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Description

[0001] This invention relates to a coupler for joining
connections and particularly to a multiway coupler for
joining a number of connections, particularly but not ex-
clusively, for use in hostile environments, for example,
subsea environments.
[0002] Umbilicals used underwater typically comprise
a number of internal cables, hoses or wires carrying, for
example electrical wires, hydraulic lines, pneumatic
lines, fibre optic cables or other types of wires, lines, ca-
bles or the like (hereinafter referred to as "cables") used
for transmitting, for example, power, signals, data, etc.
At the point where the umbilical connects to a host facility
or structure with corresponding cables, it may be neces-
sary to connect each cable within the umbilical separate-
ly. Such connections may be difficult and time consuming
to effect.
[0003] This problem has been tackled by connecting
and locking two parallel plates, each plate comprising
mating connector halves mounted on their mating face.
However, these plates are difficult to align and connect,
and the connectors mounted on them are prone to dam-
age and to dirt ingress. The problems associated with
these plates are exacerbated in subsea or other difficult
environments.
[0004] US Patent No 6530794 to the present inventor,
Thomas David Shon Littlewood, describes a coupler for
joining connections and the present invention generally,
but not exclusively, relates to improvements to the cou-
pler described therein.
[0005] According to a first aspect of the present inven-
tion there is provided an apparatus to connect a first cable
to a second cable, the apparatus comprising:-

a male member coupled to the first cable;
a female member coupled to the second cable, and
an actuation mechanism comprising a tapered sur-
face wherein at least a part of one of the first and
second cables is connected to the tapered surface
by a trapping means such that movement of the ta-
pered surface along a longitudinal axis in a first di-
rection forces, by virtue of the connection therebe-
tween, the said at least part to move in a radially
outwards direction substantially transverse to the
longitudinal axis and movement of the tapered sur-
face along the longitudinal axis in a second opposite
direction forces, by virtue of the connection therebe-
tween, the said at least part to move in a radially
opposite direction substantially transverse to the lon-
gitudinal axis.

[0006] According to the first aspect of the present in-
vention there is provided a method of connecting a first
cable to a second cable, the method comprising the steps
of:-

providing a male member having a longitudinal cen-

tral axis coupled to the first cable;
providing a female member coupled to the second
cable;
providing an actuation mechanism comprising a ta-
pered surface wherein at least part of one of the first
and second cables is connected to the tapered sur-
face by a trapping means;
wherein the tapered surface is capable of moving
along the longitudinal central axis of the male mem-
ber in a first direction such that the said part is forced
by virtue of the connection therebetween to move in
a first direction substantially transverse to the longi-
tudinal central axis in order to connect the first and
second cables together; and
wherein the tapered surface is capable of moving
along the longitudinal central axis in an opposite di-
rection to force the said part to move in an opposite
direction substantially transverse to the longitudinal
central axis in order to disconnect the first and sec-
ond cables.

[0007] Typically, the trapping means comprises a key
provided on one of the said part and the tapered surface
and a slot in which the key is trapped provided on the
other of the said part and the tapered surface.
[0008] Typically, the male member comprises a man-
drel wherein the tapered surface(s) are formed on the
mandrel.
[0009] The trapping means preferably forces the said
part to move in a first radial direction in response to move-
ment of the tapered surface along the first direction of
longitudinal movement of the male member in order to
connect the first and second cables together and more
preferably the trapping means forces the said part to
move in the second radial direction in response to move-
ment of the tapered surface along the second direction
of longitudinal movement of the male member in order
to disconnect the first and second cables. Most prefera-
bly, the first radial direction is outwardly from the longi-
tudinal central axis of the male member and the second
radial direction is inwardly toward the longitudinal central
axis of the male member.
[0010] Preferably, the trapping means are arranged to
permit sliding movement between the said part of the first
cable and the tapered surface in either direction along
the longitudinal axis of the male member and to deny
relative radial movement between the tapered surface
and the said part of the first cable.
[0011] Typically it is the part of the first cable that is
connected to the tapered surface.
[0012] Preferably, the apparatus is adapted to connect
a plurality of first cables to a respective plurality of second
cables. Typically, each part of the first cable is connected
to a respective tapered surface. Accordingly, there are a
plurality of tapered surfaces in preferred embodiments,
one tapered surface being provided for each said part of
the first cable.
[0013] Optionally, the degree and/or the height of each
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tapered surface may be designed or matched with the
desired or required length of radial movement required
to connect the respective first cable to the respective sec-
ond cable. Optionally, the height of each of the parts of
the first cables may be designed or matched with the
desired or required length of radial movement required
to connect the respective first cable to the respective sec-
ond cable, such that a combination of different first cables
having different sizes and make up travel lengths are
accommodated.
[0014] Preferably, the apparatus further comprises a
guide means to prevent rotational movement between
the male and female members. Typically, the guide
means further prevents non-radial movement of the part
of the first cable. Typically, the said part of the first cable
comprises a sliding surface adapted to permit longitudi-
nal sliding movement with respect to the tapered surface
and cause radial movement of the said part. Preferably,
the sliding surface and/or the tapered surface is/are pla-
nar and/or linearly shaped. Preferably, the said part of
the first cable comprises a guiding/aligning slider plate.
[0015] According to a second aspect of the present
invention there is provided an apparatus to connect a
first cable to a second cable, the apparatus comprising:-

a male member coupled to the first cable, the male
member for connection with a female member cou-
pled to the second cable; and;
an actuation mechanism operable to move at least
a part of the first cable relative to a part of the second
cable into connection together, characterised in that
at least a part of the first cable is connected to the
tapered surface by a trapping means such that
movement of the tapered surface along a longitudi-
nal axis in a first direction forces, by virtue of the
connection therebetween, the said at least part to
move in a radially outwards direction substantially
transverse to the longitudinal axis and movement of
the tapered surface along the longitudinal axis in a
second opposite direction forces, by virtue of the
connection therebetween, the said at least part to
move in a radially opposite direction substantially
transverse to the longitudinal axis..

[0016] Preferably wherein the said portion that moves
is constrained in its movement by a guide means.
[0017] According to the second aspect of the present
invention there is provided a method of connecting a first
cable to a second cable, the method comprising the steps
of:-

providing a male member having a longitudinal cen-
tral axis coupled to the first cable, the male member
for connection with a female member coupled to the
second cable;
wherein actuation of an actuation mechanism com-
prises a tapered surface moves at least a part of the
first cable wherein the tapered surface is capable of

moving along the longitudinal axis of the male mem-
ber in a first direction such that the said part is forced
by virtue of the connection therebetween to move in
a first direction substantially transverse to the longi-
tudinal axis in order to connect the first and second
cables together; and
wherein the tapered surface is capable of moving
along the longitudinal axis in an opposite direction
to force the said part to move in an opposite direction
substantially transverse to the longitudinal axis in or-
der to disconnect the first and second cables.

