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| oad noniwormmes3syst em for use with a load conveyor and momgGRIanbdésoul arly,
but not exclusively, with a | oad conveyor of a nobile |oad carrier such
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only be based onh the nunmber of hours the truck has been out on hire or at

sheaves) is (are) moved upwardly and the chain (or chains) is (are) extended in the

vertical direction so as to raise the carriage and load. During use of the forklift truck
the chain thus bears the load being lifted on the carriage and is therefore subjected to
significant strain and wear. Any particular chain will have a maximum recommended
load capacity for a given height of the carriage.

There is an increasing trend in industry for forklift trucks to be hired or rented
rather than purchased. This means that servicing of the trucks becomes more
significant for the owner. When a truck is returned after a hire period the owner has no
knowledge of how that truck has been used and whether its recommended load
capacity has been exceeded at any time. The absolute value of the loads and the load
per unit time carried by the carriage affects the condition of the lifting chains and
determines when the chain is likely to fail. At present a decision to replace a particular
chain can only be based on the number of hours the truck has been out on hire or at
least recording the time for which the truck is in use. These parameters bear no
relation to the size of the load carried or the period for which the truck was engaged in
carrying loads and therefore provide misleading information.

Forklift trucks or similar load carrying vehicles are often employed in

warehouses, factories or similar environments for transferring materials between



| east recording the time for which the truck is in use. These paraneters
bear no relation to the size of the |load carried or the period for which
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enpl oyed in warehouses, factories or simlar environments for transferring
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responsibility of the forklift truck quxator 0 endant gﬁhouse
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to the | oaq,supRoktbek dthe system conprising a | oad transducer attachable to
the load conveyor and for generating an output signal representative of
the | oad appli edt fsoart hbjectedothgapreseht awehtian & ebviate ot miigptepthetafongsadd poi nt

intine; a tir(’{1n device for determning the tine during which the el enent
has been usk® particul ar 1oad, means for determ ning from said output

signal the time gdupifig Wi Histtdifect'of WNprefS invention there is provided a load
monitoring system for use with a load conveyor, the conveyor having a load support
for supporting a load to be conveyed and a load bearing elongate flexible element
connected between a drive and the load support for transmitting power from the drive
to the load support, the system comprising a load transducer attachable to the load
conveyor and for generating an output signal representative of the load applied to the
elongate flexible element at any particular point in time; a timing device for
determining the time during which the element has been used at a particular load,
means for determining from said output signal the time during which the element has
been used in a particular load range and means for calculating the remaining service
life of the element.
There may also be provided means for calculating the absolute value of the
load at any particular time, means for calculating the number of load cycles over a
predetermined load value and/or means for calculating the cumulative fatigue damage
to the elongate flexible element.
Preferably there is provided a data collection device, the output signal of the
load transducer being transmitted to the collection device. The data collection device

may be is disposed at a position proximal to or remote from the load conveyor. It may
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The elongate flexible element may be a chain or a cable. .

The load preferably has identification data and the conveyor has a data reader
for reading said load identification data when the load is conveyed. The read load
identification data may be transmitted to a data storage device. It may be encoded in
the form of a bar code in which case the data reader is a bar code reader.

The load conveyor may be a lifting carriage and drive of a mobilé load
handler, part of a leisure ride or otherwise.

According to a second aspect of the present invention there is provided a load
conveyor in combination with a load monitoring system, the load conveyor
comprising a load support and a load bearing elongate flexible element for
transmitting drive power to the load support; the load monitoring system comprising a
load transducer attached to the load conveyor and for generating an output signal
representative of the load applied to the elongate flexible element at any particular
point in time, a timing device for determining the time during which the element has
been used at a particular load, means for determining from said output signal the time
during which the element has been used in a particular load range and means for

calculating the remaining service life of the element.



The | oad conveyor may be a lifting carriage and drive of a nobile |oad
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the remaining service life of the element.

According to a fifth aspect of the present invention an inventory management
system using a mobile load handler, comprising a plurality of loads each labelled with
load identification data, a plurality of storage zones each labelled with location
identification data, an incoming load zone labelled with location identification data,
an outgoing load zone labelled with location identification data, the mobile load
handler having a data reader and a data storage device for storing the identification
data read by thé data reader, and means for cross-referencing the location
identification data to the load identification data so as to provide a log of the
movement of a given load by the mobile load handler.

The mobile load handler preferably has a load monitoring system of the kind
defined above in relation to the first aspect of the present invention or the combination
of a load monitoring system and a load conveyor as defined above in relation to the
second aspect of the present invention..

According to a sixth aspect of the present invention there is provided apparatus
for determining the relative loads on a plurality load-bearing elongate flexible
elements of a mobile load handler, comprising a plurality of elongate flexible

elements and anchors therefor for attaching the elements to the handler, a transducer
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generat i ng0 epresentative of t I'oad applied to a respective
el ement, Figure 1 shows a schematic side view of a forklift truck fitted with the load

monitoring system of the present invention, the truck shown carrying a load;

Figure 2 shows a schematic front view of a similar forklift truck to that of
figure 1, the load having been removed for clarity;

Figure 3 shows a lifting chain of a forklift truck fitted with part of the load
monitoring system of the present invention;

Figure 4 is a diagrammatic view illustrating the collection of information in
accordance with the method of the present invention;

Figure 5 is a block circuit diagram illustrating an embodiment of how the
collected information is processed,

Figure 6 is a schematic representation showing a warehouse having an
inventory management system of the present invention; and

Figure 7 is an alternative embodiment of the present invention in which an
chain anchor is fitted with a load transducer of the system of the present invention;

Referring nowA to figures 1 and 2 of the drawings, an exemplary load handling
vehicle is shown in the form of a forklift truck 1. At the front of the truck there is a
pair of laterally spaced, vertically extending mast assemblies 2 on which a forklift

carriage 3 and the load L is raised or lowered with respect to the rest of the vehicle.
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that the chains 6 ride over them and are extended in a vertical direction so as to raise
the carriage 3 via the anchor assembly 7.

Although this particular embodiment shows three parallel chains 6 on each
side, any appropriate number may be used.

