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Description
Technical Field

[0001] Thepresentinventionrelatestoatelemetry sys-
tem for a vehicle pool, specifically industrial vehicles such
as lift trucks, and a related method of operation.

State of the Art

[0002] Systems for remotely managing a pool of vehi-
cles by means of communication systems interfaceable
with a remote server are known in the art.

[0003] Theuser-sideinterface ofthe remote servercan
be obtained through different devices, for example
through web services in html or via SMS (through a mo-
bile telephone.

[0004] The Italian patent  application no.
PR2005A000027 describes a board for managing and
controlling an industrial vehicle, such as for example a
lift truck provided with power supply battery, and arelated
method of operation.

[0005] This management board comprises sensor
means, an electronic memory, processing means and
means for enabling/disabling the functionalities of the ve-
hicle and a telephone modem for the remote operation
of the vehicle.

[0006] The main disadvantage of this electronic board
is that the communication of the telephone modem for
the remote management of the vehicle can be compro-
mised because of the geographic characteristics of the
workplace (for example because of mountains or even
of building walls or other obstacles); therefore, a single
vehicle may remain isolated for a long time without the
ability to communicate with the remote user.

[0007] It should be noted that the efficiency of the re-
mote communication becomes particularly important
when alarm signals or signals of vehicle malfunctions
requiring timely responses need to be monitored.
[0008] Currently, therefore, in spite of the technologi-
cal developments, it is problematic and there is a need
to provide management systems for an industrial vehicle
pool that are simpler and have reduced costs of construc-
tion and use, and at the same time are more efficient.
[0009] In WO 2007/104152, an example of wireless
control system applied to the case of a network of water
irrigation devices is shown.

Objects and Summary of the Invention

[0010] An object of the invention is to provide a man-
agement system with client/server architecture for at
least one self-propelled pool of devices that is more ef-
ficient and at the same time more economical and simple
to constructand use, thus overcoming orreducing atleast
some of the aforesaid disadvantages of the existing sys-
tems.

[0011] Another object of the presentinvention is to pro-
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vide an electronic board for a system for managing at
least one self-propelled pool of devices that is simpler
and more economical than prior art electronic boards.
[0012] Anotherobject of the presentinvention is to pro-
vide a method that allows a better management of at
least one self-propelled pool of devices and that is more
effective and efficient.

[0013] According to afirst aspect, the invention relates
to a system for managing self-propelled vehicle pools
with client/server architecture comprising:

- a plurality of devices of at least one pool communi-
cating with each other and with at least one base
through at least one mesh-type local communication
network to exchange data and / or commands per-
taining to each device in the pool;

- at least one sensor or actuator positioned on each
of the devices to acquire the aforesaid data or to
actuate the commands;

- atleastone central server in communication with the
base through at least one geographic communica-
tion network to exchange the data / commands.

[0014] The terms "data" and "commands" mean any
information or command that pertains to the control, the
diagnosis and / or the interventions that can be acquired
or executed through the sensors and / or the actuators
positioned on each of the devices, as is described in
greater detail below.

[0015] The term "Local Network" (also called "LAN",
Local Area Network)means - in general - a network con-
stituted by computers connected to each other within a
delimited space.

[0016] Briefly, the most common types of local area
network or LAN for connecting between them a plurality
of computers are:

- star, characterized by a central point or star center
connected to each computer in the network;

- bus, in which the computers of the network are con-
nected between them by a linear connection via ca-
ble;

- ring, in which the computers in the network are con-
nected between them forming a circle so that only
one computer at a time can transmit data;

- mesh, in which the computers in the network are
connected between them to exchange data pertain-
ing to each computer.

[0017] According to the present invention, the local
communication network LAN for connecting the devices
of a self-propelled pool is of the mesh type, i.e. each
device sends and receives the data/ commands pertain-
ing to itself and also those pertaining to all the other ve-
hicles in the pool.

[0018] In a particularly advantageous embodiment of
the invention, the mesh-type local network is of the dy-
namic type, i.e. it is possible to insert new devices in the
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pool to be controlled, up to a predetermined maximum
number. In the preferred embodiment, the dynamic
mesh-type local network LAN is obtained by means of a
radio link proprietary protocol. Therefore, the data or
commands of each device are transmitted when a device
enters the range of the radio link of at least one other
device or of the base, after verification of the update of
the data / commands so that only updated data / com-
mands are transmitted.

[0019] Briefly, a radio link communication is a radio
frequency communication able to transmit appropriately
encoded information remotely. The capacity available to
the transmission depends on the radio spectrum, i.e. on
the frequency interval or radio channel, and on the com-
plexity of the modulation used.

[0020] In particular, to a greater encoding complexity
corresponds a lesser robustness of the transmission and
therefore the need for greater transmission frequency,
with the increase in the complexity of the electronics and
in the sensitivity to possible interferences.

[0021] Withregardtothefrequency intervals which can
be generally used for radio links, they range from a few
MHz to tens of GHz.

[0022] With regard to modulation, it is possible to dis-
tinguish a modulation of analogue type in amplitude (AM)
orin frequency (FM) or in phase (PM) and a modulation
of digital type in amplitude (ASK) or in shift of frequency
(FSK) or of phase (PSK).

[0023] In an advantageous embodiment of the inven-
tion, the radio link local network or LAN is of the digital
type in shift of frequency (FSK), within frequency bands
in the public domain; however, the local network may be
of a different type, for example PSK or AM, FM or Blue-
tooth or yet other types.

[0024] The term "geographic communication network"
means a communication network able to transmit infor-
mation at a great distance.

[0025] In the preferred embodiment of the present in-
vention, the geographic communication network is a non
proprietary telephonic WAN (Wide Area Network) type
network, such as for example a national GSM telephone
network, for connecting a plurality of local networks to-
gether, and the data exchange is performed in data mode
or through the use of SMS.

