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(54) Tiller arm truck and method for improvement of its ergonomics

(57) The invention relates to a tiller arm truck (10)
designed so that the tiller arm (20) can be set in a first
neutral steering position (20a) and in a second neutral
steering position (20b), which differs with an angle α be-
ing less than 90° from each other. The invention also

relates to a method for improving the ergonomics of a
tiller arm truck (10), wherein the tiller arm (20) is set in a
neutral steering position (20b) differing with an angle α
being less than 90° from the longitudinal direction (80)
of the truck.
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Description

TECHNICAL FIELD

[0001] The invention relates to the area of tiller arm
trucks and a method for improvement of the ergonomics
of tiller arm trucks.

BACKGROUND

[0002] A tiller arm truck is manoeuvred by means of a
tiller arm which is mounted on the truck body and which
can be rotated in right hand circuit or in left hand circuit
by the operator. The truck can be driven onwards or back-
wards, i.e. in a direction from or towards the truck forks.
The operator is usually turned away from the truck body,
i.e. in the direction of travel, when the truck is driven in
a direction from the forks.
[0003] Document WO2009009446 A1 describes a
truck, which steering gear can be set in three steering
positions. Two of the steering positions makes it possible
to steer the truck from two operator positions P1, P2 being
opposite to each other. The third steering position makes
it possible to steer the truck from an operator’s position
beside the truck.

SUMMARY OF INVENTION

[0004] When an operator drives a tiller arm truck in a
direction away from the truck forks, the operator is forced
to take a relatively unergonomic posture. The operator
must hold the tiller arm behind his body with his arm bent
and simultaneously turn his body away from the truck
body. In this position has the operator only limited pos-
sibility to steer the truck in the direction facing the oper-
ators back, because this means that the operator has to
stretch his arm behind his back. Further, in this direction
has the operator only a limited view. The present inven-
tion aims at solving these problems.
[0005] According to the invention the mentioned prob-
lem is solved by designing the tiller arm truck so that the
tiller arm can be rotated around an essentially vertical
axis and be set in a first neutral steering position and in
a second neutral steering position, wherein the first neu-
tral steering position and the second neutral steering po-
sition differ by a angle α being less than 90 ° from each
other.
[0006] In this way the operator has the possibility to
adjust the position of the tiller arm around an essentially
vertical axis, so that a more natural posture can be taken.
By adjusting the neutral  steering position of the tiller arm,
i.e. the position for straight on driving, the operator can
hold the tiller arm with his arm stretched at his side. This
makes it easier for the operator to turn the upper part of
his body in the direction of travel.
[0007] The angle α between the first neutral steering
position and the second neutral steering position is pref-
erably in the interval of 5-45°, or more preferably 15-35°.

