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(54) Title: STEERING DEVICE IN AN IMPLEMENT CARRIER

(57) Abstract: A device for steering a wheel assembly (3, 4, 5b) in an implement carrier (1) has a steering wheel (8) non-rotatably

&\ connected to a rotatable steering column and a transmission cable which is flexible in the plane of the steering wheel and extends
& over the steering wheel and forms, on both sides thereof, a cable run (11a, 11b). Two deflecting wheels (14a, 14b) arranged on
% both sides of the steering wheel (8) are located in a second and a third plane angled relative to the plane of the steering wheel. Two
& flexible steering cables (12a, 15a, 12b, 15b), which at one end are connected to the respective cable runs (11a, 11b), extend over
& the respective deflecting wheels (14a, 14b) and at the other end are connected to the wheel assembly (3, 4, 5b). The steering cables
(g (12a, 15a, 12b, 15b) are connected to the respective cable runs (11a, 11b) by means of a coupling element (13a, 13b) consisting of

a second deflecting wheel (20a, 20b) over which the cable run extends about 180°, and a deflecting wheel holder (21a, 21b) which

supports this deflecting wheel (20a, 20b) rotatably about an axis, perpendicular to the plane of said steering wheel, and to which the
g steering cable (12a, 15a, 12b, 15b) is connected. The cable run(11a, 11b) is fixed at its end.
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STEERING DEVICE IN AN IMPLEMENT CARRIER

Field of the Invention

The present invention relates to a steering device
in an implement carrier, such as a ridiﬁg mower, having a
wheel assembly which is pivotable by means of the steer-
ing device, said steering device comprising a rotatable
steering column, a steering wheel nonrotatably connected
to said steering column, a transmission cable which is
flexible in the plane of said steering wheel and which
extends over said steering wheel and, on one side of said
steering wheel, forms a first cable run and, on the other
side of said steering wheel, forms a second cable run,
two deflecting wheels which are arranged on both sides of
sald steering wheel and located in a second and a third
plane, respectively, each of which is angled relative to
the plane of said steering wheel, and two flexible
steering cables which at one end are connected to the
respective cable runs, extend over the respective de-
flecting wheels and at the other end are connected to the
wheel assembly.
Background Art

In a prior art steering device in a riding mower,
use 1s made of a steering wire which is wound around a
rotatable steering column and extends over two first
deflecting wheels arranged on both sides of the steering
column and located in a common plane, and two second de-
flecting wheels arranged on both sides of the steering
column and located in a second and a third plane, respec-
tively, which is substantially orthogonal relative to
this common plane, to a steerable wheel assembly, to
which it is connected. This steering device suffers from
the essential drawback that the steering wire is rapidly
worn especially in the portion thereof extending over the
steering column, but also in the portions extending over
the first and the second deflecting wheels. This results
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in a frequent breaking of the steering wire, thus
necessitating replacement.

In order to reduce this drawback, that part of the
steering wire which extends over the steering column and
the two first deflecting wheels has been replaced in a
known steering device, which is of the type described by
way of introduction, with a transmission chain extending
over a steering sprocket nonrotatably connected to the
steering column and located in the same plane as the
first two deflecting wheels which here consist of
sprockets. This chain is, at each end, connected to a
steering wire which like before extends over the respec-
tive second deflecting wheels to the steerable wheel
assembly. In this prior art steering device, the wear in
the area of the steering column is eliminated. The wear
problem, however, remains for the steering wires which
extend over the second two deflecting wheels and which
therefore break relatively frequently.

In order to eliminate this wear problem too, each of
the flexible steering cables in a steering device, known
from WO 95/31891, has been formed as a transmission chain
which is, between the steering sprocket and the respec-
tive deflecting wheels, coupled, by means of a link ele-
ment, to the chain, flexible in the plane of the steering
sprocket, so as to form a straight line with said chain,
the link element having a first hinge pin to which an end
link in one of these two chains is articulated, and a
second hinge pin to which an end link in the other of
these two chains is articulated, said two hinge pins
being angled relative to each other at an angle equalling
the angle, preferably 90°, at which the second and the
third plane, respectively, is angled relative to the
plane of the steering sprocket.