[0018] Typically, the said part is constrained by a guide
means.
[0019] Preferably, the guide means is arranged to pre-
vent rotational movement between the male and female
members. Typically, the guide means further prevents
non-radial movement of the said part that moves and
preferably, the guide means prevents longitudinal move-
ment of the said part that moves and more preferably
prevents rotational movement of the said part that moves.
[0020] Preferably, the guide means comprises a sub-
stantially cylindrical member preferably having one or
more radially extending slots within which the said part
is constrained. Preferably, the said part comprises a
flange portion which can act against an outer portion of
the guide means surrounding the slot to prevent longitu-
dinal movement of the said part. More preferably, the
guide means prevents non-longitudinal movement of the
mandrel of the male member, wherein the guide means
prevents radial movement of the mandrel. Optionally, one
or more cables may pass through apertures formed in
the guide means.
[0021] Preferably, more than one first cable may be
provided with the same sliding surface such that the said
more than one first cable move radially synchronously
on the same sliding surface.
[0022] Preferably, at least part of the second cable
which is connected to the first cable is compliant, wherein
the said at least part of the second cable is arranged to
compensate for different tolerances in the length of travel
of the said parts of the first cable.
[0023] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings, in which:-

Fig. 1 is an exploded perspective view of an appa-
ratus according to the present invention;
Fig. 2 is a more detailed view of Fig. 1 of some of
the components which together form a male member
of the apparatus shown in Fig. 1;
Fig. 3 is a more detailed view of some of the com-
ponents shown in Fig. 2;
Fig. 4A is a perspective view of a mandrel which
forms part of the male member of the apparatus of
Fig. 1;
Fig. 4B is another perspective view of the mandrel
of Fig. 4A;
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Fig. 4C is an end view of the mandrel of Fig. 4A;
Fig. 4D is a cross-sectional view along section A of
the mandrel of Fig. 4C;
Fig. 4E is a view along section B of the mandrel of
Fig. 4D;
Fig. 5A is a cross-sectional view of the apparatus of
Fig. 1 when assembled in an uncoupled configura-
tion;
Fig. 5B is a view on section A of the apparatus of
Fig. 5A;
Fig. 6A is an end view of an end or back plate of the
apparatus of Fig. 1;
Fig. 6B is a view on section A of the end of back plate
of Fig. 6A;
Fig. 7A is an end view of a guide plate of the appa-
ratus of Fig. 1;
Fig. 7B is a view on section A of the guide plate of
Fig. 7A;
Fig. 8A is a side view of a cylinder spacer of the
apparatus shown in Fig. 5A;
Fig. 8B is an end view of the cylinder spacer of Fig.
8A;
Fig. 9A is a perspective of a block or slider plate of
the apparatus of Figs. 1 and 5A;
Fig. 9B is a cross-sectional view of the slider plate
of Fig. 9A;
Fig. 9C is a plan view of the slider plate of Fig. 9A;
Fig. 9D is an end view of the slider plate of Fig. 9B;
Fig. 9E is a view along section C of the slider plate
of Fig. 9B;
Fig. 10A is a side view of a body member of the
apparatus of Fig. 1;
Fig. 10B is a view on section A of the body member
of Fig. 10A;
Fig. 10C is a view on section B of the body member
of Fig. 10A;
Fig. 10D is a detailed view on section C of the body
member of Fig. 10A;
Fig. 10E is a detailed view of a countersunk hole best
seen on the body member shown on Fig. 10B;
Fig. 11A is a side view of a housing of the apparatus
of Fig. 5A;
Fig. 11B is a plan view of the housing of Fig. 11A;
Fig. 11C is an end view of the housing of Fig. 11A;
Fig. 11D is a view on section C of the housing of Fig.
11a;
Fig. 12A is a side view of a sliding plate retainer bar
shown in Fig. 5A;
Fig. 12B is a view on section A of the sliding plate
retaining bar of Fig. 12A; and
Fig. 13 is a perspective view of an alternative em-
bodiment of a slider plate having three connections
to that shown in Fig. 2.

[0024] Referring to the drawings there is shown a cou-
pler 30 in accordance with the present invention, com-
prising a female member or receptacle 31 and a male
member 32 which together form a multiway coupler sys-

tem 31, 32. As will be described, the coupler is suitable
for joining a number of connections, cables or fluid con-
duits such as hoses (hereinafter simply referred to as
"cables"), and particularly finds application in hostile en-
vironments, such as subsea environments.
[0025] The male member 32 comprises a body mem-
ber or casing 9, a guide plate 36, an end or back plate
12, cables 15, a nose cone 7 and a mandrel 14.
[0026] The cables 15 are provided radially around the
back plate 12, and extend axially therefrom, and are cou-
pled to blocks or slider plates 16. The cables 15 may be
in the form of hollow rods 15 and are typically flexible and
may be displaced radially. Each rod 15 is preferably pro-
vided with a coil 23 at a location along its length which
provides flexibility to the rods 15 in the radial direction
and thus permits movement or bending of the rods 15 in
their radial direction.
[0027] Individual cables/hoses (not shown) of a host
facility/umbilical (not shown) are attached to bulkhead
connectors 20 on the rear side of the back plate 12. Each
cable or hydraulic hose for example (not shown) on the
male member 32 extends from bulkhead connectors 20
through the back plate 12, through the cable or rod 15,
then through the slider plates 16 and into a connector
half 13 which travels through an aperture 18 in the body
member 9. The connector half 13 is provided at the end
of the cable to engage a complementary connector half
6 provided on a cable portion of the female member 31.
The female connector halves 6 are preferably compliant
in that they may tolerate small variations in the travel
experienced by the male connector halves 13; in other
words, they 6, 13 will still all be able to connect with one
another if one pair 6, 13 connect before the other respec-
tive pairs 6, 13 connect, as will be described subsequent-
ly. In other words, by providing compliant mountings for
the connector halves 6 on the female coupler member
31, any variations in the travel of the connector halves
13 of the male coupler member 32 (which could be due
to manufacturing variations/tolerances) can be accom-
modated without the actuation mechanism being
stopped out by the first pair of connector halves 6, 13 to
make up fully, before the pairs of remaining connector
halves 6, 13 have made up fully.
[0028] The mandrel 14 is coupled at its rear end to a
cylinder spacer 45 which in turn is coupled at its rear end
to a linear actuation mechanism in the form of a piston
(not shown) located within a cylinder 47, where the piston
extends co-axially through an aperture 49 formed in the
centre of the back plate 12. It should however be noted
that the cylinder 47 can be replaced by any suitable linear
actuation mechanism which can provide movement in
both directions along the longitudinal axis of the mandrel
14.
[0029] The outer circumference of the mandrel 14 is
generally cylindrical and a plurality (eight are shown in
Fig. 4a) of tapered channels 33 are formed therein, where
the channels 33 comprise a square box shaped upper
portion 33U and a cylindrical groove lower portion 33L.
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Preferably, the lower portion 33L comprises a groove
formed with a radius which circumscribes just over half
the circumference of a circle such that the lower portion
33L comprises a part, but over half, circular cross section.
[0030] The tapered channels 33 of the mandrel 14 are
arranged such that the taper runs substantially linearly
from a smaller diameter at the outer most or front end
14F to a greater diameter at an inner most or rear end
14R.
[0031] The slider plates 16 comprise a block portion
or upper portion 16U and a slider plate retaining bar or
lower portion 16L. The slider plate retaining bar 16L com-
prises a lower most face in the form of a key having a
radius which circumscribes just over half the circumfer-
ence of a circle such that the slider plate retaining bar
16L comprises a part, but over half, circular cross section.
The radius of the slider plate retaining bar 16L is arranged
to be slightly smaller than the radius of the lower portion
33L of the tapered channel 33 such that the slider plate
retaining bar 16L is a sliding fit in both longitudinal direc-
tions within the lower portion 33L of the tapered channel
33; however, as will be appreciated, the slider plate re-
taining bar 16L is also trapped within the lower portion
33L in the radial direction.
[0032] The slider plate retaining bar 16L is secured to
the upper portion 16U with any suitable fixing means such
as screws.
[0033] It should however be noted that different con-
nectors 6, 13 with different make up travel lengths may
be accommodated on the same mandrel 14 by having
tapered channels 33 having different radii and/or different
slope of taper and/or by having a different height slider
plate 16 in order to suit the particular make up travel of
the particular connectors 13; in other words, the tapered
channels 33 and/or the slider plates 16 can be varied to
suit a combination of different connectors and their par-
ticular size and connector "make up" travel lengths.
[0034] The guide plate 36 comprises a cylindrical ring
with an aperture 87 formed at its centre, the aperture 87
having a diameter which is slightly greater than the outer
diameter of the mandrel 14. A number of radially extend-
ing slots 88 are formed from the inner bore partly out-
wards toward the outer circumference of the guide ring
36, the number of slots 88 being provided being equal to
the number of slider plates 16. The mandrel 14 is inserted
into the aperture 87 of the guide plate 36 and the two are
aligned such that the slots 88 are co-axially arranged with
the slider plates 16 and cables 15. The outer diameter
of the mandrel 14 is arranged to be a close fit within the
aperture 87 of the guide plate 36. The mandrel 14 is there-
fore constrained from any movement off the couplers 30
longitudinal axis by the closeness of the fit between the
outer diameter of the mandrel 14 and the internal diam-
eter of the aperture 87 of the guide plate 36 and the man-
drel 14 is therefore able to react to any unbalanced forces
from the connectors 13 during their make up or operation.
[0035] The slots 88 in the guide plate 36 thereby permit
the slider plates 16 to move radially outwardly, as shown

