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Description

[0001] The present invention relates to an industrial
truck comprising a pivotal protection gate according to
the preamble of claim 1.

BACKGROUND

[0002] Industrial trucks may be provided with a plat-
form so that the driver can ride on the truck. In order to
protect the driver from falling off the platform during op-
eration of the truck, side bars are arranged over the sides
of the platform. The side bars, also called protection gate
or driver’s stand guard are typically pivotal so that they
can be swung away from the platform to allow the driver
to enter or leave the platform.

[0003] JP9151090 shows an industrial truck having a
platform for the driver and a pivotal protection gate to
protect the driver. The protection gate comprises a lock-
ing mechanism that locks the protection gate in a position
over the platform so that it protects the driver. The locking
mechanism comprises a spring biased locking pin that
enters a corresponding opening in the protection gate.
When the driver wants to leave the platform he must re-
lease the locking mechanism by pulling out the locking
pin and then swing the protection gate upwards away
from the platform.

[0004] One problem associated with the known pro-
tection gate is that it comprises several separate parts
and therefore is expensive and complicated to manufac-
ture. A further problem is that the driver needs both hands
to operate the known protection gate. The driver must
use one hand to pull out the spring biased locking spring
to release the locking mechanism and the other hand to
swing away the protection gate. For a driver who raises
and lowers the protection gate very often during a working
day this is cumbersome and inefficient use of time.
[0005] Hence, it is an object of the present invention
to provide an industrial truck comprising an inexpensive
protection gate of simple construction that can be oper-
ated with a minimum of work performed by the driver.

SUMMARY OF THE INVENTION

[0006] This object is achieved by an industrial truck
comprising a platform for a driver, a pivotal protection
gate and a releasable locking arrangement for locking
the protection gate in a protective position in which it pro-
tects a driver present on the platform characterized in
that the locking arrangement is arranged such that it is
automatically unlocked when the protection gate is piv-
oted upwards from the protective position to a release
position so that the protection gate may be lowered to a
rest position.

[0007] The locking arrangement is unlocked automat-
ically by a simple lifting motion of one of the side bars of
the protection gate, i.e. without direct manipulation by
the driver of the parts of the locking arrangement. This
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allows the protection gate to be easily operated by the
driver with a minimum of work. Since the driver only
needs one hand for operating the protection gate his oth-
er hand can be used to operate the truck. For example,
the driver can lower the protection gate and actuate the
forks of the truck at the same time to lower a load. For a
driver who enters and leaves the truck very often during
a working day this is a considerable saving of time. The
inventive protection gate is further simple in construction
and there is no need for any extra levers or actuators for
unlocking the locking arrangement. This allows the pro-
tection gate to be manufactured and installed at low cost.
The entire locking arrangement of the protective gate can
further be encapsulated in a housing. This prevents dirt
or moisture from entering the locking arrangement and
provides for little maintenance.

[0008] Preferably the locking arrangement comprises:
a spring element that is attached to the truck for releas-
able locking the protection gate in the predetermined pro-
tective position; a release element that is arranged such
that it releases the spring element from the protection
gate when the protection gate is pivoted upwards from
the protective position and wherein the release element
further is arranged such that the spring element remains
released from the protection gate as the protection gate
is lowered to the rest position.

[0009] Preferably, the locking arrangement comprises
alocking element that protrudes from the protection gate
and wherein the spring element comprises an opening
forreceiving the protruding locking element when the pro-
tection gate is in the protective position.

[0010] Preferably, the release element is arranged
such that it releases the spring element from the protrud-
ing locking element when the protection gate is pivoted
upwards to the release position.

[0011] Preferably, the release element is arranged
such that it pushes the spring element away from the
protruding locking element when the protection gate is
pivoted downwards from the release position to the rest
position.

[0012] Preferably, the release element pushes the
spring element away from the protruding locking element
when the protection gate is pivoted upwards to the re-
lease position.