The size of the angle depends on the form and dimen-
sions of the tiller arm, and also on the length and personal
preferences of the operator. The angle α is an angle of
rotation around an essentially vertical axis. The axis is
defined as being essentially vertical, since it can be un-
derstood that the axis will not be directed exactly vertical
when the truck is driven on a sloping ground. Said axis
runs vertically through the track body.
[0008] The angle α is preferably chosen so that the
operator can take an ergonomically correct posture when
driving the tiller arm truck in a direction away from the
forks. The angle α is advantageously chosen so that the
second neutral steering position makes it possible for an
operator, who is turned away from the truck, to assign
the tiller arm equally large deflection in both directions.
In this way a good manoeuvrability is obtained.
[0009] The tiller arm truck can further comprise a plat-
form on which the operator can stand. Once again can
the angle α be chosen so that the second neutral steering
position makes it possible for the operator, who is on the
platform and is turned away from the truck, to assign the
tiller arm equally large deflection in both directions. How-
ever, the invention is not limited to tiller arm trucks with
a platform. It can also be used on tiller arm trucks without
a platform or with a hinged platform, where the operator
walks on the ground and steers the truck.
[0010] The tiller arm truck can be of the steer- by- wire
type, wherein the tiller arm truck comprises an electronic
steering circuit, which makes it possible to change the
neutral steering position, i.e. the tiller arm can be set to
a first neutral steering position and to a second neutral
steering position. This implies a relatively simple imple-
mentation of the invention. For example, a software code
steering the electronic steering circuit can be completed
with instructions making it possible to change the neutral
steering position. The invention can be applied to an ex-
isting tiller arm truck of the steer- by- wire- type by up-
dating software, which is executed in a computer in the
truck.
[0011] The electronic steering circuit or the computer
can be designed so that the change of the neutral steering
position is reset when the operator leaves said platform.
Hereby, the risk is eliminated that the operator, or another
operator, disregards the change of the neutral steering
position and unintentionally steers the truck in a wrong
direction.
[0012] The invention can also be applied to a tiller arm
truck, which is not of the steer- by- wire- type. For exam-
ple, the truck might comprise locking means, which
renders it possible to change the neutral steering position
by releasing said locking means temporarily when the
neutral steering position is changed. Alternatively, the
tiller arm can comprise hinge means, which makes it pos-
sible to change the neutral steering position by folding
the tiller arm around the hinge means. An advantage with
the last embodiment is that the change of the neutral
steering position can be seen clearly by the operator.
[0013] The tiller arm truck can comprise indicating
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means to indicate that he neutral steering position has
been changed. Said indicating means can comprise one
or several indicating lamps. The indicating means can
be integrated in the tiller arm and be designed so that
the operator can see and/or feel that the neutral steering
position has been changed.
[0014] The invention also solves the said problem by
a method for improving the ergonomics of a tiller arm
truck, comprising the step of setting the tiller arm of the
tiller arm truck in a neutral steering position, which differs
with an angle α being less than 90° from the longitudinal
direction of the tiller arm truck. This method offers the
possibility to the operator to adjust the position of the tiller
arm so that a more natural posture can be taken.

DESCRIPTION OF THE DRAWINGS

[0015] The invention is described here below by means
of examples of embodiments and figures, in which

figur 1 is a perspective view of a tiller arm truck ac-
cording to the present invention, with the tiller
arm in a second neutral position,

figure 2 is a view seen from above of the tiller arm
truck in figure 1,

figure 3 is a view seen from above of a conventional
tiller arm truck,

figure 4 illustrates a method for improvement of the
ergonomics of a tiller arm truck,

figure 5 is a view seen from above of a tiller arm truck
according to a second embodiment of the in-
vention, and

figure 6 is a view seen from above of a tiller arm truck
according to a third embodiment of the inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0016] Figure 1 illustrates a tiller arm truck 10 accord-
ing to the invention and an operator, who drives the tiller
arm truck by means of a tiller arm 20, which is attached
to the body 30 of the truck. The tiller arm truck has on a
first side 40 load carrying means 50, in the form of forks.
The operator is positioned on a second side 60, opposite
the first side 40, and holds the tiller arm 20 extending
from the truck body 30 in a direction towards the second
side 60.
[0017] The figure references that have been intro-
duced in figure 1 are also valid for figures 2, 3, 5, and 6.
Figure 2 shows a view seen from above the tiller arm
truck according to the invention, with the tiller arm in a
neutral position 20b, and figure 3 shows a conventional
tiller arm truck. In figure 3 is the lengthwise direction of

