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Wire connecting apparatus

The invention relates to wire connecting
apparatus. o

European Patent Application No.
79301267.5. Publication No. EP 7711, dis-
closes apparatus for connecting individual wires
extending from a bundle of wires in a cable to
respective individual contacts of a row of con-
tacts extending along an electrical connector,
comprising a connector holder and a wire
connecting means mounted for relative
longitudinal traverse by indexing means to bring
individual contacts of a connector when
mounted in the connector holder successively
into alignment with the wire connecting means;
and, a cable clamp. The above application falls
within the area defined in Article 54(3) EPC.

A disadvantage of the prior apparatus is that
the cable clamp remains in a fixed position rela-
tive to the connector hoider for the duration of
the entire longitudinal traverse of the wire
connecting means relative to the connector
holder. This often resuits in an meffuclent cable
lead out orientation.

It is an object of the invention to avoid this
disadvantageous result.

In apparatus according to the invention, the
cable clamp is linked to the indexing means and
cam means are arranged to effect relative
movement between the cable clamp and the
connector holder in both longitudinal and trans-
verse directions simultaneously for at least part
of the traverse.

As the cable clamp is moved relative to the
connector holder along a desired path during
indexing a predetermined and more efficient
and desirable cable lead out orientation can be
obtained.

For example, desirably, the cam means are
arranged to guide the cable clamp along an

arcuate path towards the midpoint of the.

connector holder during the operation of the
indexing means to effect part of the'&raverse.

The cable may lead out perpendicularly from
the connector with the individual wires
orientated symmetrically on each longitudinal
side of the terminated respective contacts.

An example of the invention will now be des-
cribed with reference to the accompanying
drawings in which:—

Figure 1 is a perspective view of a cable
clamp;

Figure 2 is a schematic perspective view of a
wire connecting apparatus according to the
invention incorporating the cable clamp of
Figure 1;

Figure 3 is a cross-sectional view of a cable
gripping part of the cable clamp hoiding a cable;

Figure 4 is a similar view to anure 3 with the
cable clamp jaws open;

Figure 5 is a fragmentary cross -sectional
view of the wire connecting apparatus at the
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beginning of a wire insertion cycle, with the
insertion ram mechanisms omitted;

Figure 6 is a similar view to Figure 5 with the
apparatus at a midpoint of the wire insertion
cycle;

Figure 7 is a cross-sectional view of a tele-
scopic link arm of the cable clamp in extended
condition;

Figure 8 is'a similar view to Figure 7 with the
telescopic link arm in collapsed condition; and

Figure 9 is a similar view to Figure 6 with the
apparatus at the end of a wire insertion cycle.

In this example of the invention, a cable
clamp 12 is mounted on one end of a link arm
13 the other end ‘14 of which is pivotally
mounted in a clevis block 15 by pivot pins 186,
16’. The link arm 13 comprises an inner sleeve
17 telescopically received within an outer
sleeve 18, against the action of a compression
spring 19 trapped in the slesves which biases
the link arm towards an extended condition. A
locking pin 21 is secured at one end 22 in
sleeve 18 and extends concentrically through
both sleeves in sliding engagement with the
sleave 17 to retain the sleeves together.

A cam following roller 24 mounted to extend
laterally from sleeve 18 is located in a cam slot
26 formed in a vertical cam plate 27. The cam
plate 27 is formed with a laterally extending
foot 28 received as a sliding fit in a longi-
tudinally extending groove 29 formed in a base
plate 30. A calibrated undercut clamping plate
31 fixed on one side of the base plate receives
cap screws 32 for engagement with the foot 28
received in the undercut enabling the cam plate
27 to be clamped in different longitudinal posi-
tions according to connector length. It should be
noted that the cam slot 26 has a downwardly
inclined portion terminating in a horizontal por-
tion 36 having a blind end 37.