[0026] A different type of WAN geographic communi-
cation network may be used, for example UMTS or Sat-
ellite or yet other types.

[0027] In the preferred embodiment of the invention,
the devices to be managed are vehicles, such as for ex-
ample watercraft, transport vehicles, self-propelled vehi-
cles for special uses or industrial vehicles such as lift
trucks and earth moving machines or yet others.

[0028] Inanother embodiment of the invention, the de-
vices to manage are mechanical-electrical devices orlog-
gers associable to each vehicle, for example batteries,
electric motors, special uprights, pneumatic hammers,
meteorological sensors or others.

[0029] Various combinations of the aforesaid embod-
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iments are possible, in which the industrial vehicles of
one or more pools and their mechanical-electrical devic-
es are managed at the same time with respective local
communication networks independently or with a single
local communication network, whilst one or more bases
communicate with a same central server through the
aforesaid geographic communication network, see the
description below.

[0030] For example, the industrial lift trucks comprise
electric motor, stably fastened on each lift truck and re-
placeable orinvertible batteries which are particularly ex-
pensive to purchase and maintain.

[0031] Therefore, a local communication network is
advantageously provided between the motors and be-
tween the batteries of each lift truck (and possibly be-
tween other devices implemented on each lift truck) and
at least one base, see below.

[0032] In a first configuration according to the inven-
tion, the base is positioned on at least one device to be
managed, in such a way as to obtain a base-device.
[0033] Inthis case, communication between the base-
device and the central server is advantageously and pref-
erably activated according to a programming defined by
the user and communicating the data / commands after
verifying their update, in such a way as to communicate
only the updated data / commands with it. In particular,
the user preferably programs the sending of the data /
commands in an immediate manner, advantageously via
SMS or other method, i.e. as soon as they are detected
by the base, or in a programmed manner in a predefined
time interval, or on request or yet automatically when
alarm data arrive, see the description below.

[0034] This embodiment is particularly suited to the
control of devices that act in a limited work area, sub-
stantially lacking "shadow" zones for communication net-
works, for example a pool of lift trucks working within
industrial shed buildings, a pool of earth moving ma-
chines in an open quarry, or the like.

[0035] In a second configuration according to the in-
vention, the base is placed in at least one predetermined
position in the work area.

[0036] In this case, the geographic communication
network between the base and the central server can be
activated according to a predetermined setting, for ex-
ample at regular intervals, or setting communication pri-
orities for particular data (for example alarm signals).
[0037] This embodiment is particularly suited to the
control of devices acting in a work area that presents
particularly ample or intense "shadow" zones for com-
munication networks, ensuring that the aforesaid base-
vehicle is not prevented from communicating with the
devices to be managed or with the central server for an
excessively prolonged period of time. For example, such
awork area can comprise refrigeration cells (within which
the signals of the communication networks may be
shielded) or it can be a mine with underground tunnels
in which the devices to be managed can move and be
parked.
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[0038] Clearly, a combination of the above mentioned
configurations is also possible, for example there may
be at least one base-device and at least one fixed base,
operating simultaneously or alternatively.

[0039] The aforesaid central server stores the data /
commands it receives from the base and it may be of any
type able to implement the operations necessary for the
management and control by one or more operators or
automatically, actuating commands on each device both
directly remotely in real time and in a programmed man-
ner, for example a mobile telephone, a personal compu-
ter, an operating unit (which itself may be of the server
type, i.e. connectable to a plurality of additional user side
resources) or other devices, see below.

[0040] According to another aspect, the invention re-
lates to a logic unit associable to a devices of at least
one self-propelled pool to be managed which comprises,
in the main configuration, a first transmitter for commu-
nicating the data and / or the commands through a mesh-
type local communication network (LAN); a memory sub-
divided into a plurality of memory sectors, each able to
store data and / or commands pertaining to each device
and a processor for processing and storing the data and
/ or commands.

[0041] The main configuration of this logic unit can be
implemented easily and economically in order to ob-
tained additional, different configurations able to manage
at least one pool, see the description below.

[0042] According to yet another aspect, the present
invention relates to a management method for managing
at least one pool of devices comprising at least the fol-
lowing steps;

a. locally managing each of the devices for obtaining
data and / or carrying out commands on each of
them;

b. activating at least one mesh-type local communi-
cation network (LAN) to connect the devices of the
pool with each other and with at least one base in
order to transmit the data and / or the commands
pertaining to each device.

c.activating at least one geographic communication
network between the base and at least one central
server to transmit the data / commands. In a partic-
ularly advantageous embodiment of the invention,
the activation (b) of the local communication network
takes place when one of said devices enters the
range of another or of the base, so that a mutual
exchange of data / commands pertaining to all the
devices in the pool can take place.

[0043] Advantageously, the transmission of the data /
commands actually takes place after the mutual verifica-
tion of their update, so that only updated data/ command
are transmitted.

[0044] Moreover, the activation (c) of said at least one
geographic communication network may take place at
the request of a user in remote mode or in automatic, for
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example according to remotely established settings
(when a threshold value or another parameter is exceed-
ed), or in programmed mode within a predefined time
interval, or in yet other manners.

[0045] Additionally, the step of locally managing (a)
each individual device comprises additional sub-steps
for obtaining, storing and / or processing data and / or
commands and for monitoring and constantly diagnosing
the functionalities or sensitive parts or events and / or
safety or for executing commands directly on each of
them.

[0046] In another embodiment of the invention, a plu-
rality of local communication networks can be activated
independently of each other to achieve separate trans-
missions among the devices of different pools.

[0047] An advantage of the present invention is that it
provides a particularly efficient and reliable management
and control system, because the communication of the
data / command is improved enormously whilst hugely
reducing the likelihood that one of the devices to be man-
aged will remain isolated from the base for a long time.
[0048] Another advantage is that the local communi-
cation network is particularly economical both in its con-
struction and maintenance.