Referring now to figures 3 to 5, each of the chains 6 has a particular chain link
8 that is fitted with a sensor unit S comprising strain gauges and associated electrical
circuitry 9, a data storage device 10 comprising at least a memory chip, a clock, and a
transceiver 11. The output of the strain gauge circuit 9 is an analogue electrical signal
that is proportional to the elongation of the chain link 8 as a result of loading. The
signal is therefore indicative of the load applied to the chain 6 at any point in time.
The output signal of the strain gauge circuit 9 is converted into digital data ready for
storage and/or processing and is transmitted to the data storage device 10. If the
sensor unit S is supplemented with a processor and appropriate software an amount of
analysis of the data may be performed before it is then passed to the transceiver 11 for
transmission to a remote transceiver 20 that is connected to a nearby computer 21 or a
hand-held data capture unit 22. Alternatively, the data may be transmitted directly to
the receiver without any analysis in the sensor unit S. The computer 21 may be in the

form of a stand-alone PC with appropriate analysis software or may be a computer

that is connected in a local or wide area network.



flow line and punp (not shown) that are managed by a lifting jack control
circuit (not shown). Associated with each nast assenbly 2 are three
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P An embodiment in which a processing capability is present in the sensor unit S

is illustrated in figure 5. The sensor unit S has the same components referred to above
but is supplemented with a processor chip 30 and a receiver 31. The processor 30 is
pre-loaded with data relating to the type of chain being analysed such as, for example,
its type, length, certification and service history to date. This data may be pre-
programmed into the processor 30 before the chain is fitted to the vehicle, may be
entered with the sensor unit S and chain in-situ by means of a keypad temporarily
connected to the sensor unit or may be entered remotely and transmitted from the
transceiver 20 of the computer 21 or the hand-held data capture unit 22 to the sensor
unit transceiver 11. When the vehicle is used, the analogue output signal of the strain
gauge circuit 9 is converted into digital data by an analogue to digital converter 32
and is passed to a data input port 33 of processor 30 along with a clock signal 34.
Similarly the output signal of the carriage height transducer 25 is converted. into
digital data and is passed to another data input port 35 of the processor 30. The data
scanned in from the bar code reader 26 is transmitted directly to the processor 30. The
bar code reader 26 is connected to the audio signal generator 27 that is mounted on the

truck near the driving position and generates a signal that instructs the signal
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on the fronta®éuckbgfdiifting carriage 3 or any other suitable position on

y

the truck and is configured to read bar code information affixed to the
load L that is Haithg embedispmt 0édigaredd Br proecseor paifosmamspingrandiysisonethei n

hysi cal ity to,t t f ich or tq which the l.oad L
e aas oS dathowingut e pEL ARG f A 8 heSiiated A elmrodiosty T o
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order nunber, or the mass of the individual itens that nmake up the | oad.
An enbodi meachieved \biyi wsingaa priccemseatigncadabivieleys irgnsprissi@mnt(e.gninfraeredensor

unit S is illustrated in figure 5. Th ensor unit S has the sane
conponent s_fﬁ‘é*Pe‘?’%‘@é} Pacea@méagtauatdow}%ﬁf%@ eeﬁa%bfhusﬁgﬁf’dlr@%eésﬁra_néhi p 30
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the type of chain berng anal'ysed such as, r exanp its type, length,

certificatidefermit Whéthérake Eliahi feyls sepvidimp@r réPlictngdat a may be pre- programnmed
into the processor 30 before the chain is fitted to the vehicle, my be
entered with thelksedaecaybp enadysededforpxpmplen 1o detgrmpipe fheapnerage umbsy f{d

A
tenporari l connected to.the sensqr. unit...or ; tely and
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is used, the anal ogue output signal of the strain .
than a simple indication of how long the truck has been used. This is because for a

significant proportion of the time in service the truck is usually not carrying any load.

The data can be analysed to determine the number of times the load has
exceeded a predetermined threshold for a given carriage height and/or the absolute
value of those loads. This enables the lessor to determine how many times the
recommended chain load has been exceeded and the impact this has on the risk of
chain failure. Moreover, the lessor is able to determine whether the truck has been
used to carry loads in excess of an agreed limit and therefore whether the terms of the
lease have been broken. In that event the lessee of the truck may be liable for any
damage to the truck.

The service conditions of the chain can be analysed, for example, by applying
Miner’s Rule to the data collected so as to predict the remaining life span of the chain.
This analysis involves the calculation of the fractional contribution to fatigue damage
at each load level (and therefore stress level) in the load spectrum.

If n, is the number of load cycles at load magnitude S, and the expected life
span of the chain (when new) is N, cycles, the fractional contribution to chain fatigue
damage at load S, is n;/N,. For any number of different load levels, expected failure is

when all the fractional contributions add up to unity i.e. when:



gauge circuit 9 is converted into digital data by an anal ogue to digital
converter 32 and is passed to a data input port 33 of processor 30 al ong
with a clwolkssgm@l 34. Simlarly the output signal of tRreTeEBRIoOMEe hei ght
transducer 25 is converted- into digital data and is passed to another
data input port 35 of the processor 30._ The data scanned in fromthe bar
code reader 26 is transmtted directly Po0 the processor 30. The bar code
reader 26 is connected to the audio signal generator 27 that is nounted on
the truck near the driving position and generates a signal that instructs
t he signal WO 02/ 068310 PCT/ GB02/ 00660 generator 27 to emt an audio

f eedback signal to the tr%mldﬁilzmﬁn\gmmthe ba/Ncogde is read

successfully. In the enbodinent of figure 5 the processor perforns sone
analysis on the stored data without the need to download it first. The
processed or.sem.-processed .gata IS Poanloaded in the manner descri bed
above. DownVBHAXA hsmumber editershilogblevelShi eved by using a wire connection

or by wirel ess tyapsaiEsbOLF %e(sr%ngafgmfsriae&ﬁ&a@a inthamd eﬂif\ﬁytﬁ)ns t@e_%ﬁ?ﬁlhe dat a

i s downl oaded, software can be-used to process and analyse the information
i n a nunbershotildimyrsphadagisns for ekmplbaheicwouldiivd valueasfth/NG= 0.6et er m ne whet her
the chain needs servicing.or replacjng. The data can be anal ysed, for

exanpl e, to det eFh deformation, & dyeluablgbier a dprklinh truek ppapufachiers [PAIRT s been
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si npl e i ndieairhédnafel tHeditd ferigd LTRen taltteltiViemirBmentsddhe hRegionstHeesause for
a significant proportion of the tinme in service the truck is usually not
carryi ng arspniisigas ofihe chiaing aranomwrethigmpsaly duang) reaiseriof thettrnsk iyrmeans of

