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DESCRIPTION
FRONT LINKAGE ASSEMBLY

The invention relates to tractor front linkage assemblies which facilitate the attachment of
implements to the front of a tractor. In particular, the invention relates to linkage assemblies
commonly known as three-point linkage assemblies which include a pair of lift arms and a top

link attachment point.

Implements were traditionally hauled by tractors and attached thereto using either a drawbar
or three-point linkage. Today, many large range tractors are fitted with three-point linkage on
both the rear and front to allow two implements to be attached thereby increasing productivity

and reducing the number of passes required to work a given area.

Front linkage assemblies inherently protrude forwardly of the main tractor frame in order to
provide sufficient clearance between implemeht and tractor. When not in use, the lift arms of

front linkage assemblies present a hazoudous extension of the tractor’s profile.

Attempts have been made to reduce the hazard by providing a transport position for the lift
arms in which they are stowed closer to the tractor frame. However, these can be cumbersome
for the operator to change between the transport and operating positions often requiring the
detachment and/or lifting of heavy components. Furthermore, the stowed arms often obstruct

the tractor lights thus presenting an additional hazard especially when on the road.

It is therefore an object of the invention to provide a front linkage assembly which can be
switched between a transport position and an operating position with greater ease and without

the need to lift heavy parts whilst maintaining sufficient strength in the structure.

It is another object of the invention to provide a front linkage assembly which does not

obstruct the tractor lights when in the transport position.

In accordance with the invention there is provided a front linkage assembly for a tractor
comprising a pair of lift arms each comprising an intermediate joint which provides a pivotal
connection between an inner section, which is pivotally attached to a tractor frame, and an
outer section which can fold relative to the inner section around a substantially vertical axis
between a forwardly extending operating position and a transversely extending transport

position, each intermediate joint comprising a releasable locking mechanism to hold the arms

1
CONFIRMATION COPY
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in the operating position. By folding the outer sections of the lift arms sideways across the
front of the tractor the need for the operator to lift any significant portion of the lift arm
weight is avoided. This provides a more user-friendly assembly which can be moved into the

transport position with greater ease.

Furthermore, the lift arms in the transport position can be easily arranged to not obstruct the

tractor lights thereby not interfering with their function.

The assembly may further comprise actuating means connected between the tractor frame and
the inner section of each lift arm, the actuating means serving to lift and lower the lift arms.
Advantageously, this leaves the outer part of each lift arm free to pivot sideways without any

interference from the actuating means.

The actuating means preferably comprise a pair of hydraulic cylinders each connected to an

inner section of a respective lift arm.

The inner sections of the respective lift arms may be provided by a common lift arm support
structure which is pivotally mounted to the tractor frame. Advantageously, by providing a
common support structure for the lift arms, the number of components required is reduced

thus saving cost and assembly time.

In a preferred embodiment each joint comprises a jaw having upper and lower horizontal jaw
members, and a vertical sleeve which is held in pivotal connection within the jaw by a vertical
pin which is supported by the jaw members. Such an arrangement delivers freedom of
movement for the outer sections to pivot sideways whilst maintaining sufficient strength for

the lift arms to perform their function.

Preferably, the jaw is attached to the associated inner section and the vertical sleeve is

attached to the inner end of the associated outer section.

In one example of a releasable locking mechanism each pin comprises a keyed section which
is slidably engaged within a vertical slot formed in the associated sleeve. This forces the pin
to rotate with the folding movement of the outer section.- Furthermore the keyed section
releasably engages with slots in the jaw members to lock the outer section in one of the
transport and operating position. Therefore, the pin itself can be locked in position by
engaging with a slot in the jaw members. Such engagement prevents movement of the

associated outer section due to the mutual engagement with the pin.
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The pin preferably further includes retaining means to prevent removal thereof from the jaw
members. Furthermore, the pin may be provided with biasing means to bias the pin
downwards into an engaged position. For example, the biasing means may comprise a coil

spring which is held between the retaining means and the lower jaw member.