[0013] Preferably, the release element pushes the
spring element away from the protruding locking element
so that the locking element passes the opening in the
spring element during lowering of the protection gate.
[0014] Preferably, the release element is movable ar-
ranged on the protection gate between a first end position
A and a second end position B;

wherein the locking arrangement is arranged such that
when the protection gate is pivoted upwards from the
protective position to the release position the release el-
ementisinthe end first position (A) and pushes the spring
element away from the locking element and when the
protection gate is pivoted downwards from the release
position to the rest position, the release element moves
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from end position A to position B and pushes the spring
element away from the locking element as the locking
element passes the opening of the spring element.
[0015] Preferably, the release element is pivotally at-
tached to the protection gate by a pivotal pin, whereby
the locking arrangement is arranged such that the angle
between the pivot and the spring element is 90° or more.
This ensures that maximal friction exist in the contact
between spring element and release element so that the
release element is prevented from sliding on the spring
element during downwards pivoting of the protection
gate. Instead, during pivoting of the protection gate, the
release element remains immovable with regard to the
spring element and pushes the spring element away from
the locking element.

[0016] According to a further embodiment, the indus-
trial truck comprises two or more locking arrangements
wherein the two or more locking arrangements locks the
protection gate in different raised positions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]
Figure 1: A schematic drawing of an industrial
truck according to a first preferred em-
bodiment of the invention.

A schematic drawing of a pivotal protec-
tion gate of the truck according to the first
embodiment of the invention.

A partly exploded view of the encircled
portion of the protection gate in figure 2.
Different views of an enlarged portion of
the protection gate according to the in-
vention.

A schematic drawing showing the func-
tion of the locking mechanism of the pro-
tection gate in the truck according to the
first embodiment.

An enlargement of the inventive protec-
tion gate according to an alternative.
An enlargement of the inventive protec-
tion gate according to an alternative.

Figure 2:

Figure 3:

Figure 4a-c:

Figure 5:

Figure 6:

Figure 7:

DESCRIPTION OF EMBODIMENTS

[0018] Figure 1 illustrates schematically an industrial
truck 1 according to a first preferred embodiment of the
invention. The truck illustrated in figure 1 is a so called
tiller arm truck. This truck type, also known as stacker or
order pick truck, is generally known in the art and its fea-
tures will therefore only be briefly described. The truck
comprises a housing 2 in which the motor, the hydraulic
system and the control system of the truck are located
(these parts are not shown in figure 1). The truck com-
prises a drive wheel 3 which is propelled by the motor,
forward support wheels 4 that are arranged on support
arms 5 and a load engaging means 6 that can be raised
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and lowered by a hydraulic cylinder 7. The truck 1 further
comprises a platform 8 on which the driver can stand
when driving the truck. The platform is pivotal between
an upright position and a lowered, horizontal position. A
steering means 9 e.g. a tiller arm is arranged such that
the driver can steer the truck while walking behind the
truck or while standing on the platform when the platform
is pivoted into a lowered position.

[0019] Although a tiller arm truck having a pivotal plat-
formis describedinfigure 1,itis obvious that the invention
also is applicable to other truck types. For example, the
protection gate may be used in a truck having a fixed
platform, or a driver’s booth. The truck may also be an
order pick truck in which the driveris present on a platform
that is raised on the mast of the truck.

[0020] The truck further comprises a protection gate
100 for protecting a driver present on the platform. The
protection gate comprises two elongated bars 101, 102
that extend from a protection gate attachment 110 (not
shown in the figure) that is attached to the top of the motor
housing of the truck close to the rear end of the truck. In
figure 1 only one bar 101 is shown since the truck 1 is
shown in a side view. The protection gate 100 comprises
a locking arrangement for locking the protection gate in
a position 105 where the bars 101, 102 of the protection
gate extend essentially horizontally over the platform 8
of the truck so that the protection gate protects the driver
from falling of the platform. The locking arrangement is
located in the protection gate attachment 110 and is
therefore not visible in figure 1, however it will be de-
scribed in detail further below. A protection gate housing
107 encapsulates the locking arrangement and protects
it from dust.

