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(57) Abstract: The invention relates to an industrial truck for handling pallets (38). The inventive truck comprises a drive unit (2)
and a load unit (3). Said load unit (3) comprises two load-receiving arms (36, 37) which receive the pallet and which are oriented in
the direction of motion, that is in the longitudinal direction of the industrial truck. Said load-receiving arms (36, 37), when viewed
from the direction of motion or the longitudinal direction, are provided on different sides of the pallet (38) to be picked up and
o comprise a plurality of paliet pick-ups (42) that are spaced apart in the direction of motion or the longitudinal direction and that

) are engaged or disengaged with the pallet (38) by a transversal motion with respect to the direction of motion or the longitudinal
& direction.

(57) Zusammenfassung: Die Erfindung bezieht sich auf ein Flurférderzeug zur Handhabung von Paletten (38), mit einem Antriebs-
teil (2) und einem Lastteil (3). Der Lastteil (3) hat zwei in Fahrt- bzw. Liangsrichtung des Flurfoérderzeugs ausgerichtete Lastarme
(36, 37) zur Aufnahme der Palette (38). Die Lastarme (36, 37) sind, in Fahrt- bzw. Lingsrichtung betrachtet, jeweils auf verschiede-
O nen Seiten der aufzunehmenden Palette (38) vorgesehen und weisen eine Vielzahl von in Fahrt- bzw. Langsrichtung beabstandeten
Palettenaufnehmern (42) auf, die durch eine Bewegung quer zur Fahrt- bzw. Lingsrichtung in oder ausser Eingriff mit der Palette

(38) bringbar sind.
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Industrial Truck

Technical Field

The invention relates, 1n gsnexal, to an industrial truck with &
drive part and a load part for handling packed or empty pallets,
in accordance with the preamble of Claim 1, and, in particular,
to an industrial truck for handling pallets of a certain format.
such as those used in the commissioning sector and i1n th#

transport of piece goods.

State of the Artc

Such an:industrial trucks is known from U.S. Patent No. 4,101,040.

The load part has two load arms in the form of fork prongs

that are orlented in the travel direction, i.e. the longitudinal
direction of the industrial truck, and can be raised vertically,.

with which loads such as pallets or goods packed on pallets carn
be handled. The term "handling" includes activities such as
picking up, transporting, and setting down a pallet, goods packed
on a pallet, or a stack of pallets. Other examples of such

industrial trucks are conventional manual forklifts, electricd
forklifts, wheel-supported stackers, counterweight stackers, or

rsach mast trucks. In order tTo pick up a pallet or goods packed
ocn a pallet, the pallet 1s particularly provided with suitable
recesses for engagement of the foxrk prongs of the industrial

truck, for example of a stacker.

In the transport of piece goods, and in the commissioning sector
of commercial facilities, the pallets used are predominantly
pallets made of wocod, with a certain format, particularly so-

called euro-pallets with a length of 1200 mm, a width of 800 mm,.
a height of
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150 mm, and a weight of about 20 to 30 kg. In such facilities,
quite a large number of empty pallets that are not needed are
often left behind on the floor after roll-out cycles have been
completed, and until now, these had to be stacked, either
manually or using one of the aforementioned commercially
available industrial trucks, to form pallet stacks of 15 tTo 17
pallets, for example (corresponding to the inside height of &
transport truck), that could be transported and loaded. Making
such a stack by hand involves a high level 0f physical effort.
For this reason, the empr.y pallets are usually handled with one

Af the aforementioned industrial trucks.

However, the use of conventional industrial trucks for handliny
empty pallets proves to be extremely 1inefficient, =2ince the
activities that are involved i1in this task can only be performec
with a high level of time expenditure, and therefore result in
high personnel costs. In order to stack several empty pallets
that are lying around on the floor into a pallet stack, for
example, using one of the aforementioned industrial trucks, first
the truck is driven towards a firxst empty pallet and the fork
prongs of the industrial truck are placed under the first pallet.
Subsequently, the first pallet is raised to a certain height, by
means of a vertical movement of the fork prongs. In thas

condition, the industrial truck 18 driven towards a second

pallet, specifically in such a way that the first pallet =

essentially aligned with the second pallet. Then the first
pallet is set down on the second pallet. At this point in time,
the fork prongs are still engaged with the fixrst pallet. n

order to place a third pallet onto the pallet stack That now
consists of the first and the second pallet, oxr to place this
pallet stack onto a third pallet, the industrial
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truck must therefore first be put into motion in such a way thax
the fork moves ocut of the first pallet, Subsequently, the fork
is lowered. Now the second pallet that is located on the floor,
or the third pallet, can be approached and lifted. Subseqguently.
the stated steps can be repeated,

Without discussing the matter furthex, it Ls evident thal

stacking a pallet stack that consists of 15 to 17 empty pallets,
for example, requires a constant back and forth movement of the

industrial truck, particularly becaus= of the fork prongs thar
project in the direction of travel, 1i.e. the longitudina!
direction, 1n order to move the fork from a pallet in a higher
position into a pallet in a lower position, cox vice versa. This
is wvery time-consuming and is accordingly connected with high
personnel costs. The same holds true foxr unstacking emprtly
pallets that have already been stacked together to foxrm a stack,
which fundamentally takes place 1n the reverse seguence as
stacking the empty pallets.

In order ta guarantee problem-free handling duvuring pallet storage
in a high-shelf facility or in automatic pallet packing, the
pallets furthermore axe not allowed to demonstrate any damage,
such as pieces splintered off, missing wooden parts, etc., since
the damaged pallets cannot be transported, or can be transporteci
only with restrictions, and might no longer be suitable for use
in a high-shelf facility, because they might no longer meet the
static regquirements. Severely damaged pallets can Therefore nao
longer be used. In order to keep the acqulisition costs for new
pallets low, a high level of palletc qdality is therxefors
considered to be very important. For this reason, a person who
is entrusted with the operation of conventional industrial trucks
or, in general, with the handling of
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empty pallets, requires a certain amount of practice in order not
to damage the pallets with the fork of a stacker while bringing
the fork into place, and in order to accomplish the task to ke
performed within a reasonable amount of time.

Furthermore, 1in order for a pallet stack made up of 15 toc 17
empty pallets to possess the necessary stability to prevent il
from tipping to the side, and to allow it to be temporarily
stored or loaded onto a transport truck to take up as 1little
space as possible, the pallet on the top of the pallet stack, in
2ach 1instance, must be preclsely aligned with the pallet under
it, in each instance. This again presupposes a certain level of
experience 1in the operation of the industrial trxuck. The number
of persons who are able to assure safe handling of pallets, using
conventional industrial trucks, 1s therefore limited to specially

trained personnel.

