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FIELD OF THE INVENTION:

This invention relates to electrical connectors

and pertains particularly to connectors adapted for

mass-termination of flat multiconductor 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 different
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
ndiscrete" wiring, wherein the cable conductor ends were
bared and brought out for individual solder or wire-wrap
connection to connector terminal posts arranged 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 preformed, by stamp-
ing or the like, to provide transition hetween the diverse
pitches. In another recent prior art effort, contact
elements include a bendable central section between
an insulation-piercing contact and a termingl pin or
socket, whereby the contact elements may be bent into
such individual transition character as required.
Presently known efforts providing the advan-
tages 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 connectors. Thus, such users remain involved in
the discrete wiring approach and must bare conductors of
flat cable and make individval connection to connector
posts.
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It is an object of the present invention to provide

electrical connectors of a type extending mass-terminating
capability to pin layout arrangements not Presently
mass-terminatable.

It is a further object of the invention to provide
improved methods for making electrical connectors,

The present invention provides an electrical connector for
insulation-piercing termination of flat multiconductor
cable, said connector comprising an elongate housing
Supporting electrical contact €lements in at least first,
second and third laterally Spaced parallel rows, each

Said contact element. including a first end portion of
insulation~piercing type and a second eénd portion,
laterally Opposite ones of saig second end portions in
said first and third rows being in corresponding first
longitudinal positions, said second end portions in sSaid
second row being in second longitudinal positions
different from said first.positions. all of said first end
portions being in ndn-corresponding longitudinal positions.

The present invention further provides 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 cdmprising‘a member integrally defining
Opposed first and second énd portions, said first end .
portions being -of insulation-piercing type, there being
different spacings in said first row between the first and
second end portions of cohtact elements at opposite ends of
said first row defining thereby a configuration of said
first row asymmetrical at said opposed ends thereof, the
configuration of said first row asymmetrical at said opposed
ends thereof, the configuration of said first row being the
mirror-image of the configuration of sald second row.
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The present invention also provides a method of making an
electrical connector including the steps of:

(a) forming first and second identical elongate contact
strips in manner (1) providing each strip with a
continuous central longitudinally extending member which
has first and second opposed contact element end portions
extending therefrom, and (2) forming each strip to have
different spacings in a longitudinal direction between
first and second contact element end portions at respective
longitudinal ends of such strip;

(b) supporting said first and second strips by securing
said first contact element end portions thereof in
respective first and second support members and selectively
removing material from said central longitudinally
extending member to form electrically independent contact
elements, each such contact element comprising one of said
first contact element end portions and one of said second
contact element end portions:

(¢) providing a third formed contact strip as in step
(a)(1) identical to said first and second contact strips
and then removing from said third contact strip a contact
element from one end of the opposite longitudinal ends of
said third contact strip, such that said third contact strip
has one less contact element than both said first and
second contact strips;

(d) Supporting said third strip by securing said first
contact element end portions thereof in a third support
member and selectively removing material from said central
longitudinally extending member to form electrically
independent contact elements, each such contact element
comprising one of said first contact element end portions and
one of said second contact element end portions; and

(e) disposing said first and second support members in
a housing and in longitudinally facing relation whereby said
second contact element end portions are in positional
registry and said first contact end portions are not in
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registry; and

(f) disposing said third support member in said
housing in intervening facing relation to said first and
second support members with second contact element end
portions of said first and second support members and
with said first contact element end portions in
different longitudinal positions than the first contact
element end portions of either of said first or second
support members,

Preferred embodiments of the invention will now be
described with reference to the accompanying drawings, in
which like reference numerals identify like parts throughout,
and in which:- ”

Fig.l is a perspective view of a connector in accordance
with an embodiment of the invention, partly cut away to show
interior detail. |
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Fig.2 is a schematic diagram illustrating the geometric

relationship between the connector base and flat multiconductor

cable of Fig.1.

Figs. 3~5 are schematic diagrams illustrating the longitudinal

configurations of contact element sets in the connector of
Fig.1.

Fig.6 is a front elevation of a contact element strip for
use in practicing a method according to an embodiment of

the invention.
Fig.7 is a plan elevation of a contact set support member.
Fig.8 is a front elevation of the support member of Fig.7.

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

Fig.1l0 is a plan elevation of the connector of Fig.9 with
the strain relief member and cover removed and shown in
phantom outline. '

Fig.11 is a side elevation of the connector of Fig.9.
Fig.12 is a bottom view of the connector of Fig.9.
Fig.13 is a typical sectional view of the connector of Fig.9.