[0049] An additional advantage is that said manage-
ment system is extremely versatile in use, because the
functionalities of each device in a pool and / or the func-
tionalities of the loggers associated to said devices can
be controlled in a simple, economical manner.

[0050] Another advantage is that it is possible to mon-
itor the devices of one or more self-propelled pools con-
stantly and continuously to create timely and effective
alarm warnings. It can also be possible to predict a fault
before it occurs, by appropriately setting alarm warnings.
[0051] Moreover, various arrangements can be adopt-
ed in order further to improve communication efficiency,
for example avoiding using radio link channels subject
to strong interference, or encrypting the signals / com-
mands to enhance security, or others.

[0052] Additional advantageous characteristics and
embodiments of the method and of the device according
to the present invention are indicated in the accompany-
ing dependent claims and they shall be further described
hereafter with reference to some non limiting examples
of embodiment.

Brief description of the drawings

[0053] The presentinvention can be better understood
and its numerous objects and advantages shall be ap-
parent to persons skilled in the art with reference to the
accompanying schematic drawings, which show a prac-
tical, non limiting example of the invention. In the drawing:

figure 1 shows a system for managing a pool of ve-
hicles according to an embodiment of the invention;
figure 2 shows a logic management unit for a pool
of vehicles according to an embodiment of the in-
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vention.

Detailed description of some preferred embodiments of
the invention

[0054] Inthe drawings, in which to equal numbers cor-
respond equal parts in all the different figures, a remote
management system 1A is described, see figure 1, for a
pool of vehicle of the lift truck type 3, which communicate
between them by means of a radio link local communi-
cation network or LAN (shown schematically in the figure
by the arrows F1A) with short range dynamic meshing
so that the vehicles 3 communicate with each other and
with a base vehicle 5 the data / commands relating to
each of them.

[0055] The radio local network is advantageously and
preferably obtained with a digital modulation radio link of
type in shift of frequency (FSK) with a coverage range
from about 50 meters to about 100 meters.

[0056] As stated above, the local network can also be
of a different type, depending on specific utilization re-
quirements.

[0057] The base-vehicle 5 communicates the data /
commands to a central server 7 through a geographic
communication network F2 obtained by means of a non
proprietary WAN network that exploits the GSM national
telephone network (it therefore has terrestrial antennas
9, whereof only one is shown in the figure for the sake
of simplicity) with a data link in data mode at about 9600
bps or using SMS.

[0058] Inanycase, differentconfigurations of the base-
vehicle 5 can be provided, for example the base can be
in a fixed position in the work area.

[0059] Said geographic communication network F2
may be obtained with a different radio link system, for
example GSM or UMTS or Satellite or yet another one,
as stated above.

[0060] In this way it is possible to manage remotely,
even at a great distance, the pool of lift trucks 3.

[0061] On each vehicle 3, 5 of the pool, a plurality of
sensors and actuators are provided (not shown in figure
1 for the sake of simplicity) to acquire the aforesaid data
or to actuate the commands.

[0062] Indicatively, said sensor or actuators - repre-
sented schematically with the reference number 100S
and 100A in figure 2 - positioned on each vehicle 3, 5 to
be managed can serve the function of obtaining data
about the monitoring of the state of the general electron-
ics of the vehicle or device, to control the current at the
terminals of an electric / electronic and / or signaling de-
vice or any impact the vehicle may undergo or measuring
ambient temperature or else commanding a key or rec-
ognition card, the ignition and verification of the opera-
tor’s identity, to detect the presence of the operators on
the vehicle and / or the correct use of the vehicle or of its
devices, or yet other matters.

[0063] The aforesaid listis indicative of the type of sen-
sor or actuators and it is no way to be construed as lim-
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iting, for the sensors and actuators can be of countless
types depending on specific requirements.

[0064] Figure 1alsoshows aremote managementsys-
tem 1 B for a group of devices or loggers to be managed
which are constructed with batteries 13 and associable
to each lift truck 3, which batteries 13 communicate be-
tween them through a radio local network (shown sche-
matically in the figure by the arrows F 1 B) with shortrange
dynamic meshing.

[0065] In this case, a base 15 is positioned in a prede-
termined location in the work area, for example posi-
tioned in the battery charging area, and it is able to con-
nect to each of the batteries 13 as soon as the batteries
enter its coverage range.

[0066] The base 15 is also connected to the central
server 7 through the long range radio geographic com-
munication network F2.

[0067] Clearly, a different number or different config-
urations of the base 15 can be provided, for example the
base can be obtained on a battery 13 of the group,
[0068] In one embodiment, the remote management
system 1B for the group of batteries 13 is independent
of the remote management system 1A for the pool of lift
trucks 3, 5: the two remote management systems 1A and
1 B therefore operate on different wavelengths or trans-
mission channels. In another preferable embodiment, the
short-range communication system F1B between the
batteries 13 and the system F1A between the lift trucks
3, 5 operate on a same wavelength or transmission chan-
nel, providing additional versatility in case of replacement
or inversion of the batteries from truck lift to truck lift.
[0069] In particular, in this latter case, advantageously
there is a plurality of memory sectors or addresses of a
central memory associated to each device and able to
store the information of each of them, see below.
[0070] Indicatively, the data monitored by the batteries
13 can be the total detailed battery life data (for example,
the discharging or charging battery counter, the stopped
battery counter, the total battery counter, the number of
charges made or of micro-charges occurred, the charged
or discharged capacity in Amperes, the charging or dis-
charging current) or they can be the charging cycle data
(for example, battery voltage, battery current, discharg-
ing battery counter, charging battery counter, stopped
battery counter, number of charges, charged capacity,
discharged capacity, charging current, discharging cur-
rent, the micro-charges occurred) or yet other data.
[0071] The central server 7 is able to monitor the pools
of devices 3, 5 and 13 to be managed storing in a data-
base the data / commands received by each base 5 and
15 and it is connected - in the embodiment shown sche-
matically herein - to a computer server 7A, to a personal
computer 7C, to a portable computer 7D and a mobile
telephone 7E.

