wo 2011/027197 A1 | 0N 00000 O O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /g5 1IN VAN VA 00 VK000 O 01
International Bureau S,/ )
20 . s
. L. _ (10) International Publication Number
(43) International Publication Date \'{:/_?___/
10 March 2011 (10.03.2011) PCT WO 2011/027197 Al
(51) International Patent Classification: (72) Inventor; and

B60D 1/02 (2006.01) (75) Inventor/Applicant (for US only): SHAW, Matthew

(21) International Application Number: [US/US]; 208 Westridge Drive, Jackson, Minnesot (US).
PCT/IB2010/002053 (81) Designated States (unless otherwise indicated, for every
(22) International Filing Date: ]Znotf OAfT’faZIOJ’faliZﬁoéf,n%%?\]};(Z}l?glgj QI]{E: g\%’ ABI;{’,%I\%
20 August 2010 (20.08.2010) CA., CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(25) Filing Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(26) Publication Language: Enghsh KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(30) Priority Data: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
12/552,751 2 September 2009 (02.09.2009) US g}é)’gGZ’s?(M’siE’s &G»SPTH»;;L»SP‘} ;{}?» ;{JSTRI\E[J %ﬁ %3’
(71) Applicant (for all designated States except US): AGCO TTZ TZj UAZ Ué, USZ UZZ Vé, VI\}, ZA,, ZM, Z\,V. o

CORPORATION [US/US]; 4205 River Green Parkway,

Duluth, GA 30096 (US). 84)

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: DRAWBAR BORE ADAPTER

(57) Abstract: A drawbar pin bore adapter (10) includes a bushing (20) sized to
fit within a drawbar pin bore (14) of a first size and a retainer (30) to secure the
bushing (20) to the drawbar (12). The bushing may include a primary portion
(26) having an outer diameter configured for insertion into the drawbar pin
bore, an inner diameter configured to receive a drawbar pin of a second diame-
ter; and an extension portion (32) configured to protrude from the drawbar bore
and engage the retainer to secure at least a portion of the bushing within the
drawbar pin bore.




WO 20117027197 A1 I 0000 ) 00O A O

GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, Published:

ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2011/027197 PCT/IB2010/002053

Drawbar Bore Adapter
Technical Field
[001] The present disclosure relates generally to drawbars, and more
particularly, to adapters for drawbar pin bores.
Background
[002] Drawbars are commonly used to couple implements to a vehicle, such as
a tractor. As tractor sizes have increased, so have the sizes of the drawbar pins
and drawbar pin bores used for receiving such pins. For example, a larger
category 5 drawbar pin has been developed for use with larger category 5
drawbar pin bores. A need may arise, however, to hitch these larger tractors to
smaller implements that use smaller drawbar pins sized for smaller drawbar pin
bores. Generally, however, drawbar pins of one size or category are not readily
compatible with a drawbar pin bores of a different size or category. For example,
inserting a smaller category 4 drawbar pin into a larger category 5 drawbar pin
bore leads to excessive wear on both the drawbar pin and the drawbar pin bore.
Brief Description of the Drawings

[003] FIG. 1 shows a perspective view of an example embodiment of a drawbar
lbore adapter installed in a drawbar.

[004] FIG. 2 shows an exploded view of an example embodiment of a drawbar
arrangement including a drawbar bore adapter.

[005]) FIG. 3 shows a side view of an example embodiment of a bushing that

may be used in a drawbar bore adapter.