Further advantages of the invention will become apparent from the following description of a

specific embodiment with reference to the appended drawings in which:-

Figure 1 is a perspective view of a front linkage assembly in accordance with the
invention, the assembly mounted to a tractor chassis and shown together with

the front axle with the wheels removed;

Figure 2 is a perspective view of the front linkage assembly of Figure 1 shown in

isolation with both lift arms in the operating position;

Figure 3 is a perspective view of the front linkage assembly of Figure 2 shown with

the left hand lift arm in the transport position;

Figure 4 is a perspective view of the front linkage assembly of Figure 2 shown with ‘

both lift arms in the transport position, and

Figure 5 is an enlarged view of the linkage assembly of Figure 2 showing the left hand
lift arm in a partly exploded form so as to show the detail of the associated

pivot pin.
Construction

With reference to Figure 1 a front linkage assembly, referenced generally at 10, is mounted to
the chassis 12 of a tractor. It should be appreciated that Figure 1 shows only part of the front
end of the tractor with only the chassis 12, front axle arrangement 14 and engine arrangement

16 for ease of understanding.

Referring now to Figures 2 to 4 the linkage assembly 10 comprises a left hand lift arm 21, a
right hand lift arm 22 and a top link attachment point 23 for attachment of a top link 24
thereto. Each lift arm 21,22 is secured at an intermediate joint 25,26 to a lift arm support

structure 28 which is pivotally attached to the chassis 12. The lift arm support structure 28
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comprises a pair of longitudinally extending arms 29 which each provide an inner section for
each respective lift arm 21,22 (Figure 3). Each inner lift arm section 29 is pivotally connected
at its innermost end to the chassis 12 at pivoting connections 30 so as to allow lifting and
lowering of the lift arms around a transverse axis X as shown in Figure 3. The inner sections
29 are connected together by a transverse tie bar 32 which increases the rigidity of the lift arm

support structure 28.

A pair of hydraulic cylinders 34 are each connected between a fixing point 36, which is bolted
to the tractor frame 12, and a respective inner section 29. As shown in Figure 3 each inner
section 29 comprises an inner bar 29a and an outer bar 29b which are spaced apart so as to
receive the lower end of the associated cylinder 34. For each lift arm a fixing bolt (not
shown) is inserted through holes 29¢ in the inner section 29 and lower most end of the
hydraulic cylinder 34 so as to provide a pivoting attachment. Appropriate control of
pressurised fluids to the hydraulic cylinders controls lifting and lowering of the lift arms

21,22 in a similar manner to known front linkage systems.

The intermediate joints 25,26 are located at the forward end of each inner section 29. Each
joint 25,26 comprises a jaw integrated with the associated inner lift arm section 29. Each jaw
comprises an upper jaw member 38 and a lower jaw member 39, vertically spaced so as to
receive the respective outer section of the lift arms 21,22 (see Figure 5). Each jaw is welded

to the forward end of the associated inner lift arm section 29.

The innermost end of each outer section 21,22 comprises a vertical sleeve 40 which is held in
pivotal connection within the associated jaw by a vertical pin 42 which is supported by the
jaw members 38,39. Each vertical pin 42 is inserted through holes in each jaw member 38, 39

thereby securing the outer lift arm section 21,22 to the inner lift arm section 29.

In accordance with the invention each outer section 21,22 can pivot with respect to the
associated inner section 29 around the vertical pin 42 provided at the intermediate joint 25,26.
This sideways pivoting motion allows the lift arms 21,22 to be folded into a transport position

so as to reduce the forward extension of the tractor’s profile when on the road for example.

With particular reference to Figure 5 each joint 25,26 includes a releasable locking
mechanism to lock the outer section 21,22 in position relative to the associated inner lift arm
section 29 in both the. transport and operating position. Each.pin 42 comprises an integrated
keyed section 43 disposed down one side of the pin shaft. The keyed section 43 engages with

a corresponding vertical slot 44 formed in the associated sleeve 40 so that the pin 42 rotates
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with the folding movement of the outer section 21. It will be understood that the right-hand
intermediate joint 26 which is obscured in Figure 5 is of the same construction as that of joint
25.

The receiving holes for the pin 42 in the upper and lower horizontal jaw members 38,39
include a pair of slots 46a, 46b into which the keyed section 43 engages so as to lock the arms
21, 22 in the operating position or transport position respectively. The keyed section 43 is of
a height which is less than the spacing between the upper and lower jaw members 38,39 so as
to allow rotation of the outer section of the lift arm relative to the inner section. The pin 42
includes a handle 48 which allows the operator to lift the pin and disengage the keyed section
43 from the slot 46a,46b. A retaining nut 49 prevents the pin 42 from being fully removed
from the jaw section whilst a coil spring 50 held between the retaining nut 49 and lower jaw
member 39 biases the pin 42 downwards so as to prevent undesirable disengagement of the

keyed section 43 from the slots 46a,46b when in use.