Fig.14 is a tybical sectional view of a connector according
to a further embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs.l and 12, connector 52 includes é housing
54 having a base 4a of trapezoidal outline, commonly
referred to as being of D-configuration, and defining a
plurality of openings 1-50 in layout pattern presently
widespread in the electronics industry. As noted completely
in Fig.12, and in 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
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and the third or uppermost row includes holes 2,5, ete.,
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
cccupy corresponding row positions, and that pairs of
such holes are in 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 is one-~-half of such
given pitch,

Connector 52 further includes.pover S8 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 arranged 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
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for presenting screws or the like for securement purposes.
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 52 include contact support members or
inserts 64, 66 and 68, Each of these members is config-
ured to support a set of contact elements, as is discussed
more fully below, and has an extending tongue at each
sideward end therecof, e.g.,, tongue 70 of insert 68 in

Fig. 1, which_is interfittable in a slot, e.g., slot 72

of sidewall 74 in Fig. 1, for retention of the support
member in housing 54. Likewise, cover 56 includes tongue
76 which is detentable in slot 78, In this position,
cover 56 defines open channel 57 for receiving the flat
cable and is retained in tightly engaging relation to

the cable following insulation-displacement connection,

by interfitting of tongue 76 in the lower slot 80 in _
sidewall 74. In its interior surface, cover 56 is ribbed,
as at 82, and alsc defines dimples D, each surrounded by
annular recess 84 in registry with each of the contact
elements of connector 52. Exteriorly of its sidewalls,
connector 52 includes 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 is illustrated schematically in mass-terminated
relation to connector 52. Rightwardly in Fig. 2, the
cable is illustrated as having conductors Cl-C5 in
registry with dimples D1-D5 of coVer 56. All conductors
are on the same pitch, as indicated by measure Pl'
typically .050 inch. Conductors Cl-C5 are longitudinally
outboard of corresponding holes 1-5 of connector base
54a. Turning to the leftward side of Pig. 2, conductors
C46-C50 of cable MFC are longitudinally outward of
holes 46-50 of the connector. Fig. 2 also indicates
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the spacing between longitudinally adjacent holes, e.qg.,
hole 3 to holes 2 or 1 to be in pitch Pz, 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.
Typically, the pitch P, is .0545 inch and the pitch P3

is .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 P3, in the typical example 1.744 inches.
The overall lengthwise extent of the flat cable is

forty-nine times pitch P in the typical example 2.45

'
inches. 1In providing foi electrical interconnection of
accessory apparatus pins which might be inserted in the
holes of base 54a and the individual conductors of cable
MFC, Applicant assigns contact elements of configuration
extending between correspondingly numbered holes and
conductors in registry with correspondingly numbered
dimples. Thus, as will be made more succinct by upcoming
discussion of Figs. 3~5, Applicant assigns a first con-
tact element for transition between hole 1 and dimple 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 illustrated in part as comprising rightward contact
elements K2 and K5, central contact element K26 and
leftward contact elements K47 and K50. Considering
contact element K2 as typical of all of the contact
elements, same includes opposed first and second terminal
or end portions K2-1 and K2-2 and a central section con-

necting the two end portions and having varying inclination

or attitude as shown in Fig. 3. PFirst 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
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in registry 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 Pl distance, they are arranged at
such thrice multiple of pitch Pl‘ Likewise, in order
that the second end portions be in registry with the
holes in the uppermost row of Fig. 2, same are mutually
spaced by pitch P3. An asymmetrical character attends
the contact element layout. Thus, as will be seen in
Fig. 3, second end portion K50-2 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 - P,.
The set of contact elements for use in providing
transition 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 P3,
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 measure
S - P3. The rightwardmost second end portion K1-2 is,
on the other hand, spaced from first end portion Kl-1
by the distance S. The mirror-image relation between
the contact sets of Figs. 3 and 4 will be seen particu-
larly by Pbserving the central contact elements K25 and
K26. Thus, second end portions K25-2 and K26-2 are in
longitudinal registry, their central portions have
opposite inclination and their first end portions K25-1
and K26-1 are in different longitudinal positions. The
spacing longitudinally between first end portions K25-1
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and K26~-1 is of measure Pl' as is the case between
rightward first end portions K49-1 and K50-1.

