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bers. The wedge screw member has a non-tapered body threadingly engaging the spool member side portion, and a non-threaded, ra -
dially sloped surface area rampingly engaging the sloped shim surface area. Threaded advancement of the wedge screw member rear -
wardly moves the wear member relative to the support member to tighten an operationally-created loosened interfit therebetween.
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SCREW-ADJUSTABLE CONNECTOR APPARATUS
FOR TELESCOPED WEAR AND SUPPORT MEMBERS

>  BACKGROUND OF THE INVENTION

The present invention generally relates to ground-engaging apparatus such as that
used in excavating and mining operations and, in a representatively illustrated embodiment
thereof more particularly provides specially designed connector apparatus for releasably
retaining a ground engaging wear member, such as an adapter, on a support member such

10 an excavating bucket lip.

A ground engaging wear member is typically telescoped rearwardly onto an
associated support member and releasably rctained thereon using a connector structure
extending through aligned connector openings formed through overlapping portions of the
wear and support members. A commonly utilized form of such connector structure

|5 comprises separate wedge and spool members which must be placed in the aligned
connector openings. Two primary disadvantages are commonly associated with many of
these spool and wedge-type connector structures. First, in such wedge and spool connector
structures, after the spool is inserted into the connector openings the wedge must be
pounded into place to forcibly engage the spool and thereby lock the spool and wedge in

20 place within the connector openings and prevent the wear member from being forwardly
dislodged from the support member. Second, while the initially installed wedge and spool
hold the wear member tightly on the support member, the high operational forces typically
borne by the wear member/support member assembly may undesirably loosen this interfit
with no convenient method of retightening it.

25 As can be seen from the foregoing, a need exists for improved wear
member/support member connector structure which alleviates the above-mentioned
disadvantages presented by conventional wedge and spool structures of the types generally
described above. It is accordingly a primary goal of the present invention to provide such

connector structure.
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SUMMARY OF THE INVENTION

The invention described herein is directed to a connector apparatus or an earth engaging
wear assembly that employs the connector apparatus for securing the wear assembly together. The
connector apparatus may include an adjustable connector that includes a wedge screw member. In

some implementations, the wedge screw member may be threaded.

Some examples of an earth engaging assembly include a support member and a wear
member telescoped with the support member rearwardly along a first axis. The support member
and the wear member may have communicating connector openings generally aligned along a
second axis transverse to the first axis. Thé assembly may further include a connector apparatus
disposed in the connector openings that may releasably retain the wear member on the support
member. The connector apparatus may include a spool member having a central body portion
longitudinally extending parallel to the second axis and having opposite end portions rearwardly
bearing against the wear member. The connector apparatus also may include a shim member
forwardly spaced apart from the spool member and having a central body portion longitudinally
extending parallel to the second axis and forwardly bearing against the support member. The shim
member may include first and second ¢nds with rearwardly facing sloped surfaces thereon. The
connector apparatus may also include a wedge screw member positioned between the spool
member and the shim member and having (1) a threaded, non-tapered body portion longitudinally
extending parallel to the second axis and threadingly engaging a front side portion of the central
body portion of the spool member, (2) a non-threaded head portion with a tapered side surface
rampingly engaging the sloped surface of the first end of the shim member, and (3) a non-threaded
point portion with a tapered side surface rampingly engaging the sloped surface of the second end
of the shim member. The wedge screw member may be threadingly advanceable relative to the
spool member to rearwardly move the spool member relative to the shim member and thereby

rearwardly move the wear member relative to the support member.

According to some examples, an earth engaging assembly includes a support member and
a wear member rearwardly telescoped onto the support member. The support member and the
wear member may have generally aligned connector openings extending therethrough. The earth'
engaging assembly may include a connector apparatus extending through the connector openings
and releasably retaining the wear member on the support member. The connector apparatus may
include a spool member rearwardly bearing against the wear member. The spool member also

may include a forwardly facing side portion. The connector apparatus further may include a shim

la
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member forwardly spaced apart from the spool member and having a rearwardly facing sloped
surface area. The connector apparatus further may include a wedge screw member interposed
between the spool member and the shim member, the wedge screw member having an elongated,
non-tapered body portion threadingly engaging the side portion of the spool member, and a non-
threaded, radially sloped surface area rampingly engaging the rearwardly facing sloped surface
area of the shim member in a manner such that threaded advancement of the wedge screw member

relative to the spool member rearwardly moves the wear member relative to the support member.

