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ABSTRACT

A spool and wedge assembly for attaching a replaceable

implement to the nose of an earthworking bucket has a spool
5 and wedge with ramp surfaces causing lateral expansion of

the unit upon relative axial movement, and bolting means

for drawing the spool and wedge together so that the wedge

pushes forwardly against the bucket nose and the spool

pushes forward against the implement. A disengagement tool
10 78 acts between the wedge and the bolt to force

disengagement of the ramp surfaces for removal.



10

15

20

25

30

CA 02185413 1996-10-18

SPOOL & WEDGE ASSEMBLY

The present invention relates to connection pin
assemblies for attaching replaceable implements to
earthworking buckets of excavating equipment and the
like. The invention also relates to a method of
attachment, and to earthworking buckets with

replaceable implements attached by means of the

connection pin assemblies.

Earth working buckets used for heavy earthworks
applications such as mining are fitted with teeth for
engaging the ground surface. Due to the highly
abrasive nature of the materials encountered by the
teeth, they wear more quickly than the bucket. For
this reason, they are detachably connected to the

bucket to allow replacement.

On smaller buckets, the teeth are generally attached
directly to an adaptor on the bucket by means of a
connection pin. On larger buckets, intermediate
adaptors are attached to the bucket nose and the teeth
are attached to respective of the intermediate
adaptors. Both connections are by means of connection

pins, so that the teeth and intermediate adaptors can

be replaced as required.

Connection pin assemblies of the type generally
employed, and with which this invention is concerned,

are known in the art as spool and wedge assemblies.

Prior art spool and wedge assemblies include a spool,

often C-shaped with tapered engagement surfaces, which
can be inserted into aligned apertures in the parts to
be connected. A wedge is then inserted to contact the
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rear surface of the C and is driven home by
sledgehammer to cause lateral expansion of the spool
and wedge until it bears firmly against appropriate
parts of the inner walls of the apertures to provide
lateral loading and optionally a clamping action of
the adaptor in the case of ’'Whisler’ style
attachments. Any part of the spool and wedge
protruding above or below the aligned apertures 1s

then cut off by oxy acetylene equipment.

The tightness of the connections must be regularly
monitored, and when a tooth or intermediate adaptor

works loose the spool and wedge must be tightened by
hammering the wedge in further. This can be difficult
as the protruding part of the wedge may already have
been removed and thus the end of the wedge 1s not
readily accessible. When the tooth or intermediate
adaptor requires replacement, the spool and wedge

often has to be cut out.

It will be appreciated that the fitting, monitoring,
adjustment and removal of the prior art spool and
wedge assemblies is time consuming and labour
intensive, particularly as each bucket will have a
number of teeth and an equal number of adaptors, each

attached by respective spool and wedge assemblies.

Patent Application No. PCT/AU94/00035 describes a
spool and wedge assembly in which a pair of spools
are forced apart by a pair of wedges which are drawn
together by a bolt. While that disclosure is 1n some
respects an improvement over the prior art, there 1is
much scope for improvement. For example, the
arrangement is relatively complicated, still requires
regular monitoring and adjustment and, in practice,
may need to be cut out for removal.

.
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The present invention aims to provide alternative

spool and wedge assemblies.

In a first form, the invention provides a spool and
wedge assembly for attaching a replaceable implement
to the nose of an earthworking bucket, the spool and
wedge assembly including:

at least one spool having a first surface,

at least one wedge having a second surface, the

first and second surfaces co-operating to form a ramp
arrangement which causes lateral expansion of the
spool and wedge assembly upon relative axial movement
in a first direction in which said surfaces are drawn

towards each other,

bolting means for forcing said relative movement 1in

sald first direction, and

disengagement means adapted to act between said
spool and/or wedge and the bolting means to cause
relative movement of the spool and wedge in a second

direction opposite the first direction.

Preferably, the disengagement means engages with the
spool or wedge and, desirably, includes screw means
bearing against the bolting means to force relative
movement of the spool or wedge and the bolting means.