[0072] In particular, the computer server 7A displas
the state of the device 3, 5and 13 and/ or to send queries
to know the situation in real time and / or to create a
historical database of the events and / or to publish via
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Internet some of the data to make them available to other
users 7B; the personal computer 7C is able to connect
both via GSM and serially with access to the program-
ming and to the setting changes of the control of each of
the devices 3, 5 and 13; the portable computer 7D is able
to provide remote management and to connect directly
on the device 3, 5 and 13 for local management; the
mobile telephone 7E is able to send SMS queries to re-
ceive in reply from the queried device 3, 5 and 13 the
indication of the state or of the value of the requested
data, and an enabling or security code can be provided.
[0073] Lastly, the data and the commands can be
made available via Web after access with password to
display them in real time from any station with access to
the Internet connection.

[0074] Clearly, the aforesaid central server 7 is de-
scribed purely by way of indication, since it can be of any
other type suitable for the purpose. Moreover, figure 1
shows three additional pools of different vehicles, 23, 33
and 43, of each of which a single vehicle is shown by
way of indication.

[0075] In particular, a pool of autoclaves 23, a pool of
trucks 33 and a pool of excavators 43 are shown; the
vehicles of each of these pools are connected to each
other and to at least one respective base (not shown in
the figure for the sake of simplicity) through respective
mesh-type radio communication local networks (not
shown in the figure for the sake of simplicity) so that the
vehicles of each pool exchange updated data / com-
mands pertaining to functionalities of each of them; each
base communicates with the central server 7 through the
long range radio geographic communication network F3.
[0076] More in particular, the vehicles of the pool of
trucks 33 and of the pool of excavators 43 are mutually
connected through a same local radio communication
network (see, by way of example, the arrow F1C) be-
cause they are able to operate in a same limited work
area.

[0077] Instead, the vehicles of the pool of autoclaves
23 are connected between them through a radio local
communication network that is independent of those of
the pools 33 and 43.

[0078] All vehicles 23, 33 and 43 of said pools are ad-
vantageously controlled by a GPS system that deter-
mines their position by means of a artificial satellite 90.
[0079] Figure 2 shows an electronic management and
control board 100 for at least one pool of devices and
able to be associated to each of the devices, for example
able to be associated to the vehicles 3, 5, 23, 33, 43 or
to the batteries 13 and to the base 15 described above,
comprising, in its main configuration, the following com-
ponents:

- afirst transmitter 102 for exchanging data and / or
commands through the radio local communication
network F1A or F1B or F1C:

- a central memory 106 divided into a number "n" of
memory sectors or addresses 106A, 106b, 106c, ...
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106n, each sector storing independently updated da-
ta and / or commands pertaining to each device or
vehicle, the maximum number "n" of memory sectors
corresponds to the maximum number of devices
manageable by the system;

- aprocessor 108 for processing and storing the data
and / or commands with a service RAM memory
108B on which the processing data / commands are
stored.

[0080] In particular, the processor 108 verifies the up-
date of the receiving data or commands, in order to store
only the updated data / commands in the central memory
106; said update is preferably obtained by means of a
timer or clock, comparing the time of reception of a data
item / command with that of the respective data item /
command that resides in the memory 106.

[0081] It should also be noted that, by associating a
different vehicle or device to each memory sector 106A,
106b, 106¢, 106n, it is advantageously possible to use a
same wavelength or transmission channel for communi-
cation through the mesh-type local network. In a partic-
ularly advantageous embodiment, the first transmitter
102 is a modem for communication in FSK modulation;
clearly, said modem may be able to achieve a different
type of radio communication, see above,

[0082] Itis also possible to provide an electrical power
supply battery - not shown in the figure for the sake of
simplicity - to allow the electronic board 100 to operate
independently of the power supply of the device whereon
it is associated.

[0083] In afirst configuration, the electronic board 100
is installed on each vehicle or device 3, 5, 13, 23, 33, 43
of the pools and it comprises a plurality of sensors 100S
and actuators 100A - shown in dashed lines in figure 2 -
to acquire the data and respectively to execute the com-
mands on each of them.

[0084] It should be noted that the actuators 100A can
be connected to the electronic board 100 through elec-
tronic inputs / outputs of different types, for example se-
rial, can bus, digital, analogue or opto-isolated or other
types, according to specific requirements or functions,
for example a portable computer 7D, to enable a user to
operate directly from each device, or a reader - not shown
in the figure - for a personalized electronic key or for a
transponder electronic card, in order to serve as anti-theft
device and as managing device and and to prevent un-
authorized operators from using said devices.

[0085] Additionally,a GPS modem may be included in
the electronic board 100, to provide data of geographic
position of the device to be managed and implement any
electronic key anti-theft system.

[0086] In a second configuration as a base, the elec-
tronic board 100 comprises a second transmitter 112 -
shown in dashed lines in figure 3 - to exchange the data
and / or the commands with the central server 7 through
the long range radio geographic communication network
F2.
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[0087] Inaparticularlyadvantageous embodiment, the
second transmitter 112 is a GSM communication mo-
dem; clearly, said modem 112 can be able to achieve a
radio communication of a different type, see above.
[0088] It should be noted that the first and the second
configuration may advantageously be combined, so that
the electronic board 900 is associated to a vehicle or
device of the pool and simultaneously serves the base
function, as for the base-vehicle 5 of figure 1.

[0089] In this way it is possible to obtain an electronic
board whose construction is particularly simple and that
is extremely versatile, because it can be installed on each
element of different groups or pools to be controlled.
[0090] What is illustrated represents merely possible
non limiting embodiments of the invention, which may
vary in its forms and arrangements without thereby de-
parting from the scope of the concept on which the in-
vention is based. The presence of any reference num-
bers in the appended claims serves solely the purpose
of facilitating the reading of the claims in light of the pre-
ceding description and of the accompanying drawings
and does not limit in any way its scope of the protection.

