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ABSTRACT

An adapter bushing is supported on a furrowing opener of an agricultural
implement. The adapter bushing includes a bushing body received by interference fit
within a transverse opening in a shank body of the furrowing opener. A cooperating
aperture is formed in the bushing body so as to be arranged for alignment with a
corresponding pin receiving aperture of a replacement tip body of the furrowing
opening such that a retainer pin is erranged to be received simultaneously within the

cooperating aperture of the adapter bushing and the pin receiving aperture of the tip

body.
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PIN ADAPTER BUSHING FOR RETAINING A FURROWING TIP ON A
SHANK BODY -

FIELD OF THE INVENTION

The present invention relates to an adapter bushing arranged to be
received within the opening in a ti\p mounting portion of a shank body on an
agricultural implement, and more particularly the present invention relates to an
adapter bushing which receives a retainer pin by interference fit through co-operating
apertures in the adapter bushing and a furrowing tip selecﬁvely retained on the tip

mounting portion of the shank body.

BACKGROUND

In the field of agriculture it is common to provide an implement
arrangement having a frame which carries a plur'ality of furrowing openers thereon,
each comprises of a shank body mounted on the frame and a tip body selectively

supported on the shank body. The tip body defines a point which forms the furrow in
the ground and is arranged to be releasably supported on the shank body for
replacement as the tip becomes worn.

One arrangement of furrowing opener is available by Bourgault Tillage
Tools in which the shank body has a forward projecting tip mounting portion received
in the rear socket of a replaceabie tip body. The tip boay is'secured to the mounting
portion using a bolt and nut combination available under the model number 200-BNC-
3100. In this instance a square nut is received within a mating square opening in the
tip mounting portion of the shank body for alignment with an aperture in the tip body
such that the bolt can be inserted through the aperture in the tip body subsequent to
mounting the tip body over top of the nut and tip mounting portion of the shank body.

A threaded attachment can then be made between the holt and the nut in which the
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bolt extends transversely to the forward working direction to effectively retain the tip
body on the opener body. Due fo the use of the tool in the ground for forming furrows,
the threaded cpnnéction unfortunately can become seized from the exposure to the
elements such that the tip body becomes very difficult to replace. Furthermore, the
square nut must be manufactured with very close tolerances relative to the
corresponding square opening in the tip mounting portion of the shank body which
receives the nut therein to securely posi-tioln the nut, otherWise the nut is undesireably
loosely received. within the corresponding opening. Manufacturing with such close

tolerances can be difficult and costly.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided an
adapter bushing for use with a furrowing opener on an agricultural implement to form

a furrow in a forward working direction of the implement in which the furrowing opener'
includes i) a shank body including a main portion supported on the agricuitural
implement and a tip mounting portion protruding forwardly from the main portion
which locates a transverse opening extending laterally therethrough transversely to

the forward working direction, ii) a tip body including a socket formed in a rear side

thereof which receives the tip mounting portion of the shank body therein in which the
tip body includes é transverse aperture extending laterally therethrough transversely
to the forward working direction in alignment with the socket, and iii) a retainer pin
extending through the transverse aperture of the tip body so as to selectively retain
the tip body on the shank body, the adapter bushing comprising:

a bushing'body received within the transverse opening of the shank
body; and

a cooperating aperture formed in the bushing body in alignment with the
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transverse aperture of the tip body such that the retainer pin is arranged to be

‘received within the cooperating aperture of the adapter bushing together with the

transverse aperture of the tip body.
According to a second aspect of the invention there is provided a

furrowing opener for use on an agricultural implement to form a furrow in a forward

~ working direction of the implement, the furrowing opener comprising: '

a shank body including a main portion arranged to be supported on the
agricultural implement and a tip mounting portion protruding forwardly from the main
portion which locates a transverse opening extending laterally therethrough
transversely to the forward working direction; ‘

a tip body including a socket formed in a rear side thereof which
receives the tip mounting portion of the shénk body therein, the tip body including a
transverse aperture extending laterally therethrough tranéversely to the forwara
working direction in alignment with the socket;

an adapter bushing received within the transverse opening of the shank
body and including a cooperating aperture therein in alignment with the ’cransvérse
aperture of the tip body; and

a retainer pin extending through the transverse aperture of the tip body

~-and the codperating aperture of the adapter bushing so as to selectively retain the tip

body on the shank body.
According to a third aspect of the present invention there is provided a |

method of supporting a furrowing opener on an agricultural implement to form a

furrow in a forward working direction of the implement, the method comprising:

' providing a shank body having a main port.ion supported on the

agricultural implement and a tip mounting portion protruding forwardly from the main



