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Description

Field of the Invention

[0001] The present invention relates to couplers for
coupling an attachment, such as an excavating bucket,
to the arm of an excavator or other machine. The inven-
tion relates particularly to couplers that are powered, es-
pecially hydraulically powered, and especially to cou-
plers that are capable of accommodating attachments
with different pin spacings.

Background to the Invention

[0002] Hydraulic couplers for quickly connecting and
disconnecting construction attachments from excavating
equipment are well known. A major problem with existing
couplers is that a failure of the primary locking force, typ-
ically a hydraulic failure, can cause the attachment to
swing or even completely detach from the coupler posing
a safety hazard. Another problem is operator misuse or
accidental operation of the coupler again leading to a
safety hazard. Hydraulic failure can be particularly prob-
lematic in couplers that can accommodate attachments
with different pin spacings since, depending on the pin
spacing, there can be more scope for movement of pins
with respect to the coupler in the event of a failure and
this can increase the likelihood that the pins can escape.
[0003] United States Patent US 6379075 discloses a
coupler in which a safety spring is provided to hold a
power operated latch hook in its locking position. Inter-
national PCT Patent Application WO 2008/031590 dis-
closes a coupler with a latching hook for the rear attach-
ment pin and blocking bar for holding the front attachment
pin. It would be desirable to provide an improved coupler
that is capable of retaining both pins of an attachment in
the event of hydraulic failure as well as accommodating
attachments with different pin spacings.

Summary of the Invention

[0004] Accordingly, a first aspect of the invention pro-
vides a coupler for an excavator (or other apparatus, e.g.
a back hoe), the coupler comprising a body having a first
and second spaced-apart recesses for receiving respec-
tive pins of an attachment; a latching member movable
into and out of a latching state in which it is capable of
retaining the respective attachment pin in said first re-
cess; actuating means for actuating said latching mem-
ber into and out of said latching state; a blocking member
movable into and out of a blocking state in which it is
capable of retaining a respective attachment pin in said
second recess; actuating means for actuating said block-
ing member into and out of said latching state; biasing
means for resiliently biasing said latching member into
its latching state; and biasing means for resiliently biasing
said blocking member into its blocking state, wherein in
said latching state and under the action of said actuating

means, said latching member is arranged to engage with
its respective attachment pin and to hold said pin in a
first position in said respective recess, and wherein upon
failure of said actuating means, said latching member is
movable in an un-latching direction against the bias of
said resilient biasing means, said latching member being
shaped to define a pin-retaining portion arranged to re-
ceive said respective pin upon movement of said latching
member in said un-latching direction, the arrangement
being such that, in use, when said pin is in said pin-re-
taining portion, the bias of said resilient biasing means
balances with the weight of the attachment acting on said
latching member through said pin such that the latching
member holds said pin in a second position in said re-
spective recess.
[0005] Hence, the latching member is able to maintain
a latching state in the event of a failure of the actuating
means.
[0006] In preferred embodiments, in the event of a fail-
ure of the actuating means and depending on the orien-
tation of the coupler, the weight of the attachment is
shared by one or more of the latching member, the block-
ing member and the coupler body (e.g. at said second
recess), the action of the resilient biasing means balanc-
ing the respective force exerted on the latching member
and/or blocking member, as applicable depending on
coupler orientation, by the weight of the attachment via
the respective attachment pin such that both the latching
member and the blocking member are capable of retain-
ing their respective attachment pins in the respective re-
cess. This allows the attachment to being retained by the
coupler in any orientation of the coupler.
[0007] Upon failure of said actuating means for actu-
ating said latching member, the coupler is capable of
adopting an equilibrium state in which said respective pin
is in said pin-retaining portion and the biasing force of
said resilient biasing means balances with the un-latch-
ing force caused by the weight of the attachment acting
on said latching member through said respective pin to
cause the latching member to hold said respective pin in
a second position in said respective recess. Couplers
embodying the invention are capable of adopting said
equilibrium state in at least some orientations of the cou-
pler, including when the coupler is substantially horizon-
tal, and typically non-vertical orientations of the coupler.
In some embodiments, the coupler may not be able to
adopt said equilibrium state in substantially vertical ori-
entations of the coupler. In a substantially vertical orien-
tation where said second recess is above said first re-
cess, the weight of the attachment bearing on said latch-
ing member is relatively small, allowing the resilient bas-
ing means to hold the latching member in its latching
state. Preferably the shape and orientation of the second
recess is such that the second recess is capable of re-
taining its attachment pin in said vertical orientation, for
example the second recess may be hook shaped and
oriented to open substantially upwardly when in said ver-
tical orientation. In a substantially vertical orientation
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where said first recess is above said second recess, said
blocking member, held in its blocking state by the action
of said resilient biasing means, retains the respective at-
tachment pin in said second recess. This helps to keep
the other attachment pin in the first recess, although
should said other pin escape, the blocking member re-
tains the attachment on the coupler by retaining its re-
spective pin. To this end, the blocking member is prefer-
ably pivotably coupled to the body at a pivot point that is
above said second recess when the coupler is in said
vertical orientation such that the force caused by the
weight of the attachment on said blocking member does
not cause said blocking member to move to a non-block-
ing state. More preferably, the internal profile of said
blocking member is shaped such that the force caused
by the weight of the attachment on said blocking member
causes said blocking member to tend to move to the
blocking state.
[0008] In typical embodiments, when, under the action
of said actuating means, said latching member engages
with its respective attachment pin to hold said pin in said
first position in said respective recess, the other attach-
ment pin is held in a first position in said second recess
(typically in a seat in said second recess) by the action
of said actuating means acting on said latching member
in which first position said other attachment pin does not
engage said blocking member, and wherein, upon failure
of said actuating means acting on said latching member
and movement of said latching member in said un-latch-
ing direction against the bias of said resilient biasing
means, said other attachment pin moves to a second
position in said second recess. In substantially vertical
orientations of said coupler where said first recess is
above said second recess, said other attachment pin en-
gages with said blocking member in its blocking state (in
which it substantially closes or at least partially closes
the second recess to the extent that the pin cannot es-
cape). Hence the blocking member retains its attachment
pin in the event of a failure. This is facilitated by the action
of the resilient biasing means acting on the blocking
means and, preferably, by the shape of the internal profile
of the blocking member.
[0009] The actuating means are typically power-oper-
ated, usually hydraulically operated. In preferred embod-
iments, the same actuating means is arranged to operate
both the latching and blocking members. The actuating
means conveniently comprises a linear actuator such as
a ram. The actuator may therefore be coupled to both
the latching member and the blocking member, either
directly or indirectly via a linkage or one or more resiliently
deformable members.
[0010] Typically, one end of the actuator is coupled to
the latching member the other end being coupled to the
blocking member. In one embodiment, the respective
ends of the actuator are pivotably coupled to a respective
one of the latching and blocking members. Alternatively,
one end of the actuator is coupled to the latching member
and the other end of the actuator is pivotably coupled to

the body of the coupler. In this arrangement, the actuator
is coupled to the blocking member such that pivoting
movement of the actuator with respect to the body of the
coupler as the actuator extends and/or retracts causes
the blocking member to move into and/or out of its block-
ing state.
[0011] In preferred embodiments, the same resilient
biasing means is arranged to act on both the latching and
blocking members. The resilient biasing means may
comprise one or more spring, especially a compression
spring, or other resilient biasing member such as a gas
strut. Conveniently, the or each resilient biasing member
is incorporated (either externally or internally) into the
actuator, and may be arranged to urge the actuator into
its extended state.
[0012] In preferred embodiments, the latching member
has a jaw portion whose internal profile has a primary
pin-engaging surface, a free end and a recessed portion
formed between the primary pin-engaging surface and
the free end. The recessed portion is recessed with re-
spect to the surface and preferably also with respect to
the free end. The recessed portion is preferably wide
enough to receive the pin. Ideally, the recessed portion
is located substantially at the free end. The recessed
portion is typically concave such that it defines a lip at
the end closest to the free end.
[0013] Typical embodiments of the invention include a
latching member for retaining the first (rear) pin in the
first (rear) recess and a blocking member for retaining
the second (front) pin in the second (front) recess. The
recesses usually face in mutually perpendicular direc-
tions, the front recess being hook-like in shape and func-
tion. The latching member and blocking member typically
each comprises a pivoted lever. Both members are ar-
ranged to retain the respective pin in the event of a loss
or reduction of the force of the primary actuating mech-
anism (usually a hydraulic actuator). Advantageously,
both members are biased into their respective latching/
blocking states by the action of at least one resiliently
biasing means, conveniently a spring, e.g. a compression
spring. Conveniently, the same biasing means, e.g. the
same spring, can be used to bias both latching members.
[0014] The first, or rear, latching member, and in par-
ticular its internal profile, is advantageously shaped such
that any turning moment imparted to the latching member
by the weight acting through the pin is overcome by the
force applied to the latching member by the spring, or
other resilient bias. This arrangement should hold irre-
spective of the pin spacing of the attachment. Typically,
selecting a shape for the internal profile that achieves
this aim for the shortest pin spacings that can be accom-
modated by the coupler ensures that the same effect is
also achieved for wider pin spacings. Conveniently, this
effect can be achieved by selecting the length of the rear
latching member and or curvature of its internal profile
such that the action of the spring, or other resilient bias,
overcomes the turning moment imparted to the latching
member by the weight acting through the pin before the
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pin falls off the end of the latching member. Hence the
pin is retained by the latching member under the action
of the spring, or other resilient bias. Conveniently, this is
achieved by providing a concave portion in the internal
profile for receiving the pin in the event of hydraulic fail-
ure. The concave portion preferably comprises said re-
cessed portion of the internal profile. Typically the con-
cave portion defines an upturned lip substantially at or
adjacent the free end of the latching member.
[0015] As the attachment pin spacing increases so
does the risk that the front (second) pin will escape from
the front aperture (recess) before the rear (first) pin en-
gages with the coupler body at the innermost end of its
recess. To overcome this problem, in preferred embod-
iments forward (to the left as viewed in Figure 1) move-
ment of the front pin is prevented from causing the pin
to escape its recess by the front blocking member, aided
by the action of the spring, or other resilient bias, being
substantial enough to withstand any forces that may be
exerted by the front pin moving forwards. Even when the
coupler adopts a non-horizontal orientation, the action of
the spring, or other resilient bias, urges the front blocking
member to its closed, or blocking, state. In addition, the
internal profile of the front blocking member is advanta-
geously shaped such that engagement of the front pin
with the front blocking member urges the front blocking
member into its blocking state. For example this can be
achieved by making the internal profile of the front block-
ing member concave at or adjacent its free end. Advan-
tageously, the blocking member is located on the coupler
such that it is visible to the machine operator (typically
located in a cab) when in the blocking state to allow ver-
ification of its operation.
[0016] Thus, in the preferred embodiment, through the
provision of a front blocking member, combined with the
addition of one or more springs for resiliently biasing both
the blocking and latching members to their latching/
blocking states, and a rear latching member that is
shaped to retain its pin, both pins of the attachment can
be retained when the primary hydraulic actuator fails.
[0017] Advantageously, the preferred coupler is ar-
ranged such that, should a failure of the primary actuator
occur, then an indication of this failure will be created. In
preferred embodiments, this is achieved via a movement
or rattle of the attachment with respect to the coupler.
Advantageously the clearance between the front pin and
the front blocking member and also the shape of the rear
latching member combine to allow the shake or rattle of
the attachment.
[0018] Preferably, the opposite end of the actuator is
coupled either directly or indirectly to the front blocking
member, which prevents the pin escaping from the front
recess but takes no part in the normal intended operation
of the coupler. Under normal conditions the front pin is
biased against the rear face of the front recess by the
action of the extended hydraulic actuator acting upon the
rear attachment pin via the rear latching member. Should
the extension force of the actuator be reduced for any