in Fig. 5A, and prevent unwanted rotational movement
of the slider plates 16. The radial slots 88 in the guide
plate 36 are aligned rotationally with, but offset axially
from, the apertures 18 in the casing 9.
[0036] The taper of each tapered channel 33 is de-
signed to match the radial make up travel of the particular
connectors 13 mounted in the particular slider plates 16,
with the axial travel or stroke of the mandrel 14/cylinder
47.
[0037] The slider plates 16, cables 15, back plate 12,
mandrel 14, guide plate 36 and cables are inserted as a
unit into a first end 34 of the casing 9, until screw holes
89F provided around the outer circumference of the guide
plate 36 are aligned with screw holes 90F formed through
the side wall of the casing 9 and screw holes 89R pro-
vided around the outer circumference of the back plate
12 are aligned with screw holes 90R formed through the
side wall of the casing 9. At that point, screws are inserted
into the screw holes 90F, 90R and are tightened into
screw holes 89F, 89R in order to fix the guide plate 36
and back plates 12 in position within the casing 9. The
connector halves 13 of each cable are now radially
aligned with the apertures 18 in the casing 9. An outward-
ly extending peg 8 is provided on the outer face of the
casing 9 proximate to its rear end 34.
[0038] The nose cone 7 comprises a frusto-conical
portion 39 and a cylindrical portion 40, wherein the rear-
most end of the cylindrical portion 40 is attached to the
front end 35 of the casing 9, and the frusto-conical portion
39 aids location of the male member 32 into the female
receptacle 31, as will be described.
[0039] The female receptacle 31 comprises a tubular
portion 1 and a frusto-conically shaped receptacle 2.
Eight cable connectors 6 are equi-spaced around the out-
er face of the tubular portion 1.
[0040] The inner bore of the tube 1 has a diameter
large enough to allow entry of the casing 9. The frusto-
conical receptacle 2 is adapted to engage with the nose
cone 7 to guide the male member 32 into the inner bore
of the female receptacle 31. A slot 3 extends through the
sidewall of a portion of the tubular portion 1 and a portion
of the frusto conical receptacle 2 of the female receptacle
31, and is adapted to permit entry of the peg 8 of the
casing 9, as described below, in order to rotationally and
axially align the male member 32 and female receptacle
31.
[0041] The male 32 and female 31 members are now
ready to be transported to their in use location, such as
a subsea environment.
[0042] The individual cables/hoses (not shown) of the
host facility/umbilical (not shown) not attached to the
bulkhead connectors 20 are attached to the outermost
ends of the connectors 6.
[0043] When the male 32 and female 31 members are
to be connected, the following steps are taken.
[0044] In use, the male member 32 is inserted into the
female receptacle 31. The nose cone 7 guides the male
member 32 into the female receptacle 31. The peg 8 on
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the male member 32 engages with the slot 3 in the female
receptacle 31 and so thereby resist rotational movement
between the male member 32 and female receptacle 31.
[0045] The casing 9 continues into the tube 1 until the
peg 8 on the casing 9 abuts against the front end of the
slot 3 of the tube 1. Continued movement of the casing
9 into the tube 1 is thereby resisted.
[0046] At this point the connectors 13 in the apertures
18 of the casing 9 are axially and rotationally aligned with
the connectors 6 in the apertures 5 of the housing 1.
[0047] The coupler 30 is now constructed and is in the
configuration shown in Figs. 5A and 5B with the connec-
tors 13 rotationally aligned with the connectors 6 but
spaced apart therefrom.
[0048] When it is desired that the connectors 13 be
connected to the connectors 6, the cylinder 47 is actuat-
ed. This causes the piston within the cylinder 47 to move
outwardly therefrom (right to left in Fig. 5A). This therefore
causes the mandrel 14 to move away from the cylinder
47 and the mandrel 14 is pushed further into the female
receptacle 31 since the mandrel 14 moves independently
of the casing 9. The slider plates 16 lying within the ta-
pered channels 33 on the mandrel 14 contact a wider
(greater radius) portion of the tapered mandrel 14 and
are pushed radially outwards. The cables 15 are also
displaced radially outwards, with the coil 23 allowing
movement of the cables 15. The slider plates 16 in turn
push the connectors 13 further outwardly, through re-
spective apertures 18 in the casing 9, such that the con-
nectors 13 mate with the respective connectors 6 of the
female receptacle 31.
[0049] The connection between the cables/hoses at-
tached to the connectors 6 and the cables/hoses at-
tached to the connectors 13 is thus formed. The mandrel
14 may be locked in position by continued application of
e.g. hydraulic fluid pressure within the cylinder 47. Inter-
nal pressure or other environmental forces which may
affect the connection are resisted by the slider plates 16
abutting with the tapered channels 14 thereby enhancing
the integrity of the connection between the connectors 6
and 13.
[0050] To disengage the connection, the procedure is
generally reversed, that is, the mandrel 14 is retracted
by reverse operation of the cylinder 47. The slider plates
16 can then rest on a thinner (smaller diameter) portion
of the tapered channels 14, and the keying action be-
tween the lower portion 33L and the slider plate retaining
bar 16L forces the return of the slider plates 16. The con-
nection is broken by the connectors 13 retracting back
into the casing 9. If required, the male member 32 is then
free to be retracted back out of the female receptacle 31.
[0051] An alternative embodiment of coupler 30A is
shown in Fig. 13 where three connectors 13A, 13B, 13C
are provided on the one slider plate 16A, for connection
with three axially aligned but similarly spaced apart con-
nectors (not shown) provided on the female member 31.
The three connectors 13A, 13B, 13C will typically be pro-
vided with separate cables 15 containing the fluid or, for