CONFIRMATION COPY
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[006] FIG. 4 shows a top view of an example embodiment of a retainer of a
drawbar bore adapter.
[007] FIG. 5 shows a side view of the retainer of FIG. 4.
[008] FIG. 6 shows a front cutaway view of a drawbar bore adapter installed in a
drawbar.
[009] FIG. 7 shows a side cutaway view of a drawbar bore adapter installed in a
drawbar. |

Overview
[010]) An adapter is configured to convert a drawbar pin bore from a first size to
a second size, such as from an original larger size to a smaller size.‘ In an
example embodiment, a drawbar pin bore adapter comprises a bushing
co_nﬂgured for insertion into a drawbar pin bore and a retainer configured to
floatingly secure the bushing within the drawbar pin bore. The bushing is sized
for placement within the original larger drawbar pin bore, such as a category 5
drawbar pin bore, to provide a pin bore sized for use with a smaller sized
drawbar pin, such as a category 4 drawbar pin.
[011] In an example embodiment, the bushing may be cylindrical with a primary
outer diameter that ils slightly smaller than the diameter of the drawbar pin bore in
which it is to be installed, (such as a category 5 drawbar pin bore), to provide a
nominal clearance between the bushing and the drawbar pin bore to allow
insertion gf the bushing within the drawbar pin bore and the rotation of the
bushing within the drawbar pin bore. The bushing-may have an inner diameter

that serves a smaller drawbar pin bore that is sized to generally match the
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standard clearance provided by a standard drawbar pin bore designed for use
with the associated smaller drawbar pin. For example, the bushing may have an
inner diameter that provides a pin bore equivalent to a standard category 4
drawbar pin bore.
[012] The bushing may have a second outer diameter, also referred to herein as
an attachment diameter, which is configured for engagement with a retainer to
floatingly secure the bushing to the drawbar. in an example embodiment, the
attachment diameter is less than the primary diameter so as to form a notch in
the bushing and provide retaining surfaces for contacting the retainer. The
bushing may be sized such that when the bushing is installed in the drawbar bore
the notch is positioned just below the lower surface of the drawbar to allow the
retainer plate to engage the notch and attach to the bottom surface of the
drawbar to retain the bushing within the drawbar pin bore.. For example, the
retainer plate may be inserted into the notch and secured to the bottom surface
of the drawbar by bolts or other fasteners to secure the bushing within the
drawbar pin bore in a manner that prevents the bushing from falling out of the

. drawbar pin bore while stili allowing the bushing to at least partially and
preferably freely rotate within the drawbar pin bore.
[013] In an example embodiment, the retainer is a generally open-ended planar
U-shaped plate that may be fastened to the under surface of the drawbar and
engage the notch of the bushing. The retainer plate may be oriented so that the

open end of the retainer faces rearward so that as the drawbar pin bore wears
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and is deformed through normal use, the bushing shifts back and maintains
engagement with the retainer plate.
[014] in an example method of the invention, the bushing is placed in the
drawbar bore with the notch just below the bottom surface of the drawbar, the
retainer platé is slid into the ndtcvﬁAin the bushing, and the retainer plate is bolted
upward to the bottom surface of the drawbar to secure the bushing within the
drawbar bore.
Description of Example Embodiments
[015] As required, exemplary embodiments of the present invention are
disclosed. The various embodiments are meant to be non-limiting examples of |
various ways of implementing the invention and it will be understood that the
invention may be embodied in alternative forms. The present invention will be
described more fully hereinafter with reference to the accompanying drawings in
which like numerals represent like elements throughout the several figures, and
in which exemplary embodiments are shown. The figures are not n'ecessarily to
scale and some features may be exaggerated or minimized to show details of
particular elements, while related elements may have been eliminated to prevent
obscuring novel aspects. The specific structural and functional details disclosed
herein should not be interpreted as limiting, but merely as a basis for the claims
_and as a representative basis for teaching one skilled in the art to variously
employ the present invention. For example, while the exemplary embodiments
are discussed in the context of an adapter that converts a category 5 drawbar pin

bore to a category 4 drawbar pin bore, it will be understood that the present
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invention is not limited to adapting those specific drawbar pin bore sizes and that
the adapter could be used to convert between drawbar pin bores of other sizes.
[016] Turning to the figures wherein like numbers represent like elements
throughout the several views, FIG. 1 shows a drawbar bore adapter 10 installed
in a tractor drawbar 12. The adapter 10 converts a drawbar pin bore 14 from a