reason the forces imposed upon the attachment during
the normal coupler operation will allow the front attach-
ment pin to move back and forwards within the front re-
cess as the forces overcome the reduced extension
force, and forces the rear latching member in a direction
away from its latching position. Movement of the pins
within their recesses results in a shake or rattle of the
attachment, which will indicate to the machine operator
that a failure has occurred.
[0019] The actuating mechanism in the preferred em-
bodiment comprises a hydraulic actuator. This actuator
preferably incorporates a gravity operated valve which
requires that the actuator be in a certain orientation be-
fore retraction of the actuator is possible. The gravity op-
erated valve may comprise a ball movable within a cavity
under the influence of gravity such that passage of oil
through the actuator to retract the actuator is prevented
by the ball unless the coupler is in an orientation where
gravity would tend to retain the attachment upon the cou-
pler in the event that the retraction of the hydraulic actu-
ator is attempted.
[0020] The front blocking member may be associated
with a gravity-actuated positioner whose function is to
prevent the retraction of the front blocking member by
the hydraulic actuator in certain coupler orientations. To
ensure that this gravity-actuated positioner is functional
in the full dump (bucket fully open) position it may include
a resiliently deformable member. This resiliently deform-
able member may be straight or curved or a combination
of the two and is arranged in such a way that when the
coupler is in the dump (bucket fully open) position it will
actively bias the positioner into a position where it will
prevent the retraction of the front blocking member via
contact with the dipper arm of the machine.
[0021] Another aspect of the present invention pro-
vides a coupler for an excavator or other apparatus, the
coupler comprising a body having a first and second
spaced-apart recesses for receiving respective pins of
an attachment; a latching member movable into and out
of a latching state in which it is capable of retaining the
respective attachment pin in said first recess; means for
actuating said latching member into and out of said latch-
ing state; and optionally also a blocking member movable
into and out of a blocking state in which it is capable of
retaining a respective attachment pin in said second re-
cess, wherein at least one of the latching or blocking
members when in the latching/blocking state defines, or
is movable to define, together with its respective recess,
a station for said respective pin, said station being shaped
and dimensioned to allow movement of said respective
pin with respect to the coupler body, and wherein, in a
first mode of use in which said latching member or block-
ing member adopts said latching state or blocking state,
said respective pin is held under the action of said actu-
ating means in a first position with respect to the body of
the coupler, and in response to a failure or part failure of
said actuating means, said respective pin is movable to
said station.
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[0022] When in said station, movement of the pin with
respect to the coupler body creates a rattle that is detect-
able by the operator and may be interpreted as an indi-
cation of failure of the actuating means.
[0023] Preferably, a respective one of said pin-receiv-
ing stations is defined by each of said latching or blocking
members when in the latching/blocking state together
with its respective recess.
[0024] In preferred embodiments, failure or part failure
of said actuating means causes said latching member to
move, conveniently in a direction towards its non-latching
state (although while still maintaining its latching state),
and said movement of said latching member allows the,
or each, attachment pin, as applicable, to move into the
respective station. In such cases, the respective attach-
ment pin is held in its first position by the latching member/
blocking member, said movement of the latching member
creating the respective station for the pin. Advantageous-
ly, said latching member is shaped to define a recess,
said recess in the latching member forming, together with
the respective pin-receiving recess, said respective sta-
tion upon said movement of the latching member.
[0025] Preferably, said blocking member and its re-
spective pin-receiving recess are arranged to define the
respective station between the pin and the blocking mem-
ber when the pin is in its first position. Upon failure or
part failure of said actuating means (and, in the preferred
embodiment, upon said movement of the latching mem-
ber) said pin is able to move into said station.
[0026] In preferred embodiments, said actuating
means comprises an actuator, especially a linear actua-
tor such as a ram, coupled to said latching member and
arranged to actuate said latching member into and out
of its latching state. Conveniently, said actuator is con-
nected to the latching member such that it acts directly
thereon.
[0027] In preferred embodiments, said actuator is also
coupled to said blocking member and arranged to actuate
said blocking member into and out of its blocking state.
Typically, the actuator comprises a housing from which
an actuating rod is extendable, one or other of the hous-
ing or rod being coupled to the latching member, the other
of the housing or rod being coupled to the blocking mem-
ber.
[0028] Alternatively, other means for actuating said
blocking member into and out of said blocking state may
be provided.
[0029] Advantageously, said actuator is provided with
resilient biasing means arranged to urge said actuator
into a state that corresponds with the latching state of
the latching member (and in preferred embodiments also
the blocking state of the blocking member). Typically, the
actuator is arranged to hold said latching member in its
latching state when in an extended state, and so the re-
silient biasing means is arranged to urge said actuator
into its extended state. Conveniently, the resilient biasing
means comprises a spring, for example a compression
spring. Typically, the force exerted by the resilient biasing

means is less than the force exerted by the actuator.
Hence, failure of the actuator may allow movement of
the latching member against the bias of the resilient bi-
asing means.
[0030] In preferred embodiments, at least one of the
latching and blocking members are pivotable with respect
to the body. Typically, at least one of the latching and
blocking members comprises a hook.
[0031] Typical couplers embodying the invention pro-
vide a means of quickly attaching, retaining and detach-
ing implements, e.g. excavating buckets, from excava-
tors, including backhoes and similar excavating or dig-
ging equipment. Typically, the couplers include a body
with two attachment points for the excavator, two recess-
es for receiving the attachment pins, front blocking mem-
ber and rear latching member, usually in the form of hook
shaped levers, and a powered actuator to move the latch-
ing and blocking members. The blocking and latching
members, when in the respective blocking and latching
states, retain the respective attachment pins in the front
and rear recesses of the coupler respectively. The block-
ing member and latching member advantageously retain
the respective pins substantially within their respective
recess/aperture the event of loss of the main engage-
ment force of the actuator.
[0032] In preferred embodiments, means are provided
for indicating via the normal use of a coupled attachment
that a failure of the primary actuating mechanism within
the coupler has occurred.
[0033] Other preferred features are recited in the
claims.
[0034] Further advantageous aspects of the invention
will be apparent to a skilled person upon review of the
following description of a preferred embodiment and with
reference to the accompanying drawings.

Brief Description of the Drawings

[0035] Embodiments of the invention are now de-
scribed by way of example and with reference to the ac-
companying drawings in which like numerals are used
to denote like parts and in which:

Figure 1 is side sectional view of a coupler embod-
ying the invention;

Figure 2 is a side view of part of the coupler of Figure
1, showing a latching hook in a latched state engag-
ing with an attachment pin during normal operation;

Figure 3 is an alternative side view of said part of the
coupler of Figure 1, showing the relative positions of
the latching hook and the attachment pin in the event
of a failure of the primary actuating force;

Figure 4 is a side view of part of the coupler of Figure
1, showing a blocking hook in a closed state during
normal operation;
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Figure 5 is an alternative side view of said part of the
coupler of Figure 1, showing the relative positions of
the blocking hook and the attachment pin in the event
of a failure;

Figures 6 and 7 are respective side views of the cou-
pler of Figure 1 in the event of a failure of the primary
actuating force;

Figure 8 is a side view of the coupler of Figure 1
coupled to the arm of an excavator and in a horizontal
working orientation;

Figure 9 is a side view of the coupler of Figure 1
coupled to the arm of an excavator and in an inverted
orientation;

Figure 10 is a side view of the coupler of Figure 1
coupled to the arm of an excavator and in a full curl
or dump orientation;

Figures 11 and 12 are respective views of parts of
the coupler of Figure 1, indicating preferred dimen-
sions;

Figure 13 shows a preferred latching member for
use with couplers embodying the invention;

Figure 13A shows a preferred blocking member for
use with couplers embodying the invention;

Figure 14 shows a side view of an alternative em-
bodiment of a coupler embodying the invention,
shown with the latching member and blocking mem-
ber in the respective non-latching and non-blocking
states;

Figure 15 shows an alternative side view of the cou-
pler of Figure 14 with its front and rear latching hooks
in their respective latching/blocking states;

Figure 16 shows a side view of a further alternative
embodiment of the coupler with its front and rear
latching hooks in their respective latching/blocking
states; and

Figure 17 shows an embodiment of a gravity oper-
ated valve.