Lo e L P SSARIEY 8 DL LD PO e Ll fol oL 20
to determ ngeReW HBMY sbhsBEanit PlocedsBE F0MRBA &Sl tHeh@Hath 1saafishatd 8 eRrisseeeded
and the inmpact this has on the risk of
intervals to the transceiver 20 that is connected into the computer network. The data is
analysed by a software routine running on the computer network so as to generate
meaningful resuits. As described above at least some of the analysis or calculations
may be performed in a processor 30 that forms part of the sensor unit S attached to the
chain (as described above). Alternatively the stored data may be downloaded at
periodic intervals to a hand-held data capture device 22 containing the necessary
memory, processing capacity and software programs to analyse the data and a display
to convey the information to the user. The device may receive the data by wireless
communication as before. If necessary the hand-held unit 22 may be plugged into a
computer system for further analysis of the data.
If the data is processed in real time or at least after a relatively small time
delay and it is determined that the chain fatigue life expectancy has been exceeded
then an appropriate signal may be generated by the processor 30. This signal may be
used to drive an audio or visual alarm to the truck driver or may control a cut-out
circuit that is used disable the drive of the vehicle. Alternatively, the processing
routine may calculate a threshold load magnitude for each height at which the carriage

3 may be disposed. Thus, when the sensor unit S detects that a load L of a particular

magnitude is being handled by the carriage 2, the carriage height measurement data is



chain failure. Mdreover, the lessor is able to determ ne whether the truck
has been wused to carry |loads in excess of an agreed limt and therefore
whet her twe oemesssso of the | ease have been broken. In that peragRO20b@®0| essee
of the truck may be liable for any damage to the truck. The service
conditions of the chain can be anal yseq for exanple, by applying Mner's
Rule to the data collected so as to pregl ct the remaining life span of the
chain. This analysis involves the calculation of the fractional
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cycles, the fractional contribution to chain fatigue damage at load S, is
n,/N,. For serfy talavmsithelseightof Biecarriage APy retastiag ﬂt%dp‘é@t“e‘lf tp gisabledusther when
all the frag |onal %gmtrl lz)éytlons add up to unity i.e. when: WO 02/ 068310
PCT/ GB02/ 0 IN2 + n3/N3 + ........ n/N =1 where x is the
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by means amdinemuhel clmimingatsensor ana Slod¢lad kiad dedceibedhateeve vathwefdtencEhe dat a

stored in the nenory_ of the sensor unit procesi 30 fixed to the chain is
transni tt edodigupsrl o cludmeet it storagedrece 1 8 38¢ aitipBicensT d hat t [easiBhinect ed
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by the transceivers 11 of the sensor units S so that a real time comparison of the load
carried by each chain 6 can be made by the processor 30. If this comparison shows a
discrepancy between the chain tensions above a certain predetermined value an output
signal is generated by the processor 30 to indicate that the tension of a particular chain
requires adjustment.

Referring now to figure 6, in applications where the forklift truck F is to be
used in a warehousing operation the bar code reader 26 (or other data reader) on the
truck is used to read the bar code data (or other data) applied to the loads. A first bar
code 40 is affixed to each load L or to a pallet on which that load is supported. A
second bar code 41 is affixed to each storage location 42 in the warehouse. When a
load at an incoming goods section 43 of the warehouse is collected by the truck, the
first bar code 40 associated with the load L is read and the data is transmitted to the
processor 30 (whether local or remote). The audible or visual signal is generated by
the audio signal generator 27 so as to indicate to the truck operator that the bar code
has been successfully read. The data carried by the first bar code 40 may be coded
information such as the load type, the mass of each individual part making up the
load, part number and order number. A memory associated with the processor 30 is

pre-programmed with a look-up table containing the weight of each individual item



may be perfornmed in a processor 30 that fornms part of the sensor unit S
attached to the <chain (as described above). Alternatively the stored data
may be dowoloomesdo at periodic intervals to a hand-hel d daca/Gmpodee devi ce
22 containing the necessary nenory, processing capacity and software
prograns to anal yse the data and a disglay to convey the information to
the user. The device may receive the d ka by wireless comunication as
before. If necessary the hand-held unit 22 may be plugged into a conputer

system for further analysis of the datg. |f the ta ]S prL N rea
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appropriate signal may be generated by the processor 30. This signal nmay be
used to dr pxidena sedidofahe loiad being dbadled.t Whehdha load k idbeingrtrapsp tiontrol a
cut-out circuit that is used disable tgg drinﬁ.q% t he vgficH;. b
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of the car P?a&&ﬁ“‘% ® t:hbgt‘Fai%t 45 r?g)r?cﬁg%%ac ds(%z?&l %#lntgct):h %lfbs?ggl {eo ?’Auémﬁé?ﬁ'ﬁg
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L carried by each chain stand 6 can be perforned to identify whether the
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transcei vethelstoragt Idcats oftheload L. Similarly the same operation is used when a load is
collected by the truck from a storage location 42 and distributed to an appropriate
outgoing goods section 44 of the warehouse or to an alternative storage location 42.
The collected information is used as part of an inventory record to monitor the
movement of stock by the forklift truck. The processed data in the memory location is
transmitted via a local or wide area network to a central mainframe database of a
company concerned whereupon the information may be collated with similar
information received from other warehouses. The collected information is then used in
the management of stock control and purchasing.
In an alternative embodiment of the load monitoring system, the sensor unit S
is disposed in the anchor assembly 7. An example embodiment is shown in figure 7 in
which a single sensor unit S is shown attached to an anchor assembly 7 of the chains
6. The final links of the chains 6 are connected to an anchor member 7a by means of a
transverse pin 50. The anchor member 7a terminates in a generally cylindrical
threaded end 51 that passes through an aperture 52 in a substantially horizontal web
53 integral to the lifting carriage 3. The threaded end 51 of the anchor member 7a is
secured in place by means of a nut 54 that is threadedly engaged thereto. In a