Regardless of the transmission cable and the steer-
ing cables being steering wires or transmission chains,
the force, which, in these known steering devices, with
the aid of a hand wheel has to be applied to the steering
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column to make it pivot the wheel assembly, is very
large, making it rather difficult to operate the imple-
ment carrier.

Summary of the Invention

An object of the present invention is to provide a
steering device which considerably reduces the force
needed to pivot the wheel assembly.

This object is achieved by means of a steering
device which is of the type mentioned by way of introduc-
tion and characterised in that the flexible steering
cables are connected to the respective cable runs by
means of a coupling element consisting of a second de-
flecting wheel over which the cable run extends about
180°, and a deflecting wheel holder which supports this
deflecting wheel rotatably about an axis, perpendicular
to the plane of said steering wheel, and to which the
steering cable is connected, the cable run being fixed at
its end.

The deflecting wheel holder preferably is a sub-
stantially U-shaped yoke, the two legs of which are
parallel to the plane of the steering wheel and the web
portion of which is connected to the respective steering
cable.

In a preferred eémbodiment, the steering wheel is a
sprocket, the transmission cable is a transmission chain
and the deflecting wheel.of the coupling element is a
sprocket.

Each of the two steering cables preferably consists
of a transmission chain.

In a preferred modification of the last mentioned
embodiment, the two steering cables between the respec-
tive deflecting wheels and the wheel assembly are located
in a common plane which is angled relative to the second
and the third plane, the steering device comprising a
steering pulley which is included in said wheel assembly
and which is located in this common plane and to which

the steering cables are connected, each of the chains



WO 2004/096622 PCT/SE2004/000239

10

15

20

25

30

35

4

forming the steering cables consists of two partial
chains which between the respective deflecting wheels and
the steering pulley are coupled together by means of a
link element, so as to form a straight line with each
other, said link element having a first hinge pin to
which an end link of one partial chain is articulated,
and a second hinge pin to which an end link of the other
partial chain is articulated, said two hinge pins being
turned around said straight line relative to each other
at an angle equalling the angle at which said common
plane is angled relative to the second and the third
plane, respectively.

Said common plane preferably is a horizontal plane
and saild second and said third planes preferably are
vertical planes.

Said second plane as well as said third plane pre-
ferably are angled 90° relative to the plane of said
steering wheel.

Brief Description of the Drawings

The invention will now be described in more detail
with reference to the accompanying drawings.

Fig. 1 is a schematic side view and illustrates an
implement carrier provided with a steering device accord-
ing to a first embodiment of the invention.

Figs. 2-4 illustrate the implement carrier in Fig. 1
from below, the steering device being shown in a starting
position, a first end position and a second end position.

Fig. 5 shows a portion of Fig. 2 in a larger scale.

Fig. 6 shows a portion of Fig. 5 in the direction of
arrow VI in Fig. 5.

Fig. 7 1s a perspective view of a link element for
coupling two chains together.

Fig. 8 is a view corresponding to Fig. 2 but
illustrating an implement carrier provided with a
steering device according to a second embodiment of

the invention.
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Fig. 9 is a view corresponding to Fig. 5 but showing
a steering device according to a third embodiment of the
invention.

Description of Preferred Embodiments

The implement carrier 1 schematically shown in
Fig. 1 is a riding mower. The riding mower is articulated
and has a front frame 2 and a rear frame 3 which are
pivotally connected to each other about a vertical pivot
axis A. The front frame 2 supports the front wheels 5a of
the riding mower. The rear frame 3 supports the rear
wheels 5b of the riding mower 1 and is included in a
wheel assembly which is pivotable relative to the front
frame 2. A steering pulley 4, which is fixedly connected
to the rear frame 3 and whose centre axis coincides with
the pivot axis A, is also included in the wheel assembly.
The steering pulley 4 has two guiding grooves which are
arranged in two diametrically opposed portions of the
circumference of the pulley.