According to some examples, a connector apparatus is used to releasably retaining a
ground engaging wear member on a support member onto which the wear member is rearwardly
telescoped. The telescoped wear and support members may have generally aligned connector
openings extending therethrough. The connector apparatus may be insertable into the connector
openings. The connector apparatus may include a spool member positionable to rearwardly bear
agamst the wear member. The connector apparatus further may include a shim member having a
sloping surface area and positionable in a forwardly spaced relationship with the spool member to
forwardly bear against the support member with the sloping surface area facing the spool member.
The connector apparatus may further include a wedge screw member interposable between the
spool and shim members and having an elongated, non-tapered threaded body portion threadingly
engageable with the spool member, and non-threaded, radially sloped surface area rampingly
engageable with the sloping surface area of the shim member in a manner such that threaded
advancement of the wedge screw member relative to the spool member rearwardly moves the wear
member relative to the support member to thereby adjustably tighten the wear member on the

support member.

1b
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 1s a top plan view of a front edge portion of an excavating bucket lip to

which a wear member, representatively an adapter, is removably secured in a telescoping

relationship therewith by specially designed screw-adjustable connector apparatus
embodying principles of the present invention:

FI1G. 2 Is a cross-sectional view through the bucket lip portion taken generally
along line 2-2 of FI1G. I;

FIG. 3 is a perspective view of the connector apparatus removed from the
telescoped wear member and bucket lip; and

FIG. 4 1s an exploded perspective view of the connector apparatus shown in FIG. 3.

DETAILED DESCRIPTION

As tllustrated in the accompanying FIGS. 1-4, this invention provides specially
designed connector apparatus 10 used to releasably hold a wear member 12
(representatively an adapter) on a support structure 14 (representatively an excavating
bucket lip) in a telescoped relationship therewith as depicted in FIGS. ! and 2. Connector
apparatus 10 includes a spool 16, a wedge in the form of a non-tapered screw 18, and a
vertically elongated drive shim member 20.

The installed adapter 12 longitudinally extends along a horizontal axis A, and has
top and bottom legs 22,24 that respectively extend rearwardly along top and bottom sides
of a front edge portion 26 of the bucket lip 14. Legs 22,24 respectively have aligned
connector openings 28,30 which are generally aligned along a vertical axis A, with a
connector opening 32 extending through the front bucket lip edge portion 26. Connector
apparatus 10 is installed in the aligned connector openings 28,30,32 as cross-sectionally
liustrated in FIG. 2 and functions to releasably hold the installed adapter 12 on the bucket

ltp 14 to form the wear member/support member assembly shown in FIGS. | and 2. with

the screw 18 being rotatable, as later described, to rearwardly tighten the adapter 12 on the
lip 14 to compensate for operational wear between these two components.

Screw 18 has a non-tapered, threaded body portion 34, a non-threaded head 36 with
a downwardly and inwardly tapered side surface 38, and a non-threaded point 40 with a
downwardly and inwardly tapered side surface 42. Spool 16 has a vertical body portion 44
with a threaded front side 46 mateable with the threads on the non-tapered screw body
portion 34, and rearwardly extending top and bottom end projections 48 and 50. A locking
projection 52 extends upwardly from the bottom end portion 50. The drive shim member
20 has a vertically elongated body portion 54 with rearwardly and downwardly sloping

drive surfaces 56,58 respectively disposed at its upper ends.
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With the connector apparatus 10 operatively installed (see FIG. 2), the screw 18 is
disposed between the spool 16 and the drive shim member 20, with the screw head tapered
side surface 38 complementarily and slidingly engaging the tapered shim drive surface 56
and the screw point tapered side surface 42 complementarily and slidingly engaging the
sloping tapered shim drive surface 58. The screw body 34 threadingly engages the
threaded front side 46 of the spool 16 (but does not threadingly engage the shim member
20). As best illustrated in FIG. 2, the end projection 52 on the spool 16 is lockingly
received in a corresponding notch 60 in the lower adapter leg 24.

