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W2005/ 118365 - 1 - PCT/ EP2005/ 004748 Transport systemw th trucks which
are driven by neans of fuel cells 5 The invention relates to a truck, in
particular for transporting workpieces to be machined on or in a workpiece
carrier between machining stations on or in rails, with novenent el enents,
for exanple running wheels. 10 Prior art In manufacturing industry, use is
made of transport systens which consist of a rail track on which a nunber

of trucks are 15 arranged, whi ch transport workpi eces to a nunber of
machi ni ng st ¥4ORBAB/41B3ARBed one behi imd larmot her. ThePEB/EPZPQBLO94T4R a

Transport system with trucks which are driven by means of

fuel cells

5
The invention relates to a truck, in particular for
transporting workpieces to be machined on or in a workpiece
carrier between machining stations on or in rails, with
movement elements, for example running wheels.

10

Prior art

In manufacturing industry, use 1s made of transport systems
which consist of a rail track on which a number of trucks are
15 arranged, which transport workpieces to a number of machining
stations arranged one behind another. The rail track forms a
closed system which can guide the trucks by means of switches

onto

CONFIRMATION COPY



cl osed system which can guide the trucks by neans of switches onto

CONFI RVATI ON COPY w02005/ 118365 - 2 - PCT/ EP2005/ 004748 secondary tracks
and fromthese back into the main track. Lifting arrangenents which can
guide the trucks onto rail tracks arranged at different |levels, for exanple
to bridge internal thoroughfares, are |ikew se provided. Such a system5 is
described in DE 43 05 347 A, for exanple, and a truck is described in DE

195 06 670 /\Wégb t @? known thus far,are either l5£2 ' | lL,gctrical
energy with ¢ EWV5§ %ﬁctors fastenedzto t he railiir ?E?%°¥Bb§324gliding

contacts, and in some cases rolling contacts, or they contain power storage
devi ces (baldda8sy aeHHs SHREM from these back into the main track.

Lifting arrangements which can guide the trucks onto rail
tracks arranged at different levels, for example to bridge
internal thoroughfares, are likewise provided. Such a system
5 is described in DE 43 05 347 A, for example, and a truck is

described in DE 195 06 670 A.

The trucks known thus far are either supplied with electrical
energy with current conductors fastened to the rail tracks
10 and sliding contacts, and in some cases rolling contacts, or
they contain power storage devices (batteries and/or super-
capacitors), which have to be recharged at charging stations

from time to time.

15 If workpieces which require a very clean environment (clean
rooms) are transported, sliding or rolling contacts are not
possible for the purpose of energy transmission because they
contaminate the air. Supplying the truck drives by means of
batteries carried in each truck has the disadvantage of what

20 is known as the memory effect, which occurs owing to regular
partial discharge and leads to only part of the energy stored
in the batteries actually being usable. The quantity of
energy which can be stored in super-capacitors is relatively
small for their volume and their weight, which leads to the

25 travel of a truck to the next charging station having to be

relatively short in order that the remaining energy is
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capacitors), which have to be recharged at charging stations fromtine to
time. 15 If workpieces which require a very clean envifonnent (clean roons)
are transported, sliding or rolling contacts are not possible for the

pur pose of energy transm ssion because they contam nate the air. Supplying
the truck drives by neans of batteries carried in each truck has the

di sadvant age of what 20 is known as the nenory effect, which occurs owng to
regul ar partial discharge and |leads to only part of the ener stored in
the batteri S0204%/44836%i ng usableﬁ‘?%b'huantit)r(ﬁCTﬁﬁﬁ%QﬂFAﬁaﬁgﬂecan be

stored in super-capacitors is relatively small for their volume and their

wel ght . Wieh deads 16 LRL33 WAl apledd uckbo Khieanext, chatging station

havi ng t el ativel or e remal ni ng ener
that many charging stations have to be provided in a complete

transport system, with the corresponding cost consequences.

5 Object

It is an object of the present invention to improve the drive

on trucks.