Detailed Description of the Drawings

[0036] Referring now to Figure 1 to 13B of the drawings
there is shown, generally indicated as 10, a coupler, or
hitch, for connecting a tool, or other attachment such as
a bucket or hammer, to an arm (shown in Figures 8 to
10) of an excavator (not shown), or other apparatus. The
coupler 10 has a body 14 typically comprising two
spaced-apart side plates 15 (only one shown). The body

14 is shaped to define pin-receiving apertures 16, 17 by
which the coupler 10 may be connected to the end of the
arm. Typically, there are two spaced-apart apertures 16,
17 in each of the two side plates 15, the apertures in one
side plate being aligned with the apertures in the other.
When connected, the coupler 10 is able to pivot with re-
spect to the arm about the axis of the apertures 16. Usu-
ally, a hydraulic mechanism, or other power operated
mechanism (not shown), is provided, typically in associ-
ation with a mechanical linkage, to pivot the coupler 10
with respect to the arm. The mechanical linkage is usually
connected between the arm and the aperture 17 (as may
be seen by way of example in Figures 8 to 10).
[0037] The body 14 includes first and second pin-re-
ceiving recesses 22, 20 formed in each side plate 15.
Each recess 20, 22 is shaped and dimensioned to receive
a respective pin 26, 26’, 26" of a bucket or other attach-
ment. Normally, the recesses 20, 22 face in mutually per-
pendicular directions. The recess 20 is typically hook-like
in shape and function. The recess 22 may be wider than
is necessary to receive a single pin 26 in order to accom-
modate attachments with different pin spacings, as is il-
lustrated by pins 26’ and 26" which are intended to rep-
resent a respective pin of a respective attachment, the
attachment of pin 26’ having narrower pin spacings than
the attachment of pin 26". Clearly, the pins 26’, 26" would
not normally be present in the recess 22 simultaneously.
The coupler can accommodate attachments having a
range of pin spacings between a smallest spacing shown
between pins 26 and 26’ and a largest spacing shown
between pins 26 and 26".
[0038] The coupler 10 also includes a first power-op-
erated latching mechanism typically comprising a latch-
ing member, in the preferred form of a hook 30, and an
actuator 32 typically in the form of a linear actuator such
as a hydraulic ram. Other forms of powered actuator
could be used (e.g. pneumatic or electrically operated)
but hydraulic is convenient because excavators typically
have a hydraulic system available at or near the end of
the arm. The latching hook 30 and ram 32 are provided
between the side plates 15. The latching hook 30, which
may comprise one or more aligned hook elements, is
pivotably mounted on the body 14 at pivot 11 in any con-
venient manner and is pivotable about an axis that runs
substantially perpendicular to the body 14/plates 15. The
hook 30 is pivotable between an open, or non-latching,
state and a latching state. In the open state, the latching
hook 30 allows the pins 26’, 26" to be inserted into or
removed from the recess 22. In the latching state, the
latching hook 30 prevents the pins 26’, 26" from being
removed from the recess 22. The actual position of the
latching member 30 in the latching state will depend on
the pin spacing of the attachment being grabbed. For
example, in Figure 1, the hook 30 is shown in the latching
state with respect to pin 26’, but in the open state with
respect to pin 26". In alternative embodiments, the latch-
ing member may be slidably mounted on the body, or
otherwise movable between the open state and the latch-
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ing state(s), without necessarily being pivotable. Further,
the latching member need not necessarily take the form
of a hook. Conventionally, the recess 22 is said to be at
the rear of the coupler and the latching member 30 may
therefore be referred to as a rear latching member.
[0039] The coupler 10 further includes a blocking mem-
ber, in the preferred form of a hook 40, for retaining an
attachment pin 26 in the recess 20. Conventionally, the
recess 20 is said to be at the front of the coupler and the
blocking member 40 may therefore be referred to as a
front blocking member. The blocking member 40 is piv-
otably mounted on the body 14 in any convenient man-
ner, e.g. pin or bearing, at pivot point 42. The second
hook 40 is pivotable about an axis substantially perpen-
dicular to the side plates 15 between an open or non-
blocking state (Figure 9) and a blocking state (Figure 1).
In the non-blocking state, the hook 40 is clear of the re-
cess 20 to the extent that it does not prevent the pin 26
from being removed from the recess 20, while in the
blocking state, the hook 40 prevents the pin from being
removed from the recess 20. In the preferred embodi-
ment, the blocking member 40, preferably by means of
a jaw 44, when in the blocking state, fully, or at least
partly, closes the otherwise open mouth of the recess
20. In alternative embodiments, the blocking member 40
may be slidably mounted on the body, or otherwise mov-
able between the open state and the blocking state(s),
without necessarily being pivotable. Further, the blocking
member 40 need not necessarily take the form of a hook.
[0040] Typically, the actuator 32 comprises a piston
housing 35 and a piston rod 36, the rod 36 being actuat-
able into and out of the housing 35 in a reciprocating
manner. In the preferred embodiment, the free, or lead-
ing, end of the piston rod 36 is pivotably connected to
the latching hook 30, the pivoting movement being about
a respective axis that is substantially perpendicular to
the plates 15. When the piston rod 36 adopts a retracted
state, or relatively retracted state, the latching hook 30
adopts its open state (in Figure 1, the piston rod 36 is
retracted to the extend that the hook 30 is open with re-
spect to the pin 26", although further retraction of the
hook 30 would be required for it to adopt the open state
with respect to pin 26’). When the piston rod 36 is ex-
tended, the hook 30 moves towards its latching state.
Depending on the location of the pin 26’, 26" in the recess
22, the amount by which the piston rod 36 is extended
when the hook 30 reaches its latching state can vary.
Hence, in the latching state, the latching member may
fully or partly close the otherwise open mouth of the re-
cess 22. Conveniently, the ram 32 is operable via the
excavator’s hydraulic system (not shown), the controls
typically being located in the cab of the excavator.
[0041] Advantageously, resilient biasing means, con-
veniently in the form of a spring 90, is provided on the
actuator 32 and arranged to resiliently bias the actuator
32, and in particular the rod 36, into its extended position.
The spring 90 may take the form of a compression spring.
The spring 90 is shown externally of the actuator 32, for

example extending between a first abutment 91 provided
on the piston housing and a second abutment 92 provid-
ed on the rod 36. Alternatively, the spring, or other resil-
ient biasing means, may be fitted internally of the piston
housing. The biasing means may be a mechanical spring
as illustrated but may take any suitable alternative form,
e.g. a gas spring. The purpose of the spring 90 is to hold
the actuator 32 in its extended state and so to hold the
latching hook 30 in a forward or latching state in the event
of the loss of actuating force from the actuator 32 due,
for example, to a hydraulic or mechanical failure of the
actuator 32 or its supply. This may be regarded as a
redundant safety back up to the extension force of the
actuator 32. In use, the actuator 32 provides a primary
actuating force that serves to hold the latching hook 30
in its latching state. The action of the spring 90 assists
the actuator 32 and so may be said to contribute to the
primary actuating force.
[0042] In the embodiment of Figure 1, where the actu-
ator 32 is also coupled (directly or indirectly) to the block-
ing hook 40, the primary actuating force also serves to
hold the blocking member 40 in its blocking state. There-
fore, in the event of a failure of the actuator 32, the force
exerted by the spring 90 serves not only to urge the rear
latching member 30 into its latching state, but also the
front blocking member 40 into its blocking state.
[0043] In alternative embodiments (not illustrated), as
well as, or instead of, the spring 90, other resilient biasing
means may be provided to urge the latching member 30
and/or the blocking member 40 into their respective latch-
ing/blocking states. For example more than one spring
or other biasing device could be provided, which may or
may not be incorporated into the actuator 32. For exam-
ple, one or more respective spring, gas strut or other
resilient biasing device may be provided between the
body of the coupler and the respective latching member
3 0, 40. Where both latching members 30, 40 are so
biased, separate, independent resilient biasing means
may be provided for each latching member. Alternatively,
the same resilient biasing means may act, directly or in-
directly, on both latching members.
[0044] In the embodiment of Figure 1, the piston hous-
ing 35 is coupled to the blocking member 40, conveniently
at the butt end of the housing 35. The housing 35 is pref-
erably coupled to the blocking member 40 at a pivot point
34, which may take any suitable form. Hence, the actu-
ator 32 may be said to be coupled, or connected, directly
to the blocking member 40. During use, when the piston
rod 36 is extended, the piston housing 35 acts on the
blocking member 40 to urge it into the blocking state as
shown in Figure 1. For the action of the actuator 32 to
correctly move the front and rear latching hooks 40, 30
into and out of position correctly, the forward or latching
movement of blocking member 40 should be limited. This
may be achieved by any suitable means. For example,
a stop (not shown) may be provided on the coupler (con-
veniently on the body 14) arranged to limit the movement
of the part of the actuator that acts on the blocking mem-
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ber 40 (e.g. the free end of the housing 35 in the illustrated
embodiment) such that the blocking member 40 adopts
the desired position with respect to the body 14 when in
its blocking state. The backward or unlatching movement
of the rear latching member 30 should also be limited.
This may be achieved by any suitable means. For exam-
ple, a stop (not shown) may be provided on the coupler
(conveniently on the body 14) arranged to limit the move-
ment of the latching member 30 such that the latching
member 30 adopts the desired position with respect to
the body 14 when in its non-latching state.
[0045] In alternative embodiments (not illustrated), the
orientation of the actuator 32 may be reversed such that
the piston rod 36 is coupled to the blocking member 40
and the housing 35 is coupled to the latching member 30.
[0046] Under normal operating conditions when the
latching hook 30 is in its latching state, the pin 26 located
in recess 20 is urged against the rear surface 21 of the
recess 20 by the action of the latching hook 30 on the
other pin 26’, 26" located in the other recess 22 under
the force exerted by the actuator 32 and/or the spring 90.
For example, as shown in Figure 1, the force exerted on
pin 26’ by the hook 30 causes the other pin 26 of the
attachment to be pulled against the surface 21 of the
recess 20. Preferably, the recess 20 is shaped to define
a seat 19 for the pin 26 when engaged with the rear sur-
face 21, the seat 19 being substantially the same width
as the pin 26 such that the pin 26 does not move with
respect to the recess 26 when seated.
[0047] The preferred arrangement is such that, with
the pin 26 held against the surface 21, a gap 23 is defined
between the pin 26 and the blocking member 40 when
closed. The gap 23 may conveniently be created by se-
lection of the shape, size and/or positioning of the block-
ing member 40, and in particular the jaw 44.
[0048] Should the extension force exerted by the ac-
tuator 32 on the latching hook 30 be reduced for any
reason, the forces exerted on the attachment during sub-
sequent operation of the excavator will cause the attach-
ment pin 26 to move back and forwards within the recess
20 by virtue of the gap 23. Movement of the pin 26 within
the recess 20 results in a shake or rattle of the attachment
that is detectable by the operator of the excavator and
which may be taken as an indication that a failure has
occurred. Hence, blocking member 40 when in the block-
ing state defines together with its respective recess 20 a
station 23 for the pin 26, the station being shaped and
dimensioned to allow movement of the pin with respect
to the coupler body.
[0049] Figure 4 illustrates the normal position of the
attachment pin 26 within the front recess 20 of the coupler
10 when the attachment is clamped (both members 30,
40 in the latching/blocking state). As described above,
the pin 26 is normally held against the rear surface 21
indirectly by the action of the actuator 32 and, when
present, the spring 90. Arrow D shows the direction of
the force that is exerted on the pin 26 by the weight of
the attachment in a typical (vertical) orientation of the