Other industrial trucks are known from the Euxropzan Patent,

Application No. EP 0 045 553 Al and the U.S. patent No.
3,861,535. EP U 045 553 Al particularly describes a device for
handling several boxes arranged in a row, or several stacks ol
boxes arranged in a row, using two clamping plates that ars
arranged opposite one another and can be moved horirzontally
towards one another. U.5. 3,861,535 discloses a forklift truck

with a forklift mechanism and a carryving ~device, which holds
pallets or pallet boxes that have been picked up by means of the
forklift mechanism and raised to a certain height at this certain
height.
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Presentation of the Invention

Proceeding from an industrial truck as known from U.S.
Patent 4,101,040, the invention has the task of creating
an industrial truck designed for simple and efficient
handling, particularly of pallets with a certain format,

which also allows picking up and transporting loads

packed on a pallet.

This task is accomplished by means of the industrial

truck in accordance with the characteristics of Claim 1.

The industrial truck according to the invention

particularly demonstrates a drive part and a load part,

as 1s the case for a conventional industrial truck. The

load part comprises two load arms, oriented in the

longitudinal direction of the industrial truck, to hold a

pallet that can be packed or empty. In
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conventional industrial trucks, as indicated initially, thae load
ayms are usually structured as fork prongs, which are brought
into engagement with recesses provided in the pallet, by means of
1 forward movement of the industrial truck, forming a positive
lock. The locad arms are therefore arranged in accorxdance with
the distance between the recesses, i.e. at a distance that 118
less than the dimension of the pallet to be picked up, in the
crosswise direction of the industrial truck. In contrast to
this, the load arms of the industrial truck according to the
invention are arranged on different sides o©of the pallet TO e
picked up, 1n each instance, viewed in the direction of travel.
i.e. the longitudinal direction of the industrial trxruck, 1n athe:
words at a distance that is greater, in the crosswise direction,
+han the dimension of the pallet to be picked up, and they each
have a plurality of pallet holders spaced apart in tha
longitudinal direction, which can be aligned towards the pallet,
which can be brought into or out of engagement with the paller.,
in particular with the recesses provided on the pallet, by mean#
of a movement perpendicular to the longitudinal direction. Thi =
movement perpendicular tTo tThe longitudinal direction can take

place exclusively by means of a movement of the Jload arms.
Likewise, however, a movement of the pallet holders provided oOn

the load arms, or a combined movement of the load arms and Tho
pallet holders  1is possible. Furthermore, the movement of tho
pallet holders can consist of a purely horizontal movement and =2

purely vertical movement that takes place, in each instance.

perpendicular to the dirxection of travel, i.e. the longitudinal

direction of the industrial truck. However, the movement of the
pallet holders can also be achieved by means of a circulor

movement of the pallet holders, which can be broken down into a
horizontal component and a vertical component perpendicular to

the longitudinal direction.

Since picking up the pallet, viewed in the direction of travel,
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i.e. the longitudinal direction of the industrial truck, takes
place by means of engagement on both sides of the pallet, it 18
advantageous that the engagement lengths of the pallet holders,
which can be structured as fork prongs, as in the case of
conventional industrial trucks, can be significantly raduced. In
conventional industrial trucks, the fork prongs must be at leas!
long enough so that they extend beyvond the center of gravity of

the pallet to be picked up, so that the pallet does not tip over
forwards when it is lifted from the floox. This relatively long
length of the fork pxongs increases the risk of damaging the
pallet while the fork prongs pass under 1T. However, This Xisk

is significantly xeduced by the industrial truck accoxding ToO The

inventlon.

Since the pallet holders can be brought 1nto and out of
engagement with the pallet by means of a movement perpendiculav
to the direction of travel, i.e. the longitudinal direction of
the industrial truck, the pallet holdexs can be implemented .ir
rthe vertical direction of the industrial truck, without =
constant back and forth movement of the truck. This contributes

to significantly faster and easier handling of the pallets, 1.e.
it allows the formation of a pallet stack or pallet-by-paller

of time. Thersfore the industrial truck accoxding to the

invention allows efficient handling, @particularly of empty

pallets.

As explained above, the time expenditure 1n connection with the
activities involved in the handling of empty pallets can be
significantly reduced by means of the industrxial truck accordinag
to the invention. This in turn means a significant savings 1n

personnel and personnel COStsS. Therefore a shipper of plecq
goods that has to handle a daily turnover Of approximately 300 To

400 empty pallets and more can guarantee better working

conditions.
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Furthermore, since components of conventional industrial Trucks
can be used to a great extent, the production CcCOSTS OF

acquisition costs for the industrial txuck according to the

invention are not higher than those for a conventional electric
pole-arm forklift truck ("ant").

The industrial truck according to the invention can thaerefore b

implemented as a stand-alone device or in the form of a special

artachment for a wheel-supported stacker, counterweight stacker,

or reach mast truck.

Although the industrial truck according to the invention 1S
specifically designed for handling emply pallets of a cerxtain
format, particularly so-called euro-pallets, it can fundamentally
also be used for transporting any desired kind of pallet, a loatl

packed on a pallet, or a stack of pallets.

Further developments and embodiments according to the invention

are the cobiject of the dependent claims.

In order to be able to pick up and lift an empty pallet that 1s
lying on the floox, the 1load arms have to be adjustable,
depending on the format of the pallet to be picked up, baoth with

regard to a certain distance from rhe floor and with regaxd TO &

certain distance from one another. In order not to limit the use
of the industrial truck according to the invention to a certain
pallet format, it is therefore advantageous 1f the load arms tha!
hold the pallet holders are adjustabls horizontally and

vertically.

Irregardless, the load arms can be provided on a load carriage

that can be moved vertically, as in the case of a counterweight
stacker, a wheel-supported stacker, or a reach mast truck, which

carriage can be moved up and down along a reach mast that 15

assigned to

Substitute Page (Rule 26)




CA 02376087 2001-12-07
8

the load part or, as in the case of a forklift truck, an electric
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manual lift truck, or an electric pole-arm forklift tyxuck, They
can form wheel arms of the load part, which are supported on the
floor by way of load rollers, where the load part can be raised,
relative to the drive part, pneumatically, hydraulically, oOv
mechanically. Furthermore, the load arms <can be adjustable in

the crosswise direction of the industrial truck. These measurs s
make a significant <contribution to great flexibility  and

therefore to a broad spectrum in the area of application of the

industrial truck according to the invention.

In order to keep the risk of damage as Jow as possible when
picking up the pallets, the pallet holders furthermore preferably
have a rotation-mounted contact roller at their end TfTacing the

pallet, which contacts the pallet when the pallet holdex 18

engaged with it. A relative movement between the pallet holderx
and the pallets therefore takes place by means o©f a rxoll-ofl
movement of the pallet holder on the pallet. As a result, th«

friction forces that occux during a relative movement axe
significantly reduced, on the one hand; on the other hand, the
likelihood of damage caused by a thrust impact 1s reduced, as

compared with sharp fork prongs.

