
insulation-piercing type, a central section of predeter-
mined inchination extending between said first and sec-
ond end portions of each contact element of said first
and second rows, at least one pair of contact elements of
said first and second rows having corresponding later-
ally opposed second end portions in corresponding row
positions and having respective first end portions in
different longitudinal positions, the central portions of
each of said contact elements of such pair having re-
spectively opposite sense inclinations.
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[24. An electrical connector for insulation-piercing
termination of flat multiconductor cable, said connector
comprising an elongate housing and electrical contact
elements supported in said housing in first and second
laterally spaced parallel rows of equal numbers of
contact elements, each said contact element comprising
2 member integrally defining opposed first and second
end portions, said first end portions being of insulation-
piercing type. at least one contact element in each of
said rows being different in configuration from another
contact element within the respective same row of
contact elements. the second end portions of the contact
elements of said first row being in corresponding row
positions with second end portions of the second row,
the configuration of said first row being the reverse of
the configuration of said second row.}

25, The connector claimed in claim 11 wherein the longi-
tudinal configuration of said third row contact elements is
identical to the longitudinal configuration of said first row
contact elements. except for the absence from said third
row contact elements of one of said contact elements at one
of said opposite ends of said first row.

26, The connector claimed in claim 11 wherein the longi-
cudinal succession of first end portions of said contact
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elements is in an order repetitively defined by a first row
contact element, then a second row conlagt element and
then a third row contact element.

27 The connector claimed in claim 11 wherein the longi-
rudinal spacing between cach first row conlacl element first
end portion and the longitudinally successive second row
contact element first end portion is substantially equal to
the pitch of said cable.

38 The connector claimed in claim 11 wherein the longi-
rudinal spacing between each second row conlacl element
first end portion and the longitudinally successive third row
contact element first end portion s substantially equal to
the pitch of said cable.

29 The connector claimed in claim 11 wherein the longi-
tudinal spacing between each first row contacl element firs!
end portion and the longitudinally successive third row
contact element first end portion S substantially equal to
twice the pitch of said cable.

30. The connector claimed in claim 19 wherein a longi-
tudinal succession of three such contact element first end
portions is provided by contacl elements supported respec-
tively in order by said first, second and third insert mem-

bers.
x [ * * x
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