S

10

15

20

29

CA 02862994 2014-09-09

4
portion which locates a transverse opehing extending laterally therethrough

transversely to the forward working direction;

providing a tip body having a socket formed in a rear side thereof which
receives the tip mounting portion of the shank body therein, the tip body including a
transverse aperture extending Iatérally therethrough transversely to the forward
working direction in alignment with the socket;

providing én adapter bushing including a cooperating aperture theréin

inserting the adapter bushing into the transx}erse opening of the shank
body;

Inserting the tip mounting portion of the shank body into the socket in

the tip body such that the transverse aperture of the tip body is in alignment with the

‘cooperating aperture in the adapter bushing; and

inserting a retainer pin through the transverse aperture of the ti'p body
and the cooperating aperture of the adapter bushing so as to selectively retain the tip

body on the shank body.

Preterably the adapter bushing is received within the transverse opening

In the shank body by interference fit.

The adapter bushing may further include a radial slot extending from an
inner surface defining the auxiliary aperture to an outer surface along a full length of
the bushing in an axial direction of the auxiliary aperture. In this instance, the radial
slot is preferably compressed in size in a circumferential direction about the auxiliary
aperture in a mounted position within the transverse opening relative to a relaxed

state of the adapter bushing separated from the shank body.

The retainer pin may be received by interference fit within the auxiliary

aperture of the adapter bushing, by interference fit within the transverse aperture of
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the tip body, or by interference fit within both.

By providing an adapter bushing which is suited for interference fit within
the opening of a tip mounting portion of a shank body together with a cooperating
aperture 'ther'ein whiCh receives é retainer pin by interference fit therein, the tip body
can be securely attached relative to the tip mounting portion of the shank body in an
effective manner which remains readily replaceable and is not subject to seizing like
the threads of the prior art. Furthermore, by providing a slotted bushing arranged fbr
interferénce fit, a greater range of rhanufacturing tolerances are permitted to simplify
and reduce cost in the manufacturing process.

One embodiment of the invention will now be described in conjunction
with the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a tip body separated from a shank
body together with the adapter bushing of the present invention which receives a
retéiner pin therein; '

Figure 2 is a perspective view of the adapter bushing:

Figure 3 1S an end elevational view of the adapter bushing; and

Figure 4 is a side elevationai view of the adapter bushing according to
Figure 3'.

In the drawings like characters of reference indicate corresponding parts

in the different figures.

DETAILED DESCRIPTION

Referring to the accompanying figures, there is illustrated an adapter
bushing generally indicated by reference numeral 10. The bushing 10 is particulariy

suited for use with a furrowing opener 12 of the type. used on an agricultural
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Implement such as a cultivator or seeder.

Typically, the implement mounts a plurality of the openers 12 thereon for
forming respective furrows in the ground which extend in the forward working direction
as the implement is displaced forwardly across the ground. Each furrowing opener 12
generally includes a main portion 14 which is selectively supported on the frame of
the implement and a tip mounting portion 16 which protrudes forwardly from the main
portion. |n the illustrated embodiments, the tip mounting portion is generally triangular
so as to define two opposing flat sides 18 which are vertical and laterally opposed
from one another so as to be parallel and oriented in the forward working direction.
The two triangular shaped flat sides 18 are oriented such that a single apex of the tip
mounting portion defines the forwardmost portion of the tip mounting portion 16 which
protrudes generally downwardly and forwardly into the working direction.

A trahsverse opening 20 is formed in the tip mounting portion to extend

laterally fully through the tip mounting portion between the two opposing fiat sides 183

perpendicularly to the forward working direction. The opening is generally square in

cross-section.

A tip body 22 is arranged to be mounted on the tip mounting portion 16
of the shank body. The tip body includes a socket 24 formed in the rear side thereof
which is arranged to matingly receive the tip mounting portion 16 of the shank bbdy
therein. The socket accordingly comprises two laterally opposed flat sides for
spanning respective opposing sides 18 of the tip mounting portion. A forward portion
of the tip body 22 extends downWardly and forwardly to define a knife point 26
supporting a carbide tip thereon which forms the leading edge of a furrow formed in
the ground as the tip is advanced in the forward working direction.