conventional anchor assembly the nut 54 bears against the horizontal web 53 and



of the units S has a processor 30. The output data fromthe strain gauge
circuit 9 in each sensor unit Sis representative of the |oad carried by
each chaiwoan@e$3so exchanged by the transceivers 11 of thecTmmeodasni ts S
so that a real tinme conparison of the load carried by each chain 6 can be
made by the processor 30. If this conparison shows a discrepancy between
the chain tensions above a certain predéternined val ue an output signal is
generated by the processor 30 to indicate that the tension of a particular

chain requires adjustnent. Referri nogw.,to fiqur , 1 n applicatians

Wher e t e TRSFYHT i ARGHoR member p5bDE THugh eapto B gt Tks et BREER ¢ he
bar code r heg ; a r | S oiead the
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affi xed t o epatiditheadliist@red the aeiat hait Soompiish a load ringat) that sugispodedd. A
second bar code 41 is affixed to each storage |ocation 42 in the warehouse.
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as to indicate to the truck operator that the bar code has been
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i nf ti h | qad type, .th f h indi vi dual Ki
et | odavigamen The 10d3ihg 4F Benterl B shin, SRER, S Bt s tibng 8l by T
processor 3fi gautglgfdﬁfaps&&% Q0BG W, e theQkaik s Lk faaqRs Bir&ided ch@g1wei ght

of each indivi Item 02/ 068310 PCT/ GB02/ 00660 that m ght be stored
i n the war elffehsanch@membére?alha pulbeidevaadly towardetheiwebd 3bYhishetiompsavestsor 30
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whi ch uses dfh@ntpedsionpoft thigl 10ad ing d@Nand shetdfere of the magnitude of the load L
carried by the truck.
It will be appreciated that numerous modifications to the above described
design may be made without departing from the scope of the invention as defined in
the appended claims. For example, any appropriate form of load or pressure sensing
transducer may be used as an alternative to a strain gauge. Moreover, the transducer
may be attached to any other part of the mast assembly which experiences a change in
stress levels as a result of applying or raising a load. For example, the transducer may
alternatively be attached to a sheave (or pulley), part of the lifting carriage or the
jacks. In the instance where the transducer is attached to the sheave the transducer
would measure the compressive stress in the pulley this would be converted to a load
value by the processor (whether local or remote to the transducer).
It is to be understood that the load monitoring system of the present invention
has application to any type of load handling device in which a chain or other load
bearing elongate flexible element is used (e.g. a belt or a cable) as part of a load
conveying mechanism. In addition, the system has application in other environments
where a chain (or other elongate load-bearing flexible element) is used as part of a

load conveyor mechanism. For example, the system may be used with a chain drive of



wei ght per itemof the load type that has been read fromthe bar code. The
processor 30 then calculates the nunber of itens making up that |oad from
t he neasuwedzloessdo nagni tude and this value is stored. Thedrrark/obdeansport s
the load L to an appropriate storage |ocation 42 of the warehouse where it
i s unl oaded. The bar code reader 26 is__used as before to scan in the
second bar code 41 associated with thel%torage | ocation 42 where the | oad
L has been stored and the data is again passed to the processor 30 for

processing and is stored in.an appropriate nemry. locat.j.qn .t rovi de a
record of 2R er§°t°8§t8’gré£el 18 5&??58518? R ESYYE .co%qe%eé)gpal?ly%ty haeccf’s"fl glrr%“éeper ation
I's used “h%e%gﬁs‘a'f‘qni& S %ﬁﬁlaa afetddinlindihecdilebel difaQisedsl Veae td praic on 42
and distributed to an appropriate outgoing goods section 44 of the

war ehouse dlie temabtingfatiguekifei oféhestheimage | ocati on 42. The col |l ected
information is used as part of an inventory record to nonitor the novenent
of stock by the forklift truck. The processed data in the nenory | ocation
is transmtted via a local or wide area network to a central mainfrane

dat abase of a conpany concerned whereupon the information may be coll ated
with simlar information received from other warehouses. The coll ected
information is then used in the managenent of stock control and
purchasing. In an alternative enbodi nent of the |oad nonitoring system the
sensor unit S is disposed in the anchor assenbly 7. An exanpl e enbodi nent
is shown in figure 7 in which a single sensor unit Sis shown attached to
an anchor assenbly 7 of the chains 6. The final |inks of the chains 6 are
connected to an anchor nenber 7a by neans of a transverse pin 50. The
anchor nmenber 7a termnates in a generally cylindrical threaded end 51

t hat passes through an aperture 52 in a substantially horizontal web 53
integral to the lifting carriage 3. The threaded end 51 of the anchor
menber 7a is secured in place by neans of a nut 54 that is threadedly
engaged thereto. In a conventional anchor assenbly the nut 54 bears

agai nst the horizontal web 53 and WO 02/ 068310 PCT/ GB02/ 00660



prevents the anchor nenber passing through the aperture 52. However, in the
present design the sensor unit S is disposed between the nut 54 and the
web 53. Iwotohmes3eebodi nent illustrated the sensor unit S earwBRMssea | oad
ring 60 that is disposed coaxially with the threaded end of the anchor
menber 7a and is retained in a plastics housing 61 with steel top and
bottom end caps 62, 63. One side of t hé4housi ng 61 is configured to define
a recess 64 in which the data storage device 10 and a battery (not shown)
are to be |located. A cover plate 65 Ij1d he recess 64 fromthe