In a further form, the invention provides a spool and
wedge assembly for attaching a replaceable implement
to the nose of an earthworking bucket, the spool and

wedge assembly including:

at least one spool having a first surface,

P P VOV L FCSPP TR P [T Ve Jv Juusr 307 PO PP LRI ppPY /1 | PSP P U R T P PP PR PP PP PO PRI FETT RSP T PN YT e T eprepsry vap ey popvperpeeapmprpppr st D resw v 1 VP e T e LR T TR L L b




10

15

20

25

30

35

CA 02185413 1996-10-18

2185413

-4 -

at least one wedge having a second surface, the first
and second surfaces co-operating to form a ramp
arrangement which causes lateral expansion of the
spool and wedge assembly upon relative axial movement

in a first direction in which said surfaces are drawn
towards each other,

bolting means for causing said relative movement in
sald first direction, and

resilient means which deforms under load from said
bolting means, so that when the bolting means 1is
actuated to cause said lateral expansion the resilient
means applies a resilient force urging the relative

movement of the spool and wedge in said first
direction.

Preferably, the resilient means comprises a resilient
washer means, such as a spring washer arrangement

or similar device, acting between the bolting means
and the wedge.

As used herein, the expression "nose of an
earthworking bucket" is to be understood as also
including any intermediate adaptor fitted on the nose.

In a further form, the assembly is adapted to be
inserted within aligned apertures in the replaceable
implement and the bucket nose and contains a spool and
a wedge with co-~operating ramp surfaces as
hereinbefore described, the bolting means forcing said
relative movement such that the lateral expansion
causes the wedge to push forwardly against the nose
and spool to push rearwardly against the implement.

Preferably, the bolting means includes a bolt with
its bolt head captured by a slot in the spool, the
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bolt extending generally axially to enter an axial
passage through the wedge.

Further preferred embodiments of the invention will

now be described with reference to the accompanying
drawings, in which:

Fig. 1 is a perspective view of a preferred spool and
wedge assembly;

Fig. 2 is an exploded side elevation of the spool and
wedge assembly of Fig. 1;

Fig. 3 is the same view as Fig. 2, after the wedge has
been connected to the spool;

Fig. 4A is a cross-sectional elevation of an

intermediate adaptor positioned on a bucket nose;

Fig. 4B shows the arrangement of Fig. 4A, with the
spool and wedge inserted and tightened;

Fig. 5 is a side elevation of the spool and wedge
assembly, in which the nut and washer are removed and

replaced by a disengagement device;
Fig. 6 is an exploded perspective view of Fig. 5;

Fig. 7 is a side elevation showing a modified

disengagement device; and

Fig. 8 is an exploded view of the arrangement of
Fig. 7, showing also the modified nut for use with
that embodiment.

With reference to Figs. 1-3, the spool and wedge
assembly consists generally of a spool 10, a wedge 12,
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and a bolt 14 and nut 16 arrangement.

The spool 10 is elongated in the axial direction and
is shaped to allow insertion in aligned apertures 1n
the intermediate adaptor and the nose of a ground
engaging implement, so as to engage with the back
portion of the intermediate adaptor without engaging
the back of the nose aperture. The illustrated spool
has on one side thereof a pair of projections 1l8a, 18b
separated by a recessed portion 20, so that that side
of the spool 10 is approximately C-shaped.

The other side of the spool has ramp surfaces 22a, 22b
and a block 24 for retaining the head of the bolt 14.
The block 24 has an open slot 26 shaped to receive the
head 28 of the bolt 14 which connects the wedge 12 to
the spool 10.

The slot opens to the side of the spool opposite the
projection l8a. The slot has a broader portion 32 for
receiving the bolt head and preventing its rotation,
and a more narrow portion between shoulders 36 of the
block to receive the part of the bolt shaft 38
adjacent the head. As can be seen from Figs. 2 and 3,
the bolt head is inserted into the slot so that the
head is captured behind the shoulders 36. There 1is
sufficient clearance behind the bolt head to allow the
angular or lateral movement of the bolt to accommodate

lateral expansion of the assembly as it is tightened.