' larger size for use with a drawbar bin of a larger diameter to a bore of an
appropriate smaller size for a drawbar pin 16 having a smaller diameter shank
18. In this example embodiment, the adapter 10 converts a category 5§ drawbar
pin bore 14 to a category 4 drawbar pin bore for use with the category 4 drawbar
pin 16. The adapter 10 may include a bushing 20 and a retainer 30 configured to
secure the bushing 20 to the drawbar 12.
[017]) Figure 2 shows an exploded view of an example embodiment in which a
drawbar 12 includes an upper hammer strap 50 and a lower strap 52 having pin
bores 60 and 14, respectively, adapted to receive a category 5 drawbar pin. A
category 4 drawbar pin 16 having a category 4 sha.nk 18 is shown inserted
through the upper hammer strap 50. In this example embodiment, the drawbar
pin 16 has an upper category 5 shank 66 to secure within the bore 60 of the
upper hammer strap 50. The adapter 10 may be installed in the lower strap 52 to
convert the drawbar pin bore 14 to an appropriately sized category 4 bore to
receive the smaller shank 18 of the drawbar pin 16. |
[018] As seen in FIG. 2, the adapter 10 may include a hollow cylindrical bushing
20 (shown in detail in FIG. 3) having a primary portion 26 having an outer

diameter A that is sized to provide a nominal clearance with the drawbar pin bore
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14. For example, for a category 5 drawbar pin bore 14 having a primary (inner)
diameter of about 72.5mm the bushing 20 hay have an outer diameter A of
about 70mm. This allows the bushing 20 to be installed and snugly fit within the
drawbar pin bore 14 while still allowing the bushing 20 to rotate within the bore
14.

[019] As also seen in FIG. 3, the bushing 20 may have an internal diameter B
that defines a bushing bore 22 that provides a standard clearance for the smaller
drawbar pin shank 18. For example, for a category 4 drawbar pin which has a
diameter of about 50mm, the inner diameter B of the bushing 20 may be about
52.5mm. The bushing 20 may also have an extension 32 that includes an
attachment portion 34 having an outer diameter C and an end portion 36 having
an outer diameter D to define a notch 38 between the primary portion 26 and the
end portion 36 that is configured to receive the retainer 30 to secure the primary
portion 26 of the bushing 20 within the drawbar pin bore 14. In the example
embodiment shown in FIG. 3, the outer diameter C is about 62mm which is
smaller than the primary outer diameter A. The outer diameter D of the end
pbrtion 36 may be of a size greater than diameter C of the attachment portion 34,
and in an example embodiment shown in FIG. 3 is generally equal to the primary
outer diameter A. The notch 38 provides upper 42 and lower shoulders 44 and
an outer circumferential surface 46 that serve as contact surfaces for abutment
with the retainer plate 30. The notch 38 may have a height H2 that is slightly

greater than the thickness H3 of the retainer plate 30 (FIG. 4) so that the retainer
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plate 30 can be inserted into the notch 38 to contact the upper 42 and lower 44
shoulders and the outer circumferential surface 46 of the bushing 20.
[020] The bushing 20 may have a height H1 that is slightly less than the
drawbar thickness so that when the bushing 20 is installed in the drawbar pin
bore 14 the upper end 96 of the bushing 20 is just below the top surface 98 of the
drawbar 12 and tﬁe notch 38 is positioﬁed just below the bottom surface 76 of
the drawbar 12 so as to receive the retainer plate 30. This allows the top

