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(54) Tine shoe securing arrangement

(57) A tine assembly 10 comprises a tine 12 and a
tine shoe 14 for mounting to the tine 12. The tine shoe
14 has a hollow body 28 defining an aperture 36 for re-
ceiving a foot 26 of the tine 12. A shoulder 46 retains
the heel 62 of the tine foot 26 and a tine shoe securing
insert 16 can be received in a recess 48 so as to secure
the shoe 14 on the tine 12.
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Description

[0001] The present invention relates to a tine shoe for
use on a tine of an agricultural cultivator, a tine assembly
and a method of securing a tine shoe to a tine.
[0002] Tines for use on agricultural cultivators gener-
ally comprise means for mounting to a chassis of a cul-
tivator, a downwardly depending leg part which curves
into a pointed foot part. A tine is intended to provide
deep, aggressive cultivation of soil and can be com-
bined with other cultivating equipment on a cultivator.
Because of the aggressive nature of the use of the tine,
the tine surfaces are subjected to substantial wear. As
a result, it is customary to fit a removable shroud or shoe
over the foot part of the tine which is subject to the most
aggressive wear. Consequently, the tine shoe is subject-
ed to the wear and when the tine shoe has worn beyond
the point where it is effective it can be removed and re-
placed with a new shoe obviating the need to replace
the entire tine. Currently, tine shoe removal requires a
special tool to be fitted to the tine which is then struck
with a substantial, long-handled hammer with a mild
steel head. Removal of the tine shoe, which itself is
made from a substantial piece of steel, presents possi-
ble risk of injury to the user. Firstly the user has to strike
the shoe removal tool with a heavy hammer which itself
can lead to the risk of injury. Secondly, eye protection
must be worn to prevent eye injury due, for example, to
chips flying off the tine shoe or hammer or the shoe re-
moval tool. Thirdly, there is the risk that the shoe will
strike either the user or a bystander upon removal.
[0003] Accordingly, it is an object of the invention to
provide an improved tine shoe, a tine assembly and
method for securing a tine shoe to a tine with improved
removal characteristics.
[0004] According to a first aspect of the invention
there is provided a tine shoe for use on a tine of an ag-
ricultural cultivator, the shoe having mounting means to
enable it to be removably mounted on the tine, the
mounting means comprising an aperture arranged to re-
ceive a tine foot, a formation against which a part of the
tine foot can abut and a recess arranged to receive a
tine foot securing insert whereby, when a tine foot is re-
ceived in the aperture and a tine foot securing insert is
received in the recess, the tine shoe is prevented from
being removed from a tine foot by the tine foot securing
insert due to the abutment between a part of a tine foot
and the formation and when no tine foot securing insert
is received in the recess, the tine shoe can be removed
from a tine foot.
[0005] According to a second aspect of the invention
there is provided a tine shoe for use on a tine of an ag-
ricultural cultivator and a tine shoe securing insert, a
shoe having mounting means to enable it to be remov-
ably mounted on a tine, the mounting means comprising
an aperture arranged to receive a tine foot, a formation
against which a part of the tine foot can abut and a re-
cess arranged to receive the tine foot securing insert