The wedge 12 has ramp surfaces 40a, 40b complementary
to the ramp surfaces 22a and 22b of the spool. The
wedge also has an axial through-hole 42 through which
the shaft of the bolt passes. The distal end of the
bolt shaft has a threaded portion for attachment of
the nut 16. A belleville spring washer 46 separates
the nut 16 and the end of the wedge.
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As the nut 16 is threaded onto the bolt shaft, the
wedge is moved axially relative to the spool and the
ramp surfaces 40a, 40b of the wedge slide along those
of the spool. This causes the spool and wedge
assembly to expand laterally until it tightens against
the inner walls of the apertures in which it has been
inserted. Further tightening of the nut causes

resilient compression of the spring washer 46.

By undergoing resilient compression, the spring washer
provides self tightening of the spool and wedge
assembly. If, in use, the nose to intermediate
adaptor assembly works slightly loose, the spring
washer will decompress, forcing the wedge further
towards the bolt head and therefore causing further
lateral expansion of the assembly until the spool and
wedge is again tight against the inner walls of the
aligned apertures.

Fig. 4A illustrates the positioning of an excavator

intermediate adaptor 48 on the nose 50.

The bucket nose has a tapering front portion 52 which
is received in a corresponding tapered cavity 54 of
the intermediate adaptor. When positioned properly on
the bucket nose, an aperture 56 of the intermediate
adaptor aligns with an aperture 58 of the bucket nose
to allow insertion of the spool and wedge assembly

shown in Figs. 1-3.

Fig. 4B shows the spool and wedge assembly inserted 1in
the aligned apertures. The spool is dimensioned to
pass between the rear 60 and front 62 walls of the
aperture in the bucket nose and then be positioned so
that the projections 18a, 18b, come into contact with
the rear walls 64 of the aperture in the intermediate
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adaptor without contact between the recessed portion
20 and the rear wall 60 of the aperture.

The bolt is connected to the spool before insertion of
the spool in the apertures, by capturing the bolt head
in the block 24 of the spool as described above with
reference to Figs. 1-3. The wedge 12 and resilient
device 46 are slid along the bolt shaft, and the nut
is then threaded on to the bolt shaft to cause lateral
expansion of the spool and wedge so that the wedge '
bears against the front wall 62 of the bucket nose 58
and the spool pushes against the rear walls 64 of the
aperture in the intermediate adaptor 48. This foxces
the intermediate adaptor rearwards relative to the
nose, tightening the engagemeht of the tapered
surfaces 52 and 54 and thereby securing the

intermediate adaptor to the bucket nose.

In a modification to the arrangement shown in Figs.
1-4B, the nut 16 may be elongated and/or capped to
cover the end threads of the bolt shaft. This ensures
that the end threads of the bolt remain clean so that

the nut can be removed.

In further modifications, the nut may be replaced with
a hydraulic nut which is initially threaded onto the
bolt. Final tightening is then effected by pumping
grease or other fluid into the nut to cause it to
expand. Alternatively, the bolt can have a round head
which allows it to rotate in the slot 26 and has a
drive block at its distal end. The wedge is threaded
directly onto the bolt, so that rotation of the bolt
via the drive block will cause tightening and
disengagement of the spool and wedge.

Figs. 5 and 6 illustrate a first arrangement for
disengaging the ramp surfaces of the spool and wedge




CA 02185413 1996-10-18

2185413

-9

so that the assembly can be removed. The hole 42
through the wedge is broadened at its distal end, and
this portion 66 of greater diameter is provided with
an internal thread. There is provided a disengagement

5 device 68 formed generally as a short bolt with a
hollowed-out shaft. The external thread of this
device mates with the internal thread of hole 66 soO
that the device screws into the end of the wedge.

10 The distal end of the bolt shaft 38 is received with
clearance in the axial bore 70 in the shaft until the

end of the bolt contacts the end of the bore.
Screwing the device 68 into the wedge pushes the bolt
backwards until the bolt head 28 contacts the end of
15 slot 26. Further screwing of device 68 then drives
the spool and wedge in opposite directions, so that
the spool and wedge assembly is released from 1its
tight engagement in the aligned apertures of the

adaptor and tooth and can be removed.

20
In the modification shown in Fig. 7 and 8, the bolt
shaft 38 is shortened to end inside the wedge and the
nut 16 (shown in Fig. 8) and the enlarged diameter
portion 42a of the passage 42 through the wedge are
25 lengthened correspondingly.