example, electrical signals. The cables 15 can connect
into the rear most end of the slider plates 16 as in the
first embodiment described above and can be routed
through to the individual connectors 13A, 13B, 13C. Al-
ternatively, the front most connector 13A can be provided
with a separate pipe or cable 15A which projects out of
the side of the slider plate 16 and which passes through
an aperture 95 formed in the guide plate 36A.
[0052] The coupler 30 may be used to connect cables
conveying any type of signals or power whatsoever in-
cluding but not limited to pneumatic, electrical, hydraulic
or optical signals or power.
[0053] It will be understood that although the embod-
iment described herein relates to a coupler connecting
eight cables, the scope of the invention is not limited to
such a coupler, as any number of cables may be con-
nected with a coupler according to the present invention
with simple modifications being made to the embodiment
hereinbefore described. Furthermore, although the draw-
ings show a generally cylindrically shaped coupler with
a connector actuation mechanism aligned to it’s central
axis, the coupler could be another shape such as having
a square or rectangular box cross sectional profile with
the actuation mechanism (for example the mandrel 14,
slider plates 16 and guide plate assembly 36) being either
aligned to or offset from the central longitudinal axis.
[0054] Improvements and modifications may be made
to the hereinbefore embodiments without departing from
the scope of the invention. For example, the slider plate
retaining bar 16L and lower portion 33L of the tapered
channels need not necessarily be part circular, but could
be any matching shape which provides a force to move
the slider plates 16 both radially inwardly and radially
outwardly. Also, the multiway coupler system 31, 32 is
not size dependant and can be utilised for any size of
connectors, varying from very small to very large. Fur-
thermore, one or more pairs of connectors 6, 13 mounted
on the slider plates 16 and the female coupler body 1
can be modified to form a mechanical locking connection
(as well as or instead of a connective connection) in order
to lock the male 32 and female 31 coupler bodies togeth-
er. Indeed, such a pair of modified connectors, as well
as providing a mechanical locking mechanism, would aid
the final fine alignment of the male 32 and female 31
coupler bodies.

Claims

1. An apparatus to connect a first cable to a second
cable, the apparatus comprising:-

a male member (32) coupled to the first cable
(15);
a female member (31) coupled to the second
cable, and
an actuation mechanism comprising a tapered
surface (33);
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characterised in that at least a part of one of the
first and second cables is connected to the tapered
surface (33) by a trapping means (16L; 33L) such
that movement of the tapered surface (33) along a
longitudinal axis in a first direction forces, by virtue
of the connection therebetween, the said at least part
to move in a radially outwards direction substantially
transverse to the longitudinal axis and movement of
the tapered surface (33) along the longitudinal axis
in a second opposite direction forces, by virtue of the
connection therebetween, the said at least part to
move in a radially opposite direction substantially
transverse to the longitudinal axis.

2. An apparatus according to claim 1 , wherein the trap-
ping means (16L; 33L) comprises a key (16L) pro-
vided on one of the said part and the tapered surface
(33) and a slot (33L) in which the key is trapped pro-
vided on the other of the said part and the tapered
surface (33).

3. An apparatus according to any preceding claim,
wherein the male member (32) comprises a mandrel
(14) wherein the tapered surface(s) (33) are formed
on the mandrel (14).

4. An apparatus according to any preceding claim,
wherein the taper contact forces the said part to
move in the radially outwards direction in response
to movement of the tapered surface (33) along the
first direction of longitudinal movement of the male
member (32) in order to connect the first and second
cables together and the trapping means forces (16L)
the said part to move in the second radial direction
in response to movement of the tapered surface (33)
along the second direction of longitudinal movement
of the male member (32) in order to disconnect the
first and second cables.

5. An apparatus according to any preceding claim,
wherein the trapping means (16L) are arranged to
permit sliding movement between the said part and
the tapered surface (33) in either direction along the
longitudinal axis of the male member (32) and to de-
ny relative radial movement between the tapered
surface (33) and the said part.

6. An apparatus according to any preceding claim,
wherein there are a plurality of tapered surfaces (33)
and the degree and/or the height of each tapered
surface (33) is arranged to provide the required
length of radial movement required to connect the
respective first cable (15) to the respective second
cable.

7. An apparatus according to any preceding claim,
wherein the height of each of the parts of the first
cables (15) may be designed or matched with the

desired or required length of radial movement re-
quired to connect the respective first cable (15) to
the respective second cable, such that a combination
of different first cables (15) having different sizes and
make up travel lengths are accommodated.

8. An apparatus according to any preceding claim, fur-
ther comprising a guide means (36) to prevent rota-
tional movement between the male and female
members.

9. An apparatus according to claim 8, wherein the guide
means (36) further prevents non-radial movement
of the said part of the first cable.

10. An apparatus according to either of claims 8 or 9,
wherein the guide means (36) prevents longitudinal
movement of the said part that moves.

11. An apparatus according to any of claims 8 to 10,
wherein the guide means (36) further prevents rota-
tional movement of the said part that moves.

12. An apparatus according to any of claims 8 to 11,
wherein the guide means (36) comprises a member
having a longitudinal axis and one or more radially
extending slots (33U) within which the said part is
constrained.

13. An apparatus according to claim 12, wherein the said
part comprises a flange portion which can act against
an outer portion of the guide means (36) surrounding
the slot to prevent longitudinal movement of the said
part.

14. An apparatus according to claim 13, wherein the
mandrel (14) is adapted to form a close fit within the
guide means (36) such that the guide means (36)
prevents non-longitudinal movement of the mandrel
(14) and the mandrel (14) is able to react to any un-
balanced forces from the connectors during make
up thereof.

15. An apparatus according to any of claims 8 to 14,
wherein one or more cables may pass through ap-
ertures formed in the guide means (36).

16. An apparatus according to any preceding claim,
wherein the said part of the first cable (15) comprises
a sliding surface adapted to permit longitudinal slid-
ing movement with respect to the tapered surface
(33) and cause radial movement of the said part.

17. An apparatus according to claim 16, wherein more
than one first cable (15) may be provided with the
same sliding surface such that the said more than
one first cable move radially synchronously on the
same sliding surface.
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18. An apparatus according to any preceding claim,
wherein at least part of the second cable is compliant,
wherein the said at least part of the second cable is
arranged to compensate for different tolerances in
the length of travel of the said part of the first cable
(15).

19. A method of connecting a first cable to a second
cable, the method comprising the steps of:-

providing a male member (32) having a longitu-
dinal axis coupled to the first cable (15);
providing a female member (31) coupled to the
second cable;
providing an actuation mechanism comprising
a tapered surface (33),

characterised in that at least part of one of the first
and second cables is connected to the tapered sur-
face (33) by a trapping means (16L);
wherein the tapered surface (33) is capable of mov-
ing along the longitudinal axis of the male member
(32) in a first direction such that the said part is forced
by virtue of the connection therebetween to move in
a first direction substantially transverse to the longi-
tudinal axis in order to connect the first and second
cables together; and
wherein the tapered surface (33) is capable of mov-
ing along the longitudinal axis in an opposite direc-
tion to force the said part to move in an opposite
direction substantially transverse to the longitudinal
axis in order to disconnect the first and second ca-
bles.