~ drawbar surface to have sufficient contact area with' the top surface 98 of the
drawbar 12 to support the weight of the implement without imparting excessive
forces to the bushing 20.
[021] As shown in FIGS. 4 and 5, the retainer plate 30 may take the form of a U-
shaped plate 30 having an open end 40 and a thickness H3 to allow insertion into
the notch 38 of the bushing. The retainer plate 30 may have an inside diameter
E that is slightly larger than the notch diameter C of the bushing 20 but smaller
than the primary outer diameter A and outer diameter D of the bushing end
portion 36. In the example embodiment shown in FIGS. 1 and 2, the open end of
the retainer plate 30 may be positioned to face rearward so that as the drawbar
pin bore 14 wears, the bushing 20 shifts back and maintains engagement with
the retainer plate 30.
[022] The retainer plate 30 may be provided with fastener holes 80, to allow the
retainer plate 30 to be coupled to a bottom surface 76 (FIG. 2) of the drawbar 12.

In the example embodiment, three openings 80 are provided and boits 90 may
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be used to secure the retainer plate 30 to the drawbar 12. The fastener holes 80
may be offset from the pin center to allow for easy use of a drawbar lynchpin 82.
[023] To install the adapter 10, the bushing 20 is placed in the drawbar bore 14
so that the notch 38 is positioned just below the bottom surface 76 of the drawbar
12. The retainer plate 30 may then be slid into the notch 38 and the retainer
plate 30 bolted up to the bottom surface 76 of the drawbar 12. This floatingly
secures the bushing 20 within the drawbar pin bore 14 to allow the bushing 20 to
rotate within the bore 14 and move as the bore 14 wears. This arrangement also
allows for the misalignment of the drawbar bore 14 and the retainer 30, while
preventing the bushing 20 from shifting up or down within the drawbar bore 14
and potentially falling out. In addition, by allowing the retainer plate 30 to be
bolted in place tb the drawbar 12, the retainer plate 30 will not be affected by
forces transmitted through the drawbar bore bushing 20.

[024] The bushing 20 may be easily manufactured from low cost steel or similar
material. The retainer 30 may be cut from plate steel or cast to include features
that protect the bolt heads from wear.

[025] Figures 6 and 7 show side and front cut-away views, respectively, in which
a drawbar pin 16 is installed into a drawbar 12 so that shaft 18 of the drawbar pin
16 extends through the bushing 20. The retainer plate 30 is generally planar so
as to be easily secured flush against the bottom surface 76 of the drawbar 12.
The category 4 drawbar pin shaft 18 is inserted into and fits snuggly within the
bushing 20, with the bushing 20 filling in the space between the drawbar pin shaft

18 and the category 5 drawbar pin bore 14. A lynchpin 82 or other fastener may
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be inserted through the drawbar pin 16 to secure the drawbar pin 16 to the
drawbar 12. The retainer plate 30 is positioned within the notch 38 so that it
engages the under surface 76 of the drawbar 12 and the upper shoulder 42,
lower shoulder 44, and circumferential surface 46 of the bushing 20. Thus, the
category 5 drawbar pin bore 14 is adapfed to a category 4 drawbar pin bore.
[026] The foregoing has broadly outlined some of the more pertinent aspects
and features of the present invention. These should be construed to bé merely
ilustrative of some of the more prominent features and applications of the
invention. Other beneficial results can be obtained by applying the disclosed
information in a different _mannet or by modifying the disclosed embodiments.
Accordingly, other aspects and a more comprehensive understanding of the
invention may be obtained by referring to the detailed description of the
exemplary embodiments taken in conjunction with the accompanying drawings,

in addition to the scope of the invention defined by the claims.
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What is claimed is:

1. An adapter for a drawbar, comprising:

a bushing sized to fit within a drawbar pin bore, the drawbar pin bore sized to
receive a drawbar pin of a first diameter; and

a retainer configured to secure the bushing within the drawbar pin bore,
wherein the bushing comprises: a primary portion having an outer diameter
configured for insertion into the drawbar pin bore and having an inner diameter
configured to receive a drawbar pin of a second diameter; and an extension
portion configured to protrude from the drawbar bore and engage the retainer to

secure the brimary portion within the drawbar pin bore.

2. The adapter of claim 1, wherein the bushing is configured to be floatingly

secured within the drawbar pin bore by the retainer.