Operation

Starting from the operating position shown in Figure 2, the operator may lift the pin handle 48
so as to disengaged the keyed section 43 from the operating position slot 46a in the lower jaw
member 39. Whilst lifted the operator simply pushes the outer section of the left hand lift arm
21 in a sideways movement so as to fold the arm in to a transport position as shown in Figure
3. It will be appreciated that once the lift arm 21 is moved from the operating position the
operator need not continue lifting the pin 48 as the keyed section 43 retains the pin in a lifted
position until the arm is rotated to the transport position wherein the coil spring 50 biases the
pin downwards to engage with slot 46b. The same action can be repeated for the right hand

arm 22 so as to reach the full transport position as shown in Figure 4.

In order to revert the lift arms 21,22 to the operating position the described process is simply
reversed and the operator can release the lift arms by simply lifting the respective pins 42 and

unfolding the outer sections 21,22,

The invention allows an operator to move the arms to a transport position without the need to
support the weight of the lift arms 21,22. Furthermore, as can be seen from Figure 4 for
example, the stowed lift arms 21,22 are disposed no higher than when in the operating
position. This avoids any interference with the forward lighting which is typically disposed

on the front end of the tractor.
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Alternative Constructions

The lift arms 21,22 shown in the drawings taper outwardly to deliver the required spacing
between the implement attachment hooks 52 so as to conform with the standardised
categories used with agricultural implements. However it will be appreciated that the size and
shape of the lift arms may differ from those shown without deviating from the scope of the

invention.

The hydraulic cylinders 34 described above, and as shown in Figure 3 for example, are
connected directly between the frame 12 and the lift arms. However, many alternative
arrangements are envisaged in which the actuators may be connected indirectly between the
frame and the lift arms, for example via pivoting joints and levers. Also, electric motors may

be employed in place of hydraulic rams.

It is envisaged that the intermediate joint which allows sideways folding of the lift arms may
be constructed in a number of different ways whilst still allowing the lift arms to fold in
accordance with the invention. For example, the aforementioned jaw may be provided on the
outer sections of the lift arms whilst the sleeve is provided on the inner sections.
Alternatively, a hinge-style joint may include a plurality of vertically stacked jaw and sleeve

elements.

From reading the present disclosure, other modification will be apparent to persons skilled in
the art. Such modifications may involve other features which are already known in the field
of linkage assemblies and component parts thereof and which may be used instead of or in

addition to features already described herein.
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CLAIMS

l. A front linkage assembly for a tractor comprising a pair of lift arms each comprising
an intermediate joint which provides a pivotal connection between an inner section, which is
pivotally attached to a tractor frame, and an outer section which can fold relative to the inner
section around a substantially vertical axis between a forwardly extending operating position
and a transversely extending transport position, each intermediate joint comprising a

releasable locking mechanism to hold the arms in the operating position.

2. An assembly according to Claim 1, further comprising actuating means connected
between the tractor frame and the inner section of each lift arm, the actuating means serving

to lift and lower the lift arms.

3. An assembly according to Claim 2, wherein the actuating means comprises a pair of

hydraulic cylinders each connected to an inner section of a respective lift arm.

4, An assembly according to Claim 1, 2 or 3, comprising a lift arm support structure

which is pivotally mounted to the tractor frame and forms both inner sections of the lift arms.

5. An assembly according to any preceding claim, wherein each joint comprises a jaw
having upper and lower horizontal jaw members, and a vertical sleeve which is held in pivotal

connection within the jaw by a vertical pin which is supported by the jaw members.

6. An assembly according to Claim 5, wherein the jaw is attached to the associated inner

section and the vertical sleeve is attached to the inner end of the associated outer section.

7. An assembly according to Claim 5 or 6, wherein each pin comprises a keyed section
which is slidably engaged within a vertical slot formed in the associated sleeve, and wherein
the keyed section releasably engages with slots in the jaw members to lock the outer section

in one of the transport position and operating position.

8. An assembly according to any one of Claims 5 to 7, wherein the pin includes

retaining means to prevent removal of the pin from the jaw members.

9. An assembly according to Claim 8, wherein the pin is provided with biasing means to

bias the pin downwards.
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10. An assembly according to Claim 9, wherein the biasing means comprises a coil spring

held between the retaining means and the lower jaw member.
11. A tractor comprising a front linkage assembly according to any preceding claim.

12. A front linkage assembly for a tractor constructed and arranged substantially as

hereinbefore described with reference to, and as shown in the accompanying Figures.
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