20. An apparatus to connect a first cable to a second
cable, the apparatus comprising:-

a male member (32) coupled to the first cable
(15), the male member for connection with a fe-
male member coupled to the second cable; and
an actuation mechanism operable to move at
least a part of the first cable (15) relative to a
part of the second cable into connection togeth-
er,

characterised in that at least a part of the first cable
is connected to the tapered surface (33) by a trapping
means (16L; 33L) such that movement of the tapered
surface (33) along a longitudinal axis in a first direc-
tion forces, by virtue of the connection therebetween,
the said at least part to move in a radially outwards
direction substantially transverse to the longitudinal
axis and movement of the tapered surface (33) along
the longitudinal axis in a second opposite direction
forces, by virtue of the connection therebetween, the
said at least part to move in a radially opposite di-
rection substantially transverse to the longitudinal
axis.

21. An apparatus according to claim 20, wherein the said
portion that moves is constrained in its movement
by a guide means (36).

22. An apparatus according to claim 21, wherein the
guide means (36) is arranged to prevent rotational
movement between the male and female members
(32 and 31).

23. An apparatus according to either of claims 21 or 22,
wherein the guide means (36) prevents non-radial
movement of the said part that moves.

24. An apparatus according to any of claims 21 to 23,
wherein the guide means (36) prevents longitudinal
movement of the said part that moves.

25. An apparatus according to any of claims 21 to 24,
wherein the guide means (36) prevents rotational
movement of the said part that moves.

26. An apparatus according to any of claims 21 to 25,
wherein the guide means (36) comprises a substan-
tially cylindrical member having one or more radially
extending slots within which the said part is con-
strained such that the said part is aligned with the
respective second cable prior to connection.

27. An apparatus according to claim 26, wherein the said
part comprises a flange portion which is adapted to
act against an outer portion of the guide means (36)
surrounding the slot to prevent longitudinal move-
ment of the said part.

28. An apparatus according to any of claims 21 to 27,
wherein one or more cables are permitted to pass
through apertures formed in the guide means (36).

29. An apparatus according to any of claims 20 to 28,
further comprising one or more mechanical locks
provided on the male member (32) and adapted to
lock with respective one or more mechanical locks
provided on the female member (31).

30. A method of connecting a first cable to a second
cable, the method comprising the steps of:-

providing a male member (32) having a longitu-
dinal axis coupled to the first cable (15), the male
member for connection with a female member
coupled to the second cable;

characterised in that actuation of an actuation
mechanism comprising a tapered surface (33)
moves at least a part of the first cable relative to a
part of the second cable, the first cable being con-
nected to the tapered surface by a trapping means
(16L),
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wherein the tapered surface (33) is capable of mov-
ing along the longitudinal axis of the male member
(32) in a first direction such that the said part is forced
by virtue of the connection therebetween to move in
a first direction substantially transverse to the longi-
tudinal axis in order to connect the first and second
cables together; and
wherein the tapered surface (33) is capable of mov-
ing along the longitudinal axis in an opposite direc-
tion to force the said part to move in an opposite
direction substantially transverse to the longitudinal
axis in order to disconnect the first and second ca-
bles.

31. A method according to claim 30, wherein the said
part is constrained by a guide means (36).

Patentansprüche

1. Eine Vorrichtung zum Verbinden eines ersten Ka-
bels mit einem zweiten Kabel, wobei die Vorrichtung
Folgendes beinhaltet:

ein Innenelement (32), das an das erste Kabel
(15) gekoppelt ist;
ein Aufnahmeelement (31), das an das zweite
Kabel gekoppelt ist, und
einen Betätigungsmechanismus, der eine sich
verjüngende Fläche (33) beinhaltet;
dadurch gekennzeichnet, dass mindestens
ein Teil von einem von dem ersten und dem
zweiten Kabel durch ein Festhaltemittel (16L;
33L) mit der sich verjüngenden Fläche (33) ver-
bunden ist, so dass die Bewegung der sich ver-
jüngenden Fläche (33) entlang einer Längsach-
se in einer ersten Richtung den mindestens ei-
nen Teil mittels der Verbindung zwischen ihnen
zwingt, sich im Wesentlichen transversal zu der
Längsachse in einer Richtung radial nach außen
zu bewegen, und die Bewegung der sich ver-
jüngenden Fläche (33) entlang der Längsachse
in einer zweiten, entgegengesetzten Richtung
den mindestens einen Teil mittels der Verbin-
dung zwischen ihnen zwingt, sich im Wesentli-
chen transversal zu der Längsachse in einer ra-
dial entgegengesetzten Richtung zu bewegen.

2. Vorrichtung gemäß Anspruch 1, wobei das Festhal-
temittel (16L; 33L) einen Keil (16L), der auf einem
von dem Teil und der sich verjüngenden Fläche (33)
bereitgestellt ist, und einen Schlitz (33L), in dem der
Keil festgehalten wird, welcher auf dem anderen von
dem Teil und der sich verjüngenden Fläche (33) be-
reitgestellt ist, beinhaltet.

3. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei das Innenelement (32) einen Dorn

(14) beinhaltet, wobei die sich verjüngende(n) Flä-
che(n) (33) auf dem Dorn (14) gebildet ist/sind.

4. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei der Kontakt mit der Verjüngung den
Teil zwingt, sich als Reaktion auf die Bewegung der
sich verjüngenden Fläche (33) entlang der ersten
Richtung der Längsbewegung des Innenelements
(32) in der Richtung radial nach außen zu bewegen,
um das erste und das zweite Kabel miteinander zu
verbinden, und das Festhaltemittel (16L) den Teil
zwingt, sich als Reaktion auf die Bewegung der sich
verjüngenden Fläche (33) entlang der zweiten Rich-
tung der Längsbewegung des Innenelements (32)
in der zweiten radialen Richtung zu bewegen, um
das erste und das zweite Kabel zu trennen.

5. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei das Festhaltemittel (16L) eingerich-
tet ist, um eine Gleitbewegung zwischen dem Teil
und der sich verjüngenden Fläche (33) in beiden
Richtungen entlang der Längsachse des Innenele-
ments (32) zu ermöglichen und um eine relative ra-
diale Bewegung zwischen der sich verjüngenden
Fläche (33) und dem Teil zu verweigern.

6. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei eine Vielzahl von sich verjüngenden
Flächen (33) vorhanden ist und der Grad und/oder
die Höhe jeder sich verjüngenden Fläche (33) ein-
gerichtet ist, um die erforderliche Länge an radialer
Bewegung, welche erforderlich ist, um das entspre-
chende erste Kabel (15) mit dem entsprechenden
zweiten Kabel zu verbinden, bereitzustellen.

7. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei die Höhe von jedem der Teile der
ersten Kabel (15) entworfen sein kann oder der ge-
wünschten oder erforderlichen Länge an radialer Be-
wegung entsprechen kann, welche erforderlich ist,
um das entsprechende erste Kabel (15) mit dem ent-
sprechenden zweiten Kabel zu verbinden, so dass
eine Kombination an unterschiedlichen ersten Ka-
beln (15) mit unterschiedlichen Größen und Montier-
hublängen untergebracht wird.

8. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, die ferner ein Führungsmittel (36) beinhal-
tet, um eine Drehbewegung zwischen dem Innen-
und dem Aufnahmeelement zu verhindern.