whereby, when a tine foot is received in the aperture and
the tine foot securing insert is received in the recess the
tine shoe is prevented from being removed from a tine
foot by the tine foot securing insert due to the abutment
between a part of the foot and the formation and when
the tine foot securing insert is not received in the recess,
the tine shoe can be removed from a tine foot.
[0006] According to a third aspect of the invention
there is provided a tine assembly for use on an agricul-
tural cultivator, the tine assembly comprising a tine, a
tine shoe and a tine shoe securing insert, the tine com-
prising a tine foot, the tine shoe defining an aperture for
receiving the foot, a formation against which a part of
the tine foot can abut and a recess arranged to receive
the tine foot securing inserts whereby, when the tine foot
is received in the aperture and the tine foot securing in-
sert is received in the recess, the tine shoe tine shoe is
prevented from being removed from the tine foot by the
tine foot securing insert due to the abutment of the part
of the tine foot with the formation and when the tine foot
securing insert is not received in the recess, the tine
shoe can be removed from the tine foot by moving the
tine shoe relative to the tine foot so that the part of the
tine foot clears the formation.
[0007] The aperture arranged to receive the tine foot
preferably tapers inwardly from the rear of the tine shoe
towards the front. The inner most part of the aperture
preferably receives the tine foot with a small clearance
fit. In that way a certain amount of "play" is provided as
the tine foot is inserted into the tine shoe but when fully
inserted there is less clearance to prevent the shoe from
wobbling on the foot. The aperture may be defined at
least in part by an upper substantially flat surface and a
lower substantially flat surface with an angle A therebe-
tween. The angle A is greater than the angle B defined
between the upper and lower surfaces of the tine foot.
The angle A is preferably 1° to 5° degrees greater than
angle B, most preferably approximately 3° degrees
greater. In that way, some "vertical" play is provided.
[0008] The formation against which a rear part of the
tine foot abuts, is preferably formed on the lower part of
the inner surface of the tine shoe which defines the ap-
erture. In such a case, the recess is preferably defined
in an upper part of the surface which defines the aper-
ture in the tine shoe. The formation is preferably provid-
ed inbound of the tine shoe relative to the recess. The
part of the tine foot preferably includes a projection
which is arranged to co-operate with the formation on
the tine shoe.
[0009] The tine foot securing insert is preferably di-
mensioned so that, when the tine foot is received in the
tine shoe and the insert is received in the recess, the
insert effects an interference fit between the wall of the
recess, the insert, the tine foot and the opposite inner
surface of the tine shoe. The insert may be received sim-
ply by virtue of the interference fit. Preferably, however
the insert is secured to the tine by further securing
means. The further securing means preferably compris-
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es a clamp for clamping the insert to the tine. The clamp
is preferably spaced away from the tine foot and in such
a case the insert extends from the tine foot to the loca-
tion of the clamp. The clamp is preferably located on the
tine at a position which would not normally encounter
the soil, in use.
[0010] According to a fourth aspect of the invention
there is provided a method for securing a tine shoe to a
tine, comprising the steps of providing a tine having a
tine foot, providing a tine shoe having an aperture ar-
ranged to receive the tine foot, a formation against which
a rear part of the tine foot can abut and a recess ar-
ranged to receive a tine foot securing insert, providing
a tine foot securing insert, arranging the shoe on the foot
so that the foot extends into the aperture arranged to
receive the foot and a rear part of the foot abuts the for-
mation and inserting the tine foot securing inserting into
the recess with an interference fit so that the abutment
of the formation with the rear part of the foot prevents
the shoe from being removed from the foot.
[0011] The method preferably further includes the
step of securing the insert to the tine and most preferably
includes the step of securing the insert to the tine by
means of a clamp.
[0012] The invention also includes the method of re-
moval of the tine shoe which comprises the reversal of
the aforementioned steps.
[0013] A tine assembly, a tine shoe and a method of
securing a tine shoe to a tine will now be described in
detail by way of example and with reference to the ac-
companying drawing in which:

Fig.1 is a perspective view of a tine assembly in ac-
cordance with the invention,
Fig.2 is a perspective view of a tine shoe in accord-
ance with the invention,
Fig.3 is a perspective view of a shoe securing insert
for use in the tine assembly of FIG.1,
Fig.4 is a sectional view of the tine shoe, tine foot
and part of the securing insert of the tine assembly
of Fig.1, and
Fig.5 is a plan sectional view of the tine shoe.