coupler 10, which force acts on the pin 26 to pull it from
the recess 20.
[0050] Figure 5 illustrates the position of the pin 26
which would be typical if there was a failure of the actuator
32 in the illustrated vertical coupler orientation. The
weight of the attachment acting through the other pin 26’,
26" against the latching hook 30 forces the latching hook
30 to move (against the bias of the spring 90) in a direction
towards its non-latching state such that the pin 26 moves
within the front recess 20, and in particular out of its seat
19 against the surface 21. The pin 26 is prevented from
leaving the recess 20 by the closed blocking member 40.
The width of the recess 20 (in the horizontal direction as
viewed in Figure 5) beyond the seat 19 is advantageously
greater than the width of the pin 26 to facilitate rattling of
the pin 26 when it is out of its seat. In preferred embod-
iments, the recess 20 widens in a direction from the rear
surface 21 towards the mouth, and may for example be
tapered as shown in the drawings. The hook 40, and in
particular its jaw 44, may also be shaped to facilitate rat-
tling of the pin 26. For example, the jaw 44 may be shaped
to present a curved and preferably substantially smooth
surface 45 to the pin 26, which facilitates movement of
the pin 26 along the surface 45 when the two are en-
gaged. The surface 45 may be provided in a recessed
portion of the jaw 44. In Figure 5, the pin 26 is shown
engaged with the jaw 44 under the weight of the attach-
ment, the pin 26 being able to move back and forth within
the recess 20 in the direction indicated by arrow M.
[0051] It will be apparent that the pin 26 is also able to
move within the space 23 in other, non-vertical, orienta-
tions of the coupler when there is a hydraulic failure.
[0052] Referring again to Figure 1, the latching mem-
ber 30 has a jaw portion 31. The jaw portion 31 has a
primary pin-engaging surface 33, a free end 37 and a
recess 39 formed between the primary pin-engaging sur-
face 33 and the free end 37. Preferably, the arrangement
is such that a lip is provided at the free end 37.
[0053] During normal operation of the coupler, when
the latching hook 30 is in its latching state the primary
pin-engaging surface engages with the pin 26’, 26" (see
Figures 1 and 2). However, should the latching hook 30
retract towards the non-latching state (for example under
the weight of the attachment in the event of a failure of
the actuator 32 as described above), the pin 26’, 26"
moves off the primary pin-engaging surface 33(under the
weight of the attachment) and the pin 26’, 26" is able to
enter the recess 39. Hence, space is created within which
the pin 26’, 26" can move during further operation of the
excavator. This space allows movement of the attach-
ment with respect to the coupler 10 that manifests as a
shake or rattle of the attachment that is detectable by the
operator of the excavator and which may be taken as an
indication that a failure has occurred. Hence, the latching
member 30 when in the latching state is movable to de-
fine, together with its respective recess 22, a station for
the pin 26’, 26", the station being shaped and dimen-
sioned to allow movement of the pin 26’, 26" with respect
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to the coupler body.
[0054] Advantageously, both the front and rear pins
26, 26’, 26" are able to rattle in the respective manners
described herein, the cumulative effect increasing the
detectability of the failure to the operator.
[0055] As is explained in further detail below, in the
event of a failure of the actuator 32, the spring 90 (or
other resilient biasing means), the latching member 30
and the blocking member 40 together hold the front and
rear pins in their respective recesses to allow continued
operation of the coupler, while allowing the pins to move
with respect to the coupler to create a rattling movement
(which may be accompanied by a corresponding noise
and/or sensation) that can indicate to the operator that a
failure has occurred. This is facilitated by shaping the
latching member 30 such that it can retain its pin. The
arrangement of the latching member 30 and the spring/
resilient biasing means is such that the resilient bias act-
ing on the latching member 30 counter-balances the
weight acting on the latching member 30 through the pin
while the shape of the latching member 30 retains the
pin, i.e. prevents the pin from falling off the latching mem-
ber under the weight of the attachment.
[0056] The recess 39 is preferably wider than the width
of the pin 26’, 26" to allow the pin to fit into the recess
39. It is also preferred that the radius of the surface of
the jaw 31 that defines the recess 39 is greater than the
radius of the pin 26’, 26". Advantageously, the surface
of the jaw 31 is shaped to define a step at the transition
of the primary pin-engaging surface 33 and the recess
39. This helps to create a gap between the pin 26’,
26" when the hook 30 is withdrawn even by a relatively
small amount. The surface of the jaw 31 is preferably
also shaped to define a step at the opposite end of the
recess 39 to create the lip 37. This helps to retain the pin
26’, 26" in the recess 22 in the event of a failure. It will
be understood that the hook 30 may take alternative
shapes, with or without a recess, that create a gap be-
tween the pin 26’, 26" when the hook 30 is withdrawn
even by a relatively small amount in the event of a failure,
which gap is large enough to allow the desired rattle.
[0057] Figure 2 illustrates the loading on the latching
member 30 when the coupler is horizontal. Arrow W rep-
resents the weight of the attachment acting through the
pin 26" (it will be apparent that the weight of the attach-
ment acting though any of the pins 26, 26’, 26" is not
necessarily the whole weight of the attachment since,
depending on the state and orientation of the coupler,
the whole weight of the attachment may be shared by
the latching member, the blocking member and/or the
coupler body). This results in two resultant forces being
imparted into the primary locking member: a horizontal
force H and a vertical force V. The resultant of these two
forces tends to rotate the latching member 30 in the di-
rection of arrow R. Normally, this force is resisted by the
actuator 32 and spring 90.
[0058] Figure 3 illustrates what happens in the event
of a failure causing a reduction of the force exerted on

the latching member 30 by the actuator 32, e.g. in the
case of a seal failure or other hydraulic failure. The latch-
ing member 30 tends be forced in the direction of arrow
R as indicated in Figure 2. In the preferred embodiment,
spring 90 provides an additional force resisting the rota-
tion in direction R, which tends to hold, or at least to urge,
the latching member 30 into the latching state. However,
as the attachment is employed in its normal manner, the
resultant forces H and V would typically overcome the
resisting force provided by the spring 90. When this oc-
curs the attachment pin 26" travels downwardly along
the internal profile of the rear latching member 30. As a
result of the internal shape of the latching member 30,
during an initial movement of the pin 26" from its latched
position the weight acting through the pin 26" causes the
latching member 30 to move away from its latching state
(clockwise movement as viewed in Fig. 2). This move-
ment continues until the force applied to the latching
member 30 by the spring 90 counter-balances the un-
latching moment, or force, caused by the weight acting
through the pin 26", at which stage an equilibrium state
may be reached in which the latching member 30 ceases
to move away from the latching position.
[0059] It can be seen that, when the actuator 32 is
working, the latching member 30 holds the pin 26" in a
first position with respect to the recess 22 and, upon fail-
ure of the actuator 32, the latching member 30 holds the
pin 26" in a second position in, or with respect to, the
recess 22. The first position may vary depending on the
pin spacing of the attachment. The second position may
vary depending not only on pin spacing, but also on other
factors including the orientation of the coupler, the weight
of the attachment and the strength of the spring.
[0060] The latching member 30, and in particular its
internal profile, is shaped so that it is capable of retaining
the pin 26" when this equilibrium state is reached, i.e.
such that the pin 26" does not fall off the latching member
30 and out of the recess 22 as the pin 26" falls in the
event of a hydraulic failure. To achieve this, the internal
profile includes a concave portion and/or the free end of
the latching member 30 conveniently has an upturned
portion, or lip. More generally, this can be achieved by
shaping the internal profile of the latching member 30
such that, when the equilibrium state is reached, the in-
ternal profile of the latching member 30 extends around
the pin 26" at least to beyond the central vertical axis of
the pin 26" (at least when the coupler is in a horizontal
orientation). In preferred embodiments, a recessed por-
tion is provided in the internal profile at or adjacent the
free end of the latching member, for example recess 39.
The recessed portion is shaped to receive and retain the
pin 26" and, to this end, is concave and/or defines a lip
at its end that is nearest the free end of the latching mem-
ber 30. In the illustrated embodiment, when the equilib-
rium state is reached, the pin 26" falls into the retaining
recess 39.
[0061] Hence, when there is a failure resulting in loss
of force applied by the actuator, the spring 90, or other
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resilient bias, together with the shape of the latching
member 30 act to retain the pin 26" within its recess. The
foregoing description relates particularly to cases where
the coupler is substantially horizontal, but a similar de-
scription applies to other orientations of the coupler. In
cases where the coupler is tilted such that the front end
moves above the rear end, the weight acting on the latch-
ing member 30 through the pin 26" tends to decrease,
allowing the spring force to move the latching member
towards its latching state thereby retaining the pin. In
addition, the preferred hook shape of the recess 20 allows
the pin 26 to be retained in the recess 20, especially since
the orientation of the recess 20 with respect to the coupler
is such that the recess 20 opens upwardly when the cou-
pler is in this vertical orientation. In cases where the cou-
pler is vertical with the rear end above the front end (see
for example Figures 6 and 7) the retention of the other
pin 26 by the front hook 40 facilitates retaining the rear
pin 26" in its recess 22. To this end, the blocking member
40 is preferably pivotably coupled to the body at a pivot
point 42 that is above said second recess 20 when the
coupler is in said vertical orientation such that the force
caused by the weight of the attachment on said blocking
member does not cause said blocking member to move
to a non-blocking state, or at least such that the force
acting on the blocking member caused by the weight of
the attachment via the pin 26 is balanced by the spring
90 to prevent the blocking member 40 from moving out
of its blocking state. More preferably, the internal profile
of said blocking member is shaped, preferably concave,
such that the force caused by the weight of the attach-
ment on said blocking member causes said blocking
member to tend to move to the blocking state.
[0062] Due to the shape of the internal profile of the
rear latching member 30, and in particular the lip, further
rotation in an unlatching direction would require the at-
tachment pin 26" to move in a direction away from the
upturned portion of the recess 39. This upward move-
ment relative to the upturned portion of the recess 39 is
resisted either by the weight of the attachment directly in
the case of the coupler being in a substantially horizontal
attitude, or by the weight of the attachment causing a
rotation of the attachment around the front attachment
pin 26 within recess 20 in the direction R as indicated in
Fig 6 in any other orientation. However should this move-
ment occur caused by inertia of the attachment during
the re-orientation of the coupler during the normal work-
ing cycle of the machine, then this will also cause a re-
duction in the unlatching moment imparted to the rear
latching member 30 hence the action of the biasing
means 90 will urge the rear latching member 30 towards
its latching state. Consequently the shape of the internal
profile of the latching member 30 together with the action
of the biasing means 90 will effectively retain pin 26" with-
in the rear aperture 22.
[0063] Provision of a recess in the internal profile of
the latching member 30 is advantageous since it facili-
tates the creation of the aforementioned rattle as is now