W2005/ 118365 - 2a - PCT/ EP2005/004748 sufficient to manage this distance.
The result of this is that many chargi ng stations have to be provided in a
conplete transport system wth the correspondi ng cost consequences. 5
bject It is an object of the present invention to inprove the drive on
trucks. W2005/118365 - 3 - PCIT/ EP2005/004748 Sol ution for achieving the
obj ect The object is achieved by virtue of the fact that a fuel cell is

assigned to t | ements as the drive. 5T '
af fecting the'p%ms cri bed above can be elim %;@ﬁ%&@%@@?ﬁ?% t he
trucks wth energy sources

Solution for achieving the object

The object is achieved by virtue of the fact that a fuel cell

is assigned to the movement elements as the drive.

The disadvantages affecting the systems described above can
be eliminated by providing the trucks with energy sources
which neither contaminate the air nor have the undesirable
effect of partial energy use. These conditions are satisfied
10 by fuel cells. The functioning of the fuel cells concerned is
not discussed in greater detail here. It 1is of importance
only that both methanol and hydrogen can be used as the
energy carrier and that in one case water vapor and in small
quantities carbon monoxide and carbon dioxide are produced as
15 exhaust gas and 1in the other case only water vapor is

produced.

The trucks comprise a gas tank which is filled with one of
the energy carriers mentioned at a filling station by
20 automatic docking of a filler pipe. In a further embodiment,
the emptied cartridge 1is removed automatically from the
trucks at a filling station and a cartridge filled with
methanol or hydrogen is inserted. The time for filling-up or
for changing the cartridge of the individual truck is reached
25 when the energy quantity specified in the electronic tank

monitoring system is reached by the continuously determined



whi ch neither contam nate the air nor have the undesirable effect of

partial energy use. These conditions are satisfied 10 by fuel cells. The
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gas tank whic th one of the energy carriers nmentioned at

filling station by 20 automatic docking of a filler pipe. In a further
enbodi ment ,eddigyyenphardi €ar tnd e dne nte NoX ek ardh@vat badg&bhyageomt hehet r ucks
at afilling station and a cartridge filled with

novel system can be seen in the fact that, at the same
volume, the energy quantity stored in the truck tank or in
the truck cartridge exceeds by a multiple that of the energy
5 which can be stored in batteries or super-capacitors. This
increases functional autonomy considerably and, as a result
of this, substantially fewer charging or filling stations are

necessary.
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met hanol or hydrogen is inserted. The time for filling-up or for changing
the cartridge of the individual truck is reached 25 when the energy quantity
specified in the electronic tank nonitoring systemis reached by the
conti nuously determ ned W2005/118365 - 3a - PCI/ EP2005/ 004748 energy
gquantity measurenent. A further advantage of the novel system can be seen
inthe fact that, at the sanme volune, the energy quantity stored in the
truck tank or in the truck cartridge exceeds by a multiple that of the
energy 5 whi #92098/Ba836Bred in batterides or super- EEEAEPROPB/0q4T 48

i ncreases functional autonony considerably and, as a result of this,
substantiglly fewer chargi or filling statigns are . necessary.
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components, such as bends, switches, 1lifting arrangements,
positioning devices etc., which make up the complete

transport system, remains unchanged in relation to that

5 described in the “prior art”.



The design of the rail tracks and of the other system conponents, such as
bends, switches, lifting arrangenents, positioning devices etc., which nmake
up the conplete transport system remains unchanged in relation to that 5
described in the "prior art". W?2005/118365 - 5 - PCT/ EP2005/ 004748 PATENT
CLAIMS 1. Atruck, in particular for transporting workpieces to be machined
on or in a workpiece carrier between machining 5 stations on or in rails,

with nnvenentwgi6%§y%fb%één' exanpl e rungi ng mheels,tééyzﬁ#%g§g 43 that a

fuel cell is assigne t he novenent &l enments as . Truck as
claimed in claiml, characterized in that the 10 fuel cell is connected to
a tank for an energy source. PATENT CLAIMS

1. A truck, in particular for transporting workpieces to be

machined on or in a workpiece carrier between machining
5 stations on or in rails, with movement elements, for example
running wheels, characterized in that a fuel cell is assigned

to the movement elements as the drive.

2. Truck as claimed in claim 1, characterized in that the

10 fuel cell is connected to a tank for an energy source.