The tip body 22 further includes a transverse aperture 28 which extends
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in the lateral direction perpendicularly to the forward working direction fully through
the tip body between the two laterally opposing sides thereof. The transverse apeﬁure
28 is aligned with the socket to extend through both of the two opposing sides of the
socket. The transverse aperture 28 is arranged to be aligned with the transverse
opening 20 when the tip body is mounted on the tip'.mounting portion of the shank
body. |

The adapter bushing 10 comprises a unitary body which fits within the

transverse opening 20 in the tip mounting portion of the shank body by interference fit

~ at the outer surface 30 thereof. The outer surface 30 is generally square in cross

section so as to mate with the square cross section of the transverse opening within

which it is received. The overall length of the bushing in the lateral direction, '
perpendicular to the forward working direction of the implement corresponds
approximately to the lateral thickness of the tip mounting portion between the two
opposing flat sides 1l8 thereof. Accordingly, the bushing can be fully"received within
the transverse opening 20 in the tip mounting portion prior to insertion of the tip

mounting portion into the socket of the tip body as the tip body is mounted on the

shank body.

The adapter bushing 10 includes a cooperating aperture 32 extending in
a lateral direction through the bushing. The cooperating aperture has an interior
diameter which is approximately equal to the transverse aperture 28 of the tip body
and is positioned within the body of the bushing for alignment with the transverse
aperture when the tip body is mounted on the shank body.

The adapter bushing further includes a radial slot 34 formed therein
which extends radially from an inner surface 36 defining the cooperating aperture 32

to the outer surface 30. The slot 34 also exténds the full length in the axial direction of
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the éperture 32 between laterally opposed ends of the bushing so as tb define a
generally C-shaped cross section of the bushing along the full length thereof. The slot
defines a gap in the circumferential direction of the adapter bushing in a relaxed state
of the bushing when separated from the shank body.

The cross sectional dimension at the outer surface of the adapter
bushing is arranged to be slightly oversized relative to the interior cross sectional
dimension of the transverse opening 20 so as to result in an interference fit. By
pressing the bushing into the transverse opening in the shank body, the bushing is
arranged to be circumferentially compressed such that the thickness of the gap .in the
circumferential direction is reduced relative to the relaxed state of the bushing upon
mounting of the bushing within the transverse opening within the shank body.

Once the bushing has been inserted into the transverse opening and the
tip body is mounted overtop of the tip mounting portion of the shank body, the tip body -
IS retained relative to the shank body by a retainer pin 40. The retainer pin Is arranged
to be received by interference fit into both the transverse aperture 28 of the tip body
and the cooperating aperture 32 defined within the adapter bushing.

The retainer pin 40 comprises a roll pin having a generally C-shaped
cross section formed of spring steel so as to be elastically compressible in a
circumferential direction. More particularly, the pin is compressed from a relaxed
state to a state of reduced diameter for insertion into the transverse apertures 28 and
cooperating aperture 32 whereby the resilience of the retainer pin provides sufficient
outward pressure into the surrounding aperture to frictionally retain the retainer pin
within the apertures and thereby selectively retain the tip body on the shank body.

The adapter bushing 10 is specifically sized for being interchanged with

conventional square nuts mounted in the square transverse openings of prior art
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shank bodies to permit mounting of new tip bodies with transverse apertures 28
formed therein which receive the retainer pin 40 there’through in cooperation with the
cooperating aperture 32 of the bushing.

In further embodiments, the adapter bushing and the transverse opening
In the shank body may non-circular cross-sections which are different from one
another, but which are arranged to mate non-rotatably relative o one another. For
example the bushing may have a hexagonal cross-section which is non-rotatably
mated by interference fit within a square transverse opening in the shank body.

Furthermore, the adapter bushing may be formed of various materials
including steel, aluminum, or plastic.

Since various modifications can be made in my invention as herein
above described, and many apparently widely different embodiments of same made
within thé spirit and scope of the claims without department from such spirit and
scope, it is intended that all matter contained in the accompanying spéciﬁcation shall

be interpreted as illustrative only and not in a limiting sense.
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CLAIMS:

1. Afurrowing opener for use on an agricultural implement to form a
furrow in a forward working direction of the implement, the furrowing opener
comprising:

a shank body including a main portion arranged to be supported on the
agricultural implement .and a tip mou'nting portion protruding forwardly from the main
portion which locates a transverse opening extending Ilaterally therethrough

transversely to the forward working direction;

a tip body including a socket formed in a rear side thereof which

receives the tip mounting portion of the shank body therein, the tip body including a

transverse aperture extending laterally therethrough transversely to the forward

working direction in alignment with the socket;

an adapter bushing received within the transverse opening of the shank
body and including a cooperating aperture th'erein. in alignment with the transverse
aperture of thé tip body; and

a retainer pin extending through the transverse aperture of the tip body
and the cooperating aperture of the adapter bushing so as to select'ively'retain the tip

body on the shank body.

2. The furrowing opener according to Claim 1 wherein the adapter
bushing is received within the transverse opening in the shank body by interference
fit.