the tiller arm 20 parallel with the straight direction 80 of
travel of the conventional truck, which means that the
tiller arm 20 is in a neutral steering position 20a. Figure
3 shows clearly that the conventional tiller arm truck,
when being driven in a direction 80 straight away from
the load (nor shown) on the forks 50, forces the operator
to take an unergonomical working posture. This is par-
ticularly relevant when the operator stands on the plat-
form 70 and is positioned in front of the truck. Hence, the
truck is moving in the direction 80, which the second side
60 is facing, and the operator is positioned on this second
side 60.
[0018] It can be seen from figure 3 that the arm of the
operator is bent behind the back of the operator. The
right shoulder is withdrawn and the elbow is raised behind
the back. The large angle between the head and the up-
per part of the operator, almost 90°, has the effect that
the spinal is twisted. The operator has in this working
position a limited possibility to manoeuvre the tiller arm
truck. In order to be able to turn in a direction 80b (to the
left in figure 3), the operator must stretch out his arm
behind the body. Additionally, when turning in this direc-
tion 80b, the view of the operator is limited.
[0019] If the operator steer the truck and walks simul-
taneously, the operator has a possibility to walk at the
side in front of the truck and therewith hold the arm in a
more ergonomical way. However, in narrow passages
the operator has to go straight in front of the truck, which
leads to an unergonomical posture of the body.
[0020] Figure 2 illustrates the present invention. Here
is the tiller arm 20 rotated from a first neutral steering
position 20a (corresponding to what is shown in figure 3)
to a second neutral steering position 20b. The second
neutral steering position 20b differs with an angle α from
the direction of travel 80 of the tiller arm truck, which
during a drive straight ahead coincides with the longitu-
dinal direction 80 of the truck. The tiller arm in figure 2
has a direction which differs with an angle α from the tiller
arm in figure 3. Due to this change of the neutral steering
position, the operator can take a more ergonomical work-
ing position.
[0021] It is clear from figure 1 and 2 that the operator,
as a consequence of the change of the neutral steering
position, holds his arm outstretched at his side, rather
than behind his back (as in the case in figure 3). The
operator can relatively freely turn the upper part of his
body in the direction of travel 80. The spinal is less twisted
since the angle between the head and the upper part of
the body of the operator is less than in the case shown
in figure 3. The working position of the operator is there-
with ergonomical, while the operator has the possibility
to turn the tiller arm truck in both direction 80a, 80b with-
out being limited by an uncomfortable working posture
or a bad view. The operator can, in this position, com-
fortably drive the truck 10 during a long time.
[0022] Figure 1, 2 as well as figure 3 illustrates as de-
scribed neutral steering positions 20a, 20b, i.e. positions
of the tiller arm, which result in a driving straight forwards
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or straight backwards. In a neutral steering position is/are
the steering wheel/wheels (not shown), which is/are
mounted under the truck 10 and on which the truck is
rolling, directed parallelly with the longitudinal axis 80 of
the truck. The position of the tiller arm in figure 3 is here
called a first neutral steering position 20a and the position
in figure 1 and 2 is called a second neutral steering po-
sition 20b. As should be clear from a comparison of fig-
ures 2 and 3, the steering positions 20a, 20b differ from
each other by an angle α.
[0023] The tiller arm 20 of the tiller arm truck can be
rotated around a vertical axis 90, illustrated in figure 1,
during the driving of the truck. Such a rotation leads to
steering of the steer wheels of the truck. Hence the angle
α is an angle of rotation around a vertical axis 90, or with
other words around an axis extending in a vertical direc-
tion through the body 30 of the truck. The tiller arm can
be raised or lowered relatively the body 30 of the truck,
by means of a horizontal axis through which the tiller arm
is attached to the truck body, as illustrated in figure 1. As
being pointed out, the vertical axis 90 is not directed ex-
actly axially when the truck is driven of a sloping ground.
[0024] The illustrated tiller arm truck 10 is of the steer-
by-wire type, which means that there is no mechanical
coupling between the steering wheel and the tiller arm
20. The steering of the steering wheel/wheels is achieved
by means of electronics, which is affected by the opera-
tion of the tiller arm 20 and which affects the steering
wheel, for example hydraulically or electrically. A truck
computer 25, comprising a processor, a primary memory
and a secondary memory is arranged in the tiller arm
truck to receive signals from the operator and take care
of the operation of the truck. Hence, the truck computer
provides for the change of the neutral steering position
20a, 20b.
[0025] In the case that the tiller arm truck 10 is of the
steer-by-wire type and comprises a platform 70 for the
operator, the truck can be adapted to reset the change
of the neutral steering  position 20a, 20b when the oper-
ator leaves the platform 70. The tiller am truck can be
provided with sensing means (not shown), which senses
if an operator is positioned on the platform or not. The
sensing means is connected to the truck computer 25
and sends a signal when the operator leaves the platform,
whereafter the truck computer automatically resets the
change of the neutral steering position 20a, 20b. The
tiller arm truck 10 can also be adapted to indentify which
operator is driving the truck 10, and to only automatically
reset the change of the neutral steering position 20a, 20b
when a new operator is identified.
[0026] A tiller am truck which is not of the steer-by-wire
type, is normally steered by directly mechanically couple
the tiller arm to a steering wheel. When the invention is
applied on such a tiller arm truck, means for temporarily
detaching this coupling can be arranged on the truck.