The steering device of the riding mower 1 has a
steering column 6 which is rotatably mounted in the front
frame 2. The steering column 6 makes an angle of about
30° with the vertical plane and has, at its upper end, a
hand wheel 7 for rotating the steering column 6. A
steering sprocket 8 is nonrotatably connected to the
steering column 6 at the lower end thereof. Four deflect-
ing sprockets 9a, 9b, 10a and 10b are arranged in pairs
on both sides of the steering sprocket 8 and located in
the same plane as this, i.e. in a plane which is inclined
about 30° relative to the horizontal plane.

A roller chain 11, which is flexible in the plane of
the sprockets, extends over the steering sprocket 8 and
the deflecting sprockets 9a, 9b, 10a and 10b. The roller
chain 11 forms, on one side of the steering sprocket 8, a
first chain run 1lla, which extends backwards from the
left-hand outer deflecting sprocket 10a, seen in the
direction of forward travelling of the riding mower 1,
and forms, on the other side of the steering sprocket 8,
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a second chain run 11b, which extends backwards from the
right-hand outer deflecting sprocket 10b.

The chain runs lla and 1llb are connected to one end
of a roller chain 12a and 12b, respectively. Bach chain
run lla and 11b and its roller chain 12a and 12b are
coupled together by means of a coupling element 13a and
13b, respectively, described in more detail below. The
roller chains 12a and 12b are flexible in the vertical
direction and extend backwards over the respective de-
flecting sprockets 1l4a and 14b, in front of which they
are located in the above-mentioned plane inclined about
30°, and behind which they are located in a common hori-
zontal plane. The deflecting sprockets 14a and 14b have
horizontal centre axes. The roller chains 12a and 12b
are, at their other end, connected to one end of a roller
chain 15a and 15b, respectively. The roller chains 1l2a
and 15a as well as 12b and 15b are coupled together by
means of a link element 16a and 16b, respectively, de-
scribed in more detail below, in such a manner that that
part of the roller chain 12a and 12b, respectively, which
is positioned behind the respective deflecting sprockets
l14a and 14b, and the roller chain 15a and 15b, respec-
tively, extend in a straight line with each other. The
roller chains 15a and 15b, which are thus located in said
common horizontal plane, are flexible in the horizontal
direction and each extend into one of the grooves at the
circumference of the steering pulley 4. In a known
manner, the roller chains 15a and 15b are, at their rear
end, connected to the steering pulley 4 via a spring
mechanism 17a and 17b, respectively, the point of attach-
ment 18b of the roller chain 15b being located closer to
the centre of the steering pulley 4 than the point of
attachment 18a of the roller chain 15a. The spring mecha-
nisms 17a and 17b serve to prevent the hand wheel from
stopping unresiliently when maximally turned in one or

the other direction. The roller chain 15b extends to its
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point of attachment 18b via a sprocket 19 arranged on the
underside of the steering pulley 4.

As described above, the roller chains 12a and 12b
are at one end coupled to the chain run 1la and 1llb,
respectively, by means of a coupling element 13a and 13b,
respectively. The two coupling elements 13a and 13b are
identical and are described in more detail below with
reference to Figs. 5 and 6. Each coupling element 13a,
13b consists of a deflecting sprocket 20a, 20b over which
the chain run 1la, 1lb extends about 180° and a deflect-
ing wheel holder 2la, 21b which supports the deflecting
sprocket 20a, 20b rotatably about a rotational axis R,
perpendicular to the plane of the steering sprocket, and
to which the roller chain 12a, 12b is connected. The de-
flecting wheel holder 2la, 21b is a substantially U-
shaped yoke, the two legs of which are parallel to the
plane of the steering sprocket (see Fig. 1) and the web
portion of which is connected to the roller chain 12a,
12b in a way which is described in more detail below.

The free end of each cable run 1lla and 1lb is fixed
to the front frame 2 by means of a fastening bolt 22a and
22b, respectively.

Fig. 7 illustrates a link element 23 which can be
used for coupling the roller chains 12a and 12b to the
roller chain 15a and 15b, respectively, i.e. as link ele-
ment 16a and 16b, respectively.