[0021] Above and in the following is by "horizontal di-
rection" or "horizontally" meant a direction that is essen-
tially parallel to the ground that truck is standing on. By
"vertical direction" or "vertically" is meant a direction that
is essentially perpendicular to the ground that the truck
is standing on.

[0022] According to the invention the locking arrange-
ment is arranged such that it locks the protection gate in
a protective position so that the protection gate cannot
be lowered. The locking arrangement is further arranged
such that it is unlocked when the protection gate is piv-
oted upwards from the protective position 105 . This is
achieved in that the driver lifts one of the bars 101, 102
of the protection gate to a release position 104. The bars
101 and 102 are interconnected, so when one bar is lifted
the entire protective gate pivots and therefore also the
other bar is lifted. Thereafter the protection gate can be
pivoted downwards i.e. lowered, to a rest position 106 in
which the bars of the protection gate does not block the
sides of the platform. In the rest position 106, as can be
seen in figure 1, the bars 101, 102 of the protection gate
hang vertically from the attachment 110 along the sides
of the motor housing so that the sides of the platform 8
are free.

[0023] Figure 2 is a detailed view of the truck in figure
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1 showing the protection gate 100, the protection gate
attachment 110 and the locking arrangement 200. The
protection gate has a U-shaped form, comprising a mid-
dle section 103 that interconnect a first bar 101 and a
second bar 102. Typically, the protection gate is made
from a bent metal pipe, such as an aluminium tube. At
the end of the bars 101, 102 are protective pads 104,
105 arranged to protect the driver from shocks and pro-
vide side support.

[0024] The middle section 103 of the protection gate
is pivotally attached to the protection gate attachment
110. The protection gate attachment 110 is an essentially
L-shaped metal plate having a vertical portion 111 and
a lower horizontal portion 112 for attachment to the truck
motor housing, e.g. by screws or rivets. The middle sec-
tion 103 of the protection gate is pivotally attached in the
top of the vertical portion 111 so that the protection gate
can pivotupwards and downwards. There are many ways
of pivotally attaching the middle section of the protection
gate to the protection gate attachment 110. In this em-
bodiment, the middle section 103 of the tube shaped pro-
tection gate is clamped between two blocks 121, 122
which each has arecess that corresponds to the diameter
of the middle section 103. The recess formed by the
blocks 121, 122 is slightly larger than the outer diameter
of the middle section to allow the middle section to rotate
between the two blocks.

[0025] The locking arrangement 200 comprises a
spring element 210, a locking element 220 and a release
element 230. The locking arrangement 200, which is en-
circled in figure 2 will in the following be described with
reference to figures 3 which shows a partly exploded view
of the encircled area in figure 2.

[0026] Figure 3 shows a pin shaped locking element
220 which protrudes radially from a cam 221 that is firmly
attached to the middle section 103. The cam 221 has an
upper surface 222 that faces away from middle section,
a lower surface, (not shown) that is in contact with the
middle section and two side surfaces 223, 224 that are
perpendicular to the periphery of the middle section, only
side surface 223 is visible in figure 3. The cam 221 is
firmly attached, e.g. welded to the middle section 103 so
that is follows the pivoting motion of the protection gate.
A portion of the upper surface 222 of the cam 221 has
been milled away so that a recess 225 is formed in the
periphery of the cam. The recess 225 extends between
two radially extending end surfaces A and B which will
be explained further below. An opening 226 for a pin is
provided between end surfaces A and B.

[0027] According to an alternative the locking element
is apinthatis directly attached to the surface ofthe middle
section 103, e.g. riveted or welded. It is also possible to
form the locking element integrally together with the pro-
tection gate, e.g. by moulding.