Figure 5 shows a tiller arm truck which is not of the
steer-by-wire type. The change of the neutral steer-

ing position can be achieved by letting the fixing
means 22 of the tiller arm around a vertical steering
axis (not shown) be temporarily detachable. The
steering axis extends from the steering wheel (not
shown) to the fixing means 22 of the tiller arm above
the truck body 30. The steering axis doesn’t need to
be directed exactly axially. The tiller arm truck can
be designed with a slightly inclined steering axis, i.e.
an essentially vertical axis. A locking means 24 in
the form of a pin 24 of the fixing means 22 of the tiller
arm can be displaced (as indicated by the double
arrow in figure 5) in its longitudinal direction to in
order to establish or release a positive fit between
the fixing means 22 of the tiller arm and the steering
axis. The steering axis can for example comprise a
number of holes along its periphery, into which holes
the pin 24 can be inserted. A non-positive fit can be
used instead of a positive fit, in which case the ten-
sioning means for example can be a wheel (not
shown) on a threaded axis, which can be screwed
through the fixing means 22 to abut the steering axis.

Figure 6 shows another example of how the change
of the neutral steering position can be achieved. Ac-
cording to this example the tiller arm is folded. Ac-
cording to this purpose the tiller arm is provided with
a hinge 26, around which the tiller arm can be folded.
The hinge 26 comprises locking means 28, which
can be temporarily released in order to fold the tiller
arm and set a wished neutral steering position. The
locking means 28 can achieve a positive fit or a non
positive fit as above.

[0027] As can be realised from the figures 1-3, 4 and
5 the tiller arm 20 comprises in its distal end a handle
with a grip being transversal to the longitudinal direction
of the tiller arm. The handle comprises control means
and different operating indicators, and can also comprise
the truck computer 25. The operating means are de-
signed as buttons and rotary controls, which are  used
to steer the truck and its forks. The operating indicators
can be lamps and displays, which for example show the
current velocity, charge level and height of lift.
[0028] According to the invention special indicators 35
are provided in order to detect that the neutral steering
position 20a, 20b has been changed. These steering po-
sition indicators 35 are preferably designed so that an
operator, who approaches the truck 10 from another task,
easily can decide if the neutral steering position (20a,
20b) has been changed. For example, the truck body 30
and/or the tiller arm 20 can be provided with lightening
means 35, such as light bulbs or LED’s, which are easy
to identify. The handle can also comprise a display on
which the change of the neutral steering position 20a,
20b is shown.
[0029] The figures illustrate different examples of suit-
able steering position indicators 35. Figure 1 shows a
steering position indicator 35 in the form of a lamp 35
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provided in the platform 70. Right and left steering posi-
tion indicators 35, arranged on each side of the upper
side of the truck, are suggested in figure 2. In figure 5,
right and left steering position indicators 35 in the form
of lamps are integrated in the handle of the tiller arm,
more precisely in the grip of the handle. Finally, figure 6
illustrates tactile steering position indicators 35 in the
form of blunt pins within the grip of the handle, which can
be adapted to protrude from the surface of the grip when
the steering position has been changed. One or several
of the shown steering position indicators 35 can be im-
plemented one by one or several together, independent
of if the truck is of the steer-by-wire type or not, and in-
dependent of on which way the truck is adapted to admit
a change of the neutral steering position.
[0030] The method according to the invention is de-
scribed here below. As already described, the neutral
steering position of the tiller arm of the tiller am truck can
be changed when an operator so wishes.
[0031] In a first step 100 the tiller arm is released from
the steering wheel of the truck. This can be achieved
through that operator activates an operating means, like
for example presses a button, pulls out a locking pin or
turns a wheel. If the truck is of the steer-by-wire type the
release is handled by the truck computer 25. If the truck
has a mechanical coupling between the tiller arm and the
steering wheel, the release has as effect that said me-
chanical coupling is broken, for example by admitting the
tiller arm to rotate freely around an axis extending to a
steering wheel.
[0032] In a second step 110, the operator turns the
tiller arm to a wished angle α. The turning is performed
around an essentially vertical axis 90. This angle adjust-
ment can be performed in discrete steps, or be performed
continuously. A suitable angle adjustment is in the inter-
val 5-45°, or more suitable in the interval 15-35°. In the
showed example 25° is chosen. The size of  the change
which is needed in order for the operator to take a com-
fortable posture depends principally on the design of the
tiller arm and on the length and preferences of the oper-
ator.
[0033] In a third step 120 the tiller arm is locked again
relatively the steering wheel of the tiller arm truck, for
example by the operator deactivating the operating
means. If the truck is of the steer-by-wire type, the locking
is handled by the truck computer. If the truck has a me-
chanical coupling between the tiller arm and the steering
wheel, the locking leads to an re-insertion of said me-
chanical coupling means. In the case that indicators 35,
which indicate that the neutral steering position 20a, 20b
has been changed, have been provided on the truck,
these indicators can be activated in the third step 120.
[0034] The tiller arm truck in the showed embodiments
is provided with a platform 70. However, the invention is
not limited to tiller arm trucks with a platform. It can also
be used on tiller arm trucks without a platform or with a
hinged platform, where the operator walks on the ground
and steers the truck.