The cable clamp 12 comprises first and
second clamping jaws 41 and 42, respectively.
The second jaw 42 is mounted at one end on a
horizontal pivot pin 43 extending through a
clevis block 44 fixed on sleeve 18 of link arm
13. The first jaw 41 is pivotally mounted at one
end in an aperture 45, formed in jaw 42
adjacent the clevis block 44, for pivotal move-
ment away from the second jaw {Figure 4) to
admit or release a cable from between the jaws.
An aperture 46 is also formed in jaw 41 and re-
ceives a shaft 47 having a handle 48 at one end
and fixed at the other end in jaw 42. A compres-
sion spring 49 is trapped between the handle
48 and the jaw 41 to bias the jaws together to
grip a cable tughtly when located between them.

A locking pin 51 is received in a socket in an
extension of the clevis block 44 adjacent aper-
ture 45 and is biased by a comprassion spring
52 into the aperture 45 to prevent pivotal
movement of the jaws away from the base plate
30, in a vertical plane.
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As shown in Figure 4, a heel 54 provided on
the pivoted end of jaw 41 depresses the lock-
ing pin against the spring 52 out from the aper-
ture 45 to permit pivoting of the jaws away
from the base plate 30 as seen in Figure 2 when
the jaws are opened particularly during loading
of the cable. it may be more convenient to load
the cable when the jaws have been pivoted
away from the base plate 30. The locking pin 51
may also be pulled out of the aperture 45 when
desired by pulling a shank 53 of the pin.

The cable clamp and associated cam
mechanism are assembled in apparatus of the
general type described in European Patent
Application No. 79301267.5. As shown
schematically in Figure 2, in this type of
apparatus, a pair of wire insertion ram
mechanisms 66, 66’ are mounted on opposite
ends of a yoke 67 removably secured to an
internally threaded drive block 68 receiving a
worm 69 driven by a stepping motor 70. Opera-
tion of the motor indexes the ram mechanisms
66, 66’ along opposite sides of a connector 71
in a connector holder 72 extending cantilever
fashion from the front of the apparatus. The
indexing operation brings the ram mechanisms
into alignment with successive individual con-
tacts of a row of contacts extending longi-
tudinally on each side of the connector which is
of the type described in United States Patent
No. 3760335. Wire guides 73, 73’ are mounted
on the ram mechanisms 66, 66’ adjacent the
rams.

The base plate 30 is fixed to a stationary
frame part of the apparatus and the clevis block
156 is fixed to the yoke 67 for movement there-
with. A cable 80 is inserted into the cable clamp
when the cable clamp is pivoted to its most
accessible position away from the connector
71. The cable clamp is then pivoted to the posi-
tion shown in Figure 5 to bring the cable
adjacent one end of the connector 71 and the
stepping motor operated to index the ram
mechanism into alignment with successive con-
tacts to insert individual wires 81 of the cable
guided by guides 73, 73’ into successive con-
tacts. The clevis block 15 is advanced by the
same indexing increments as the ram
mechanisms, incrementally advancing the cable
clamp constrained by the cam slot 35 along an
arcuate path towards the midpoint of the con-
nector until half the wires have been connected
in the connector (as shown in Figure 6) when
the cam following rolier 24 engages the blind
end 37 of the cam slots preventing further
advance of the cable clamp {Figure 7). At this
stage the cable extends vertically away from the
midpoint of the connector. Further advance of
the clevis block 15 during indexing is
accommodated by collapse of arms 13 with
compression of spring 19, (Figure 8), until the
final condition shown in Figure 9 is reached in
which all the wires are terminated and extend
symmetrically arranged on each side of the

. connector 71, with the cable extending verti-
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cally away from the midpoint of the connector

. in desired fashion.

Thus, a desired cable lead out orientation can
be obtained in an efficient manner without the
cable or wires interfering with the insertion and
indexing mechanisms.

Claims

1. Apparatus for connecting individual wires
extending from a bundle of wires in a cable to
respective individual contacts of a row of con-
tacts extending along an electrical connector,
comprising a connector holder and a wire
connecting means mounted for relative
longitudinal traverse by indexing means to bring
individual contacts of a connector when
mounted in the connector holder successively
into alignment with the wire connecting means:;
and, a cable clamp, characterised in that the
cable clamp (12) is linked to the indexing means
(67, 69) and cam means (24, 27) are arranged
to effect relative movement between the cable
clamp (12) and the connector holder (72) in
both longitudinal and transverse directions
simultaneously for at least part of the traverse.