Such damage can be restricted even more if at least the outside
circumference region of the contact roller is made of an elastic
and therefore impacn-absorbing macterial. Another advantage of
this structure ¢of the contact rxollex, parxticularly in the case of
a heavy pallet stack that consists 0f a large number of pallets,
is that the contact surface of the bottom-most pallet, whicl
rests directly on the contact rollers, 1s increased relative to
the pallet materxial, because cf the xesilience of the elasti«

material, which means that the contact roller presses 1nto

the pallel material to a lesser degree.
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In order to allow problem-free handling of the pallets, even by »
group of persons with less =kill, it is furthermore advantageous

i f the industrial truck according to the invention has a fee«

device that makes it possible to guide and place an empty pallel
that is lying on the floor, for example, between the twoO load
arms with tThe pallet holders, while the industrial tTruck 1is in
travel mode, by simply "running over" the pallet to be picked up
with the industrial truck, i.e. collecting it. In this regard,
it is particularly advantageous 1f this feed device extends
beyond the load part and the drive part of the industrial truck
according to the invention, which means that collecting a pallet
that is lying on the floor, for example, 1s not limited 1tn
forward travel of the industrial truck, but rather 1is also

possible during reverse travel.

This feed device preferably comprises guide rails assigned to the
load arms, which are aligned in the longitudinal direction of the
industrial truck, where the distance between them, viewed 1in the
direction of travel of the industrial truck, increases towards

rhe front and rear of the industrial truck. With thais fead

device, pallets that are lying around on the floor can simply be

“run over", i.e. collected. The guide rails, in turn, can have &
plurality of guide rollers arranged at a distance from one
another in the direction of travel, i.e. the Jlongitudinal
direction of the industrial truck, which minimize the £friction

forces that occur between the guide rails of the feed device and
the pallets when the pallets are run over and collected.
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Another simplification in the collection of pallets results 1if
the feed device has a locking devica, preferably provided on the
guide rails, which makes it possible to xeleasably lock the
pallet to be picked up in place in a predetermined holding

position between the two load arms. In this case, the industrial

truck does not have to be stopped after it runs over a pallet, in

order to pick it up, i.e. to take hold of it and 1lift it.
Instead, the pallet to be picked up is pushed along in the travel
direction of the industrial truck for a short distance, until 17
is removed from the floor, since it is held 1in place 1n A
predetermined holding position between the load arms. By meant
of a corresponding adjustment of the speed of travel of the
industrial truck, to a speed at which the pallet is picked up,
i.e. taken hold of and lifted, by the two load arms, in this case
the distance over which the pallet is pushed while it is lying onu

the floor can be minimized.

ITf, in addition to the locking device, a pick-up position sensor
is also provided, which detects whether or not the pallet hars
taken the predetermined holding position, and indicates tThis by

giving off a corresponding electrical signal, the operator of the
industrial truck can effect pick-up of the pallet as a function

of the electrical signal, by means of activating the load arms
and/or the control device that 4is coupled with the holding
position sensoxr. Of course, it is advantagecus, in this regard,.
if the control device automatically activates the load arms
and/or the pallet holders as a function of the electrical signal,
since in this case the operator of the industrial truck only has
to pay attention to running over the pallets to be col laected with
the shortest possible path. Pallet-by-pallet distribution of
the

Substitute Page (Rule 26)

) : .. '..,‘.;\ A : .
D e erainuns driede Syivoag




IETOUUNERE SIS T R 1 FPT N

CA 02376087 2001-12-07

~‘WO 00/75058 | 11 PCT/EP99/03916

pallets already stacked 1n -a stack on The flooxr is also

particularly simple when using the control device.

A preferred embodiment of the industrial truck according to the

invention consists of the fact that the load arxrms each comprise A

rotation-mounted roller, the axis of rotation of which i1s aligned

in the 1longitudinal direction, 1.e. are styuctured in xoller
form, where the pallet holders preferably extend tangentially
over the outside circumference of the roller, 1in sach instance .
By means of a synchronous, opposite rotational movement of the
rwo rollers in a direction of rotation That is determined, in
cach instance, the pallet holders can be brought Into engagement
with the pallet to be picked up, in such a way that the pallev
which is being picked up 1is alrxeady lifted to a specific height
simply by the further rotational movement of ths rollars. A

further rotational movement of the load arms would have the

result that the pallet holder goes out of engagement with the
lifted pallet, which would cause i1t to fall to the floor.

Once the pallet holders have been brought into engagement wilhb

the pallet, however, lifting the pallet could also be brought
about by a vertical movement of tThe load arms, i.e. lifting of
the pallet could be achieved by means of a rotational movement of

+he load arms - in combination with a vertical movenent. Of
course, the rollers must be positionad 1in such a way, relative to

the floor and the pallet to be picked up, i.e. they must be
adjusted by means of a horizontal and vertical adjustment of the

load arms and/or the pallet holders perpendicular to the
direction of travel, i.e. the longitudinal ‘direction, so that
when a rotational movement of the rollers occurs, the pallet
nolders do not touch the floor, on the one hand, and they can be
brought into and out of engagement with the pallet to be picker

up, on the othexr hand. In this connection, the diameter of the
circle described by the ends of the pallet
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holders, 1in each instance, during a rotational movement of the
rollers, must also be coordinated with the pallet format in each

instance.

With regard to the most efficient handling of empty pallets tThat
is possible, particularly with regard to unstacking an e€existindg
pallet stack, it is advantageous if the rollers each have A
plurality of pallet holders spaced wuniformly apart in the
circumference direction of the rollers. In this case, but ol
course only if the rollers and/or the pallet holders aro
appropriately coordinated with the distance from the floox and
the pallet format of the pallets to be picked up, a pallet stack
can be formed from any desired number of pallets, or an existing
pallet stack can be unstacked, within a relatively short pexio-l
of time; by means of a synchronous, opposite rotational movement
of the rollers in the direction of rotation determined in each

instance.