Claims

1. A tiller arm truck (10) comprising a truck body (30)
and a tiller arm (20) for steering of said tiller arm truck
(10), which tiller arm truck (10) is designed so that
the tiller arm (20) can be rotated around an essen-
tially vertical axis (90) and can be set in a first neutral
steering position (20a) and in a second neutral steer-
ing position (20b), 
characterized in that the first neutral steering posi-
tion (20a) and the second neutral steering position
(20b) differ with an angle α being less than 90° from
each other.

2. The tiller arm truck (10) according to claim 1, wherein
the angle α is in the interval 5-45°.

3. The tiller arm truck (10) according to claim 1 or claim
2, wherein the angle α is chosen so that the second
neutral steering position (20b) makes it possible for
an operator, who is turned away from the truck, to
assign the tiller arm (20) equally large deflection in
both directions (80a, 80b).

4. The tiller arm truck (10) according to any of the pre-
vious claims, further comprising a platform (70) for
the operator, wherein the angle α is chosen so that
the second neutral steering position (20b) makes it
possible for the operator, who is on the platform (70)
and is turned away from the truck body (30), to assign
the tiller arm (20) equally large deflection in both di-
rections (80a, 80b).

5. The tiller arm truck (10) according to any of the pre-
vious claims, wherein the truck is of steer-by-wire
type, and wherein the tiller arm truck comprises an
electronic steering circuit (25), which makes it pos-
sible to change the neutral steering position.

6. The tiller arm truck (10) according to claim 4 and 5,
wherein the electronic steering circuit (25) is de-
signed so that the change of the neutral steering po-
sition (20a, 20b) is reset when the operator leaves
the platform (70).

7. The tiller arm truck (10) according to any of claims
1-4, comprising locking means (24, 28) making it
possible to change the neutral steering position (20a,
20b) by said locking means (24, 28) being tempo-
rarily released when the neutral steering position
(20a, 20b) is changed.

8. The tiller arm truck (10) according to claim 7, wherein
the tiller arm (20) comprises hinging means (26),
making it possible to change the neutral steering po-
sition (20a, 20b).

9. The tiller arm truck (10) according to any of the pre-
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vious claims, comprising indicating means (35) for
indicating that the neutral steering position (20a,
20b) has been changed.

10. A method for improving the ergonomics of a tiller arm
truck (10), comprising the step (110) of setting the
tiller arm (20) of the tiller arm truck in a neutral steer-
ing position (20b) which differs with an angle α being
less than 90° from the longitudinal direction (80) of
the tiller arm.
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