9. Vorrichtung gemäß Anspruch 8, wobei das Füh-
rungsmittel (36) ferner eine nicht radiale Bewegung
des Teils des ersten Kabels verhindert.

10. Vorrichtung gemäß einem der Ansprüche 8 oder 9,
wobei das Führungsmittel (36) eine Längsbewegung
des Teils, welcher sich bewegt, verhindert.
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11. Vorrichtung gemäß einem der Ansprüche 8 bis 10,
wobei das Führungsmittel (36) ferner eine Drehbe-
wegung des Teils, welcher sich bewegt, verhindert.

12. Vorrichtung gemäß einem der Ansprüche 8 bis 11,
wobei das Führungsmittel (36) ein Element beinhal-
tet, das eine Längsachse und einen oder mehrere
sich radial erstreckende Schlitze (33U) aufweist, in-
nerhalb derer der Teil eingeschränkt wird.

13. Vorrichtung gemäß Anspruch 12, wobei der Teil ei-
nen Vorsprungsabschnitt beinhaltet, der gegen ei-
nen äußeren Abschnitt des Führungsmittels (36),
welcher den Schlitz umgibt, wirken kann, um eine
Längsbewegung des Teils zu verhindern.

14. Vorrichtung gemäß Anspruch 13, wobei der Dorn
(14) angepasst ist, um innerhalb des Führungsmit-
tels (36) eine Feinpassung zu bilden, so dass das
Führungsmittel (36) eine Nicht-Längsbewegung des
Dorns (14) verhindert und der Dorn (14) in der Lage
ist, auf beliebige unausgeglichene Kräfte von den
Verbindungsstücken während der Montage davon
zu reagieren.

15. Vorrichtung gemäß einem der Ansprüche 8 bis 14,
wobei ein oder mehrere Kabel durch in dem Füh-
rungsmittel (36) gebildete Öffnungen gehen können.

16. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei der Teil des ersten Kabels (15) eine
Gleitfläche beinhaltet, die angepasst ist, um mit Be-
zug auf die sich verjüngende Fläche (33) eine Längs-
gleitbewegung zu ermöglichen und eine radiale Be-
wegung des Teils zu bewirken.

17. Vorrichtung gemäß Anspruch 16, wobei mehr als ein
erstes Kabel (15) mit der gleichen Gleitfläche verse-
hen sein kann, so dass sich die mehr als ein erstes
Kabel radial synchron auf der gleichen Gleitfläche
bewegen.

18. Vorrichtung gemäß einem der vorhergehenden An-
sprüche, wobei mindestens ein Teil des zweiten Ka-
bels flexibel ist, wobei der mindestens eine Teil des
zweiten Kabels eingerichtet ist, um unterschiedliche
Toleranzen bezüglich der Hublänge des Teils des
ersten Kabels (15) zu kompensieren.

19. Ein Verfahren zum Verbinden eines ersten Kabels
mit einem zweiten Kabel, wobei das Verfahren die
folgenden Schritte beinhaltet:

Bereitstellen eines Innenelements (32) mit einer
Längsachse, das an das erste Kabel (15) ge-
koppelt ist;
Bereitstellen eines Aufnahmeelements (31),
das an das zweite Kabel gekoppelt ist; Bereit-

stellen eines Betätigungsmechanismus, der ei-
ne sich verjüngende Fläche (33) beinhaltet,
dadurch gekennzeichnet, dass mindestens
ein Teil von einem von dem ersten und dem
zweiten Kabel durch ein Festhaltemittel (16L)
mit der sich verjüngenden Fläche (33) verbun-
den ist;
wobei die sich verjüngende Fläche (33) fähig ist,
sich entlang der Längsachse des Innenele-
ments (32) in einer ersten Richtung zu bewegen,
so dass der Teil aufgrund der Verbindung zwi-
schen ihnen gezwungen wird, sich im Wesent-
lichen transversal zu der Längsachse in einer
ersten Richtung zu bewegen, um das erste und
das zweite Kabel miteinander zu verbinden; und
wobei die sich verjüngende Fläche (33) fähig ist,
sich entlang der Längsachse in einer entgegen-
gesetzten Richtung zu bewegen, um den Teil
zu zwingen, sich im Wesentlichen transversal
zu der Längsachse in einer entgegengesetzten
Richtung zu bewegen, um das erste und das
zweite Kabel zu trennen.

20. Eine Vorrichtung zum Verbinden eines ersten Ka-
bels mit einem zweiten Kabel, wobei die Vorrichtung
Folgendes beinhaltet:

ein Innenelement (32), das an das erste Kabel
(15) gekoppelt ist, wobei das Innenelement zur
Verbindung mit einem Aufnahmeelement, das
an das zweite Kabel gekoppelt ist, dient; und
einen Betätigungsmechanismus, der betriebs-
fähig ist, um mindestens einen Teil des ersten
Kabels (15) relativ zu einem Teil des zweiten
Kabels zur Verbindung miteinander zu bewe-
gen,
dadurch gekennzeichnet, dass mindestens
ein Teil von dem ersten Kabel durch ein Fest-
haltemittel (16L; 33L) mit der sich verjüngenden
Fläche (33) verbunden ist, so dass die Bewe-
gung der sich verjüngenden Fläche (33) entlang
einer Längsachse in einer ersten Richtung den
mindestens einen Teil mittels der Verbindung
zwischen ihnen zwingt, sich im Wesentlichen
transversal zu der Längsachse in einer Richtung
radial nach außen zu bewegen, und die Bewe-
gung der sich verjüngenden Fläche (33) entlang
der Längsachse in einer zweiten, entgegenge-
setzten Richtung den mindestens einen Teil mit-
tels der Verbindung zwischen ihnen zwingt, sich
im Wesentlichen transversal zu der Längsachse
in einer radial entgegengesetzten Richtung zu
bewegen.

21. Vorrichtung gemäß Anspruch 20, wobei der Ab-
schnitt, welcher sich bewegt, durch ein Führungs-
mittel (36) in seiner Bewegung eingeschränkt wird.
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22. Vorrichtung gemäß Anspruch 21, wobei das Füh-
rungsmittel (36) eingerichtet ist, um eine Drehbewe-
gung zwischen dem Innen- und dem Aufnahme-
element (32 und 31) zu verhindern.

23. Vorrichtung gemäß einem der Ansprüche 21 oder
22, wobei das Führungsmittel (36) eine nicht radiale
Bewegung des Teils, welcher sich bewegt, verhin-
dert.

24. Vorrichtung gemäß einem der Ansprüche 21 bis 23,
wobei das Führungsmittel (36) eine Längsbewegung
des Teils, welcher sich bewegt, verhindert.

25. Vorrichtung gemäß einem der Ansprüche 21 bis 24,
wobei das Führungsmittel (36) eine Drehbewegung
des Teils, welcher sich bewegt, verhindert.

26. Vorrichtung gemäß einem der Ansprüche 21 bis 25,
wobei das Führungsmittel (36) ein im Wesentlichen
zylinderförmiges Element beinhaltet, das einen oder
mehrere sich radial erstreckende Schlitze aufweist,
innerhalb derer der Teil eingeschränkt wird, so dass
der Teil vor der Verbindung nach dem entsprechen-
den zweiten Kabel ausgerichtet wird.

27. Vorrichtung gemäß Anspruch 26, wobei der Teil ei-
nen Vorsprungsabschnitt beinhaltet, der angepasst
ist, um gegen einen äußeren Abschnitt des Füh-
rungsmittels (36), welcher den Schlitz umgibt, zu wir-
ken, um eine Längsbewegung des Teils zu verhin-
dern.