Considering the contact element set of Fig. 5,
same is for use in the central row of Fig. 2, for tran-
sition between hole 3 and dimple D3, etc. Here, the
contact element first portions are offset longitudinally
by the measure P1 from corresponding first end portions
of the Fig. 4 contact set. This provides for unique
disposition, as against the contact element sets of Fig.
3 and Fig. 4, of illustrated Fig. 5 first end portions
K3-1, Ké-1, K27-1, and K48-1l. Second end portions in
Fig. 5 are likewise offset from second end portions in
Fig. 4 by the measure P,, providing the staggering
between the second 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 sets. Thus, leftward first end portion K48-2
is spaced from first end portion K48-1 by the distance
s - P3, 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 S - P3.

In fabricating the contact element sets of
Figs. 3-5, 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 geometry of

the Fig. 4 asymmetric contact element set is provided.
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Further, if one removes from Fig. 6 all structure left-
ward of line L1, i.e., contact element K50 and associated
carrier strip material, one reaches the geometry of the
Fig. 5 contact element set.

In forming the Fig. 6 carrier strip and contact
element 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
configuration into generally cylindrical shape with
appropriate 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
apparatus 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 pfovide 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 process. Cutting is performed further on lines

L4 and LS5, providing for the removal of carrier strip
material CS-2 and partial formation of contact element
K5. Cutting is then performed along line L6, with the
removal of carrier strip material CS-3. Upon continuation
and completion of such cutting away activity, one is
provided with the contact elements in required configu-
rations and supported on one of the support members 64-68
(Fig. 1). Each of such support members includes sideward
lower recesses, recesses 102 and 104 being shown in Fig.
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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 counterpart
right side nut (not shown). Tongues 92 and 94 of support
member 64 are interfittable with slot 72 (Fig. 1) for
retention of the support member in housing 54.

Referring now to Figs. 9-12, connector 52 is
shown inclusive of a strain relief member 106 adapted to
provide strain relief for a terminated cable. The cable
is not shown in these figures, but would if present be
disposed in longitudinal channel 57 (Fig. 9). Cover 56
is shown in Fig. 9 in its cable-receiving position and
is movable downwardly from such position to force the
cable 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 is
shown with its cover in phantom outline, whereby the
orientation of contact support members 64, 66 and 68
may be observed. Support member 66 and 68 support their
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 connector 52', which is of like configuration to con-

nector 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 receint
of a socket-type base on accessory apparatus adapted
for connection with connector 52°'.
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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 the 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 extent and first and second laterally
opposed contact element end portions extending therefrom.
Longitudinal asymmetry exists as between the ends of
each strip. In the particularized embodiments, such
longitudinal asymmetry is obtained by providing different
longitudinal spacings between contact element first and
second end portions at opposite ends of the strip, i.e.,
longitudinal spacing S at the leftward end of the Fig. 3
strip and longitudinal spacing S - P3 at the rightward
end of the Fig. 3 arrangement. Two such formed strips
are disposed in facing relation with facing second con-
tact end portions thereof in longitudinal registry. This
defines, in the particulafized embodiment, the outer rows
of contacts. The third row contacts are provided by
rendering a third such formed strip longitudinally
symmetric as between the ends thereof, e.g., by removing
therefrom the contact element first and second end por-
tions 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 disposing
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 elec-
trical independence for each of the contact elements in
the sets.
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While the invention has been described by way
of preferred embodiments and practices, various changes
or modifications thereto will be now evident to those
skilled in the art. Accordingly, the preferred embodi-
ments and practices are intended in an illustrative and
not in a limiting sense. The Srue—ppimid—and scope of
the invention is set forth in the following claims.
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Claims

l. An electrical connector for insulation-piercing
termination of flat multiconductor cable, said connector
;ompxising an elongate housing supporting electrical cdntact
elements in at least first, second and third laterally
spaced paraliel 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 corxrresponding
first longitudinal positions, said second end portions in
said second row being in second longitudinal positions
different from said first-positions, all of said first end
portibﬁ; being in non-corresponding longitudinalAéositions.

2. The connector claimed in claim 1 wherein said
laterally opposite ones of said second end portions are
.provided by contact elements in said first and third xows.

3. The connector claimed in cl#im 2 wherein
sécpnd end portions of contact elements-in:said second row
_are.staggered longitudinally with respect to second end
portions of Eontact elements in said first and third rows.

4. The connector claimed in claim 1 wherein the
spacing between longitudinally successive of such second
énd portions differs from the spacing between longitudinally
successive of such first end portions,

5. The connector claimed in claim 1 wherein said

contact element second end portion constitutes a connection

terminal.




S L S - m e - S et T T R # 1 A e s - B . e e r———— A ———

-14.