Claims

1. A remote management system with client / server
architecture for a self-propelled pool of lift-trucks (3)
with electric motors and with replaceable or invertible
electric batteries (13) tobe managed, characterized
in that it comprises:

a. a plurality of said lift-trucks (3) with electric
motors communicating with each other and with
at least one first base 85) through at least one
first mesh-type local communication network
(F1A) to exchange first data and / or commands
pertaining to each of them;

b. at least one sensor or actuator positioned on
each of said lift-trucks (3) to acquire the afore-
said first data or to actuate the commands;

c. a pluralities of said batteries (13) associated
to the electric motors of said lift-trucks (3) com-
municating with each other and with at least one
second base (15) through at least one second
mesh-type local communication network (F1B)
to exchange second data pertaining to each of
them;

d. at least one sensor positioned on each of said
batteries (13) to acquire the aforesaid second
data comprising at least the total detailed battery
life data or the charging cycle data;

e. at least one central server (1C) in communi-
cation with said at least one base (5, 15) through
ageographic communication network (F2) to ex-
change said data / commands.

2. The remote management system according to claim
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10.

1, characterized in that said at least one mesh-type
local communication network (F1A, F1B) is formed
so that each of said lift-trucks (3) or batteries (13) or
said at least one base (5, 15) sends or receives said
updated data / commands pertaining to itself and to
all said lift-trucks (39 or batteries (13) or bases (5,
15) every time one of said lift-trucks or batteries or
bases enters in the action range or coverage range
of another lift-trucks or batteries or base

The remote management system according to claim
1and/ or 2, characterized in that said at least one
local network (F1A) is of the dynamic mesh type to
allow the insertion of new lift-trucks (3) to be control-
led in said pool.

The remote management system according to at
least one of the claims 1 to 3 and / or 2, character-
ized in that said at least one local communication
network (F1A, F1B) is obtained by means of a radio
link local network.

The remote management system according to at
least one or more of the previous claims, character-
ized in that said at least one local communication
network (F1A, F1B) is able to exchange said data or
commands within a short coverage range or a short
action range,

The remote management system according to claim
1 and/ or 5, characterized in that said at least one
base (5, 15) is positioned on at least one of said lift-
trucks or batteries or placed in a predetermined po-
sition in the working area.

The remote management system according to claim
1, characterized in that said geographic commu-
nication network (F2) is formed by along range com-
munication system.

The remote management system according to at
least one of the previous claims, characterized in
that it comprises two or more of said mesh-type local
communication networks managing and controlling
a plurality of groups of batteries or pools of said lift-
trucks in the same working area.

The remote management system according to at
least claim 8, characterized in that each of said
groups or pools comprises said at least one base in
order to communicate data / commands to said at
least one central server through said at least one
geographic communication network.

The remote management system according to at
least one of the previous claims, comprising an elec-
tronic board, said electronic board being associable
to respective lift-trucks (3) and/or respective batter-
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ies (13) of said lift-trucks (3) of at least one self-pro-
pelled pool, characterized in that it comprises:

- at least a first transmitter (102) for communi-
cating data and / or commands through a mesh-
type local communication network (F1A, F1B);
- at least one central memory (106) divided into
a plurality of memory sectors each able to store
said data and / or commands pertaining to each
of said lift-trucks and/or batteries;

- a processor (108) for processing and storing
said data / commands.

The remote management system according to claim
10, characterized in that said processor stores said
data / command in said central memory after verify-
ing the update of said data / commands through a
timer or clock or the like.

The remote management system according to at
least one of the claims 10 to 11, characterized in
thatit comprises, in combination or as an alternative,
at least one of the following:

- at least one sensor and / or one actuator to
acquire said data and respectively to execute
said commands on each of said lift-trucks or bat-
teries,

- a reader for a personalized electronic key or
for an electronic card of the transponder type;
- a user-side interface for enabling a user to op-
erate directly from each of said lift-trucks or bat-
teries, for example a portable computer or an-
other device;

- a plurality of electronic inputs / outputs, for ex-
ample serial, can bus, digital, analogue or opto-
isolated or others;

- a connection with a data acquisition system
through GPS,

- a second transmitter (112) for exchanging said
data / commands with a central server through
a long range geographic communication net-
work (F2).

A method for managing at least one self-propelled
pool of lift-trucks 83) with electric motors and with
batteries (13) characterized in that it comprises the
following steps

- locally managing each of said lift-trucks for
sensing first data and / or carrying out com-
mands on each of them;

- locally managing the batteries of said lift-trucks
for sensing second data pertaining to the batter-
ies comprising at least the total detailed battery
life data or the charging cycle data;

- activating at least one first mesh-type local
communication network (F1A) to connect said
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lift-trucks between them and with at least first
one base (5) in order to transmit said updated
first data and / or commands pertaining to each
[tft-truck;

- activating at least one second mesh-type local
communication network (F1B) to connect the
batteries of said lift-trucks between them and
with at least one second base (15) in order to
transmit said second data pertaining to batter-
ies;

- activating at least one long action range geo-
graphic communication network (F2)

a) between said at least one first base and
at least one central server in order to ex-
change said first data / commands to man-
age or to control in remote mode said self-
propelled pool of lift-trucks, and

b) between said at least one second base
and at least one central server in order to
exchange said second data to manage or
to control in remote mode said batteries.

14. The method according to claim 13, characterized

in that the activation (b) of said at least first/second
one local communication network occurs automati-
cally when atleast one of said lift-truck/battery enters
the action range of another lift-truck/battery or of said
at least one first/second base.

Patentanspriiche

1.