3. The adapter of claim 1, wherein the bushing is configured to be rotatably

secured within the drawbar pin by the retainer.

4. The adapter of claim 1, wherein the extension portion defines a notch

configured to engage the retainer.

5. The adapter of claim 3, wherein the bushing is configured to position the

notch adjacent a lower surface of the drawbar.

10
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6. The adapter of claim 1, wherein an upper end of the bushing is configured to
be positioned below a top surface of the drawbar when the bushing is inserted in

the drawbar pin bore.

7. The adapter of claim 1, wherein the extension portion includes a notch and an
- end portion, the notch having an outer diameter less than outer diameter of the
primary portion and the end portion having an outer diameter greater than the

notch.

8. The adapter of claim 1, wherein the retainer comprises a retainer plate that at
least partially surrounds a circumferential surface of the bushing while allowing

the bushing to at least partly rotate.

9. The adapter of claim 1, wherein the.retainer comprises a U-shaped retainer

plate.

10. The adapter of claim 1, wherein the extension portion defines a notch
configured to engage the retainer and the retainer comprises a U-shaped retainer

plate having an inside diameter larger than the diameter of the notch.
11. The adapter of claim 1, wherein the retainer comprises a U-shaped retainer

plate having a plurality of fastener openings, the fastener openings offset from

the center.

11
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12. An adapter bushing, combrising:
a cylindrical body comprising,

a primary portion having an outer diameter configured for insertion into a
drawbar pin bore configured to receive a drawbar pin of a first diameter and an
inner diameter conﬁgured to receive a drawbar pin of a second diameter; and

an extension portion configured to protrude from the drawbar pin bore and

engage a retainer to secure the primary portion within the drawbar pin bore.

13. The adapter bushing of claim 12, wherein the extension at least partially

defines a notch configured to engage the retainer.

14. The adapter bushing of claim 12, wherein the bushing is configured to

position the notch adjacent a surface of the drawbar.

15. The adapter bushing of claim 12, wherein the bushing is configured to
position a top end of the cylindrical body below a top surface of a drawbar having

the drawbar pin bore.

16. The adapter of claim 12, wherein the extension portion includes a notch and
an end portion, the notch having an outer diameter less than outer diameter of
the primary portion and the end portion having an outer diameter greater than the

notch.

12
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17. The adapter bushing of claim 12, wherein the cylindrical body is configured
to be floafingly secured within the drawbar pin bore by a retainer plate secured to

the drawbar.

18. A drawbar pin bore adapter, comprising:
a cylindrical bushing having a body with an outer diameter sized to be received
within a first category drawbar pin bore, an inner diameter configured to receive a

drawbar pin of a second category, and a notch configured to receive a retainer.

19. The drawbar pin bore adapter of claim 18, further comprising a retainer to

secure the bushing to a drawbar.

20. The drawbar pin bore adapter of claim 18, further comprising a retainer plate

configured to engage the notch of the bushing and couple to a drawbar.

21. The drawbar pin bore adapter of claim 18, wherein the notch is positioned to
protrude from a drawbar pin bore and engage a retainer secured to a bottom

surface of a drawbar.

22. The drawbar pin bore of claim 18, further comprising a U-shaped retainer

engaged with the notch of the bushing and secured to a drawbar.

13
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23. The drawbar pin bore of claim 18, further comprising an open-end U-shaped
retainer engaged with the notch of the bushing and secured to a drawbar, the
retainer oriented on the drawbar so that the open end of the retainer faces

rearward on the drawbar.

24. A drawbar having a bore sized to receive a drawbar pin of a first diameter, a
bushing having an outer diameter sized to fit in the drawbar bore and having
an inner diameter configured to receive a drawbar pin of a second smaller
diameter,an extension on the bushing which protrudes from the drawbar
bore, and a retainer which engages the extension to secure the bushing
within the drawbar bore.

14
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