6. The connector claimed in claim 5 whe;ein 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
comprising first, second and third-insert members respectively
for supporting said first, second and third rows of contact
eleménts.. .

8. The connector claimed in claim Z‘Wherein said
housing and said in#erﬁ members have cooperative latch means
for retaining said insert members in saia housiné.

9. The connector clgimed in elaim 1 further
comprising securement‘means supported fully interiorly of
said housing and accessible exteriorly of said housiﬁq for
securing sald connector to accessory apparatus.

10. The connector claimed in claim 1 wherein the
configuration of said first row of contact elemenfs is the
‘mirror-image of the configuration of said thiré row of
contact elements. .

11. The connector claimed in ciaié 10 wherein éaid
first and thira éoptact element rows have respective
corresponding contact elements and wherein corres;onding
laterally opposed second end rortions thereof are in
corresponding row positiens.

12, The connector claimed in claim 11 wherein 511

first end portions of contact elements of both said first

and third rows are in different positions.

- T N - - -
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13. A method for making an electrical connector comprising the steps
of :

(a) forming first and second identical elongate contact strips
in manner (1) providing each strip with a continuous central longi-
tudinally extending member which has first and second opposed contact
element end portions extending therefrom, and (2) forming each strip
to have different spacings in a longitudinal direction between first
and second contact element end portions at respective longitudinal ends
of such strip;

{b) supporting said first and second strips by securing said first
contact element end portions thereof in respective first and second
support members and selectively removing material from said central
Tongitudinally extending member to form electrically independent con-.
tact elements, each such contact element comprising one of said first
contact element end portions and one of said second contact element
end portions;

(c) providing a third formed contact strip as in step (a)(l)
identical to said first and second contact strips and then removing
from said third contact strip a contact element from one end of the
opposite longitudinal ends of said third contact strip, such that said
third contact strip has one less contact element than both said first
and second contact strips;

(d) supporting said third strip by securing said first contact
element end portions thereof in a third support member and selectively
removing material from said central longitudinally extending member
to form efectrically independent contact elements, each such contact
element comprising one of said first contact element end portions and
one of said second contact element end portions; and )

(e) disposing said first and second support members in a housing
and in longitudinally facing relation whereby said second contact ele-
ment end portfons are in positional registry and said first contact
end portions are not in registry; and
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(f) disposing said third support member in said housing
in intervening facing relation to said first and second
support members with second contact element end portions
thereof longitudinally staggered with respect to said second
contact element end portions of said first and second
support members and with said first contact element end
portions in different longitudinal positions than the
first contact element end portions of either of said first
or second support members.

14. An electrical connegtor 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 portions of
contact elements at opposite ends of said first row
defining thereby a configuration of said first row asymme-
trical at said opposed ends thereof, the configuration of
said first row being the mirror-image of the configuration
of said second row, said connector including further such
contact elements supported in said housing in a third
longitudinally extending row, laterally between said first
and second rows and parallel therewith; said first end
portions of contact elements of said first, second and third
rows being in different longitudinal positidns.

15. An electrical connector substantially as herein
described with reference to Figs 1-13 of the accompanying
drawings.

16. An electrical connector substantially as herein

described with reference to Fig.14 of the accompanying
drawings. ,
17. The connector claimed in claim 14 wherein the

longitudinal configuration of said third row contact
elements is identical to the longitudinal configuration
of said first row contact elements, except for the absence
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from said third row contact elements of one of said contact
elements at one of said opposite ends of said first row.

18. The connector claimed in claim 14 wherein the
longitudinal Succession of first end portions of said
contact elements is in an order repetitively defined by a
first row contact element, then a second row contact
element and then a third row contact element.

18. The connector claimed in claim 14 wherein the
longitudinal Spacing between each first row contact element
first end portion and the longitudinally Successive second
row contact element first end portion is substantially
equal to the pitch of said cable,

20. The connector claimed in claim 14 wherein the
longitudinal spacing between each sécond row contact
element first end portion and the longitudinally Successive
third row contact element first end portion is Substantially
equal to the pitch of said cable.

21. The connector claimed in claim 14 wherein the

‘longitudinal spacing between each first row contact

element first end portion and the longitudinally successive
third row contact element first end portion is substantially
equal to twice the pitch of said cable.

22. The connector claimed in claim 14 further comprising
first, second and third insert members respectively for
Supporting said first, second and third rows of contact
elements.

23. The connector claimed in claim 22 wherein a
longitudinal Succession of three such contact element first
end portions is provided by contact elements supported
respectively in order by said first, second and thirg

insert members.
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