[0028] The locking arrangement further comprises a
release element 230. The release element has an elon-
gated oval shape and has a circumferential radial surface
231 and side surfaces 232 and 233. Only side surface

10

15

20

25

30

35

40

45

50

55

233 is visible in figure 3. A stop member 234, i.e. small
stud projects from the side surface 232 in a first end of
the release element. The second end of the release el-
ement comprises a through hole 235. The release ele-
ment is pivotally attached to the side surface 223 of the
cam 221 by a pin 236 which extends through openings
226 and 235 in the cam and the release element. The
release element is attached in a position between end
surfaces A and B of the recess 225 in the cam and so
that the stop member 234 protrudes into the recess 225.
The release element is further positioned on the cam 221
and dimensioned so that the first end of the release ele-
ment extends past the upper surface 222 of the cam. In
particular, the release element is arranged such that first
end of the release element protrudes past the locking
element 220. In operation the release element is mova-
ble, i.e. can be pivoted, between a first end position A
and a second end position B, which correspond to end
surfaces A and B of the recess in the cam 221. The pivotal
motion of the release elementis blocked when stop mem-
ber 234 comes into contact with either end surface A or
end surface B.

[0029] Itis notnecessary thatthe locking arrangement
comprises a cam to which the release elementis pivotally
attached. It is also possible to arrange the release ele-
ment movable directly on the periphery on the middle
section of the protection gate. This may for example be
achieved by forming a groove in the surface of the middle
section. In this case the groove should extend over a
portion of the circumference of the middle section and
the two ends of the groove define end position A and
end position B. A release element in the form of a steel
ball may be arranged slidable in the groove between end
position A and end position B.

[0030] The locking element further comprises a spring
element 210. The spring element 210 is typically a leaf
spring, i.e. a rectangular elongated strip of resilient metal
such as steel. The lower end portion 211 of the leaf spring
is attached to the vertical portion 111 of the protection
gate attachment 110, in a position below the middle sec-
tion 103 of the protection gate. The spring element ex-
tends upwards so that its upper end 212 extends over
the release element 230. The spring element comprises
an opening 213 which is dimensioned to receive the lock-
ing element 220. The opening 213 is located such that it
receives the locking element 230 when the protection
gate is in the horizontal protective position. As can be
seen in figure 3 the spring element comprises a contact
surface 214 which is located above the opening 213 in
the spring element. The contact surface 214 allows the
release element to act on the spring element and press
the spring element away from the locking element. It is
obvious the extension of the contact surface has to be
selected with regard to the position of the release element
and the locking element. For example, the contact sur-
face has a length of at least 8 mm and extends beyond
the opening the opening in the spring element.

[0031] Figure 4ato 4c shows different views of the as-
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sembled locking arrangement. Figure 4a shows the re-
lease element 230 which is pivotally attached to the side
223 of the cam 221. The locking arrangement 200 is in
a locked position in which the locking element 220 ex-
tends through the opening 213 in the spring element.
Figure 4b shows a side view of the locking arrangement
in figure 4a. In figure 4b, the release element is in the
end position A, inwhich the stop member 234 is in contact
with the end surface A of the recess 225 in the cam.
Figure 4c shows the locking arrangement in unlocked
position, in which the release element 230 is in the end
position B and presses the spring element 210 away from
the locking element.

[0032] The principle of the function of the inventive pro-
tection gate will be described in the following with refer-
ence to figure 5 which schematically shows a view cut
longitudinally along the protection gate in figure 2.
[0033] In figure 5a the protection gate 100 is locked in
the protective horizontal position 105. Hence, the bar 102
is oriented essentially horizontally. The locking element
220 that protrudes from the middle section 103 of the
protection gate extends through the opening 213 of the
spring element 210. The release element 230 is in the
end position A and in contact with the spring element.
[0034] To unlock the locking arrangement 200 so that
the protection gate can be lowered, the bar 102 is lifted
upwards to a release position, see figure 5b. This causes
the middle section 103 of the protection gate to pivot in
the protection gate attachment (not shown). As the pro-
tection gate is pivoted upwards, the release element 230
slides over the spring element and pushes the spring
element away from the locking element 220 so that the
locking element no longer extends through the opening
213 in the spring element, i.e. the looking element is free
from the spring element. The release position 104 is a
position in which the release element 230 is in the first
end position A and pushes the spring element away from
the locking element, so that the the spring element is
released from locking element. In this position the angle
between the pivotal attachment point of the release ele-
ment and the spring element is preferably 90° or more.
In figure 5b this is illustrated by the angle between the
spring element and a straight line from the pivotal attach-
ment point of the release element to the spring element.
The reason therefore is that in this angular position, max-
imal friction exists between the spring element and re-
lease element. Preferably, the locking arrangement is
arranged such that the spring element is released from
the locking element when the side bars are lifted by an
angle of 1-10°, more preferred 3-7°, most preferred 5° in
relation to the essentially horizontal position.