surroundi ng environment. The | oad rmm fitted wth a strain gauge 66
that is connected by wre to the data storage device 10. Wien the chain is
under load the threaded end 51 of the anchor nmenber 7a is pulled upwardly
t owar ds t hel.web &3oadTherstosiog isysters dorwiss with a loadrperasyor the dooveyor hagnge and

end caps 62, 63 between the web .and.the nut 54. e oper at.i onal t he
strain gauge 66 193 SHPROFt SOIMRRATERG ad0ag t@ﬂ’ﬁlcop‘éeﬁ'feg\h%a?é?ﬁ?aﬂ?gFﬁ’é’gﬁfggree
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modi fi cations t ardnSgitihepeweteon tHealtivede siedoadmppbie, thasstash traptisidgpar t i ng
fromthe scope of the invention as defined in the_appended clains. For
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exanpl e, the transducer may alternatively be attached to a sheave (or
pul | ey), part ofthe klenienf hambeepaused aye partiquirs logdaagieans ifor deterniniggafre wher e

t he transducer is, attached to.the sheave th ransduce uld neasure the
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by the processorpa}gmg;hsgd {aag@hn@heM%arcmaﬁﬁ% thd ARBAEE Srvidellifeoft O be
understood that the Toad nonftoring system of the present invention has
application to ahyeleyeat.of | oad handling device in which a chain or other
| oad

2. A load monitoring system according to claim 1, further comprising means for

calculating the absolute value of the load at any particular time.

3. A load monitoring system according to claim 1 or 2, further comprising means

for calculating the number of load cycles over a predetermined load value.

4, A load monitoring system according to any one of claims 1 to 3, further
comprising means for calculating the cumulative fatigue damage to the

elongate flexible element.

5. A load monitoring system according to any one of claims 1 to 4, further
comprising a data collection device, the output signal of the load transducer

being transmitted to the collection device.

6. A load monitoring system according to claim 5, wherein the data collection

device is disposed at a position remote from the load conveyor.



bearing elongate flexible elenent is used (e.g. a belt or a cable) as part
of a load conveying nechanism In addition, the system has application in
ot her envwoannessté where a chain (or other el ongate | oadPogasBmgodshexi bl e
el enment) is used as part of a |oad conveyor nechanism For exanple, the
system may be used with a chain drive ?f WO 02/ 068310 PCT/ GB02/ 00660 13 a
roll er-coaster ride in which passenger éarriages are conveyed uphill by a
chain drive. The sensor unit is applied the chain and the collected data
is used as before to predict the remaining fatigue life of the chain. WO
02/ 068310 PCT/ GB02/00660 CLAIMS 1. A load nonitoring systemfor use with
a | oad conveyor,a e GEMYEHRY sysRM AoRlind RA6laisn BP WherefOthesduipebllddtigna | oad
to be conveyed and a | oad bearing elongate flexible elenment connected

bet ween a dri ve damite isdesignaditoshedpodiheldor transmitting power fromthe drive
to the | oad support, the systemconprising a |oad transducer attachable to
the | oad conveyor and for generating an output signal representative of
the load appli ey iou!eniRyARAN eI bR Ro 8P BRObS BhindS (o PAhERIA @ POI Nt
intinme; atimng device 1;0 etermning the tinme during which the el enent
has been used atdaa ¢oedtionideaice irmhties apeorsssbofor dedlgsing thenigtafreceivedsai d out put
signal the tinme during which the elenent has been used in a particular

| oad range and neans for calculating the remaining service life of the
element. 2.,Alo0 nit.ori t I J f

conpri sing 9mans‘@?c@§om%% 05%‘2%??%% at%gaer g‘ggéﬁhfgn%/gf gléﬁ{cl)s]{% t%%g’ %}% ﬁl<r31ttheany
particul ar tine.ta3smAsiofdd daRNrda thd Bhad ishelicacwoaheidag dotlectionl daviceos 2,
further conprising means for calculating the nunber of |oad cycles over a
pr edet er m ned | dedviveltsggommunication.

"10. A load monitoring system according to any one of claims 6 to 9, wherein the
data collection device is connectable to a computer network to allow remote

access to the information contained therein.

11. A load monitoring system according to any preceding claim, wherein the load

transducer is attached to the load support.

12. A load monitoring system according to any one of claims 1 to 10, wherein the

load transducer is attached to the elongate flexible element.

13. A load monitoring system according to any preceding claim, wherein the load
conveyor is designed to move the load at least in a vertical direction and there
is provided a height transducer that generates an output signal representative

of the height of the load above a predetermined reference height.

14. A load monitoring system according to claim 13, further comprising means for
comparing the output signal representative of the height of the load with a

predetermined threshold for the measured load and means for generating a stop



4. A load nonitoring systemaccording to any one of clainms 1 to 3, further
conprising neans for calculating the cunulative fatigue danage to the

el ongat e Wioanriobdseo el enent. 5. A | oad nonitoring system ac®araiBig/obdeoany one
of claims 1 to 4, further conprising a data collection device, the output
signal of the |oad transducer being transmtted to the collection device.
6. A load nonitoring system according i® claim 5, wherein the data
collection device is disposed at a position renote fromthe | oad conveyor.

WO 02/ 068310 PCT/ 2/ 00660 .7.. A |l oad jtori t i | ai
6, wherein the 8%%]0&{)&?%&?5(5‘8“ &fe\e/’?c??gdﬁragq e§.°?2§§§¥13"§%%§%§f§’%r%?&8. CAal "

| oad noni toring gywdyepuAeecording to any one of claims 5 to 7, wherein the
data coll ection devi'ce I ncludes a processor for analysing the data

received. 9. Aload nonitoring systemaccording to any one of clains 6 to
8, wherein the transm ssigon of data fromthe |oad t.ransducer. ta tPle dat a

col I ecti on ldevi de 1pad moprtqjing system AGHQFHRECI: 71 Prefeding, i@y WRSHSE JPF ng

syst em accor di n%&r% a ex%@@eleﬁlexﬁlié"Q@ﬁaiﬁ to 9, wherein the data collection
device is connec%a f& 0 a conputer network to allow renote access to the

information contained therein. 11. A load nonitoring systemaccording to
any preceding claim wherein the |load _ transducer is attached to the |oad
support. 146.A Akadmeenitonng systey seending &or P§CAdingrgimy ehessin thesloag 1 to

10, wherein the, |oad.Lral i -
ol ement. 15, A MBSACRBAT LR AG g SR ArBERe: & Jub gkl ROGBNGS el
wherein the | oagderfti@ie¥ ey Qiatd Whéleme Wadds éveyade the load at least in a

vertical direction and there is provided a height transducer that
generates an output signal representative

17. A load monitoring system according to claim 16, wherein the read load

identification data is transmitted to a data storage device.