Forming a pallet stack by means o0of the industrial truck according
to the invention c¢can Dbe implemented, for example, 1in that
individual empty pallets that are lying around on the floor are
"run over" by the industrial truck according to the invention, Jn
such a2 way that they are placed between the two load arms by the
feaed device described above. After the predetermined holding
position between the two load arms of the industrial truck has
been reached, in which the pallet that has been collected is hel!
in place by the locking device, specifically even if tTravel
continues, which position 1s detected by the ‘holding position
sensor, the rollerxrs are activated, preferably automatically, tTO
put them into a suitable rotational movement. In this
connection, the pallet holders engage into the collected pallef

and take the pallet with them, in an upward direction, during theo
course of the furxrther rotational movement of the rollexs. AR

soon as this pallet has reached a height that is sufficient O
place another pallet under
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the pallet that has been 1lifted, the rotational movement ©of the
roller is stopped. Immediately after this procedure, the next
pallet can be run over and collected. Only after it has been
detected, once again, that the collected pallet has been placed
in the predetermined holding position between the two load arms,
the load arms are put into a rotational movement in the opposite
direction, causing the first pallet to be set down on ThF
collected pallet underneath 1t. Unhindered movement of the
rollers in the opposite direction ©f rotaticn 1s only possible,
however, once the pallet holders have come out of engagement with
the pallet in the higher position, viewed 1in the crosswise
direction. For this purpose, the pallet hoclders must ke abkle to
perform a horizontal movement perpendicular to the longitudinal
direction, by means of which they are moved away from the pallet.

This can be achieved in that they are coupled with the rollerxr, 1in

each instance, 1n wing-like manner, in such a way <that they
assume the aforementioned tangential position under the effect of
a bias force, and can be pivoted into a circumference position,
counter to the bias force, in which they are essentially aligned
in the circumference direction of the roller. The horizontal
movement of the pallet holders could also be achieved, in
general, however, if the pallet holders are rigidly attached to

the load arme and the load arms are adjusted horizontally,

perpendicular to the longitudinal directaion.

The wing-like coupling of the pallet holders with the load arms
is alsco particularly advantagecus for unstacking empty pallels
that have already been formed into a stack. For unstacking, the

industrial truck according to the invention first picks up a
stack of empty pallets, in that it activates the rollers in such
a way that the pallet holders are brought into engagement with
The Dbottom-most pallet of the pallet stack, by means of A

rotational movement of the rollers in a certain direction of
rotation, in each

Substitute Page (Rule 26)




-

CA 02376087 2001-12-07

WO 00/75058 | 14 PCT/EP93/03916

instance, and the pallet stack is lifted. Afterxr transport of the
pallet stack to a desired location, the rollers are acctivated in
such a way that they perform a rotational movement 1n the
opposite direction of rotation, causing the entire pallet stack
to first be set down on the Iloor. The rotational movement of

the rollers is then continued until the pallet holders orx, in the
case of several pallet hceclders distributed over the circumference

aof the rollers, the next pallet holders, engage with the pallet
lying in the second xow, viewed from the Iloor up. Since the
pallet holders are coupled with the roller, as described above,
they can pivot towards the roller and glide along the pallern
stack under the pallet that is lying in the gecond row, if they
hit against the pallet stack from the top, 1in each instance,
during this continued rotational movement of the rollers. If the
pallet holders are rigidly attached to the rollers, the load arms
and/or the pallet holders must, of course, perform a hoxizonta|

movement perpendicular to the longitudinal direction. Now the

rollers are activated again, in such a way That they perform A
rotational movemaent in the first direction of rotation, 1n order

to 1ift the pallet stack, starting from the second pallet, viewed

from the floor up, thereby releasing the bottom-most pallet and
making it possibkle to leave 1t behind.

Forming a pellet stack, or unstacking individual pallets from on
existing pallet stack, could also be implemented in a different
way, however. For example, the locad arms could have a plurality
of transport devices spaced apart in the longitudinal direction
and aligned vertically, in each instance, with,é TXansport means,
such as a conveyor belt or a conveyor chain, on which the pallel

holders are attached, in each instance. In this case, thr

transport means,
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in each instance, can be controlled to be synchronous in opposite
directions. The pallet holders are aligned towards the pallet,
preferakbly normally, on the +transport wmeans in each instance.
Here again, it would be advantageous 1f the transport means aacl
have a plurality of pallet holders, spaced uniformly apart in the
direction of movement of the transport means, in each instance,
and/or the pallet holders are coupled with tThe tTransport means,
in each instance, in wing-like manner, as in the case 0of the
roller, in such a manner that they assume the normal PposlTiol
ander the effect of a bias force, and can bhe pilveoted anto A
parallel position counter to the bias force, in which posgitaion

they are essentially aligned parallsl to the transport means.

The industrial truck according to the invention is particularly
designed' for handling empty pallets of a specific format, for

example so-called eurc-pallets. Therefore the industrial truck

preferably has a holding device adapted to the format of the
pallets, which is placed above the load arms and makes guide«d
pick-up of empty pallets 1n <the vertical direction of the
industrial truck possible. On the one hand, this eliminates the
risk of tipping of a pallet stack formed of several pallets. On
the other hand, precise alignment of the pallets above one

another is made possible.

In an advantagecus further development, the holding devace
comprises a locking device, for example one or more spring-bilaser«i

pivot hooks, which allow(s) xeleasable locking of the empty
pallet(s) held in the guide basket at a certain height. This

furcther development facilitates both the formation and the

unstacking of a pallet stack, since it creates the possibility of

holding the pallet stack in place, starting from any desireq
pallet, for example the second pallet from the bottom, by way of
the locking device, while the bottom-most pallet can be set down
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on the floor, by means of the engagement of the pallet holder=
and appropriate contrel of the load arms. Subszequently, the
pallet stack being held in place by the locking device can be
taken over by the load arms again and the procedure described
above can be initiated once again.

Brief Description of the Drawings

Figure 1 shows a schematic side view of a preferred embodiment of

the industrial truck according to the invention.

Figure 2 shows a =chematic crogs-sectional wview along line II-1|

in Figure 1.

Figure 3 shows a schematlc cross-sectional view along line Il][-

LII in Figure 2.

Figure 4 shows a schematic TOp View of the preferred embodimen?

of the industrial truck according to the invention, where A
holding basket that is arranged above the load arms is left out

for the sake of simplicity.

Figure S shows a schematic perspective view of the preferred
embodiment of the industrial truck accoxrding to the inventaion;

where a holding basket that is arranged above the load arms 1S
left out for the sake of simplicity.

Figures 6a to 6d illustrate the method of - opexation of the
industrial truck according Tto the invention in tThe formation of A
pallet stack.
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Figures 7a to 7d illustrate the method of operation of the
industrial truck according to the invention in the unstacking of

an existing pallet stack.

Prefaerred Embodiment of the Invention

The preferred embodiment of the industrial truck 1 according to
the invention will be described below, making reference to

Figures 1 to 6.

As 1s shown 1in Figure 1, for example, the industrial truck |
according To the invention, which 1is s¢€imilaxy +to an electr;c
forklift truck, comprises a drive part 2 and a load part 3. T
Cha region of the drive part 2, the industrial truck 1 stands on
the floor, with a steerable drive wheel 21 and a pivot roller
(not shown).