28. Vorrichtung gemäß einem der Ansprüche 21 bis 27,
wobei einem oder mehreren Kabeln ermöglicht ist,
durch in dem Führungsmittel (36) gebildete Öffnun-
gen zu gehen.

29. Vorrichtung gemäß einem der Ansprüche 20 bis 28,
das ferner eine oder mehrere mechanische Verrie-
gelungsvorrichtungen beinhaltet, die auf dem Innen-
element (32) bereitgestellt und angepasst sind, um
mit einem oder mehreren entsprechenden mecha-
nischen Verriegelungsvorrichtungen, die an dem
Aufnahmeelement (31) bereitgestellt sind, verriegelt
zu werden.

30. Ein Verfahren zum Verbinden eines ersten Kabels
mit einem zweiten Kabel, wobei das Verfahren die
folgenden Schritte beinhaltet:

Bereitstellen eines Innenelements (32) mit einer
Längsachse, das an das erste Kabel (15) ge-
koppelt ist, wobei das Innenelement zur Verbin-
dung mit einem Aufnahmeelement, das an das
zweite Kabel gekoppelt ist, dient;
dadurch gekennzeichnet, dass eine Betäti-
gung eines Betätigungsmechanismus, welcher

eine sich verjüngende Fläche (33) beinhaltet,
mindestens einen Teil des ersten Kabels relativ
zu einem Teil des zweiten Kabels bewegt, wobei
das erste Kabel durch ein Festhaltemittel (16L)
mit der sich verjüngenden Fläche verbunden ist,
wobei die sich verjüngende Fläche (33) fähig ist,
sich entlang der Längsachse des Innenele-
ments (32) in einer ersten Richtung zu bewegen,
so dass der Teil aufgrund der Verbindung zwi-
schen ihnen gezwungen wird, sich im Wesent-
lichen transversal zu der Längsachse in einer
ersten Richtung zu bewegen, um das erste und
das zweite Kabel miteinander zu verbinden; und
wobei die sich verjüngende Fläche (33) fähig ist,
sich in einer entgegengesetzten Richtung ent-
lang der Längsachse zu bewegen, um den Teil
zu zwingen, sich im Wesentlichen transversal
zu der Längsachse in einer entgegengesetzten
Richtung zu bewegen, um das erste und das
zweite Kabel zu trennen.

31. Verfahren gemäß Anspruch 30, wobei der Teil durch
ein Führungsmittel (36) eingeschränkt wird.

Revendications

1. Un appareil pour raccorder un premier câble à un
deuxième câble, l’appareil comprenant :

un élément mâle (32) couplé au premier câble
(15);
un élément femelle (31) couplé au deuxième câ-
ble, et
un mécanisme d’actionnement comprenant une
surface effilée (33);
caractérisé en ce qu’une partie au moins de
l’un des premier et deuxième câbles est raccor-
dée à la surface effilée (33) par un moyen de
coinçage (16L ; 33L) de telle sorte qu’un dépla-
cement de la surface effilée (33) le long d’un axe
longitudinal dans une première direction force,
grâce au raccordement entre celles-ci, cette dite
partie au moins à se déplacer dans une direction
radialement vers l’extérieur substantiellement
transversale à l’axe longitudinal et un déplace-
ment de la surface effilée (33) le long de l’axe
longitudinal dans une deuxième direction oppo-
sée force, grâce au raccordement entre celles-
ci, cette dite partie au moins à se déplacer dans
une direction radialement opposée substantiel-
lement transversale à l’axe longitudinal.

2. Un appareil selon la revendication 1, dans lequel le
moyen de coinçage (16L ; 33L) comprend une clé
(16L) fournie sur un organe parmi cette dite partie
et la surface effilée (33) et une fente (33L) dans la-
quelle la clé est coincée fournie sur l’autre organe
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parmi cette dite partie et la surface effilée (33).

3. Un appareil selon n’importe quelle revendication
précédente, dans lequel l’élément mâle (32) com-
prend un mandrin (14) dans lequel la ou les surfaces
effilées (33) sont formées sur le mandrin (14).

4. Un appareil selon n’importe quelle revendication
précédente, dans lequel le contact en effilement for-
ce cette dite partie à se déplacer dans la direction
radialement vers l’extérieur en réponse à un dépla-
cement de la surface effilée (33) le long de la pre-
mière direction de déplacement longitudinal de l’élé-
ment mâle (32) afin de raccorder les premier et
deuxième câbles ensemble et le moyen de coinçage
(16L) force cette dite partie à se déplacer dans la
deuxième direction radiale en réponse à un dépla-
cement de la surface effilée (33) le long de la deuxiè-
me direction de déplacement longitudinal de l’élé-
ment mâle (32) afin de séparer les premier et deuxiè-
me câbles.

5. Un appareil selon n’importe quelle revendication
précédente, dans lequel le moyen de coinçage (16L)
est arrangé pour permettre un déplacement coulis-
sant entre cette dite partie et la surface effilée (33)
dans l’une ou l’autre direction le long de l’axe longi-
tudinal de l’élément mâle (32) et pour interdire un
déplacement radial relatif entre la surface effilée (33)
et cette dite partie.

6. Un appareil selon n’importe quelle revendication
précédente, dans lequel il y a une pluralité de surfa-
ces effilées (33) et le degré et / ou la hauteur de
chaque surface effilée (33) est arrangé(e) pour four-
nir la longueur requise de déplacement radial requis
pour raccorder le premier câble respectif (15) au
deuxième câble respectif.

7. Un appareil selon n’importe quelle revendication
précédente, dans lequel la hauteur de chacune des
parties des premiers câbles (15) peut être conçue
ou mise en correspondance avec la longueur sou-
haitée ou requise de déplacement radial requis pour
raccorder le premier câble respectif (15) au deuxiè-
me câble respectif, de telle sorte qu’une combinai-
son de différents premiers câbles (15) ayant diffé-
rentes tailles et longueurs de course de montage
sont accueillis.

8. Un appareil selon n’importe quelle revendication
précédente, comprenant en outre un moyen formant
guide (36) pour empêcher un déplacement rotatif en-
tre les éléments mâle et femelle.

9. Un appareil selon la revendication 8, dans lequel le
moyen formant guide (36) empêche en outre un dé-
placement non radial de cette dite partie du premier

câble.

10. Un appareil selon l’une ou l’autre des revendications
8 et 9, dans lequel le moyen formant guide (36) em-
pêche un déplacement longitudinal de cette dite par-
tie qui se déplace.

11. Un appareil selon n’importe lesquelles des revendi-
cations 8 à 10, dans lequel le moyen formant guide
(36) empêche en outre un déplacement rotatif de
cette dite partie qui se déplace.

12. Un appareil selon n’importe lesquelles des revendi-
cations 8 à 11, dans lequel le moyen formant guide
(36) comprend un élément ayant un axe longitudinal
et une ou plusieurs fentes qui s’étendent radialement
(33U) au sein desquelles cette dite partie est con-
trainte.

13. Un appareil selon la revendication 12, dans lequel
cette dite partie comprend une portion de flasque qui
peut agir contre une portion externe du moyen for-
mant guide (36) entourant la fente pour empêcher
un déplacement longitudinal de cette dite partie.