described.
[0064] Movement of the pin 26" causes a clearance
distance (CL), or gap, to be formed between the pin 26"
and the surface of the recess 22. During any subsequent
normal operation of the attachment, the pin 26" may
move out of the recess 39. When this occurs the action
of the spring 90 causes the latching member 30 to move
back into the original latching state. However, if the at-
tachment continues to be used with reduced engagement
force on the latching member 30, the above cycle will be
repeated causing the attachment to rattle upon the cou-
pler. In the preferred embodiment, therefore, the recess
39 and the spring 90 function together to allow the rattle,
and do so without allowing the rear pin of the attachment
to escape from the recess 22.
[0065] It is noted that, in the preferred embodiment,
the recess 39 performs two functions. First, it provides
the latching member 30 with a shape that is capable of
retaining the pin 26" in the event that the primary force
acting on the latching member 30 fails completely or is
reduced. Second, it creates room to facilitate the provi-
sion of the pin rattle. However, each of these functions
could be provided independently of the other and do not
necessarily require the presence of a recessed portion
in the internal profile of the latching member 30. For ex-
ample, the internal profile of the latching member 30 may
alternatively be shaped to extend around the pin 26" past
its central vertical axis (at least when the coupler is hor-
izontal), e.g. the internal profile may comprise a suitably
curved portion without a recess for receiving the pin. Al-
ternatively still, or in addition, the free end of the latching
member may be sufficiently long that the pin 26" cannot
fall off before the spring 90 halts the movement of the
latching member 30 in the unlatching direction (this does
not necessarily require the free end of the latching mem-
ber 30 to be curved). However the provision of such a
recess in the internal profile is particularly advantageous
in cases where the coupler has to accommodate attach-
ments with different pin spacings since it helps to ensure
that the latching member 30 can get past the pin irre-
spective of its position in the aperture 22.
[0066] It will be apparent that the foregoing description
of Figures 2 and 3 apply to all pin spacings, not just the
largest pin spacing represented by the pin 26".
[0067] Figure 6 illustrates by way of example the op-
eration of the coupler 10 in the event of failure of the
primary engagement force, e.g. a failure of the actuator
32. In this illustration, the pins 26, 26’, 26" move vertically
downwards under the weight of the attachment (this
weight being sufficient to move the latching member 30
against the resisting force of the spring 90). The pin 26
in recess 20 moves until it contacts the blocking member
40. In this state, the pin 26 is rotated about its own lon-
gitudinal axis under the weight of the attachment. In ad-
dition, the pin 26’ in recess 22 is caused to rotate about
the pin 26, as illustrated by arrow R.
[0068] Figure 7 illustrates the movement of the latching
member 30 caused by the force exerted by the rear pin
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26’ moving in the direction of R as shown in Figure 6.
The illustrated movement of the latching member 30 is
resisted by the extension force (E) of the spring 90. The
rear pin 26’ is then captured within the recess 39. The
state of the coupler 10 shown in Figure 7, and in particular
the respective gaps CL formed between the pins 26, 26’
and their recess 20, 22, allows the pins 26, 26’ to move
in each recess 20, 22. This causes the attachment to
shake or rattle on the coupler indicating that a failure of
the primary engagement force has occurred, whilst still
preventing separation of the attachment from the coupler.
[0069] By way of example, Figure 11 illustrates a suit-
able size of the retaining recess 39. The radius of the
recess 39 may be from D/2 + 0.2D to D/2 + 0.25D, where
D is the diameter of the attachment pin 26’, 26". A pre-
ferred width of the retaining recess 39 is from D + 0.1 D
to D + 0.2D. Depending on the size of the coupler, this
may need to be reduced as a result of space constraints.
[0070] Figure 12 illustrates a suitable size of the retain-
ing surface 45, or retaining recess, provided in the block-
ing member 40. The radius of the surface 45 may be from
D/2 + 0.2D to D/2 + 0.25D, where D is the diameter of
the attachment pin 26. A preferred width of the retaining
surface/recess 45 is from D + 0.1D to D + 0.2D. Depend-
ing on the size of the coupler, this may need to be reduced
as a result of space constraints.
[0071] It will be seen from the foregoing that one or
both of the latching/blocking members 30, 40 may adopt
more than one physical position with respect to the cou-
pler body while still remaining in its latching state/blocking
state. In the illustrated embodiment, this is particularly
true of the latching member 30, which may adopt different
positions in the latching state depending on the pin spac-
ings of the attachment, and/or when the actuator 32 fails.
In the latter case, failure of the actuator 32 allows the
latch 30 to move (clockwise as viewed in Figure 1) while
still remaining in the latching state.
[0072] Figure 13 shows a side view of an alternative
latching member 130 that may be used in place of the
latching member 30. The latching member 130 has a jaw
portion 131 whose internal profile has a primary pin-en-
gaging surface 133, a free end 137 and a recessed por-
tion 139 formed between the primary pin-engaging sur-
face 133 and the free end 137. The recessed portion 139
is recessed with respect to the surface 133 and preferably
also with respect to the free end of the latching member
130. The recessed portion 139 is preferably wide enough
to receive the pin. Ideally, the recessed portion 139 is
located substantially at the free end 137. The recessed
portion 139 is typically concave such that it defines a lip
at the end closest to the free end 137.
[0073] When the coupler is working normally (no failure
of the actuator 32) the surface 133 engages with the pin
26’, 26". The shape of the surface 133 is such that the
latching member 130 drives the pin towards the body of
the attachment. Preferably, the surface 133 is shaped so
that when in latching engagement with the pin, it is dis-
posed at an angle of approximately 45 degrees with re-