[0035] Thereafter, as shown in figure 5c¢ the protection
gate 100 is pivoted downwards, i.e. the bar 102 is low-
ered. During lowering of the protection gate, the resilien-
cy of the spring element 210 forces the spring element
to press on the release element. The high friction be-
tween the spring element and the release element pre-
vents the release element from sliding on the spring el-
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ement during downwards pivoting of the protection gate.
Instead, release element 230 remains immovable, with
regard to the spring element and pivots instead over the
periphery of the middle section of the protection gate from
end position A to end position B. Hence, the release el-
ement and the spring element remains a position where
they form an angle of 90° or more whereby maximum
friction exist between the release element and the spring
element. This has the effect that the release element
keeps the spring element pushed away from the locking
element 220 so that the locking element can pass the
opening 213 in the spring element during lowering of the
protection gate to the rest position.

[0036] Figure 5d shows the protection gate in the ver-
tical rest position.

[0037] When the protection gate is raised from the rest
position, the locking element slides over the surface of
the spring element until the locking element reaches and
enters the opening 213 in the spring element then the
protection gate is locked in the protective position.
[0038] Figure 6 shows a second embodiment of the
inventive truck in which the protection gate comprises a
first and a second locking arrangement 200, 200’. The
locking arrangements are identical but the cams 221,
221’ of the first and second locking arrangements are
displaced in relation to each other on the periphery of the
middle section of the protection gate. As can be seen in
figure 6, this causes the locking element 220, 220’ and
the release element 230, 230’ of the first and second
locking arrangement to be displaced in relation to each
other. In figure 6, the first locking arrangement 200 is
displaced by 14° inrelation to the second locking arrange-
ment 200’. The advantage therewith is that the protection
gate can be locked in two different positions so that the
position of the protection gate can be optimized with re-
gard to the length of the driver. For example the first lock-
ing arrangement 200 locks the protection gate in a first
protective position that suits a shortdriver and the second
locking arrangement 200’ locks the protection gate in a
second protective position that suits a tall driver. In order
to increase the stability of the protection gate when it is
in the locked protective position the two locking elements
could be parallel, i.e. notdisplaced. Itis of course possible
to provide more than two locking arrangements.

[0039] The locking arrangements shown in Figure 7
are identical to the locking arrangements shown in figure
6. However in figure 7 are also the spring elements 210,
210’ shown, the spring elements were excluded in figure
6 in order to not obscure underlying components for the
viewer.

[0040] In operation, the protection of the second em-
bodiment works similar to the first embodiment.

[0041] Following is the function described when the
protection gate is released and lowered from the second
protective position in which the gate is locked by the sec-
ond locking arrangement 200’. When the gate is lifted to
the release position the release element 230°, which is
in end position A’, pushes the spring element 210’ away
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from the locking element 220’. When the gate is lowered
from the release position, the release element 230’
moves from end position A’ to end position B’ and holds
the spring element away from the locking element 220’
until the locking element 220’ has passed the opening
213’ in the spring element 210’. Thereafter the release
element 230 of the first locking arrangement 100, which
is in its end position A, comes into contact with spring
element 210 and pushes it away as the release element
230 moves from end position A to end position B. There-
by, the protection gate may be lowered from the upper-
most protecting position to the rest position without lock-
ing in the lower protecting position.