A battery compartment (not shown) to provide power to an electric
motor (not shown) that drives the truck, as well as an electric
roller drive engine (not shown) are housed in the drive part 2.
Furthermore, the drive part 2 comprises a control conscle 22 witl:
a pivoting operating level 23 for forward and reverse travel, a

steering wheel 24, an on/off switch 25, a battery level indicaror
26, as well as sevaral switches and indicator 1lights 27 to
indicate the functions being performed by the industrial truck 1,
the control and drive modi with regard to travel drive, roller
drive, and the like. On the side of the drive part 2 that faces=
away from the load part 3, there is a platform 29, on which the
person operxating the industrial truck sits or stands, preferxrably
perpendicular to the direction of travel, i.e. the longitudinal
direction L. of the industrial truck. Finally, a foot-activated
safety switch 28 is provided on the platform 29, which does not
al.low operation of the industrial truck until it is activated by
the operator.
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The luvad part 3 comprises two wheel arms 32 and 33 that extend in
the longitudinal direction, which support the load part 3 of the
industrial Ttruck 1 on the floor B with load rollers 34 and 33.
respectively. As indicated in Fig. 4, the wheel arms 32 and 33,
viewed in The crosswise direction Q of the industrial truck 1,
are arranged at a distance D from one anothex, which is sSao great
that a pallet 3B to be picked up, for example a so-called "euro-
pallet"” with a length of 1200 mm, a width cof 800 mm, and a height
of 150 mm, can be arranged between the wheel arms 32 and 33, 1.e.

between the load arms 36 and 37 described below.

The lcoad part 3 furthermore has the two load arms 36 and 37,
which are supported on the drive part 2 cor on the wheel arms 37
and 33, respectively, as is evident from Figure 3, for example.
The loaci arms 36 and 37 have the function of holding, tThat iR
grasping and lifting or setting down a pallet 38 that is arrxranged
between them, which, by the way, can be packed or empty. In the
preferred embodiment, the load arms 36 and 37 are strXxuctured a=«

rollers, in each instance, which are mounted to rotate arocound an
axis of rotation 39 and 40, respectively, of the corxrrespondiny

wheel arm 32 and 33, respectively, and the drive part 2, as 1ir¥

evident from Figures 2 and 4, for example. It 18 true that in
the preferred embodiment, the axes of rotation 33 and 40 of the

two rollers 36 and 37 are arranged to be stationary horizontally
and vertically, but they can be adjusted, for example before the

first start-up of the industxial truck, or within the frxamework
of maintenance worxk.

T™wo groups 36a and 36b, and 37a and 3/Db, respectively, of wing-
like coupled pallet holders 42 are provided on the rollers 36 and
37, respectively. The two pallet holder groups 3f6a and 36b, and
37a
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and 37b, respectively, are arrangad spaced apart in the

longitudinal direction, whexe the distance 1S adapted to tha

distance between the recesses (not shown) in pallet 38 that are
provided to hold it.

As is particularly evident from Figures 2, 5, and fa, =ach palle!
holder group 36a and 36b, and 37a and 37D, respectively, viewed
in the circumference direction of the roller 32 oxr 35,
respectively, each comprises three pallet holders 42 spaced
uniformly apart, which are coupled with the corresponding roller
32 or 33, xespectively, 1in wing-like manner, by means of A
spring-biased hinge 44, specifically in such a manner that the
pallet holders 42 tend to assume a tangential position, 1in which
they extend essentially tangentially ovex the ocutside
circumference of the corresponding roller 32 or 33. However, the
pallet holders can be pivoted into a circumference position,

counter to the bias force, in which they are aligned essentially
in the circumference direction, as is evident, for example, from
Figure 6d.

The pallet holders 42 cach have a contact roller 45 mounted at
the end that enters into contact with the pallet 38, which rolls
along the pallet 38 when the pallet holder 42 engages with at.
In the preferred embodiment, the contact rollexs 45 are each made

from an elastic and therefore impact-abzorbing material.

During a synchronous, opposite rotation of the rollers 36 and 37,
The contact rollers 45 of the pallet holders 42 move in
circular path 43, in each 1instance. The distance between the
axas of rotation 39 and 40 of the two rollers 36 and 37.

respectively, as well as the diameter of the clrcular paths 43
are particularly set or pradetermined in such a way that =the
pallet holders 42 engage 1n
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corresponding recesses of the pallet 38 that 1s arranged between
+he rollers 36 and 37, during their circular meovement, and take
the pallet 38 with them during further circular movement, and
1ift it to a certain height H, as is evident from Figures 6ta TO
6d. By means of a synchronous, oppositce rotational movement of

rhe two rollers 36 and 37, the pallet holders 42 are therefore in
a position TO pick up the pallet 38 and to 1ift it to a certain

haeight simply by means of a further rotational movement. A
further rotational movement of the load arms would then have the
result that the pallst holders go out of engagement with the
lifted pallet, which would cause the lattexr to £all to the floor.

Therefore the rotational movement of the rollers 36 and 37 158
stopped as soon as the pallet 38 has reached the predetermlned
height (corresponding to the pallet height including a safety gap

of approximately 2 cm).

The wheel arms 32 and 33 of the industrial truck 1 are
furthermore structured in such a way, 1in particular, that they
allow an arrangement of the rollerxrs 36 and 37, including the
pallet holders 42, that unhindered rotational movement of the

rollers 36 and 37, on the one hand, and unhindered circular
movement of the contact rollers 45 oIl the pallet holders 42, On

the other hand, is possible. For this purpose, recesses 60 aro
provided on the wheel arms 32 and 33, which can be seen in
Figqures 2 and 5, for example. Before staxt-up of the industris

truck, or within the framework of maintenance work, the rollers

during a rotatiopnal movement of the rollers 36 and 37 on the one

hand, and can be brought into and out of engagement with the
pallet 38 to be picked up, with a positive and/oxr a non-positive
lock, on the other hand. In the preferred embodiment,., the roller

radius is approximately 18 cm, the radius of the circular path 4.
of the contact rollers 45 of the pallet
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holders 42 is approximately 42 cm, and the floox clearance 1R

approximately 2 cm.

The load part 3 of the industrial truck according to the
invention furthermore comprises a feed device in the form of A
guide channel 49 that extends over the load paxt 3 and the draive
part 2 in the longitudinal direction, which is delimited in the
lateral direction by two guide rails 50 and 51, each of which 1s
assigned to one oI the two wheel arms 32 and 33. The guide rails
50 and S1 guide an empty pallet that is 1lying on the floox, while

i+ is “"run over" or collected by the industrial txuck, betweern

the twe rollers 36 and 37, so that these can pick up the pallel
38, as soon as the pallet 38 1s Jocated 1in a so-called holding

position AP, viewed in the dirsction of travel, i.e. longitudinal
direction L. Since the guide channel 49, including the guide
rails 50 and 51, extends beyond the locad part 3 and the drive
part 2 of the industrial truck 1 according to the invention, &
pallet 38 lying on the floor can be collected both during forwar:
rravel and during reverse travel of the industrial truck 1.