spect to vertical (when the coupler is horizontal).
[0074] When there is a reduction of force on the latch-
ing member 130, e.g. a failure of the actuator, the pin 26,
26" enters the recessed portion 139. Since the recessed
portion 139 is concave, or at least has an upturned lip at
its free end, the latching member 130 is able to bear a
portion of the weight acting through the pin 26, 26" and
so allow an equilibrium state to be reached where the
latching member 130 and the spring 90, or other resilient
bias, retain the pin 26, 26" in the recess 22.
[0075] A similar effect can be obtained without a re-
cessed portion 139, 39. For example the internal profile
could be shaped to more closely follow the shape of the
pin when the latching member 130 is in latching engage-
ment with the pin, e.g. a curvature that, from the point of
normal pin contact with surface 133, substantially match-
es the curvature of the pin. However, this makes it difficult
for the latching member 130 to accommodate attach-
ments with different pin spacings. Alternatively, the inter-
nal profile may extend substantially tangentially from the
point of normal pin contact with surface 133. However,
this makes it more difficult to reach the equilibrium state
where the where the latching member 130 and the spring
90, or other resilient bias, retain the pin 26, 26" in the
recess 22. The recessed portion 139, 39 is also preferred
because it facilitates the rattle feature described above.
[0076] Figure 13A shows a side view of an alternative
blocking member 140 that may be used in place of the
blocking member 40. The blocking member 140 has a
jaw portion 141 whose internal profile has a free end 147
and a recessed portion 149 which located between, and
is recessed with respect to, the free end of the blocking
member 140 and an inner portion 143 of the internal pro-
file. The recessed portion 149 is preferably wide enough
to receive the pin. Ideally, the recessed portion 149 is
located substantially at the free end 147. The recessed
portion 149 is typically concave such that it defines a lip
at the end closest to the free end 147.
[0077] When there is a reduction of force on the latch-
ing member 30, e.g. a failure of the actuator, the pin 26
may contact the recessed portion 149 as previously de-
scribed. Since the recessed portion 149 is concave, or
at least has an upturned lip at its free end, the blocking
member 140 is able to bear the weight acting through
the pin 26, and so allow an equilibrium state to be reached
where the blocking member 140 retains the pin 26 in the
recess 20.
[0078] A similar effect can be obtained without a re-
cessed portion 149. For example the internal profile could
be shaped to more closely follow the shape of the pin
when the blocking member 140 is in blocking engage-
ment with the pin, e.g. a curvature that substantially
matches the curvature of the pin. The recessed portion
149 is also preferred because it facilitates the rattle fea-
ture described above.
[0079] Optionally, the coupler 10 includes a gravity-
actuated blocking member, or positioner, in the preferred
form of a bar 50. The gravity operated blocking member
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50 is pivotable with respect to the body 14 about an axis
that is substantially perpendicular with the plates 15. In
the illustrated embodiment, the bar 50 has one end 51
pivotably mounted on the body 14 at pivot 55, the other
end 53 being free. The bar 50 is movable between a
blocking state (shown in Figure 1) and a non-blocking
state (shown in Figure 9). In the blocking state, the bar
50, or at least its free end 53, lies in the path of the block-
ing hook 40 such that it prevents the blocking hook from
moving from its blocking state to its non-blocking state.
The bar 50 is pivotable with respect to the body between
the blocking and non-blocking states under the action of
gravity.
[0080] Advantageously, the gravity operated blocking
member 50 forces the operator to place the coupler in
an appropriate orientation for the safe and controlled re-
lease of the attachment.
[0081] Referring now to Figures 14 and 15, an alter-
native embodiment of a coupler is shown as 110. The
coupler 110 is generally similar to the coupler 10, like
numerals being used to denote like parts and a corre-
sponding description applying as will be apparent to a
skilled person.
[0082] In this embodiment, the actuator 32 has one
end (typically the extendible rod end) pivotably coupled
to the rear latching member 130 (see pivot point 181)
and the other end pivotably mounted on the body of the
coupler 110 (see pivot point 113). The actuator 32 is cou-
pled to the front blocking member 40 so that pivoting
movement of the actuator 32 with respect to the body of
the coupler (which occurs as the actuator 32 extends to
move the front blocking member 130 into its latching
state) causes the front blocking member 40 to move from
its non-blocking state to its blocking state. This can best
be appreciated by a comparison of Figures 14 and 15.
When the actuator 32 is retracted, the front blocking
member 40 is able to move from its blocking state to its
non-blocking state, and is caused to moved to the non-
blocking state in the preferred embodiment.
[0083] Preferably, the actuator 32 is coupled to the
front blocking member 40 via a resiliently deformable
member 5. The resiliently deformable member 5 is con-
veniently connected (directly or indirectly) to the front
blocking member 40, for example mounted on a mount-
ing pin 7 provided on the front blocking member 40. The
member 5 is arranged to impart movement of the actuator
32 to the blocking member 40 as the actuator 32 is ex-
tended and preferably also as it is retracted. In the pre-
ferred embodiment, the member 5 is connected (directly
or indirectly) to both the actuator 32 and the blocking
member 40 such that extension of the actuator causes
the blocking member 40 to adopt its blocking state while
retraction of the actuator causes blocking member 40 to
adopt its non-blocking state. The resiliently deformable
member 5 extends substantially parallel to the piston rod
of the actuator 32 to engage a portion of the actuator
body. In the embodiment shown, the resiliently deform-
able member 5 comprises an elongate strip or rod, for

example formed from spring steel, and having a retained,
e.g. coiled, end attached to the mounting pin 7 and a
straight section extending therefrom and passing through
a receiving aperture formed in a projection provided on
the actuator body. By way of example, the member 5
may comprise a leaf spring.
[0084] As the actuator 32 extends, this causes latching
member 130 to rotate around its fixed pivot point 11. This
rotation of the latching member 130 combined with the
extension of actuator 32 causes the angle of the actuator
32 with respect to the coupler body to change as the
piston rod follows the arc described by its attachment
point 181 to latching member 130. This change in angle
is translated via the resiliently deformable member 5 into
a vertical movement of the deformable member’s attach-
ment point 7. The result of this is that the front blocking
member 40 is caused to rotate around its pivot 42. The
mechanism is designed such that extension of the actu-
ator 32 will cause the front blocking member 40 to move
to its latching position closing the front pin receiving re-
cess 20 of the coupler. Retraction of the actuator 32 will
cause the front blocking member 40 to move to a position
clear of the front pin receiving recess 20 effectively open-
ing the front recess 20 of the coupler.
[0085] An additional benefit of the use of the resiliently
deformable member 5 is that, should the movement of
the front blocking member 40 be obstructed, e.g. by the
gravity blocking lever previously described, then the
movement caused by the change in extension of the ac-
tuator 32 will cause a deformation of the resiliently de-
formable member 5 and not impose any excessive load-
ing upon any pivots or linkages within the coupler mech-
anism.
[0086] In Figure 16, an alternative embodiment of a
coupler is shown as 210. The coupler 210 is generally
similar to the couplers 10, 110 like numerals being used
to denote like parts and a corresponding description ap-
plying as will be apparent to a skilled person. The coupler
210 has a preferred arrangement of the deformable
member 205. In this case, the deformable member 205
is anchored to the body of the actuator 32 and passes
through a receiving aperture formed in the mounting pin
7 (or other suitable part of the blocking member 40).
[0087] Figure 17 shows the shows the preferred gravity
operated valve 280 that is suitable for use with a hydraulic
actuator and a coupler as described above. The valve
280 has a valve stop 263, conveniently a free floating
ball, movable in a passage 261 that comprises two sec-
tions 261A, 261B and a valve seat 262. A fluid inlet 282
allows oil into the passage 261 and a fluid outlet 284
allow fluid out of the passage 261 when the ball 263 is
not in its seat 262. Preferably, the sections 261A, 261 B
are perpendicular to one another to create an L-shaped
passage 261. It will be seen that the ball 263 can prevent
fluid from reaching the outlet not only when in its seat
262, but also when it is in the section 261A of the passage.
Effectively, the section 261 A serves as part of the valve
seat for the ball 263. The use of an L-shaped passage
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261 means that, the ball 263 is not clear of the inlet in
section 261B until the valve is rotated through more than
90 degrees.
[0088] The invention is not limited by the embodiments
described herein, which may be modified or varied with-
out departing from the scope of the invention.

Claims

1. A coupler (10, 110) for coupling an attachment to an
excavator or other apparatus, the coupler compris-
ing a body (14) having a first and second spaced-
apart recesses (22, 20) for receiving respective pins
(26, 26’, 26") of said attachment; a latching member
(30, 130) movable into and out of a latching state in
which it is capable of retaining the respective attach-
ment pin in said first recess (22); actuating means
(32) for actuating said latching member into and out
of said latching state; resilient biasing means (90)
for resiliently biasing said latching member into its
latching state, wherein in said latching state and un-
der the action of said actuating means, said latching
member is arranged to engage with its respective
attachment pin (26’, 26") and to hold said pin in a
first position in said respective recess (22), and
wherein upon failure of said actuating means for ac-
tuating said latching member, said latching member
is movable in an unlatching direction against the bias
of said resilient biasing means, said latching member
being shaped to define a pin-retaining portion (39,
139) arranged to receive said respective pin upon
movement of said latching member in said unlatch-
ing direction, characterized in that the coupler com-
prises a blocking member (40) movable into and out
of a blocking state in which it is capable of retaining
a respective attachment pin in said second recess
(20); actuating means (32) for actuating said block-
ing member into and out of said blocking state; and
resilient biasing means (90) for resiliently biasing
said blocking member into its blocking state, and
wherein upon failure of said actuating means for ac-
tuating said latching member the coupler is arranged
to adopt an equilibrium state in which said respective
pin is in said pin-retaining portion and the biasing
force of said resilient biasing means balances with
the un-latching force caused by the weight of the
attachment acting on said latching member through
said respective pin to cause the latching member to
hold said respective pin in a second position.

2. A coupler as claimed in claim 1, wherein said latching
member (30, 130) has a jaw portion (31, 131) whose
internal profile has a primary pin-engaging surface
(33, 133) for holding said respective pin (26’, 26") in
said first position, a free end (37, 137) and a recessed
portion (39, 139) formed between the primary pin-
engaging surface and the free end, and wherein said

recessed portion provides said pin-retaining portion
of the latching member.

3. A coupler as claimed in 2, wherein said recessed
portion (39, 139) is recessed with respect to said
primary pin-engaging surface (33, 133) and prefer-
ably also with respect to said free end (37, 137).

4. A coupler as claimed in claim 2 or 3, wherein said
recessed portion (39, 139) is located substantially at
said free end (37, 137).

5. A coupler as claimed in any preceding claim, wherein
the length of said latching member (30, 130) is se-
lected to allow, in said equilibrium state, the biasing
force of said resilient biasing means (90) to over-
come the turning moment imparted to the latching
member by the weight acting through the pin (26’,
26") before the pin falls off the end of the latching
member.

6. A coupler as claimed in any preceding claim, wherein
the shape of said pin-receiving portion (39, 139) is
configured to allow, in said equilibrium state, the bi-
asing force of said resilient biasing means (90) to
overcome the turning moment imparted to the latch-
ing member (30, 130) by the weight acting through
the pin (26’, 26") before the pin falls off the end of
the latching member.

7. A coupler as claimed in any preceding claim wherein,
in said equilibrium state, said latching member (30,
130), together with its respective pin-receiving re-
cess (39, 139), define a station for said respective
pin (26’, 26"), said station being shaped and dimen-
sioned to allow movement of said respective pin with
respect to the coupler body.

8. A coupler as claimed in claim 7 when dependent on
any one of claims 2 to 6, wherein said recessed por-
tion (39, 139) of the latching member (30, 130) to-
gether with the respective pin-receiving recess (22),
define said station.

9. A coupler as claimed in any preceding claim, wherein
said blocking member (40) when in the blocking state
defines, together with said second pin-receiving re-
cess (20), a station for said respective pin (26), said
station being shaped and dimensioned to allow
movement of said respective pin with respect to the
coupler body (14), and wherein, in a first mode of
use in which said latching member (30, 130) adopts
said latching state, said respective pin in said second
pin-receiving recess is held against a surface of said
second pin-receiving recess under the action of said
actuating means (32) on the other attachment pin
(26’, 26") through said latching member, and wherein
in response to a failure said actuating means, said
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respective pin in said second pin-receiving recess is
movable to said station.

10. A coupler as claimed in claim 9, wherein the internal
profile of the blocking member (40) is shaped such
that engagement of the respective attachment pin
(26) with the blocking member when in its blocking
state urges the blocking member into its blocking
state.