[0014] In Fig.1, a tine assembly is generally indicated
at 10. The tine assembly 10 comprises a tine 12, a tine
shoe 14, a tine shoe securing insert 16 and an insert
clamp 18.
[0015] A tine 12 comprises an upper mounting part 20
having apertures 22 to enable the tine to be attached to
an agricultural cultivator frame (not shown). The tine 12
further comprises a leg portion 24 which extends from
the upper mounting portion 20 downwardly and curves
into a foot portion 26 at the lower end thereof. The foot
portion 26 is obscured by the shoe 14 in Fig.1.
[0016] The shoe 14 is better illustrated in Figs.2 and
4. The shoe 14 comprises a main body part 28 which
tapers to a rounded leading edge 30. Wings 32, 34 ex-
tend from opposite sides of the main body 28.

[0017] The main body 28 is hollow and defines an ap-
erture 36 for receiving the foot 26 of the tine 12.
[0018] The aperture 36 is defined by inner side walls
38, 40 (Fig.5) and inner top and bottom walls 42, 44 re-
spectively (Fig.4). The walls 38, 40 taper inwardly to-
wards each other from the rear of the shoe towards the
leading edge thereof so that the width d of the aperture
36 of the innermost point thereof is slightly less than the
width D at the outermost point of the aperture 36. The
width d at the innermost point of the aperture defines a
small clearance, e.g. 0.5 mm with the width of the foot
26. The upper and lower walls 42, 44 which define the
aperture 36 define an angle A, for example of 25° to 30°
degrees therebetween.
[0019] At a point spaced inwardly from the outermost
end of the aperture 36, the lower wall 44 is bent upwardly
and then back towards the horizontal so as to define a
shoulder 46 (Fig.4).
[0020] A recess 48 is defined in the upper wall 42 ex-
tending from the outermost end of the aperture 36 in-
wardly of the shoe 14 for a short distance. The shoulder
46 is defined at a position inbound of the in most extent
of the recess 48.
[0021] Turning to Fig.3, the tine shoe securing insert
16 comprises a generally L-shaped body 50 with a
clamp receiving formation 52 at one end thereof and a
shoe securing peg 54 formed at the other end thereof.
The convex side of the L-shaped body 50 is shaped so
as to conform substantially to the concave side of the
leg portion 24 of the tine 12.
[0022] The tine foot 26 (Fig. 4) comprises a pointed
end part of the tine 12 defined by an upper wall 56 and
a lower wall 58 which define an angle B therebetween
which is 1° to 5° less, preferably 3° approximately less
than A. The walls 56, 58 terminate at their extreme end
in a rounded point 60. The upper wall 56 is substantially
straight and continuous. At a position spaced from the
point 60, the lower wall bends upwardly towards the up-
per wall 56 and then back on itself so as to define a heel-
like formation 62.
[0023] The clamp 18 comprises a metal strap 64 with
a nut and bolt fastener 66 to enable the strap to be fas-
tened in a loop around the tine.
[0024] In order to mount the tine shoe 14 on the tine
foot 26, the tine shoe 14 is pushed onto the tine foot 26
so that the tine foot 26 is received in the aperture 36.
The lower wall 58 of the foot 62 rides along the lower
inner wall 44 and due to the tapering width of the aper-
ture 36 which provides play in a lateral direction and the
relative angles A and B which provides play in the ver-
tical direction, the foot can be inserted inside the aper-
ture in the shoe until the point 60 abuts the end of the
aperture, the end of the aperture provides an interfer-
ence fit in a lateral direction due to the tapering width
and the heel portion 62 of the foot 26 has ridden over
the shoulder 46 formed in the lower wall 44. The dis-
tance between the point 60 and the heel portion 62 is
slightly less than the distance between the innermost
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end of the aperture 36 and the shoulder 46 so as to pro-
vide a slight clearance between the heel 62 of the foot
26 and the shoulder 46 of the shoe 14. Once the foot 26
is fully inserted, there is still a substantial amount of play
in the vertical direction due to the differential between
the angles A and B and the provision of the recess 48.
Consequently, the securing insert 16 is arranged so that
the tine shoe securing peg 54 extends into the aperture
48. The peg 54 is dimensioned so as to take up all of
the remaining play between the upper and lower inner
and lower walls 42, 44 of the aperture 36 and the upper
walls 56, 58 of the foot 26. Accordingly, the tine shoe 14
is retained on the tine foot 26 by a combination of the
abutment between the shoulder 46 and the heel 62 and
the interference fit between the inner wall of the recess
48, the peg 54, the upper surface of the shoe 56, the
lower surface of the shoe 58 and the lower inner wall 44.
[0025] The insert 16 is arranged along the front edge
of the leg portion 44 of the tine 12 so that the convex
portion of the insert conforms to and follows the concave
portion of the leg 24. The upper part of the insert 16 is
secured to the tine by engagement of the clamp 18
around the clamped receiving formation 52 on the insert
and is secured in place by tightening of the fastening
means 66.
[0026] In that way, secure mounting of the tine shoe
14 is provided without the need for the provision of a
specific fitting tool.
[0027] Once the tine shoe has worn beyond its effec-
tive life, the user can replace the shoe readily by un-
screwing the clamp 18 and removing the insert 16 so
that there is sufficient vertical play between the walls 56,
58 of the tine foot and the inner walls 42, 44 of the ap-
erture 36 of the tine shoe to enable the tine shoe to be
manipulated in such a way that the heel 62 of the foot
26 clears the shoulder 46 formed on the lower wall 44
of the tine shoe. Thus a straight forward tine shoe re-
moval method is provided without the need for specific
removal tools and avoiding the need for a tremendous
amount of force to be applied to the shoe in order to
remove it. That, in turn, reduces the risk of accidents
occurring due, for example, to breakage of the shoe or
hammer mentioned above or the possibility that the
shoe will strike a bystander upon removal.
[0028] Although the arrangement described provides
the formation 46 on the lower wall 44 of the aperture 36
and the recess 48 in the upper wall 42, it will be appre-
ciated that what is required is that the foot can be insert-
ed into the shoe readily, absent the securing insert 16
and on insertion of the securing insert 16 into the recess,
the foot cannot be readily removed from the shoe 14.
The arrangement described has a further advantage
that the insert 16 is arranged along the leading edge of
the tine 12 which further protects the tine 12 from wear
at a position where the shoe 14 could not provide that
protection.