Fernverwaltungssystem mit Client/Server-Architek-
tur flr einen selbstfahrenden Pool von Staplern (3)
mit Elektromotoren und mit auswechselbaren oder
invertierbaren zu verwaltenden elektrischen Batteri-
en (13), dadurch gekennzeichnet, dass es um-
fasst:

a. mehrere Stapler (3) mit Elektromotoren, die
miteinander und mitwenigstens einer ersten Ba-
sis (5) Uber wenigstens ein erstes maschenar-
tiges lokales Kommunikationsnetzwerk (F1A) in
Verbindung stehen, um zu jedem zugehdrige er-
ste Daten und/oder Befehle auszutauschen;

b. wenigstens einen Sensor oder ein Stellglied,
der bzw. das an jedem Stapler (3) positioniert
ist, um die ersten Daten zu erfassen oder um
die Befehle zu steuern;

c. mehrere den Elektromotoren der Stapler zu-
geordnete Batterien (13), die miteinander und
mit wenigsten einer zweiten Basis (15) mittels
wenigstens einem zweiten maschenartigen lo-
kalen Kommunikationsnetzwerk (F1B) verbun-
den sind, um zu jedem von diesen zugehdrige
zweite Daten auszutauschen;

d. wenigstens einen Sensor, der an jeder Bat-
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terie (13) positioniert ist, um die zweiten Daten
zu erfassen, die wenigstens die gesamten de-
taillierten Batterielebensdaten oder die Ladezy-
klusdaten umfassen;

e. wenigstens einen zentralen Server (1C), der
mit der wenigstens einen Basis (5, 15) iber ein
geografisches Kommunikationsnetzwerk (F2)
verbunden ist, um die Daten/Befehle auszutau-
schen.

Fernverwaltungssystem nach Anspruch 1, dadurch
gekennzeichnet, dass das wenigstens eine ma-
schenartige lokale Kommunikationssystem (F1A,
F1B) derart ausgebildet ist, dass jeder Stapler (3)
oder jede Batterie (13) oder die wenigstens eine Ba-
sis (5, 15) aktualisierte Daten/Befehle sendet oder
empfangt, die zu ihm/ihr selbst und zu allen Staplern
(3) oder Batterien (13) oder Basen (5, 15) gehoren,
jedes Mal wenn die Stapler oder Batterien oder Ba-
sen in einen Aktionsbereich oder Abdeckungsbe-
reich eines anderen Staplers oder einer anderen
Batterie oder einer anderen Basis treten.

Fernverwaltungssystem nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass das wenigstens
eine lokale Netzwerk (F1A) ein dynamisches ma-
schenartiges Netzwerk ist, das die Einfihrung eines
neuen in dem Pool zu steuernden Staplers (3) er-
mdglicht.

Fernverwaltungssystem nach wenigstens einem der
Anspriiche 1 bis 3 und/oder 2, dadurch gekenn-
zeichnet, dass das wenigstens eine lokale Kommu-
nikationsnetzwerk (F1A, F1B) mittels eines lokalen
Funknetzwerks erhalten wird.

Fernverwaltungssystem nach wenigstens einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, dass das wenigstens eine lokale Kommu-
nikationsnetzwerk (F1A, F1B) dazu in der Lage ist,
die Daten oder Befehle innerhalb eines geringen Ab-
deckungsbereichs oder eines geringen Aktionsbe-
reichs auszutauschen.

Fernverwaltungssystem nach Anspruch 1 und/oder
5, dadurch gekennzeichnet, dass die wenigstens
eine Basis (5, 15) an wenigstens einem der Stapler
oder wenigstens einer der Batterien oder an einer
vorbestimmten Position im Arbeitsgebiet positioniert
ist.

Fernverwaltungssystem nach Anspruch 1, dadurch
gekennzeichnet, dass das geografische Kommu-
nikationsnetzwerk (F2) durch ein Kommunikations-
system groRRer Reichweite gebildet ist.

Fernverwaltungssystem nach wenigstens einem der
vorhergehenden Anspriiche, dadurch gekenn-
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10.

11.

12.

zeichnet, dass es zwei oder mehr maschenartige
lokale Kommunikationsnetzwerke umfasst, die meh-
rere Gruppen von Batterien oder Pools von Staplern
im gleichen Arbeitsgebiet verwalten.

Fernverwaltungssystem nach wenigstens Anspruch
8, dadurch gekennzeichnet, dass jede Gruppe
oder jeder Pool wenigstens eine Basis umfasst, um
Daten/Befehle zu dem wenigstens einen zentralen
Server liber das wenigstens eine geografische Kom-
munikationsnetzwerk zu Gbermitteln.

Fernverwaltungssystem nach wenigstens einem der
vorhergehenden Anspriiche, umfassend eine elek-
tronische Platine, wobei die elektronische Platine je-
weiligen Staplern (3) und/oder jeweiligen Batterien
(13) der Stapler (3) aus wenigstens einem selbstfah-
renden Pool zugeordnet werden kann, dadurch ge-
kennzeichnet, dass es umfasst:

- wenigstens einen ersten Transmitter (102)
zum Ubermitteln von Daten und/oder Befehlen
Uber das maschenartige lokale Kommunikati-
onsnetzwerk (F1A, F1B);

- wenigsten einen zentralen Speicher (106), der
in mehrere Speichersektoren aufgeteilt ist, von
denen jeder dazu in der Lage st, die zu jedem
Stapler und/oder jeder Batterie zugehdérigen Da-
ten und/oder Befehle zu speichern;

- einen Prozessor (108) zum Verarbeiten und
Speicher der Daten/Befehle.

Fernverwaltungssystem nach Anspruch 10, da-
durch gekennzeichnet, dass der Prozessor die
Daten/Befehle in dem zentralen Speicher speichert
nachdem die Aktualisierung der Daten/Befehle
durch einen Timer oder Taktgeber oder dergleichen
Uberprift worden ist.