11. A coupler as claimed in any one of claims 9 to 10,
wherein, in response to a failure of said actuating
means (32) acting on said latching member (30, 130)
and in a substantially vertical orientation of said cou-
pler in which said first recess (22) is above said sec-
ond recess (22), said blocking member (40) in its
blocking state engages with said respective pin (26)
in said second recess (20) upon movement of said
pin into said station to retain said pin in said second
recess.

12. A coupler as claimed in claim 11, wherein said resil-
ient biasing means (90) for said blocking member
(40) is arranged to balance the force caused by the
weight of the attachment acting on said blocking
member through said respective pin (26) to cause
the blocking member to maintain its blocking state.

13. A coupler as claimed in any preceding claim, wherein
said actuating means (32) for said latching member
(32, 132) and said actuating means (32) for said
blocking member (40) comprise a common actuator,
preferably a linear actuator such as a ram, coupled
to both the latching member and the blocking mem-
ber.

14. A coupler as claimed in any preceding claim, in which
said resilient biasing means (90) for resiliently bias-
ing said latching member (30, 130) into said latching
state and said resilient biasing means (90) for resil-
iently biasing said blocking member (40) into said
blocking state comprise common resilient biasing
means arranged to resiliently bias both of said latch-
ing member and said blocking member into the re-
spective latching and blocking states.

15. A coupler as claimed in any preceding claim, wherein
said first and second pin-receiving recesses (22, 20)
face in mutually perpendicular directions such that,
when said coupler is in a horizontal orientation, said
first recess faces downwards and said second pin-
receiving recess faces horizontally.

Patentansprüche

1. Kupplung (10, 110) zum Koppeln eines Anbauteils
an einen Bagger oder eine andere Vorrichtung, wo-

bei die Kupplung Folgendes umfasst: einen Körper
(14) mit einer ersten und einer zweiten Öffnung (22,
20), die voneinander beabstandet sind, um jeweilige
Zapfen (26, 26’, 26") des Anbauteils aufzunehmen;
ein Rastelement (30, 130), das in einen Rastzu-
stand, in dem es in der Lage ist, den jeweiligen Be-
festigungszapfen in der ersten Öffnung (22) zurück-
zuhalten, und daraus hinaus bewegbar ist; ein Be-
tätigungsmittel (32) zum Betätigen des Rastele-
ments in seinen Rastzustand und daraus hinaus; ein
elastisches Vorspannmittel (90) zum elastischen
Vorspannen des Rastelements in seinen Rastzu-
stand, wobei in dem Rastzustand und unter der Wir-
kung des Betätigungsmittels das Rastelement dazu
angeordnet ist, mit seinem jeweiligen Befestigungs-
zapfen (26’, 26") in Eingriff zu stehen und den Zapfen
in einer ersten Stellung in der jeweiligen Öffnung (22)
zu halten, und wobei beim Versagen des Betäti-
gungsmittels zum Betätigen des Rastelements das
Rastelelement in einer Ausrastrichtung gegen die
Vorspannung des elastischen Vorspannmittels be-
wegbar ist, wobei das Rastelement dazu geformt ist,
einen Zapfenrückhalteabschnitt (39, 139) zu definie-
ren, der dazu angeordnet ist, den jeweiligen Zapfen
bei Bewegung des Rastelements in der Ausrastrich-
tung aufzunehmen, dadurch gekennzeichnet,
dass die Kupplung Folgendes umfasst: ein Sperr-
element (40), das in einen Sperrzustand, in dem es
in der Lage ist einen jeweiligen Befestigungsstift in
der zweiten Öffnung (20) zurückzuhalten, und dar-
aus hinaus bewegbar ist; ein Betätigungsmittel (32)
zum Betätigen des Sperrelements in den Sperrzu-
stand und daraus hinaus; und ein elastisches Vor-
spannmittel (90) zum elastischen Vorspannen des
Sperrelements in seinen Sperrzustand, und wobei
beim Versagen des Betätigungsmittels zum Betäti-
gen des Rastelements die Kupplung dazu angeord-
net ist, einen Gleichgewichtszustand anzunehmen,
in dem sich der jeweilige Zapfen in dem Zapfenrück-
halteabschnitt befindet und die Vorspannkraft des
elastischen Vorspannmittels mit der vom Gewicht
des Anbauteils verursachten Ausrastkraft, die durch
den jeweiligen Zapfen auf das Rastelement wirkt, im
Gleichgewicht steht, um zu bewirken, dass das Rast-
element den jeweiligen Zapfen in einer zweiten Stel-
lung hält.

2. Kupplung nach Anspruch 1, wobei das Rastelement
(30, 130) einen Backenabschnitt (31,131) aufweist,
dessen Innenprofil eine primäre Zapfenangriffsflä-
che (33, 133) zum Halten des jeweiligen Zapfens
(26’, 26") in der ersten Stellung, ein freies Ende
(37,137) und einen zwischen der primären Zapfen-
angriffsfläche und dem freien Ende gebildeten zu-
rückgesetzten Abschnitt (39, 139) aufweist, und wo-
bei der zurückgesetzte Abschnitt den Zapfenrück-
halteabschnitt des Rastelements bereitstellt.
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3. Kupplung nach Anspruch 2, wobei der zurückge-
setzte Abschnitt (39,139) gegenüber der primären
Zapfenangriffsfläche (33, 133) und bevorzugt auch
gegenüber dem freien Ende (37, 137) zurückgesetzt
ist.

4. Kupplung nach Anspruch 2 oder 3, wobei sich der
zurückgesetzte Abschnitt (39, 139) im Wesentlichen
an dem freien Ende (37, 137) befindet.

5. Kupplung nach einem der vorangehenden Ansprü-
che, wobei die Länge des Rastelements (30, 130)
gewählt ist, um in dem Gleichgewichtszustand zu-
zulassen, dass die Vorspannkraft des elastischen
Vorspannmittels (90) das Drehmoment überwindet,
das von dem durch den Zapfen (26’, 26") wirkenden
Gewicht auf das Rastelement ausgeübt wird, bevor
der Zapfen vom Ende des Rastelements fällt.

6. Kupplung nach einem der vorangehenden Ansprü-
che, wobei die Form des Zapfenaufnahmeabschnitts
(39, 139) ausgebildet ist, um in dem Gleichgewichts-
zustand zuzulassen, dass die Vorspannkraft des
elastischen Vorspannmittels (90) das Drehmoment
überwindet, das von dem durch den Zapfen (26’, 26")
wirkenden Gewicht auf das Rastelement (30, 130)
ausgeübt wird, bevor der Zapfen vom Ende des
Rastelements fällt.

7. Kupplung nach einem der vorangehenden Ansprü-
che, wobei in dem Gleichgewichtszustand das Rast-
element (30,130) zusammen mit seiner jeweiligen
Zapfenaufnahmeöffnung (39, 139) eine Station für
den jeweiligen Zapfen (26’, 26") definieren, wobei
die Station geformt und dimensioniert ist, um die Be-
wegung des jeweiligen Zapfens gegenüber dem
Kupplungskörper zuzulassen.

8. Kupplung nach Anspruch 7 wenn abhängig von ei-
nem der Ansprüche 2 bis 6, wobei der zurückgesetz-
te Abschnitt (39, 139) des Rastelements (30, 130)
zusammen mit der jeweiligen Zapfenaufnahmeöff-
nung (22) die Station definieren.

9. Kupplung nach einem der vorangehenden Ansprü-
che, wobei das Sperrelement (40) im Sperrzustand
zusammen mit der zweiten Zapfenaufnahmeöffnung
(20) eine Station für den jeweiligen Zapfen (26) de-
finiert, wobei die Station geformt und dimensioniert
ist, um die Bewegung des jeweiligen Zapfens ge-
genüber dem Kupplungskörper (14) zuzulassen,
und wobei in einem ersten Gebrauchsmodus, in dem
das Rastelement (30, 130) den Rastzustand an-
nimmt, der jeweilige Zapfen in der zweiten Zapfen-
aufnahmeöffnung unter der Wirkung des Betäti-
gungsmittels (32) an dem anderen Befestigungszap-
fen (26’, 26") durch das Rastelement an einer Fläche
der zweiten Zapfenaufnahmeöffnung gehalten wird,

und wobei als Reaktion auf ein Versagen des Betä-
tigungsmittels der jeweilige Zapfen in der zweiten
Zapfenaufnahmeöffnung zu der Station bewegbar
ist.

10. Kupplung nach Anspruch 9, wobei das Innenprofil
des Sperrelements (40) derart geformt ist, dass der
Eingriff des jeweiligen Befestigungszapfens (26) mit
dem Sperrelement in seinem Sperrzustand das
Sperrelement in seinen Sperrzustand drängt.

11. Kupplung nach einem der Ansprüche 9 bis 10, wobei
als Reaktion auf ein Versagen des Betätigungsmit-
tels (32), das auf das Rastelement (30,130) wirkt und
in einer im Wesentlichen vertikalen Orientierung der
Kupplung, in der sich die erste Öffnung (22) über der
zweiten Öffnung (22) befindet, das Sperrelement
(40) in seinem Sperrzustand bei Bewegung des Zap-
fens in die Station mit dem jeweiligen Zapfen (26)
der zweiten Öffnung (20) in Eingriff tritt, um den Zap-
fen in der zweiten Öffnung zurückzuhalten.

12. Kupplung nach Anspruch 11, wobei das elastische
Vorspannmittel (90) für das Sperrelement (40) dazu
angeordnet ist, die vom Gewicht des Anbauteils ver-
ursachte Kraft, die durch den jeweiligen Zapfen (26)
auf das Sperrelement wirkt, auszugleichen, um zu
bewirken, dass das Sperrelement seinen Sperrzu-
stand beibehält.

13. Kupplung nach einem der vorangehenden Ansprü-
che, wobei das Betätigungsmittel (32) für das Rast-
element (32, 132) und das Betätigungsmittel (32) für
das Sperrelement (40) einen gemeinsame Aktor um-
fassen, bevorzugt einen Linearaktor, wie etwa einen
Druckkolben, der sowohl an das Rastelement als
auch das Sperrelement gekoppelt ist.