The link element 23 is intended for coupling to-
gether two roller chains Kl (e.g. the roller chain 12a or
12b) and K2 (e.g. the roller chain 15a or 15b), which are
turned 90° relative to each other, in a straight line
with each other. In Fig. 7, this line is designated L.
The link element 23 is substantially in the shape of a
bar which has two transverse through holes extending
perpendicularly to each other, and is adapted to be
placed between the end inner links 24 and 25 of the
roller chains K1l and K2 and to be connected to the inner
links by means of two conventional chain locks 26 and 27,
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each having two parallel bolts 28, 29 and 30, 31, respec-
tively. One bolt 28 of one chain lock 26 is inserted into
the end sleeve of one inner link 24, and its cther bolt
29 is inserted into one hole of the bar. One bolt 30 of
the other chain lock 27 is inserted into the end sleeve
of the other inner link 25, and its other bolt 31 is
inserted into the other hole of the bar.

Each roller chain 12a and 12b is connected to the
deflecting wheel holder 2la and 21b, respectively, by
means of a link element 32a, 32b of the type described
above with reference to Fig. 7. The link elements 32a,
32b are connected to the respective roller chain 12a, 12b
in the way described above, and are connected to the
respective deflecting wheel holder 2la, 21b by means of a
conventional chain lock 32a, 32b with two parallel bolts,
one of which extends through the respective link element
32a, 32b, and the other of which extends through the web
portion of the respective deflecting wheel holder 21la,
21lb (see Figs. 5 and 6).

When turning the hand wheel 7 in one direction
(clockwise as seen by the driver) from the starting posi-
tion of the steering device, which is shown in Fig. 2 and
in which the riding mower 1 is driven straight ahead, the
wheel assembly 3, 4, 5b is pivoted in the direction of
the end position shown in Fig. 3, whereby the riding
mower 1 turns to the right, and when turning the hand
wheel 7 in the opposite direction (anticlockwise as seen
by the driver) from the starting position, the wheel
assembly 3, 4, 5b is pivoted in the direction of the end
position shown in Fig. 4, whereby the riding mower 1
turns to the left.

As appears from Figs. 2-4, the two link elements 16a
and 16b are, in each pivoting position of the wheel
assembly 3, 4, b5b, positioned between the deflecting
sprocket 14a and 14b, respectively, and the steering
pulley 4.
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By the fact that the two chain runs 1lla and 1llb,
instead of being, at one end thereof, directly connected
to the roller chain 12a and 12b, respectively, as in the
prior art constructions, are connected here to the roller
chain 12a and 12b, respectively, via the coupling element
13a and 13b, respectively, extend over the deflecting
sprocket 20a and 20b, respectively, and, at the free end
thereof, are fixed to the frame 2, the degree of turning
of the hand wheel needed to provide a given pivoting of
the wheel assembly 3, 4, 5b relative to the frame 2 will
increase, but, on the other hand, the force needed to
pivot the wheel assembly 3, 4, 5b will be reduced in a
corresponding extent.

The second embodiment shown in Fig. 8 differs from
the first embodiment described above only in that the two
outer deflecting sprockets (10a, 10b) have been removed
and in that the chain runs 1lla, 1lb extend about 180°
over the deflecting sprockets 20a, 20b of the coupling
elements 13a, 13b inwardly from outside, seen in the
cross direction of the implement carrier 1, instead of
outwardly from inside, which is the case in the first
embodiment. In the second embodiment, each chain run 1lla,
11b, just as in the first embodiment, is fixed at its
free end, which 1s fixedly connected to the front frame 2
at 22’a, 22'b in a way not shown in detail in Fig. 8.