Fernverwaltungssystem nach wenigstens einem der
Anspriiche 10 oder 11, dadurch gekennzeichnet,
dass es in Kombination oder als Alternative wenig-
stens etwas vom folgenden umfasst:

- wenigstens einen Sensor und/oder ein Stell-
glied zum Erfassen der Daten bzw. zum Aus-
fihren der Befehle an jedem Stapler oder an
jeder Batterie;

- ein Lesegerat fir einen personalisierten elek-
tronischen Schlissel oder fur eine elektronische
Karte vom Transpondertyp;

- eine benutzerseitige Schnittstelle um einen Be-
nutzer in die Lage zu versetzen, direkt von je-
dem Stapler oder von jeder Batterie zu agieren,
beispielsweise einen tragbaren Computer oder
eine andere Vorrichtung;

- mehrere elektronische Eingadnge/Ausgange,
beispielsweise serielle, CAN-Bus, digitale, ana-
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loge oder optoisolierte oder andere;

- eine Verbindung mit einem Datenerfassungs-
system mittels GPS;

- einen zweiten Transmitter (112) zum Austau-
schen der Daten/Befehle mit seinem zentralen
Server Uber ein geografisches Kommunikati-
onsnetzwerk (F2) grofRer Reichweite.

13. Verfahren zum Verwalten von wenigstens einem

selbstfahrenden Pool von Staplern (3) mit Elektro-
motoren und mit Batterien (13), dadurch gekenn-
zeichnet, dass es die folgenden Schritte umfasst:

- lokales Verwalten der Stapler zum Erfassen
von ersten Daten und/oder zum Ausfiihren von
Befehlen auf jedem von ihnen;

- lokales Verwalten der Batterien der Stapler
zum Erfassen von zweiten zu den Batterien ge-
hérenden Daten, die wenigstens die gesamten
detaillierten Batterielebensdaten oder die Lade-
zyklusdaten umfassen;

- Aktivieren von wenigstens einem maschenar-
tigen lokalen Kommunikationsnetzwerk (F1A)
zum Verbinden der Stapler untereinander und
mit wenigsten einer ersten Basis (5), um die ak-
tualisierten, zu jedem Stapler gehérenden Da-
ten und/oder Befehle zu Ubertragen;

- Aktivieren von wenigstens einem zweiten ma-
schenartigen Kommunikationsnetzwerk (F1B),
um die Batterien der Stapler untereinander und
mit wenigstens einer zweiten Basis (15) zu ver-
binden, um die zweiten, zu den Batterien gehd6-
renden Daten zu Ubertragen

- Aktivieren von wenigstens einem geografi-
schen Kommunikationsnetzwerk (F2) grolier
Reichweite

a) zwischen der wenigstens einen ersten
Basis und dem wenigstens einen zentralen
Server zum Austauschen der ersten Daten/
Befehle,umin einem Fernsteuermodus den
selbstfahrenden Pool von Staplern zu ver-
walten oder zu steuern, und

b) zwischen der wenigstens einen zweiten
Basis und dem wenigstens einen zentralen
Server zum Austauschen der zweiten Da-
ten, umin einem Fernsteuermodus die Bat-
terien zu verwalten oder zu steuern.

14. Verfahren nach Anspruch 13, dadurch gekenn-

zeichnet, dass die Aktivierung (b) des wenigstens
einen ersten/zweiten Kommunikationsnetzwerks
automatisch erfolgt, wenn wenigstens ein Stapler/
wenigstens eine Batterie in den Aktionsbereich ei-
nes andern Staplers/einer anderen Batterie oder der
wenigstens einen ersten/zweiten Basis eintritt.
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Revendications

Systéme de télégestion avec une architecture client
| serveur pour un ensemble autotracté de chariots
élévateurs (3) a moteurs électriques et a batteries
électriques remplagables ou échangeables (13) des-
tiné a étre géré, caractérisé en ce qu’il comprend :

a. une pluralité desdits chariots élévateurs (3) a
moteurs électrigues communiquant les uns
avec les autres et avec au moins une premiére
base (85) a travers au moins un premier réseau
local de communication de type maillé (F1A)
pour échanger des premiéres données et / ou
des commandes en rapport avec chacund’eux ;
b. au moins un capteur ou un actionneur posi-
tionné sur chacun desdits chariots élévateurs
(3) pour recueillir les premiéres données sus-
mentionnées ou  pour actionner les
commandes ;

c. une pluralité desdites batteries (13) associées
aux moteurs électriques desdits chariots éléva-
teurs (3) communiquant les uns avec les autres
et avec au moins une deuxieme base (15) a tra-
vers au moins un deuxiéme réseau local de
communication de type maillé (F1B) pour
échanger des deuxiémes données en rapport
avec chacune d’elles ;

d. au moins un capteur positionné sur chacune
desdites batteries (13) pour recueillir les deuxié-
mes données susmentionnées comprenant au
moins les données détaillées totales d’autono-
mie des batteries ou de cycle de charge ;

e. au moins un serveur central (1C) en commu-
nication avec ladite au moins une base (5, 15)
a travers un réseau de communication géogra-
phique (F2) pour échanger lesdites données /
commandes.

Systéme de télégestion selon la revendication 1, ca-
ractérisé en ce que ledit au moins un réseau local
de communication de type maillé (F1A, F1B) est for-
mé de sorte que chacun desdits chariots élévateurs
(3) ou batteries (13) ou ladite au moins une base (5,
15) envoie ou regoit lesdites données / commandes
mises a jour en rapport avec lui-méme et a tous les-
dits chariots élévateurs (39) ou batteries (13) ou ba-
ses (5, 15) chaque fois qu’un desdits chariots éléva-
teurs ou batteries ou bases entre dans le rayon d’ac-
tion ou le rayon de couverture d’autres chariots élé-
vateurs ou batteries ou base

Systeme de télégestion selon la revendication 1 et
/ ou 2, caractérisé en ce que ledit au moins un
réseau local (F1A) est du type maillé dynamique
pour permettre I'insertion de nouveaux chariots élé-
vateurs (3) devant étre commandés dans ledit en-
semble.
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Systéme de télégestion selon au moins une des re-
vendications 1 a 3 et/ ou 2, caractérisé en ce que
ledit au moins un réseau local de communication
(F1A, F1B) est obtenu au moyen d’un réseau local
a liaison radio.