14. Un appareil selon la revendication 13, dans lequel
le mandrin (14) est adapté pour former un ajuste-
ment serré au sein du moyen formant guide (36), de
telle sorte que le moyen formant guide (36) empêche
un déplacement non longitudinal du mandrin (14) et
le mandrin (14) est à même de réagir à toutes forces
déséquilibrées provenant des raccords lors du mon-
tage de ceux-ci.

15. Un appareil selon n’importe lesquelles des revendi-
cations 8 à 14, dans lequel un ou plusieurs câbles
peuvent passer à travers d’ouvertures formées dans
le moyen formant guide (36).

16. Un appareil selon n’importe quelle revendication
précédente, dans lequel cette dite partie du premier
câble (15) comprend une surface coulissante adap-
tée pour permettre un déplacement coulissant lon-
gitudinal par rapport à la surface effilée (33) et pro-
voquer un déplacement radial de cette dite partie.

17. Un appareil selon la revendication 16, dans lequel
plus d’un premier câble (15) peut être fourni avec la
même surface coulissante de telle sorte que ces dits
plus d’un premier câble se déplacent de façon syn-
chrone radialement sur la même surface coulissan-
te.

18. Un appareil selon n’importe quelle revendication
précédente, dans lequel au moins une partie du
deuxième câble est souple, dans lequel cette dite
partie au moins du deuxième câble est arrangée
pour compenser différentes tolérances dans la lon-
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gueur de course de cette dite partie du premier câble
(15).

19. Une méthode pour raccorder un premier câble à un
deuxième câble, la méthode comprenant les étapes
de :

fournir un élément mâle (32) ayant un axe lon-
gitudinal couplé au premier câble (15) ;
fournir un élément femelle (31) couplé au
deuxième câble;
fournir un mécanisme d’actionnement compre-
nant une surface effilée (33),
caractérisée en ce qu’une partie au moins de
l’un des premier et deuxième câbles est raccor-
dée à la surface effilée (33) par un moyen de
coinçage (16L) ;
dans laquelle la surface effilée (33) est à même
de se déplacer le long de l’axe longitudinal de
l’élément mâle (32) dans une première direction
de telle sorte que cette dite partie soit forcée
grâce au raccordement entre celles-ci à se dé-
placer dans une première direction substantiel-
lement transversale à l’axe longitudinal afin de
raccorder les premier et deuxième câbles
ensemble ; et
dans laquelle la surface effilée (33) est à même
de se déplacer le long de l’axe longitudinal dans
une direction opposée pour forcer cette dite par-
tie à se déplacer dans une direction opposée
substantiellement transversale à l’axe longitudi-
nal afin de séparer les premier et deuxième câ-
bles.

20. Un appareil pour raccorder un premier câble à un
deuxième câble, l’appareil comprenant :

un élément mâle (32) couplé au premier câble
(15), l’élément mâle étant destiné à un raccor-
dement avec un élément femelle couplé au
deuxième câble; et
un mécanisme d’actionnement pouvant fonc-
tionner pour déplacer au moins une partie du
premier câble (15) relativement à une partie du
deuxième câble jusqu’à ce qu’elles soient rac-
cordées ensemble,
caractérisé en ce qu’une partie au moins du
premier câble est raccordée à la surface effilée
(33) par un moyen de coinçage (16L ; 33L) de
telle sorte qu’un déplacement de la surface ef-
filée (33) le long d’un axe longitudinal dans une
première direction force, grâce au raccordement
entre celles-ci, cette dite partie au moins à se
déplacer dans une direction radialement vers
l’extérieur substantiellement transversale à
l’axe longitudinal et un déplacement de la sur-
face effilée (33) le long de l’axe longitudinal dans
une deuxième direction opposée force, grâce

au raccordement entre celles-ci, cette dite partie
au moins à se déplacer dans une direction ra-
dialement opposée substantiellement transver-
sale à l’axe longitudinal.

21. Un appareil selon la revendication 20, dans lequel
cette dite portion qui se déplace est contrainte dans
son déplacement par un moyen formant guide (36).

22. Un appareil selon la revendication 21, dans lequel
le moyen formant guide (36) est arrangé pour em-
pêcher un déplacement rotatif entre les éléments
mâle et femelle (32 et 31).

23. Un appareil selon l’une ou l’autre des revendications
21 ou 22, dans lequel le moyen formant guide (36)
empêche un déplacement non radial de cette dite
partie qui se déplace.

24. Un appareil selon n’importe lesquelles des revendi-
cations 21 à 23, dans lequel le moyen formant guide
(36) empêche un déplacement longitudinal de cette
dite partie qui se déplace.

25. Un appareil selon n’importe lesquelles des revendi-
cations 21 à 24, dans lequel le moyen formant guide
(36) empêche un déplacement rotatif de cette dite
partie qui se déplace.

26. Un appareil selon n’importe lesquelles des revendi-
cations 21 à 25, dans lequel le moyen formant guide
(36) comprend un élément substantiellement cylin-
drique ayant une ou plusieurs fentes qui s’étendent
radialement au sein desquelles cette dite partie est
contrainte de telle sorte que cette dite partie soit ali-
gnée avec le deuxième câble respectif préalable-
ment au raccord.

27. Un appareil selon la revendication 26, dans lequel
cette dite partie comprend une portion de flasque qui
est adaptée pour agir contre une portion externe du
moyen formant guide (36) entourant la fente pour
empêcher un déplacement longitudinal de cette dite
partie.

28. Un appareil selon n’importe lesquelles des revendi-
cations 21 à 27, dans lequel il est permis à un ou
plusieurs câbles de passer à travers des ouvertures
formées dans le moyen formant guide (36).

29. Un appareil selon n’importe lesquelles des revendi-
cations 20 à 28, comprenant en outre un ou plusieurs
verrous mécaniques fournis sur l’élément mâle (32)
et adaptés pour se verrouiller avec un ou plusieurs
verrous mécaniques respectifs fournis sur l’élément
femelle (31).

30. Une méthode pour raccorder un premier câble à un
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deuxième câble, la méthode comprenant les étapes
de :

fournir un élément mâle (32) ayant un axe lon-
gitudinal couplé au premier câble (15), l’élément
mâle étant destiné à un raccord avec un élément
femelle couplé au deuxième câble ;
caractérisée en ce que l’actionnement d’un
mécanisme d’actionnement comprenant une
surface effilée (33) déplace au moins une partie
du premier câble relativement à une partie du
deuxième câble, le premier câble étant raccordé
à la surface effilée par un moyen de coinçage
(16L),
dans laquelle la surface effilée (33) est à même
de se déplacer le long de l’axe longitudinal de
l’élément mâle (32) dans une première direction
de telle sorte que cette dite partie soit forcée
grâce au raccordement entre celles-ci à se dé-
placer dans une première direction substantiel-
lement transversale à l’axe longitudinal afin de
raccorder les premier et deuxième câbles
ensemble ; et
dans laquelle la surface effilée (33) est à même
de se déplacer le long de l’axe longitudinal dans
une direction opposée pour forcer cette dite par-
tie à se déplacer dans une direction opposée
substantiellement transversale à l’axe longitudi-
nal afin de séparer les premier et deuxième câ-
bles.

31. Une méthode selon la revendication 30, dans laquel-
le cette dite partie est contrainte par un moyen for-
mant guide (36).
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