18. A load monitoring system according to claim 17, wherein the load
identification data is encoded in the form of a bar code and the data reader is a

bar code reader.

19. A load monitoring system according to any preceding claim wherein, the load

conveyor is a lifting carriage and drive of a mobile load handler.

20. A load monitoring system according to any one of claims 1 to 18, wherein the

load conveyor is part of a leisure ride.

21. A load conveyor in combination with a load monitoring system, the load
conveyor comprising a load support and a load bearing elongate flexible
element for transmitting drive power to the load support; the load monitoring
system comprising a load transducer attached to the load conveyor and for
‘generating an output signal representative of the load applied to the elongate
flexible element at any particular point in time, a timing device for

determining the time during which the element has been used at a particular



of the height of the | oad above a predeterm ned reference height. 14. A

| oad nonitoring systemaccording to claim 13, further conprising neans for
conpar i ngwbhe/estiput signal representative of the height eCTtidBe2omd with a
predeterm ned threshold for the neasured | oad and neans for generating a
stop WD 02/ 068310 PCT/ GB02/ 00660 signal if the threshold is exceeded, the
stop signal interrupting the | oad con\/lgyor drive. 15. A load nonitoring
system according to any precedi ng claim wherein the el ongat e flexible
element is a ch A | d monitori ng s ord| n recedi ng
cl i wher of n oeh pesae forsRRETE HoR AR AR ARe i BB aPiith R e

data reader for él&ﬁaitmgs B&intsbPAth pirlEnhd lﬁh&%gé)ﬁndjﬁfe%s\’%?@alhﬁlﬁuﬁg)ﬁﬂ Is
conveyed. 17. A load nonitoring systemaccording to claim 16, wherein the
read | oad i dentrehmbinatg senvickalife of thetelamenti tted to a data storage device. 18.
A |l oad nonitoring systemaccording to claim17, wherein the | oad
identification data is encoded in the formof a bar code and the data
reader is ap bary M@Of%%drc%ﬁdﬁrr ahd Jofll IftholRE! syt SoriMRbRR BE CRA 20 tO any
precedi ng c al m wher el n e Ioa conveyor alifting carriage and drive
of a nobil e | oadufirgtrdoiprisi?ig. méank ﬁ&cbalmmtmglthmgassymet edluaof thedombattanyany one
of claims 1 to 18, wherein the Ioad conveyor is part of a |leisure ride.

21. A load convegadrc a1 tiéabi nation with a | oad nonitoring system the |oad
conveyor conprising a |oad support and a | oad bearing el ongate flexible

el ement for transmtting drive power to the |oad support; the | oad

noNi t ori Ng 235y SR 168 EINvEYd?%nd 1dad brifofing dyteh cambmaistlof daihhel boay
conveyor and for generating an output signal representative of the |oad
appl i ed to the dhdheggatomprising means for calculating the number of load cycles over a

predetermined load value.

24.  The combination according to claims 21 to 23, further comprising means for

calculating the cumulative fatigue damage to the elongate flexible element.

25.  The combination according to any one of claims 21 to 24, further comprising a
data collection device, the output signal of the load transducer being

transmitted to the collection device.

26.  The combination according to claim 25, wherein the data collection device is

disposed at a position remote from the load conveyor.

27.  The combination according to claim 26, wherein the data collection device is

designed to be hand-held.

28.  The combination according to any one of claims 25 to 27, wherein the data

collection device includes a processor for analysing the data received.



flexible element at any particular point in time, a timng device for
determ ning the tinme during which the el enent has been used at a particular
WO 02/ 0688 002/063B13B02/ 00660 | oad, neans for determ ni ng fPcaremaioakeout put
signal the tine during which the elenment has been used in a particular

| oad range and neans for cal cul ating tgg remai ning service |ife of the

el emrent. 22. The | oad conveyor and | oad”nonitoring system conbination of
claim21, further conprisi ng means for calculating the absol ute val ue of

the | oad at gany Tgﬁarcfm ltljllglt?‘?rﬁ b ég?dméé %?,urllf o%@l C%%e)_/é)rto%d \L,Qqu?g@gi toring

system contf’hat i er conprising neans

cal culating the tfbﬂ@?ﬁgeloﬁfofldaaadﬁ@mqh@ﬁoaa\t@hscalcexpfoe@letdafarmmedndrpa@bmeailsue. 24,
The conbi nation according to clainms 21 to 23, further conprising nmeans for

cal cul ati ng t he byumntledsicomniwnti¢agior danage to the el ongate flexible el enent.
25. The conbi nati on according to any one of clainms 21 to 24, further
conprising a data collection device, the output signal of the |oad

transducer gei ngrhetéo%%g%foh%c&ﬁu{g% 9! It G Qe ©€29, 2herdiAqh& api nat i on

according to claim?25 erein the data collection device is disposed at a
position renote cbtlecrnotnhhviceasjccﬂmacxeblemaédmpﬁthtenefcwnﬂhn tnadlowrremotorcdéssg t o
claim 26, wherein the data collec n device is designed to be hand-hel d.
28. The conbi nattpgﬁlﬁﬁg@laﬂ?fhﬁonct%n@n@eréﬁe of clainms 25 to 27, wherein the
data collection device includes a processor for analysing the data

recei ved. WO 02/ 068310 PCT/ GB02/ 00660 29. The conbination according to any

one of claijfs 26HeCofthinaMd@rRicordipeto dnf e rofsetdims 20f tod), avHereimthddatioad
transducer to the data collection device is
transducer is attached to the load support.