The guide rails 50 and S1 each have a plurality of guide rxollers
52 spaced apart in the direction of travel, i.e. The longitudinal

direction of the industrial truck 1, which are arranged to rotates
around an axis of rotation that is aligned vertically. These
guide rollers 52 have the function of minimizing the friction
forces that occur when a pallet 38 that is lying on the floor as

run over and collected, between the guide rails 50 and 51 of the
feed device and the pallet 38.

In order to position the collected pallet 38 in the holding
position AP indicated above, which is evident from Figure 4,
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locking bolts 53 are furthermore provided in the guide channe)
49, 1.e. on the guide rails 50 and S1, whizch can be moved out
horizontally, perpendicular to the direction of travel, i.e. the
longitudinal direction L. The locking bolts 53 allow releasable
locking of the pallet 38 to be picked up in the holding position
AP between the two rollexs 358 and 37. The industrial truck )
thereforse does not have to be stopped aft=r 2 pallet 38 has been
run over and collected, since the collected pallet 38 is held in
place i1n the predectermined holding position AP, in which it can
be held by the pallet holders 42. Instead, the pallet to be
picked up 1s pushed alcng for a short distance in thes direction
of travel o©of the industrial truck 1, after i1t has assumed the
predetermined hcolding position AP and before i1t is removed frem
the floorx B. By suitably adjusting the spe=d of travel of the
industrial truck TO the speed at which the pallet 38 is picked
up, In this case the distance over which the pallet 38 is pushed
while lying on the floor can be minimized.

In addition to the locking bolts, holding position sensoxrs 54,
for example in the form of end position switches or sensors, are

furthe_rmore provided, which detect wheathex o2r not the pallet 28

nas assumed the predetermined holding position AP and, if
applicable, Lndicata this by isgsuing a corresponding electrical
signal. As a function of the electrical signal, the operator of

the industrial truck 1 can then recognize that the pallet 38 is
in the holding position 38 [=ic] and can be picked up.

The drive part 2 of the industrial truck 1 furthermore comprisas
a control device (not shown), by means of which Tthe rollers 36
and 37 can pbe activated. This control device is coupled to the

holding position sensors 54 in this embodiment, and does

not allow
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the pallet 38 to be picked up by means of the rollers 36 and 37
until after the electrical signal that indicates that the pallert

38 1s 1in the holding position AP has been issued. The operator

can select whether he/she will trigger activation of the rollers
36 and 37 himself/herself, oxr whether activation of the rollers
36 and 37 will take place automatically, as a function of tho

electrical signal of the holding position sensors.

In the region of the wheel arms 32 and 33, draw hooks 55 that can

be moved out 1in the direction of travel, i.e. the longitudina)
direction L, are furthermore provided, which serve to pull a
pallet that 1s resting on its side against a wall, and actuallv

cannot be collected by means of the industrial truck according to
the 1nvention, away fxom the wall, 30 that it becomes accessible
LOoxr the industrial trxuck 1 according to the invention. In the
retracted state, these draw hooks do not project, so thal
furthermore, a stack of pallets can also be pushed along ahead of
the industrial truck, using the industrial truck.

Finally, there 18 a heolding basket 60 above the load arms 36 and
37, which has the function of holding the collected and picked-uy
pallets, guided in the vertical direction, on the one hand, i
order to prevent the stack of pallets that has been formed from
the pallets that have been picked up from tipping over. On the

other hand, the holding basket 60 also has the function of
aligning the pallets that were picked up to form the palle:!
stack, one after the other, in such a way that a pallet stack
with outside dimensions that lie within a certain tolerance range
is formed. Furthermore, an adjustable end switch is attached T
the holding basket 60, which indicates that .a cexrtain height.,
and therefore a certain number of stacked pallets, has been

reached.

Making reference to Figures 6a to 6d, the operation and tha

method of functioning of the industrial truck according to

the invention
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will be explained below. For this purpose, the formation oI 3

pallet stack consisting of several pallets will be described.

The formation of a pallet stack using the industrial truck
according to the invention can be implemented 1in that fixst, A
single pallet 38 that is lying around on the floor B 1s run over,
i a@. collected, where the collected pallet 38 1is placed between
the two wheel arms 32 and 33 and, in a defined position, between
the two rollers 36 and 37, by means of The guide channel. when
the holding position AP has been xeached, the collected palletrs
~re held in the holding position AP by means of the locking boltls

53, specifically even if the truck continuas TO move. The
holding position AP of the pallets 38 1s detected by the holding

position sensox 54, whereupon the latterx issues a correspondingy

signal.

As a function of the electrical signal of the holding position
sensor, the rollers 36 and 37 are finally activated, either
manually by the operaltor OX automatically bv the control device.
causing the rollers 36 and 37 to be put into rotational motion in

the direction of rotation indicated in Figure 6a, in each
instance, whereupon the pallet holders 42 each engage 1in The
pallet 38.

Over the course of the continued rotational movement, the pallef®

holders 42 take the pallet 38 along with them in an upward

direction, as is illustrated in Figure 6b.

As soon as the pallet 38 has been lifted so high that sufficient
room for another pallet 38’ is available under the raised pallet

38, the rotational movement of the rollers 36 and 37 is stopped,
causing the pallet 38 to be held at the defined height H, for the
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time being. This i1s shown in Figure o6cC.
In this condition, the next pallet 38 can be run over and

collected. After it has been detected again that the collected
pallet 38’ has assumed the holding position AP, the rollers 36
and 37 are agein put into rotational motion, but in the opposite

direction of rotation, as is evident from Figure 6d, causing the

pallet holders 42 to move downward and to set the first pallet 387
down on the pallet 38°.

If the rotational movement of the xollexs 36 and 37 cCcontrinues
downward, the pallet holders 42’ bump up against a Dbottom base
board of the first pallet 38 from the top, and pivot into the
circumference position in which the pallet holders 42’ are
aligned essentially in the circumference direction of the rolle:
36 or 37, respectively, counter to the spring bias forxce, because
they are coupled to the roller 36 or 37, respectively, 1n wing-
like manner, as is evident from Fig. 6d. 1In this embodiment, the
pallet holders 42 therefore pivot towards the rxoller 36 or 37,
respectively, in each instance, in order to be able to glide from
the pallet 38 in the higher position into the pallet 38’ 1in the
lower position. Because of the contact rollex, the pallel
holders 42’ roll along the two pallets 38 and 38’ as thas
happens. As mentioned above, the pivoting movement that i=s
required for this purpose 1is made possible by the wing-liks

coupling of the pallet holders 42 to the rollers 36 and 37, in

each 1nstance.