3. The furrowing opener according to either one of Claims 1 or 2
wherein the adapter bushing and the transverse openi'ng in the shank body have

respective non-circular cross-sections which are arranged to mate non-rotatably
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relative to one another.
4. The furrowing opener according to any one of Claims 1 throﬁgh 3
wherein the adapter bushing includes a radial slot extending from an inner surface
defining the auxiliary aperturé to an outer surface along a full length of the bushing in

an axial direction of the auxiliary aperture.

5. The furrowing opener according to Claim 4 wherein the radial slot

iIs compressed in size in a circumferential direction about the auxiliary aperture in a

mounted position within the transverse opening relative to a relaxed state of the

adapter bushing separated from the shank body.

0. The furrowing opener according to any one of Ciaims' 1 through 5
wherein the retainer pin is received within the auxiliary aperture of the adapter
bushing by interference fit

7. The furrowing opener according to any one of Claims 1 throUgh 0
wherein the retainer pin is received within the transverse aperture of the tip body by
interference fit.

8. The furrowing opener according to any one of Claims 1 through 7
wherein the retainer pin comprises an elastically compressible roli pin.

9. An adapter bushing for use with a furrowing opener on an
agricultural implement to form a furrow in a forward working direction of the implement
in which the furrowing. opener includes i) a shank body including a main portion
supported on the agricultural implement and a tip mounting portion protruding
forwardly from the main portion which locates a transverse opening extending laterally
therethrough transversely to the forward working direction, ii) a tip body including a
socket formed in a rear side thereof which receives the tip mounting portion of the

shank b.ody therein in which the tip body includes a fransverse aperture extending
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laterally therethrough transversely to the forward working direction in alignment with
the socket, .ah.d iii) a retainer pin extending through the transverse aperture of the tip
body so as to selectively retain the tip body on the shank body, the adapter bushing
comprising:

a bushing body received within the transverse opening of the shank
body; and

a cooperati'ng aperture formed in the bushin'g body in alignment with the
transverse aperture of the tip body such that the retainer pin is arranged to be

received within the cooperating aperture of the adapter bushing together with the

transverse aperture of the tip body.

10. The adapter bushing according to Claim 9 wherein the bushing

body is arranged to be received within the transverse opening in the shank bodyby.
interference fit. '

11.  The adapter bushing according to either one of Claims 9 or 10
further comprising a radial slot extending from an inner surface of the bushing body
defining the auxiliary aperture to an outer surface of the bushing body along a full
length of the bushing body in an axial direction of the auxiliary aperture.

12. The adapter bushing according to Claim 11 wherein the radial
slot is arranged to be compressed in size in a circumferential direction about the
auxiliary aperture in a mounted position within the transverse opening relative {o a
relaxed state of the adapter bushing separated from the shank body. l

13. The adapter body according to any one of Claims 9 through 12
wherein the auxiliary aperture of the adapter bushing is arranged to receive the
retainer pin therein by interference fit. '

14. A method of supporting a furrowing opener on an agricultural
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implément to form a furrow in a forward working direction of the implement, the
method comprising:

providing a shank body having a main portion supported on the
agricultural implement and a tip mounting portion protruding forwardly from the main
portion which locates a trénsverse opening extending laterally therethrough
transversely to the forward working direction;

providing a tip body having a socket formed in a rear side thereof which
receives the tip mounting portion of the shank body therein, the tip body including a
transverse aperture extending laterally therethrough transversely to the forward
working direction in alignment with the Socket;

providing an adapter bushing including a cooperating aperture therein

inserting the adapter bushing into the transverse opening of the shank
body: ‘ -

inserting the tip mounting portion .of the shank body into the socket in

the tip body such that the transverse aperture of the tip body is in alignment with the

cooperating aperture in the adapter bushing; and
inserting a retainer pin through the transverse aperture of the tip body

and the cooperating aperture of the adapter bushing so as to selectively retain the tip

body on the shank body.
15. The method according to Claim 14 including inserting the adapter

bushing within the transverse opening In the shank body by interference fit.

16. The method according to either one of Claims 14 or 15 including

providing the adapter bushing with a radial slot extending from an inner surface
defining the auxiliary aperture to an outer surface along a full length of the bushing In

an axial direction of the auxiliary apertu're, and compressing the radial slot in size in a
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circumferential direction about the auxiliary aperture as the adapter bushing is
inserted into the transverse opening of the shank body.

17. The method according to any one of Claims 14 through 16
including inserting the retainer pin within the auxiliary aperture of the adapter bushing
by interference fit.

18. The method according to any one of Claims 14 through 17
including inserting the retainer pin within the transverse aperture of the tip body by

“Interference fit.
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