32.  The combination according to any one of claims 20 to 30, wherein the load

transducer is attached to the elongate flexible element.

33.  The combination according to any one of claims 21 to 32, wherein the load
conveyor is designed to move the load at least in a vertical direction and there
is provided a height transducer that generates an output signal representative

of the height of the load above a predetermined reference.

34.  The combination according to any one of claims 21 to 33, wherein the

elongate flexible element is a chain.

35.  The combination according to any one of claims 21 to 34, wherein the load has
identification data and the conveyor has a data reader for reading said load

identification data when the load is conveyed.

36.  The combination according to any one of claims 21 to 35, wherein the read

load identification data read is transmitted to a data storage device.



by w rel ess conmunication. 30. The conbination according to any one of
claims 26 to 29, wherein the data collection device is connectable to a
conput er wetoaosddia o al | ow renpte access to the informati ecTaGBRANGed
therein. 31. The conbination according to any one of clainms 21 to 30,
wherein the | oad transducer is attache% to the | oad support. 32. The
conbi nation according to any one of cl ai’ms 20 to 30, wherein the | oad
transducer is attached to the elongate flexible elenent. 33. The

conbi nati on,.accordin 0_any ane.of .cl aj rej L oad
conveyor i sygesi Jﬁ'{?d%f'%’ll??%’\?é af?loédllngatt(gag* gﬁ%ééffa?rﬁégl &%@?’i ‘?g‘lf}el P@%é Ion and
there is provi dedn@daebs Bhtatis eRodsCRrthd ok RrRE abdsandnhe ditp wéadst gnal
representative of the height of the | oad above a predeterm ned reference.

34. The conbi natbarodewmadeti ng to any one of clains 21 to 33, wherein the
el ongate flexible elenent is a chain. 35. The conbination according to any
one of clainms 21 to 34, wherein the load has identification data and the
conveyor hagga d d o ' s ] 7 fy i a when
t he | oad is§%onvg§/€8&ﬁg@$&r{{1§&8{)m {nd;f&ily(s)%{eg%ﬁc%%gilsnlgﬁﬁ])g%n?/]ﬁ%%l%qg(? qle(’;:)élaai ms 21
to 35, wherein t&mvegads piroafla mdbid fohd batdlesn data read is transnmitted to a
data storage device. WO 02/068310 PCT/ GB02/ 00660 37. The conbi nation
according to any one of clainms 21 to 36, wherein the load identification
data is encgged i he. f or : ] sl bar
code r eader?§!38. Jl'%]éorggm tﬁélﬂa?(gcgﬁdllgggoo%g{i%a%dg% %ﬁ‘e@gj’e@ alélrlrlstﬁa?to%do 37,
wher ei n the | oadcoriepotay pirt bfa Rvute ife. 2 nobi | e [ oad handler. 39. The

conbi nati on according to any one of clainms 21 to 37, wherein the | oad

40. A mobile load handler having a load monitoring system in combination with a
load conveyor according to any one of claims 21 to 38, the load conveyor

forming part of the mobile load handler.

41. A mobile load handler according to claim 40, the load conveyor is a lifting

assembly for raising or lowering the load.

42. A mobile load handler according to claim 41, further comprising a height
transducer that generates an output signal representative of the distance

between the load and a predetermined reference.

43. A mobile load handler according to claim 42, further comprising means for
comparing the output signal representative of the distance with a
predetermined threshold for the measured load and means for generating a
drive control signal if the threshold is exceeded, the drive control signal

triggering an interruption of the load conveyor drive.

44. A mobile load handler according to claim 42 or 43, wherein the load

transducer is attached to the lifting assembly



conveyor is part of a leisure ride. 40. A nobile | oad handler having a | oad
nmonitoring systemin conbination with a |oad conveyor according to any one
of cl ai rewP2068338, the | oad conveyor formng part of thecraBokeodéoad
handl er. 41. A nobile | oad handl er according to claim40, the |oad conveyor
is alifting assenbly for raising or I2§Weri ng the load. 42. A nobile |oad
handl er according to claim41l, further “Conprising a height transducer that
generates an output signal representative of the distance between the |oad

and a pr edet er nmﬁglr%?bﬁléfler ﬁanedflerigmr ngqg'cta?ml ﬁg%@fé‘:ﬂh@b@&%ﬁﬁu@& o claim

42, further CO t si

representative Qfitatig t6laThaifGE the liftin@ass@hblyet er m ned threshol d for the
nmeasured | oad and neans for generating a drive control signal if the

threshold is exceeded, the drive control signal triggering an interruption
of the | oad conveyor dr.i

d | 2
or 43, wher® n th b&&doa‘fpﬂ}%ﬁfﬁ‘é?r}g’ing 12 iag%‘ esh WHST elirlug%lclr% ??rﬁg‘&lé‘é’greﬁb?;mv\é
02/ 068310 PCT/ Q%Q%QQ@Qchéﬁanﬁuﬁﬁ&kh@bhﬁﬁﬂehﬁ %b&knﬁﬁﬁordlng to claim 44,

wherein the |oad transducer is attached to a chain of the lifting
assenbly. 46. A nobile | oad handl er according to cl ai m45, wherein the | oad
transducer is attached to a chai.n ncho asse of th :hrftr ng assenbly.

47. A methdd-for Aometedifay mopEoTRg erlﬁa in 3492 8 Meyeh the foad conyeYPnyeyor
comprising @ | 0ad, SRR 18480 Boo® 3l ARG %gmfﬁtggagg%ﬁ%fdeﬁfsr@t@m%@r@nt for

transmtting drive*po support conprising the
steps of attachidmematihgdtvé panactucks lobd stpport, drcnethod eyraprisitd thel soepd

transducer being configured to generate an output Si gnal representative of
the | oad appl i ecftagtaching a load transducer to the load conveyor the load transducer being
configured to generate an output signal representative of the load applied to
the elongate flexible element at any particular point in time, applying a load to
the load support, determining the time during which the element has been used
at a particular load, determining from said output signal the time during which

the element has been used in a particular load range and calculating the

remaining service life of the element.