Claims

1. A tine shoe for use on a tine of an agricultural cul-
tivator, the shoe having mounting means to enable
it to be removably mounted on the tine, the mount-
ing means comprising an aperture arranged to re-
ceive a tine foot, a formation against which a part
of the tine foot can abut and a recess arranged to
receive a tine foot securing insert whereby, when a
tine foot is received in the aperture and a tine foot
securing insert is received in the recess, the tine
shoe is prevented from being removed from a tine
foot by the tine foot securing insert due to the abut-
ment between a part of a tine foot and the formation
and when no tine foot securing insert is received in
the recess, the tine shoe can be removed from a
tine foot.

2. A tine shoe for use on a tine of an agricultural cul-
tivator and a tine shoe securing insert, a shoe hav-
ing mounting means to enable it to be removably
mounted on a tine, the mounting means comprising
an aperture arranged to receive a tine foot, a for-
mation against which a part of the tine foot can abut
and a recess arranged to receive the tine foot se-
curing insert whereby, when a tine foot is received
in the aperture and the tine foot securing insert is
received in the recess the tine shoe is prevented
from being removed from a tine foot by the tine foot
securing insert due to the abutment between a part
of the foot and the formation and when the tine foot
securing insert is not received in the recess, the tine
shoe can be removed from a tine foot.