Systéme de télégestion selon au moins une ou plu-
sieurs des revendications précédentes, caractérisé
en ce que ledit au moins un réseau local de com-
munication (F1A, F1B) est capable d’échanger les-
dites données ou commandes au sein d’'un rayon de
couverture court ou d’'un rayon d’action court.

Systéme de télégestion selon la revendication 1 et
/ ou 5, caractérisé en ce que ladite au moins une
base (5, 15) est positionnée sur au moins 'un parmi
lesdits chariots élévateurs ou batteries ou placée
dans une position prédéterminée dans la zone de
travail.

Systéme de télégestion selon la revendication 1, ca-
ractérisé en ce que ledit réseau de communication
géographique (F2) est formé par un systéme de
communication a longue portée.

Systéme de télégestion selon au moins une des re-
vendications précédentes, caractérisé en ce qu’il
comprend deux ou plusieurs desdits réseaux locaux
de communication de type maillé gérant et contrélant
une pluralité de groupes de batteries ou ensemble
desdits chariots élévateurs dans la méme zone de
travail.

Systéme de télégestion selon au moins la revendi-
cation 8, caractérisé en ce que chacun desdits
groupes ou ensembles comprend ladite au moins
une base afin de communiquer des données / com-
mandes audit au moins un serveur central a travers
ledit au moins un réseau de communication géogra-
phique.

Systéme de télégestion selon au moins une des re-
vendications précédentes, comprenant une carte
électronique, ladite carte électronique pouvant étre
associée a des chariots élévateurs (3) respectifs et
/ ou des batteries (13) respectives desdits chariots
élévateurs (3) d’au moins un ensemble autotracté,
caractérisé en ce qu’il comprend :

- au moins un premier émetteur (102) pour com-
muniquer des données et / ou des commandes
par un réseau local de communication de type
maillé (F1A, F1B) ;

- au moins une mémoire centrale (106) divisée
en une pluralité de secteurs de mémoire chacun
capable de stocker lesdites données et/ ou com-
mandes en rapport avec chacun desdits cha-
riots élévateurs et / ou batteries ;
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- un processeur (108) destiné au traitement et
au stockage desdites données / commandes.

Systéme de télégestion selon la revendication 10,
caractérisé en ce que ledit processeur stocke les-
dites données / commandes dans ladite mémoire
centrale aprés vérification de la mise a jour desdites
données/commandes via une minuterie ou une hor-
loge ou similaires.

Systéme de télégestion selon au moins une des re-
vendications 10 a 11, caractérisé en ce qu’il com-
prend, en combinaison ou en variante, au moins un
des éléments suivantes :

- au moins un capteur et/ ou un actionneur pour
recueillir lesdites données et respectivement
pour exécuter lesdites commandes sur chacun
desdits chariots élévateurs ou batteries,

- un lecteur pour une clé électronique person-
nalisée ou pour une carte électronique du type
transpondeur ;

- une interface du cété utilisateur pour permettre
a un utilisateur de faire fonctionner directement
a partir de chacun desdits chariots élévateurs
ou batteries, par exemple, un ordinateur porta-
ble ou un autre dispositif ;

- une pluralité d’entrées / sorties électroniques,
par exemple en série, bus can, numérique, ana-
logique ou opto-isolée ou d’autres ;

- une connexion avec un systéeme d’acquisition
de données par GPS,

- un deuxiéme émetteur (112) pour échanger
lesdites données / commandes avec un serveur
central via un réseau de communication géo-
graphique a longue portée (F2).

Procédé pour la gestion d’au moins un ensemble
autotracté de chariots élévateurs (83) a moteurs
électriques et a batteries (13) caractérisé en ce
qu’il comprend les étapes suivantes :

- gérer localement chacun desdits chariots élé-
vateurs pour détecter des premiéres données
et / ou exécuter des commandes sur chacun
d’aux ;

- gérer localement les batteries desdits chariots
élévateurs pour détecter des deuxiémes don-
nées en rapport avec les batteries comprenant
au moins les données détaillées totales d’auto-
nomie des batteries ou de cycle de charge ;

- activer au moins un premier réseau local de
communication de type maillé (F1A) pour con-
necter lesdits chariots élévateurs entre eux et
avec au moins une premiére base (5) afin de
transmettre lesdites premiéres données et/ ou
commandes mises a jour en rapport avec cha-
que chariot élévateur ;
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- activer au moins un deuxieme réseau local de
communication de type maillé (F1B) pour con-
necter les batteries desdits chariots élévateurs
entre elles et avec au moins une deuxiéme base
(15) afin de transmettre lesdites deuxiemesdon- 5
nées en rapport avec les batteries ;

- activer au moins un réseau de communication
géographique a long rayon d’action (F2)

a) entre ladite au moins une premiére base 170
et au moins un serveur central afin d’échan-
ger lesdites premiéeres données / comman-
des pour gérer ou pour contrdler en mode
a distance ledit ensemble autotracté de
chariots élévateurs, et 15
b) entre ladite au moins une deuxieme base
et au moins un serveur central afin d’échan-
ger lesdites deuxiémes données pour gérer
ou pour contréler en mode a distance les-
dites batteries. 20

14. Procédé selon la revendication 13, caractérisée en
ce que l'activation (b) dudit au moins premier /
deuxieme réseau local de communication se produit
automatiquement lorsqu’au moins l'un parmi ledit 25
chariot élévateur / batterie entre dans le rayon d’ac-

tion d’'un autre chariot élévateur/ batterie ou de ladite
au moins une premiére / deuxiéme base.
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