Using a non-circular drive opening 62 in the top surface of the screw head 36
(which is representatively square, but could alternatively be of another non-circular
configuration such as hexagonal), the installed screw 18 may be threadingly advanced
(downwardly) to thereby cause the ramped screw/shim member bearing surface pairs 38,56
and 42,58 to rearwardly drive the spool 16 relative to the shim member 20, thereby
rearwardly drive the adapter 12 relative to the bucket lip 14 and tighten the adapter 12
thereon. The total downward advancement of the screw 18 is limited by a forwardly and
downwardly sloped abutment surface 63 disposed on the front side of the spool 12 adjacent
its top end portion 48 and extending parallel to the tapered side surface 38 of the screw
head 36. As can be seen, surface 63 acts as a downward stop surface for the screw head
36.

With the adapter 12 and front lip edge portion 26 in their FIG. 2 telescoped
orientation, the connector apparatus 10 is installed by first placing the spool 16 and the
drive shim member 20 in their orientations within the adapter and lip openings 28,30 and
32 shown 1n FIG. 2 with the spool locking projection 52 received in the interior bottom leg
notch 60 of the spool, and a bottom surface 64 of the upper end of the drive shim member
20 resting on the top side surface of the lip 14. The screw or wedge 18 is then inserted
between the spool 16 and shim 20 and threadingly advanced downwardly to rearwardly
drive the adapter 12 to the initially tightened position relative to the lip 14 shown in FIG. 2.

At this initial rearward location of the spool 16 its vertical body portion 44 is
located a small distance D forwardly of the rear side of the connector opening 32 (see FIG.
2). When operational wear loosens the forward-to-rear “fit” between the adapter [2 and

the lip 14 the screw 18 may be further tightened to move the adapter 12 further rearwardly

along the lip 14. As can be seen, such rearward tightening may be successively carried out
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until the adapter 12 has been rearwardly moved the distance D at which point the spool
body 44 comes into abutment with the rear side of the connector opening 32.

As can be seen, the representatively illustrated embodiment of the connector
apparatus 10 is of a simple, rugged construction and permits a reliable and tightenable
telescoped connection between the adapter 12 and the bucket lip 14. The connector
apparatus 10 may be sately installed and removed without the need to pound the wedge
portion 18 in or out of the adapter/lip assembly, and no portion of the installed connector
apparatus 10 appreciably projects outwardly of the adapter 12, thereby shielding it from
operational abrasion wear. Further, the screw 18 is easily accessible to permit adapter
positional adjustment when necessary.

While the connector apparatus 10 has illustratively been shown as being used to
releasably connect an adapter to a bucket lip, it will be readily apparent to those of ordinary
skill in the earth engagement art that it could be advantageously utilized to releasably
retain other types of wear members (such as replaceable tooth points) in telescoped
relationships with other types of support structures (such as adapters).

The foregoing detailed description is to be clearly understood as being given by
way of illustration and example only, the spirit and scope of the present invention being

limited solely by the appended claims.
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CLAIMS

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

follows:

1. ‘An earth engaging assembly comprising:
a support member;
a wear member telesc0p.ed with said support member rearwardly along a first axis;
said support member and said wear member having communicating connector openings
generally aligned along a second axis transverse to said first axis; and
connector apparatus disposed in said connector openings and releasably retaining said wear
member on said support member, said connector apparatus comprising:
a spool member having a central body portion longitudinally extending parallel to said
second axis and having opposite end portions rearwardly bearing against said wear member,

a shim member forwardly spaced apart from said spool member and having a central
body portion longitudinally extending parallel to said second axis and forwardly bearing against said
support member, and first and second ends with rearwardly facing sloped surfaces thereon, and

a wedge screw member positioned between said spool member and said shim member
and having (1) a threaded, non-tapered body portion longitudinally extending parallel to said second axis
and threadingly engaging a front side portion of said central body portion of said spool fnember, (2)a
non-threaded head portion with a tapered side surface rampihgly engaging said sloped surface of said first
end of said shim member, and (3) a non-threaded point portion with a tapered side surface rampingly

engaging said sloped surface of said second end of said shim member,

said wedge screw member being threadingly advanceable relative to said spool
member to rearwardly move said spool member relative to said shim member and thereby rearwardly

move said wear member relative to said support member.

2. The earth engaging assembly of Claim 1 wherein:

said wear member 1s outwardly telescoped onto said support member.