2. Apparatus according to Claim 1, charac-
terised in that the indexing means (67, 69) is
operatively connected to traverse the wire
connecting means (66, 66’) relatively along the
connector holder (72) which is stationary, the
cam means (24, 27) comprising a stationary
guide cam (27) in operative engagement with a
cam follower (24) mounted intermediate the
ends of a link arm (13) one end of which is
pivotally connected to the indexing means (67,
69) the other end carrying the cable clamp {12).

3. Apparatus according to Claim 1 or Claim
2, characterised in that means (29, 31, 32) are
provided to mount the guide cam (27) in aiter-
native predetermined locations spaced longi-
tudinally of the connector holder (72).

4. Apparatus according to any one of Claims

1 to 3, characterised in that the cam means (24,
27) are arranged to guide the cable clamp (12)
along an arcuate path towards the midpoint of
the connector holder {72) during the operation
of the indexing means (67, 69) to effect part of
the traverse.

5. Apparatus according to Claim 4, charac-
terised in that a stop (37) is provided at an exit
end of the cam (27) and the link arm (13) is
adapted to permit lost motion between the cam
follower (24) and the indexing means (67, 69)
after the cam follower (24) is arrested by the
stop (37).

6. Apparatus according to Claim 5, charac-
terised in that the link arm (13) is telescopic to
permit the lost motion means (19) being pro-
vided to bias the link arm (13) in an extended
condition. '

Revendications

1. Appareil de connexion de fils individuels

sortant d'un faisceau de fils dans un cible a des’
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contacts individuels respectifs d'une rangée de
contacts s'étendant le long d'un connecteur
électrique, comprenant un porteconnecteur et
des moyens de connexion de fils montés pour
pouvoir 8tre déplacés sur une course longi-
tudinale relative par des moyens d’indexage afin
d'amener des contacts individuels d'un con-
necteur, lorsqu’il est monté dans le porte-con-
necteur, successivement en alignement avec les
moyens de connexion de fils; et un serre-céble,
caractérisé en ce que le serre-c8ble (12) est
relié aux moyens d’indexage (67. 69) et des
moyens & came (24, 27} sont agencés pour pro-
duire un mouvement relatif entre le serre-cible
(12) et le porte-connecteur (72) dans les deux
directions longitudinale et transversale,
simultanément. sur au moins une partie de la
course.

2. Appareil selon la revendication 1, carac-
térisé en ce que les moyens d'indexage {687, 69)
sont reliés fonctionnellement pour déplacer les
moyens de connexion de fils {66, 66') relative-
ment le long du porte-connecteur (72) qui est
fixe, les moyens de came (24, 27) comprenant
une came fixe (27) de guidage en prise fonc-
tionnelle avec un galet de came {(24) monté
entre les extrémités d’'un bras (13) de liaison
dont une premidre extrémité est articulée sur les
moyens d’indexage (67, 69), 'autre extrémité
portant le serre-cdble (12).

3. Appareil selon la revendication 1 ou la
revendication 2, caractérisé en ce que des
moyens (29, 31, 32) sont prévus pour monter la
came (27) de guidage dans des positions
aiternées prédéterminées, espacées le long du
porte-connecteur (72).

4. Appareil selon i'une quelconque des reven-
dications 1 & 3, caractérisé en ce que les
moyens de came (24, 27) sont agencés pour
guider le serre-cble (12) le long d'un trajet
courbe vers le milieu du porte-connecteur (72)
pendant le fonctionnement des moyens
d’'indexage (87, 69) pour effectuer une partie de
la course.

5. Appareil selon la revendication 4, carac-
térisé en ce qu'une butée (37) est prévue & une
extrémité de sortie de la came (27) et !e bras de
liaison (13) est congu pour permettre un
mouvement libre entre le galet de came (24) et
les moyens d’indexage (67, 69) aprés que le
galet de came (24) a 6té arr8té par la butée
(37).