After engagement of the pallet holders 42 in the pallet 38’, the

direction of rotation of the rollers is reversed again, causing
the pallet holders 42 to lift the pallet stack, which in the

meantime consists of The pallets 38 and 387, as shown in Figurxre
ba.
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The steps described above ars now repeated as often as necessary.
until the pallet s=tack has reached a certaain height, which asx
detected by the end switch provided on the hclding basket. Ther
sutomatic or manual activation of the rollers 1s terminated.
Using the industrial truck accoxrding to the invention, the pallet
srack can now be transported to a desirxed location, and be gset
down at this location by pushing a button.

The formation of a pallet stack, i.e. carrying out Tthe steps
described above, aside from steering the industrial Truck, can De

carried out either automatically or manually, i.e. by activation
of warious function switches by the operator oI the industrial
truck. Collection and pick-up of the pallets can take place n
the forward or reverse direction of travel, because the guido
~hannel extends through the load part and the drive part.
Therefore, in the preferred embodiment, locking bolts and holding
position sensors are provided for this purpose, both ahead of and
pbehind the holding position <that is predetermined Dby the
arrangement of the pallet holders, viewed in the direction wii
travel, i.e. the longitudinal direction of the industrial Truck.

However, picking up pallets during forwaxd travel of the
industrial truck only makes sense up to eys level, since after

that, the pallet stack blocks the operator’s view.

Making reference to Figures 7a to 7d, unstacking of an existing

pallet stack will now be explained, which fundamentally takes

place in the reverse order as formation of a pallet stack.
First, The industrial truck according to the invention picks wuge

an existing pallet stack of empty pallets 38, 387, 38’ ', etc., by
taking the pallet stack between the wheel arms and the rollers,

Substitute Page (Rule 26)

. ' .
)ﬁ




e - . ephh wMp wma - . . . -

CA 02376087 2001-12-07

wO 00/75058 | 27 PCT/EP99/03916

and, by means of appropriate activation of the two rollers, liItTs
the pallet stack to such a height, via the bottom-most pallet 38,
rhat transport of the pallet stack 18 possible without floocy

~ontact, as is evident from Figure 72.

In this state, the pallat stack 1s TO +he desired location, aft
which the bottom-most pallet 38 1s O pe sert down, with tThe
pallst stack being held at the previouslv assumed height during

transport. This is illustrated in Figure b

»+ the desired location, a rotational movemant of Tthe two rollers

Aownward takes place by means of manual activation of The LW

rollers by the operator, 2as shown in Fig. 7c¢, causing the pallel
<cack to be set down on the floor B and the pallst holders 42.

which until then have been engagsd with tThe bottom-most paller

38, to slide out of the corresponding recesses, Thi=z rotational

movement is continued until the next pallet holders 42', viewad
in the circumference direction and direction of rotation of the

rollers, in each instance, engage in the corresponding recesses
of the pallet 38’ that is second in line, after having rolled
along the pallet 38’7 that 1is third in Line, pexforming A
pivoting movement rowards the circumference position, in eaci

instance, as is evident from Figure 7/cC.

subsequently, the rollers are put into rotational motion in the

opposite direction of rotation, as is shown in Figure 7d, causind
the pallet holders 42’ to now 1ift the pallet stack, starting

from the second pallet 38’, specifically so far until the bottom:

most pallet 38 is released.
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Subsequently, the industrial truck, with tha pallet stack that
has been reduced by the bottom-most pallet, can be moved to A

different location, in order to repeat the steps indicated above.

This can be continued until the pallet stack has been completely

unstacked.

In the following, possible variations of the preferred embodlimen:
and additional embodiments of the industrial truck accorxrding to
the invention will be explalned.

In the =embodiment described above, picking up the pallets is done

in that the pallet holders move in a circulaxr path, in each
instance, by means of a rotation of the rollers. Lifting of the
pallets therefore takes place by means of a horizontal movement
componeﬁt and a vertical movement component of the pallet
holders.  Once the pallet holdexrs have been brought into
engagement with the pallet, however, it would also be possible to
lift the pallet in that the rollers are raised vertically,
instead of a further rotational movement. ©0f tThe ¥rxollers.
Likewise, lifting of the pallet could be achleved by means O A
combination of the rotational and wvertical movement of the
xollers. Movemant of the pallet holders perxrpendicular to the
longitudinal direction could takse place by means of an exclusive
mnovement of the load arms. However, a movement of the pallel

holders provided on the load arms, or a cocmbined movement of tha

load arms and the pallet holders is also possible.

In the preferred embodiment, the pallet holdgrs are each coupled
with the roller, in each instance, in wing-like mannex. HoweveXx.

this is not absolutely necessary. The pallet holders can also be
rigidly attached to the roller, in each instance, where 1n this
case tTthe pivoting movement of the pallet holders towards the

roller, in each instance, which 1is necessary in the preferred

Substitute Page (Rule 26)




. CA 02376087 2001-12-07

WO 00/75058 1 " oCT/EP9I9/039L6

embodiment, c¢an Dbe circumvented in that ©The rollerxrs, in each
instance, are moved away fxrom the pallet, norizontallyv.

perpendiculaxr to the longitudinal dirxrection of the industrial

truck.
Tnstead of the load arms that are structurad as rollers, In
accordance with the preferred embodiment, +the lcocad arms can

comprise a plurality of transport devices that are aligned
vertically and spaced apart 1n the longitudinal direction, with =a

transport means, such as a conveyor belt or a canveyor chain. Tn
this cas=, rhe pallet holders, in each Lnstance, would I
provided on the transport means, Ln each instance. The Transport
neans could be driven synchronously, in Opposite dlrec cions. AR

in the preferred embodiment, the transpcort means could have 2
plurality of pallet holders spacaed uniformly apaxt in the running
direction. Likewise, pallet holders could be coupled with the
transport means, in each instance, 1n wing-like manner, by means
of a spring-biased hinge, in such a way that they assume a Nnoxrma. .l
position under rhe effect of the spring bias, in which they are
normally aligned with the transport means, in each instance, and
can be pivoted 1nto & parallel position, countar to the Dbilias
forca, in which they are aligned essentially parallel to the

transpoxrt means.

I'n another variation of the preferred embodiment, could be

provided on a vertically movable load carriage, which can De
moved up and down along a 1lift mast assigned to the load part, as

in the case of a counterweight stacker, a wheel-supportsd
stacker, or a reach mast truck, where the load arms in tuxrn can

be adjustable horizontally, perpendicular to the direction of
travel, i.e. The longitudinal direction of the industrial truck.

The pallet holders can rherefore also be structured as prong
alaments aligned towards the pallet TO be picked up, which can be
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brought into engagement with the corresponding recesses oI 1The
pallet to be picked up, by means OL horizontal and verxrtical

movements, perpendicular to the direction of travel, i.e. the

longitudinal direction of the industrial truck, 1n each 1instance.