3. A tine assembly for use on an agricultural cultivator,
the tine assembly comprising a tine, a tine shoe and
a tine shoe securing insert, the tine comprising a
tine foot, the tine shoe defining an aperture for re-
ceiving the foot, a formation against which a part of
the tine foot can abut and a recess arranged to re-
ceive the tine foot securing inserts whereby, when
the tine foot is received in the aperture and the tine
foot securing insert is received in the recess, the
tine shoe tine shoe is prevented from being re-
moved from the tine foot by the tine foot securing
insert due to the abutment of the part of the tine foot
with the formation and when the tine foot securing
insert is not received in the recess, the tine shoe
can be removed from the tine foot by moving the
tine shoe relative to the tine foot so that the part of
the tine foot clears the formation.

4. A tine shoe or tine assembly according to claim 1,
2 or 3, in which the aperture arranged to receive the
tine foot tapers inwardly from the rear of the tine
shoe towards the front.

5. A tine shoe or tine assembly according to claim 4,
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in which the inner most part of the aperture receives
the tine foot with a small clearance fit.

6. A tine shoe or tine assembly according to claim 4,
or 5 in which the aperture is defined at least in part
by an upper substantially flat surface and a lower
substantially flat surface with an angle A therebe-
tween and the angle A is greater than the angle B
defined between the upper and lower surfaces of
the tine foot.

7. A tine shoe or tine assembly according to claim 6,
in which the angle A is preferably 1° to 5° degrees
greater than the angle B.

8. A tine shoe or tine assembly according to claim 6
or 7, in which the angle A is preferably 3° degrees
greater than angle B.

9. A tine shoe or tine assembly according to any pre-
ceding claim, in which the formation against which
a rear part of the tine foot abuts, is formed on the
lower part of the inner surface of the tine shoe which
defines the aperture.

10. A tine shoe or tine assembly according to claim 9,
in which the recess is defined in an upper part of
the surface which defines the aperture in the tine
shoe.

11. A tine shoe or tine assembly according to any pre-
ceding claim, in which the formation is provided in-
bound of the tine shoe relative to the recess.

12. A tine shoe or tine assembly according to any pre-
ceding claim, in which the rear part of the tine foot
includes a projection which is arranged to co-oper-
ate with the formation on the tine shoe.

13. A tine shoe or tine assembly according to any pre-
ceding claim, in which the tine foot securing insert
is dimensioned so that, when the tine foot is re-
ceived in the tine shoe and the insert is received in
the recess, the insert effects an interference fit be-
tween the wall of the recess, the insert, the tine foot
and the opposite inner surface of the tine shoe.

14. A tine shoe or tine assembly according to any pre-
ceding claim, in which the insert is secured to the
tine by further securing means.

15. A tine shoe or tine assembly according to claim 14,
in which the further securing means comprises a
clamp for clamping the insert to the tine.

16. A tine shoe or tine assembly according to claim 15,
in which the clamp is spaced away from the tine foot
and the insert extends from the tine foot to the lo-

cation of the clamp.

17. A tine shoe or tine assembly according to claim 15
or 16, in which the clamp is located on the tine at a
position which would not normally encounter the
soil, in use.

18. A method for securing a tine shoe to a tine, com-
prising the steps of providing a tine having a tine
foot, providing a tine shoe having an aperture ar-
ranged to receive the tine foot, a formation against
which a rear part of the tine foot can abut and a re-
cess arranged to receive a tine foot securing insert,
providing a tine foot securing insert, arranging the
shoe on the foot so that the foot extends into the
aperture arranged to receive the foot and a rear part
of the foot abuts the formation and inserting the tine
foot securing inserting into the recess with an inter-
ference fit so that the abutment of the formation with
the rear part of the foot prevents the shoe from be-
ing removed from the foot.

19. A method for securing a tine shoe to a tine accord-
ing to claim 18, in which the method further includes
the step of securing the insert to the tine.

20. A method for securing a tine shoe to a tine accord-
ing to claim 19, in which the step of securing the
insert to the tine is effected by means of a clamp.
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