[0042] When the gate is raised from the rest position,
the locking element 220 of the first locking arrangement
100 slides over the surface of the spring element 210
until the locking element reaches and enters the opening
213 in the spring element 213. Then the protection gate
is locked in the lower protective position. If the gate is
lifted from this position, the release element 230 pushes
the spring element 210 away until the locking element
220’ of the second locking arrangement 100’ comes into
contact with spring element 210°. If the gate is raised
further, the locking element 220’ slides over the surface
of the second spring element 210’ until the locking ele-
ment 220’ enters the opening 213’ in the second spring
element 210’ and locks the gate in the upper protective
position.

[0043] In the above embodiment, the first and second
locking arrangements 200 and 200’ are displaced by 14°.
However, if they are displaced with a very large angle
other parts of the locking arrangements must be modified
accordingly. For example, by extending the spring ele-
ment.

Claims

1. An industrial truck comprising a platform (8) for a
driver and a pivotal protection gate (100) and a re-
leasable locking arrangement (200) for locking the
protection gate (100) in a protective position (105)
in which it protects the driver that is present on the
platform (8) characterized in that the locking ar-
rangement (200) is arranged such that it is automat-
ically unlocked when the protection gate (100) is piv-
oted upwards from the protective position (105) to a
release position (104) so that the protection gate
(100) maybe lowered to a rest position (106).

2. Theindustrial truck according to claim 1, wherein the
locking arrangement (200) comprises:

a spring element (210) that is attached to the
truck for releasable locking the protection gate
(100) in the predetermined protective position
(105);

a release element (230) that is arranged such
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that it releases the spring element (210) from
the protection gate (100) when the protection
gate is pivoted upwards from the protective po-
sition (105) and wherein the release element
(230) further is arranged such that the spring
element (210) remains released from the pro-
tection gate (100) as the protection gate (100)
is lowered to the rest position (106).

The industrial truck according to claim 2 wherein the
locking arrangement (200) comprises a locking ele-
ment (220) that protrudes from the protection gate
(100) and wherein the spring element (210) compris-
es an opening (213) for receiving the protruding lock-
ing element (220) when the protection gate (100) is
in the protective position (105).

The industrial truck according to claim 3, wherein the
release element (230) is arranged such that itreleas-
es the spring element (210) from the protruding lock-
ing element (220) when the protection gate (100) is
pivoted upwards to the release position (104).

The industrial truck according to claim 4, wherein the
release element (230) is arranged such thatit pushes
the spring element (210) away from the protruding
locking element (220) when the protection gate (100)
is pivoted downwards from the release position (104)
to the rest position (106).

The industrial truck according to claim 5, wherein the
release element (230) pushes the spring element
(210) away from the protruding locking element (220)
when the protection gate (100) is pivoted upwards
to the release position (104).

The industrial truck according to claim 5, wherein the
release element (230) pushes the spring element
(210) away from the protruding locking element (220)
so that the locking element (220) passes the opening
(213) in the spring element (210) during lowering of
the protection gate (100).

The industrial truck according to any of claims 3 - 7
wherein the release element (230) is movable ar-
ranged on the protection gate (100) between a first
end position A and a second end position B;

wherein the locking arrangement (200) is arranged
such that when the protection gate (100) is pivoted
upwards from the protective position (105) to the re-
lease position (104) the release element (230) is in
the end first position (A) and pushes the spring ele-
ment (210) away from the locking element (220) and
when the protection gate (100) is pivoted downwards
from the release position (104) to the rest position
(106), the release element (230) moves from end
position A to position B and pushes the spring ele-
ment away from the locking element (220) as the
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locking element passes the opening (213) of the
spring element (210).

The industrial truck according to claim 8, wherein the
release element (230) is pivotally attached to the pro-
tection gate by a pivot (236) whereby the locking
arrangement (200) is arranged such that the angle
betweenthe pivot (236) and the spring element (210)
is 90° or more.

The industrial truck according to any of claims 1 -9,
comprising two or more locking arrangements (200,
200’) wherein the two or more locking arrangements
(200, 200’) locks the protection gate in different
raised positions.
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