If the load arms are carried by a vertically movable load
carriaga, it is possible, in contrast tO the preferred
embodiment, to unstack an existing pallet stack not pallet-by-
pallet but also 1n batches. Furthermore, it would alsoc b~

possible, in this case, to 1lift a pallet or a pallet stack onto

transport truck or a ramp, or down from a transport truck or A

ramp .

rurthermore, it would be possible to have the load arms and/or
the pallet holders perform an appropriate kinematic movement, for
example in the form of cams and cam followers, as a functaion of

the pallet or the palleted load to be picked up in each instance,

as well as taking into consideration the prevailing ambient

conditions of the pallet holders, in each instance, including the

available space.

The wheel arms could circumvent the load arms laterxally, in each
instance, viewed in the crosswise direction, orx could bridge Thewm

in yoke-like manner, viewed in the vertical direction.

In an advantageous further development, the holding basket
comprises a locking device, for axample one or more spring-biased
pivot hooks, which allow(s) relsasable locking of the  empty
pallet(s) held in the holding basket, at a céftain height. This
further development facilitates both the formation and the
unstacking of a pallet stack, since it creates the possibility of
holding the pallet stack in place, starting from a desires!
pallet, for example the second pallet from the Dbottom, using the

locking device, while the bottom-mosST pallet can be put down o1
the floor
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by way of engagement of the pallet holders and the coxresponding

activation of the load arms. Subsequently, the pallet stack
being held in place by the locking device can be taken over by
the load arms again, and the procedure described above can be

initiated again.

The industrial Ttxruck according TO the invention carl e

implemented as a stand-alone device or in the form of a special
attachment device for a wheel-supported stackexr, a counterwelignr

stacker, or a reach mast truck.

Although the industrxial truck according o the anvention 1<

specifically designed for handling empty pallets of a certain
format, particularly so-called euro-pallets, it can fundamentally

also be used for transport of a pallet, a palleted locad, or -

pallet stack.
Commercial Usefulness

The industrial Truck according to the invention is particularly
well suited for handling empty pallets, for example in the
commissioning sector and the transport of pilece goods. Use of
the stacker ant appears practical starting from a certain daily
number of empty pallets that can no longer reasonably be handled
manually. The stacker ant is suitable as a means of transport of
packed pall_‘ets. Significant advantages in connection with this

activity occur in the transport of special pallets.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OF PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An industrial truck for handling of pallets, with a
drive part and a load part, where the load part
comprises two load arms that are aligned 1in a
direction of travel of the industrial truck, where
functions 1in connection with the handling of a
pallet are exclusively performed by the load arms
characterized in that the load arms, viewed 1in the
direction of travel are provided on opposite sides
of the pallet that can be picked up 1in each
instance, and have a plurality of pallet holders
spaced apart in the direction of travel which can be
brought into or out of engagement with the pallet by

means of a movement perpendicular to the direction

of travel.

2. The  industrial truck according to Claim 1,
characterized 1in that the pallet holders can be
brought into engagement with the pallet, forming a

positive lock.

3. The industrial truck according to Claim 1 or 2,
characterized in that the load arms are horizontally
and vertically adjustable, perpendicular to the

direction of travel.

4 . The industrial truck according to any one of Claims
1 to 3, characterized in that the 1load part
comprises a vertically adjustable load carriage that

carries the load arms.

5. The industrial truck according to any one of Claims
1 to 4, characterized in that the pallet holders

comprise a rotation-mounted contact roller, in each



10.

11.
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instance, which rolls on the pallet during

engagement of the pallet holders.

The industrial truck according to Claim 5,
characterized in that at least the outside
circumference region of the contact roller is formed

from an elastic material.

The industrial truck according to any one of Claims
1 to 6, characterized by a feed device that guides
the pallet to be picked up between the load arms

during travel of the industrial truck.

The  industrial truck according to Claim 7,
characterized in that the feed device has a guide
channel that extends beyond the load part and the
drive part of the industrial truck, which channel 1is
adjustable to the format of the pallet to be picked
up, which makes it possible to collect the pallet to
be picked up during forward or reverse travel of the
industrial truck, and to be guided between the load

arms.

The industrial truck according to Claim 8,
characterized in that the guide channel is delimited

by guide rails at the side of the pallet to be
picked up, the distance between which 1ncreases
towards the front and the rear of the industrial

truck.

The industrial truck according to Claim 9,
characterized in that the guide rails are provided
with a plurality of guide rollers, in each instance,

arranged spaced apart in the direction of travel of

the industrial truck.

The industrial truck according to any one of Claims
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7 to 10, characterized in that the feed device has a
locking device that releasably locks the pallet that
has been guided between the 1load arms, 1n a

predetermined holding position (AP).

The industrial truck according to Claim 11,
characterized in that the locking device is provided
with a holding position sensor that detects whether
or not the pallet has gone into the predetermined
holding position (AP), and gives off a corresponding

electrical signal.

The industrial truck according to Claim 12,
characterized by a control device coupled with the
holding position sensor, which allows activation of
the load arms and/or the pallet holders, as a
function of the electrical signal, in order to pick

up the pallet.

The industrial truck according to Claim 13,
characterized in that the control device
automatically activates the load arms and/or the
pallet holders, as a function of the electrical

signal, in order to pick up the pallet.

The industrial truck according to any one of Claims
1 to 14, characterized 1in that the locad arms
comprise a rotation-mounted roller, in each
instance, at which the pallet holders are attached,

in each instance, where the two rollers can be

rotated synchronously in opposite directions.

The industrial truck according to Claim 15,
characterized in that the rollers have a plurality
of pallet holders spaced uniformly apart 1n the

circumference direction, in each 1nstance.
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The industrial truck according to Claim 15 or 16,
characterized in that the pallet holders are coupled
with the roller, 1in each instance, 1in wing-like
manner, in such a way that they assume a tangential
position in which they extend essentially
tangentially over the outside circumference of the
roller, in each instance, under the effect of a bias
force, and can be pivoted 1into a circumference
position, counter to the bias force, in which they
are essentially aligned 1in the circumference

direction of the roller in each instance.

The industrial truck according to any one of Claims
1 to 17, characterized by a holding device provided
above the load arms, which allows guided holding of

a plurality of pallets in the vertical direction.

The industrial truck according to Claim 18,
characterized in that the holding device comprises a
locking device that allows releasable locking of the
empty pallet(s) held in the holding device, at a

certain height.

The industrial truck according to any one of Claims
1 to 19, wherein the direction of travel of the
industrial truck is a longitudinal direction (L) of

the industrial truck.

The industrial truck according to any one of Claims
1 to 20, wherein the functions in connection with
the handling of a pallet comprise picking up,
lifting and holding the pallet.
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