The third embodiment shown in Fig. 9 differs from
the second embodiment shown in Fig. 8 only in that the
flexible roller chain 11 is not an open ended chain but
an endless chain, which means that the “free” ends of the
chain runs 1lla, 1llb are connected to each other at a
point 227, where the roller chain 11 is fixed. The two
chain runs lla and 1lb extend backwards from the deflect-
ing sprocket 9a and 9b, respectively, about 180° over the
deflecting sprocket 20a and 20b, respectively, and about
90° over a deflecting sprocket 34, which is nonrotatably
connected to the front frame 2, to the point 22”7 of

connection. Of course, the nonrotatable sprocket 34 may
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Other transmission chains than roller chains, e.qg.
sleeve-type chains, can be used in the steering device
5 according to the invention. Further, wires can be used

instead of chains.
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CLAIMS

1. A steering device in an implement carrier (1),
such as a riding mower, having a wheel assembly (3, 4,
5b) which is pivotable by means of the steering device,
said steering device comprising a rotatable steering
column (6), a steering wheel (8) nonrotatably connected
to said steering column, a transmission cable (11) which
is flexible in the plane of said steering wheel and which
extends over said steering wheel (8) and, on one side of
said steering wheel, forms a first cable run (lla) and,
on the other side of said steering wheel, forms a second
cable run (1l1lb), two deflecting wheels (1l4a, 14b) which
are arranged on both sides of said steering wheel (8) and
located in a second and a third plane, respectively, each
of which is angled relative to the plane of said steering
wheel, and two flexible steering cables (12a, 1l5a, 12b,
15b) which at one end are connected to the respective
cable runs (lla, 1llb), extend over the respective de-
flecting wheels (l4a, 14b) and at the other end are
connected to the wheel assembly (3, 4, 5b), ¢ h a -
racterised in that the flexible steering cables
(12a, 15a, 12b, 15b) are connected to the respective
cable runs (lla, 1lb) by means of a coupling element
(13a, 13b) consisting of a second deflecting wheel (20a,
20b) over which the cable run extends about 180°, and a
deflecting wheel holder (2la, 21b) which supports this
deflecting wheel (20a, 20b) rotatably about an axis (R),
perpendicular to the plane of said steering wheel, and to
which the steering cable (12a, 15a, 12b, 15b) is connect-
ed, the cable run (lla, 1l1lb) being fixed at its end.

2. A steering device as claimed in claim 1, in which
the deflecting wheel holder (2la, 21b) is a substantially
U-shaped yoke, the two legs of which are parallel to the
plane of the steering wheel and the web portion of which
is connected to the respective steering cable (l2a, 15a,
12b, 15b).
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3. A steering device as claimed in claim 1 or 2, in
which the steering wheel (8) is a sprocket, the trans-
mission cable (1l1) is a transmission chain and the de-
flecting wheel (20a, 20b) of the coupling element (1l3a,
13b) is a sprocket.

4. A steering device as claimed in any one of claims
1-3, in which each of the two steering cables (12a, 15a,
12b, 15b) consists of a transmission chain.

5. A steering device as claimed in claim 4, in which
the two steering cables (12a, 15a, 12b, 15b) between the
respective deflecting wheels (l4a, 14b) and the wheel
assembly (3, 4, 5b) are located in a common plane which
is angled relative to the second and the third plane, the
steering device comprising a steering pulley (4) which is
included in said wheel assembly (3, 4, 5b) and which is
located in this common plane and to which the steering
cables are connected, each of the chains (12a, 15a, 12b,
15b) forming the steering cables consists of two partial
chains (1l2a, 15a and 12b, 15b) which between the respec-
tive deflecting wheels (l4a, 14b) and the steering pulley
(4) are coupled together by means of a link element (lé6a,
16b; 23), so as to form a straight line with each other,
said link element having a first hinge pin (29) to which
an end link of one partial chain (12a, 12b) is articu-
lated, and a second hinge pin (31) to which an end link
of the other partial chain (15a, 15b) is articulated,
said two hinge pins (29, 31) being turned around said
straight line (L) relative to each other at an angle
equalling the angle at which said common plane is angled
relative to the second and the third plane, respectively.

6. A steering device as claimed in claim 5, in which
salid common plane i1s a horizontal plane and said second
and said third planes are vertical planes.

7. A steering device as claimed in any one of claims
1-6, in which said second plane as well as said third
plane are angled 90° relative to the plane of said steer-

ing wheel.
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