8. Appareil selon la revendication 5, carac-
térisé en ce que le bras de liaison (13) est téle-
scopique pour permettre aux moyens (19) a
mouvement libre d'8tre prévus pour solliciter le
bras de liaison (13) vers un état d'extension.

Patentansprilche

1. Vorrichtung zum Verbinden einzelner
Drdhte, die sich von einem Blindel von Drahten
in einem Kabel weg erstrecken, mit entsprech-
snden Einzelkontakten einer Reihe von Kon-
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takten, die sich entlang eines elektrischen Ver-
binders erstrecken, mit einem Verbinderhaiter
und einer DrahtanschluReinrichtung, die fur
eine relative Langsverschiebung mittels einer
Waeiterschalteinrichtung angecrdnet ist, um Ein-
zelkontakte eines Verbinders, wenn dieser in
dem Verbinderhalter befestigt ist, nach-
einander mit der DrahtanschiuBeinrichtung aus-
zurichten; und mit einer Kabelklemme, dadurch
gekennzeichnet, daB die Kabelklemme {12) mit
der Weiterschalteinrichtung (67, 69) in Ver-
bindung steht, und dald Steuerflaicheneinrich-
tungen (24, 27) derart angeordnet sind. daB sie
eine Relativbewegung zwischen der -Kabel-
klemme (12) und dem Verbinderhalter (72)
sowohi in Léngsrichtung als auch in Querrich-

" tung gleichzeitig fir zumindest einen Teil der
"~ Verschiebung bewirken.

2. Vorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dall die Woeiterschalteinrich-
tung (87, 89) betriebsmé&Big so angeschlossen
ist, da sie die DrahtanschluBeinrichtung (66,
66') relativ entlang des Verbinderhalters (72),
der ortsfest ist, verschiebt, und daB die Steuer-
flacheneinrichtungen (24, 27) eine ortsfeste
Fiihrungs-Steuerfliche (27) aufweisen, die sich
in betriebsmaBigem Eingriff mit einem Steuer-
flaichenfolgeelement  (24)  befindet, das
zwischen den Enden eines Gelenkarms (13)
angebracht ist, dessen eines Ende mit der .’

" Waeiterschalteinrichtung (67, 69) schwenkbar

verbunden ist und dessen anderes Ende die
Kabelklemme (12) trédgt.

3. Vorrichtung nach Anspruch 1 oder An-
spruch 2, dadurch gekennzeichnet, daf Ein-
richtungen (29, 31, 32) vorgesehen sind zum
Befestigen der Fihrungs-Steuerfiiche (27) an
alternativen, vorbestimmten Stellen in Langs-
Beabstandung von dem Verbinderhalter (72).

4. Vorrichtung nach einem der Anspriche 1
bis 3, dadurch gekennzeichnet, daf} die Steuer-
flacheneinrichtungen (24, 27) derart ange-
ordnet sind, daBl sie zur Bewirkung eines Teils
der Verschiebung die Kabelklemme (12)
wiéhrend des Betriebs der Weiterschalteinrich-
tung (67, 69) entlang einer bogenférmigen Bahn
in Richtung auf den Mittelpunkt des Verbinder-
halters (72) fahren.

5. Vorrichtung nach Anspruch 4, dadurch
gekennzeichnet, daB an einem ausgehenden
Ende der Steuerfliche (27) ein Anschiag (37)
vorgesehen ist, und dal der Gelenkarm (13) so
ausgelegt ist, daB er einen Totgang zwischen
dem Steuerflichenfolgeelement (24) und der
Weiterschalteinrichtung (67, 69) gestattet,
nachdem das Steuerflichen-foigeelement (24)
durch den Anschlag (37) arretiert worden ist.

6. Vorrichtung nach Anspruch 5, dadurch
gekennzeichnet, daB der Gelenkarm {13) tele-
skopisch ist, um der vorgesehenen Totgangein-
richtung (19) ein Vorspannen des Gelenkarms
(13) in einen ausgefahrenen Zustand zu
gestatten.
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