At the distal end of the wedge, the entrance of the
hole 42 has L-shaped keyways 72 along the inner
surface of the passage to receive lugs 74 on an

30 internally threaded member 76 of a removal device 78
which further comprises a bolt 80. In use, lugs 74 of
the removal device are pushed into keyways 72 and
twisted to form a bayonet connection, and bolt 80 1is
then screwed in to bear against the end of bolt shaft

35 38 within the wedge. Further tightening of bolt 80
drives disengagement of the spool and wedge. The
removal device 78 may include an extra set of lugs
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74a for use 1if set 74 become damaged.

While particular embodiments of this invention have
been described, it will be evident to those skilled in
5 the art that the present invention may be embodied 1in
other specific forms without departing from the
essential characteristics thereof. The present
embodiments and examples are therefore to be
considered in all respects as illustrative and not
10 restrictive, the scope of the invention being
indicated by the appended claims rather than the
foregoing description, and all changes which come
within the meaning and range of equivalency of the
claims are therefore intended to be embraced therein.

15
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The embodiments of the invention in which an exclusive
property of privilege is claimed are defined as follows:

1. A spool and wedge assembly for attaching a replaceable
implement to a nose of an earthworking bucket, the spool
and wedge assembly including:

at least one spool having a first surface,

at least one wedge having a second surface, the first
and second surfaces co-operating to form a ramp arrangement
which causes lateral expansion of the spool and wedge
assembly upon relative axial movement in a first direction
in which said surfaces are drawn towards each other,

bolting means for forcing said relative movement 1in
said first direction, and

disengagement means adapted to act between the bolting
means and at least one of said spool and said wedge to
cause relative movement of the spool and wedge 1n a second

direction opposite the first direction.

2. A spool and wedge assembly according to claim 1

wherein the disengagement means acts between the wedge and

the bolting means.

3. A spool and wedge assembly according to claim 2

wherein the disengagement means applies opposite axial

forces to the wedge and the bolting means respectively.

4 . A spool and wedge assembly according to claim 3
wherein said axial force applied to the bolting means 1is

transferred to the spool by the bolting means.

5. A spool and wedge assembly according to claim 3

wherein the disengagement means has means for connection to
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the wedge and means for applying an axial force to an end

of a bolt of said bolting means.

6. A spool and wedge assembly according to claim 5
wherein the disengagement means 1ncludes a screw member

which bears against the end of the bolt.

7. A spool and wedge assembly according to claim 6

wherein the screw member screws i1nto engagement with the

wedge.

8. A spool and wedge assembly according to claim 6
wherein the disengagement means further i1ncludes a member

with means for engaging the wedge so as to transfer axial

force to the wedge and a screw thread with which the screw

member mates.

9. A spool and wedge assembly according to claim 8
wherein said means for engaging the wedge comprises a

bayonet connection to the wedge.

10. A spool and wedge assembly according to claim 9

wherein said disengagement means comprises a bayonet member

releasably engageable with a keyed recess in the wedge,
said bayonet member having an internal screw thread for
engagement of the screw member such that the screw member

aligns with an axial passage 1n the wedge to contact the

bolt.

11. A spool and wedge assembly according to claim 1
wherein the assembly includes a single spool and a single

wedge connected by said bolting means.
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12. A spool and wedge assembly according to claim 11
wherein the bolting means includes a bolt captured by a
formation on the spool and extends axially to enter an

axial passage through the wedge.

13. A spool and wedge assembly according to claim 12

wherein the formation includes a slot which captures a head

of the bolt.

14. A spool and wedge assembly according to claim 13

wherein the formation presents rotation of the bolt head.

15. A spool and wedge assembly according to claim 13
whereiln the slot allows movement of the bolt as the spool

and wedge assembly 1s laterally expanded.

16. A spool and wedge assembly according to claim 1
comprising:

resilient means which deforms under load from said
bolting means, so what when the bolting means 1s actuated
to cause said lateral expansion the resilient means applies
a resilient force urging the relative movement of the spool

and wedge 1in said first direction.

17. A spool and wedge assembly according to claim 16
wherein the resilient means comprises resilient washer

means associated with the bolting means.

18. A spool and wedge assembly according to claim 17
wherein the resilient washer means acts between the bolting

means and the wedge.
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