CA 286788b 2017-05-04

3. The earth engaging assembly of Claim 2 wherein:

said connector apparatus is essentially entirely recessed within outer surfaces of the wear
member.,

4, The earth engaging assembly of Claim 1 wherein:

said wear member is an adapter, and

said support member is a bucket lip.

J. The earth engaging assembly of Claim 1 wherein:
said opposite end portions of said central body portion of said spool member are transverse to

said central body portion of said spool member and project rearwardly therefrom.

6. The earth engaging assembly of Claim 5 wherein;
said wear member has an interior notch, and

one of said opposite end portions of said central body portion of said spool member has a locking

projection received in said interior notch.

7. The earth engaging assembly of Claim 1 wherein:
said spool member has a forwardly facing sloped surface defining a stop surface complementarily
engageable by said tapcred side surface of said non-threaded head portion of said wedge screw member in

a manner precluding further axial advancement of said wedge screw member relative to said spool

member.

8. An earth engaging assembly comprising:
a support member;
a wear member rearwardly telescoped onto said support member,
said support mer'nber and said wear member having generally aligned connector openings
extending therethrough; and
connector apparatus extending through said connector openings and releasably retaining said

wear member on satd support member, said connector apparatus comprising:
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a spool member rearwardly bearing against said wear member, and a forwardly facing
side portion,

a shim member forwardly spaced apart from said spool member and having a rearwardly
facing sloped surface area; and

a wedge screw member interposed between said spool member and said shim member,
said wedge screw member having an elongated, non-tapered body portion threadingly engaging said side
portion of said spool member, and a non-threaded, radially sloped surface area rampingly engaging said
rearwardly facing sloped surface area of said shim member in a manner such that threaded advancement

of said wedge screw member relative to said spool member rearwardly moves said wear member relative

to said support member.

9. The earth engaging assembly of Claim 8 wherein:

said connector apparatus is essentially entirely recessed within outer surfaces of the wear

member.

10. The earth engaging assembly of Claim 8 wherein:

said wear member is an adapter, and

said support member is a bucket lip.

11. The earth engaging assembly of Claim 8 wherein:

said spool member has rearwardly projecting opposite end portions bearing against said wear

member.

12. The earth engaging assembly of Claim 11 wherein:
said wear member has an interior notch, and

one of said opposite end portions of said spool member has a locking projection received in said

interior notch.

13. The earth engaging assembly of Claim 8 wherein:

said wedge screw member has a radially enlarged head portion, and
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said spool member has a stop surface engageable by said head portion in a manner precluding

further axial advancement of said wedge screw relative to said spool member.

14. The earth engaging assembly of Claim 8 wherein:

said wedge screw member has non-threaded head and point portions having side surface areas

defining said radially sloped surface area of said wedge screw member.

15. A connector apparatus for releasably retaining a ground engaging wear member on a
support member onto which the wear member is rearwardly telescoped, the telescoped wear and support
members having generally aligned connector openings extending therethrough, connector apparatus being
tnsertable into the connector openings and comprising:

a spool member positionable to rearwardly bear against the wear member;

a shim member having a sloping surface area and positionable in a forwardly spaced relationship
with said spool member to forwardly bear against the support member with said sloping surface area
facing said spool member and

a wedge screw member interposable between said spool and shim members and having an
clongated, non-tapered threaded. body portion threadingly engageable with said spool member, and a non-
threaded, radially sloped surface area rampingly engageable with said sloping surface area of said shim
member in a manner such that threaded advancement of said wedge screw member relative to said spool
member rearwardly moves the wear member relative to the support member to thereby adjustably tighten

the wear member on the support member.

16. The connector apparatus of Claim 15 wherein:

said connector apparatus 1s sized and configured so as to be essentially entirely recessable within

the telescoped wear and support members.

17. The connector apparatus of Claim 15 wherein:

said spool member has an elongated central body portion from which transverse opposite end

portions rearwardly project.
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18. The connector apparatus of Claim 17 wherein:

one of said opposite end portions of said spool member has a locking projection thereon.

19. The connector apparatus of Claim 15 wherein:
said wedge screw member has a radially enlarged head portion, and

said spool member has a stop member positioned and configured to be contacted by said head

portion in a manner precluding further axial advancement of said wedge screw member relative to said

spool member.

20. The connector apparatus of Claim 15 wherein:

said wedge screw member has non-threaded head and point portions having side surface areas

defining said radially sloped surface area of said wedge screw member.
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