14. Kupplung nach einem der vorangehenden Ansprü-
che, wobei das elastische Vorspannmittel (90) zum
elastischen Vorspannen des Rastelements (30, 130)
in den Rastzustand und das elastische Vorspann-
mittel (90) zum elastischen Vorspannen des Sperr-
elements (40) in den Sperrzustand ein gemeinsa-
mes elastisches Vorspannmittel umfassen, das da-
zu angeordnet ist, sowohl das Rastelement als auch
das Sperrelement elastisch in den jeweiligen Rast-
und Sperrzustand vorzuspannen.

15. Kupplung nach einem der vorangehenden Ansprü-
che, wobei die erste und die zweite Zapfenaufnah-
meöffnung (22, 20) in zueinander lotrechte Richtun-
gen gerichtet sind, so dass, wenn sich die Kupplung
in einer horizontalen Orientierung befindet, die erste
Öffnung nach unten gerichtet ist und die zweite Zap-
fenaufnahmeöffnung horizontal gerichtet ist.
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Revendications

1. Raccord (10, 110) à des fins d’accouplement d’un
équipement à un excavateur ou autre appareil, le
raccord comportant un corps (14) ayant un premier
et un second renfoncements espacés l’un par rap-
port à l’autre (22, 20) permettant de recevoir des
axes respectifs (26, 26’, 26") dudit équipement ; un
élément de verrouillage (30, 130) mobile dans et
hors d’un état de verrouillage dans lequel il est en
mesure de retenir l’axe d’équipement respectif dans
ledit premier renfoncement (22) ; un moyen action-
neur (32) permettant d’actionner ledit élément de
verrouillage dans et hors dudit état de verrouillage ;
un moyen de sollicitation élastique (90) permettant
de solliciter de manière élastique ledit élément de
verrouillage dans son état de verrouillage, dans le-
quel, dans ledit état de verrouillage et sous l’action
dudit moyen actionneur, ledit élément de verrouilla-
ge est arrangé à des fins de mise en prise avec son
axe d’équipement respectif (26’, 26") et à des fins
de retenue dudit axe dans une première position
dans ledit renfoncement respectif (22), et dans le-
quel, lors de la défaillance dudit moyen actionneur
permettant d’actionner ledit élément de verrouillage,
ledit élément de verrouillage est mobile dans une
direction de déverrouillage contre la sollicitation du-
dit moyen de sollicitation élastique, ledit élément de
verrouillage étant façonné pour définir une partie de
retenue d’axe (39, 139) arrangée à des fins de ré-
ception dudit axe respectif lors du mouvement dudit
élément de verrouillage dans ladite direction de dé-
verrouillage, caractérisé en ce que le raccord com-
porte un élément de blocage (40) mobile dans et
hors d’un état de blocage dans lequel il est en me-
sure de retenir un axe d’équipement respectif dans
ledit second renfoncement (20) ; le moyen action-
neur (32) permettant d’actionner ledit élément de
blocage dans et hors dudit état de blocage ; et un
moyen de sollicitation élastique (90) permettant de
solliciter de manière élastique ledit élément de blo-
cage dans son état de blocage, et dans lequel, lors
de la défaillance dudit moyen actionneur permettant
d’actionner ledit élément de verrouillage, le raccord
est arrangé pour adopter un état d’équilibre dans
lequel ledit axe respectif est dans ladite partie de
retenue d’axe et la force de sollicitation dudit moyen
de sollicitation élastique s’équilibre par rapport à la
force de déverrouillage causée par le poids de l’équi-
pement agissant sur ledit élément de verrouillage
par le biais dudit axe respectif pour amener l’élément
de verrouillage à retenir ledit axe respectif dans une
seconde position.

2. Raccord selon la revendication 1, dans lequel ledit
élément de verrouillage (30, 130) a une partie de
type mâchoire (31, 131) dont le profil interne a une
surface principale de mise en prise d’axe (33, 133)

à des fins de retenue dudit axe respectif (26’, 26")
dans ladite première position, une extrémité libre
(37, 137) et une partie renfoncée (39, 139) formée
entre la surface principale de mise en prise d’axe et
l’extrémité libre, et dans lequel ladite partie renfon-
cée procure ladite partie de retenue d’axe de l’élé-
ment de verrouillage.

3. Raccord selon la revendication 2, dans lequel ladite
partie renfoncée (39, 139) est renfoncée par rapport
à ladite surface principale de mise en prise d’axe
(33, 133) et de préférence aussi par rapport à ladite
extrémité libre (37, 137).

4. Raccord selon la revendication 2 ou la revendication
3, dans lequel ladite partie renfoncée (39, 139) est
située sensiblement au niveau de ladite extrémité
libre (37, 137).

5. Raccord selon l’une quelconque des revendications
précédentes, dans lequel la longueur dudit élément
de verrouillage (30, 130) est sélectionnée pour per-
mettre, dans ledit état d’équilibre, à la force de sol-
licitation dudit moyen de sollicitation élastique (90)
de surmonter le moment de rotation communiqué à
l’élément de verrouillage par le poids agissant par le
biais de l’axe (26’, 26") avant que l’axe ne tombe de
l’extrémité de l’élément de verrouillage.

6. Raccord selon l’une quelconque des revendications
précédentes, dans lequel la forme de ladite partie
de réception d’axe (39, 139) est configurée pour per-
mettre, dans ledit état d’équilibre, à la force de sol-
licitation dudit moyen de sollicitation élastique (90)
de surmonter le moment de rotation communiqué à
l’élément de verrouillage (30, 130) par le poids agis-
sant par le biais de l’axe (26’, 26") avant que l’axe
ne tombe de l’extrémité de l’élément de verrouillage.

7. Raccord selon l’une quelconque des revendications
précédentes, dans lequel, dans ledit état d’équilibre,
ledit élément de verrouillage (30, 130), ainsi que son
renfoncement de réception d’axe respectif (39, 139),
définissent un poste pour ledit axe respectif (26’,
26"), ledit poste étant façonné et dimensionné pour
permettre le mouvement dudit axe respectif par rap-
port au corps du raccord.

8. Raccord selon la revendication 7, quand dépendan-
te de l’une quelconque des revendications 2 à 6,
dans lequel ladite partie renfoncée (39, 139) de l’élé-
ment de verrouillage (30, 130) ainsi que le renfon-
cement de réception d’axe respectif (22), définissent
ledit poste.

9. Raccord selon l’une quelconque des revendications
précédentes, dans lequel ledit élément de blocage
(40), quand il est dans l’état de blocage, définit, avec
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ledit second renfoncement de réception d’axe (20),
un poste pour ledit axe respectif (26), ledit poste
étant façonné et dimensionné pour permettre le
mouvement dudit axe respectif par rapport au corps
de raccord (14), et dans lequel, dans un premier mo-
de d’utilisation dans lequel ledit élément de ver-
rouillage (30, 130) adopte ledit état de verrouillage,
ledit axe respectif dans ledit second renfoncement
de réception d’axe est retenu contre une surface du-
dit second renfoncement de réception d’axe sous
l’action dudit moyen actionneur (32) sur l’autre axe
d’équipement (26’, 26") par le biais dudit élément de
verrouillage, et dans lequel, en réponse à une dé-
faillance dudit moyen actionneur, ledit axe respectif
dans ledit second renfoncement de réception d’axe
est mobile vers ledit poste.

10. Raccord selon la revendication 9, dans lequel le pro-
fil interne de l’élément de blocage (40) est façonné
de telle sorte que la mise en prise de l’axe d’équipe-
ment respectif (26) avec l’élément de blocage, quand
il est dans son état de blocage, pousse l’élément de
blocage dans son état de blocage.

11. Raccord selon l’une quelconque des revendications
9 à 10, dans lequel, en réponse à une défaillance
dudit moyen actionneur (32) agissant sur ledit élé-
ment de verrouillage (30, 130) et dans une orienta-
tion sensiblement verticale dudit raccord selon la-
quelle ledit premier renfoncement (22) est au-des-
sus dudit second renfoncement (22), ledit élément
de blocage (40) dans son état de blocage entre en
prise avec ledit axe respectif (26) dans ledit second
renfoncement (20) lors du mouvement dudit axe
dans ledit poste à des fins de retenue dudit axe dans
ledit second renfoncement.

12. Raccord selon la revendication 11, dans lequel ledit
moyen de sollicitation élastique (90) pour ledit élé-
ment de blocage (40) est arrangé à des fins d’équi-
librage de la force causée par le poids de l’équipe-
ment agissant sur ledit élément de blocage par le
biais dudit axe respectif (26) pour amener l’élément
de blocage à maintenir son état de blocage.

13. Raccord selon l’une quelconque des revendications
précédentes, dans lequel ledit moyen actionneur
(32) pour ledit élément de verrouillage (32, 132) et
ledit moyen actionneur (32) pour ledit élément de
blocage (40) comportent un actionneur commun, de
préférence un actionneur linéaire tel un piston, ac-
couplé à la fois à l’élément de verrouillage et à l’élé-
ment de blocage.

14. Raccord selon l’une quelconque des revendications
précédentes, dans lequel ledit moyen de sollicitation
élastique (90) permettant de solliciter de manière
élastique ledit élément de verrouillage (30, 130) dans

ledit état de verrouillage et ledit moyen de sollicita-
tion élastique (90) permettant de solliciter de maniè-
re élastique ledit élément de blocage (40) dans ledit
état de blocage comportent un moyen de sollicitation
élastique commun arrangé pour solliciter de manière
élastique à la fois ledit élément de verrouillage et
ledit élément de blocage dans les états respectifs de
verrouillage et de blocage.

15. Raccord selon l’une quelconque des revendications
précédentes, dans lequel lesdits premier et second
renfoncements de réception d’axe (22, 20) sont
orientés dans des directions mutuellement perpen-
diculaires de telle sorte que, quand ledit raccord est
dans une orientation horizontale, ledit premier ren-
foncement est orienté vers le bas et ledit second
renfoncement de réception d’axe est orienté à l’ho-
rizontale.
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