48. A method according to claim 47, further comprising the step of calculating the

absolute value of the load at any particular point in time.

49. A method according to claim 47 or 48, further comprising the step of

calculating the number of load cycles over a predetermined load value.

50. A method according to any one of claims 47 to 49, further comprising the step

of calculating the cumulative fatigue damage to the elongate flexible element.

51. A method according to any one of claims 47 to 50, further comprising the step
of storing the output signal of the load transducer in a data collection device so

as to provide a record of the load over a period of time.



the elongate flexible element at any particular point in tine, applying a
load to the |load support, determning the tine during which the el enent
has been Woadest0 a parti cul ar | oad, determ ning from sai ¢CIEBIRMO®) gna
the tinme during which the el enent has been used in a particular |oad range
and cal cul ating the renaining servicg?jife of the elenent. 48. A nethod
according to claim47, further conprising the step of calculating the

absol ute value of the |load at any particular point in tine. 49. A nmethod
accordi ng claim47 or 48, fuyrt I.SJ: utating
The hunber 55t 1 Bafettndl aeeorling 1 %@fé‘dé? ’g]rgvrr}ﬁeﬁéé@g"f’%ﬁ’?%%@ﬁ?%%oﬁ&ng?hod
according to anysenedaf a pbatis® refnoté GothIhe losdt doaweyopand itisd cgputhigmd &p  of
calculating the cumul ative fatigue damage to the elongate flexible el enent.
51. A net hod actansdiitied thereémy one of clainms 47 to 50, further conprising
the step of storing the output signal of the |oad transducer in a data
collection device so as to provide a record of the | oad over a period of
time. WO 024068310, BCH (ROAADGHaim2s2, AnTRhACHRCEE doNectioh EévadaTis1,
wherein the data collection device Is 'disposed at a position renote from
the | oad conveyginneo@d thecanpyertnesiakat isistandtalenesni tted thereto. 53. A

nmet hod according to claimb52, in which the data collection device is
connected to a conputer network or is stand-alone. 54. A method according
to any one_of cl ai 7.10.. I ] t i hed to
t he elongaé' f|é%P%ﬁ8éS?€§%ﬁ§“H¥®?%§bfg%} 5gﬂ§g?b?ﬁaggﬁﬁihﬁggﬁgghgggording
to any one of c|siBhelito iR HSngaiTRiktifeltment ofakk londosieger. i s attached to
the | oad support of the |oad conveyor. 56. A nethod according to any one of
clainms 47 to 55, wherein the | oad conveyor is designed to nove the |oad at

least in a5¥ 'er ' kcrgl:thgél Eigc%trciigg toaarr]g' oth SF Saints 47 10 53, wherein the load transducer

is attached to the load support of the load conveyor.

56. A method according to any one of claims 47 to 55, wherein the load conveyor
is designed to move the load at least in a vertical direction and there is
provided a height transducer that generates an output signal representative of

the height of the load above a predetermined reference height.

57.  An inventory management system using a mobile load handler, comprising a
plurality of loads each labelled with load identification data, a plurality of
storage zones each labelled with location identification data, an incoming load
zone labelled with location identification data, an outgoing load zone labelled
‘with location identification data, the mobile load handler having a data reader
and a data storage device for storing the identification data read by the data
reader, and means for cross-referencing the location identification data to the
load identification data so as to provide a log of the movement of a given load

by the mobile load handler.



provi ded a hei ght transducer that generates an output signal representative
of the height of the | oad above a predeterm ned reference height. 57. An

i nvent or ywoenagsment system using a nobile | oad handl er, @eECTEBRI0NGH0a
plurality of |oads each |labelled with |oad identification data, a plurality
of storage zones each |abelled with | gcation identification data, an
incomng |load zone |labelled with | ocadd on identification data, an out goi ng
| oad zone labelled wth location identification data, the nobile |oad
handl er having a data reader and a data storage,device,for storing the

i denti fi caf$-on GBRUBVEHERR Wag%erﬁéyséem,ag%odéllng%gﬁ@uﬁégﬁgv hpign the Thobiie

Cross-ref erenci gygfltggﬁdlle%tai 18%1 ﬁlgﬁﬂ)trinfgis‘r}%gfn : c6kaing th @ny BRe of afhs 1 to

i dentification SO as to provide a of the novenent of a given | oad
by the nobile | pad handl er. WO 02/ 068310 PCT/ GB02/ 00660 58. An inventory
managenment system according to claim57, wherein the nobile [|oad handl er
has a | oad nonitoring systemaccording to any one of clains 1 to 19. 59.

An i t t { ' - clai m: 57 | et sobi |
oad handl 8- nad e AR R BB o Rl A 7, IR e e

system as defi ngfqifanaRy hathe Yonibiritioh 02k load 38nve§or artppdoalt menftaring
determning the relative loads on a plurality | oad-bearing elongate

f1exi bl e el enensystoh andefuisi iwanyoeng of alaeme?] tathprising a plurality of

el ongate flexible elements and anchors therefor for attaching the el enents
to the handler, a transducer attached to each el enent or anchor and for

generatingggan AbRidhus R G36RfiRhg e Gtlatile 1baRdoR NP IphedlityOload beaRget i ve

el emrent, neans conparing the | oads and nmeans for generating an_out put
si gnal indicati vlngite fleridlpudemémndf agqabde Wesrhantlsr,dogpeising 2 pwalityphr at us
according to 21ior1?ge?tg ’ﬂe];(i%rlé ngrrner?tgrrag iagéhrc])gs H’E:?er%gr tto?%ttgc%lir?gulh%teilen ergtsh %

the handler, a transducer attached to each element or anchor and for generating

an output representative of the load applied to a respective element, means for

comparing the loads and means for generating an output signal indicative of

unequal loading between the elements.

61.  Apparatus according to claim 60, further comprising means for calculating the

absolute value of the load at a particular point in time.

62.  Apparatus according to claim 60 or 61, further comprising means for

calculating the number of load cycles over a predetermined load value.

63.  Apparatus according to any one of claims 60 to 62, further comprising means
for reading encoded data applied to the loads, such data including information

such as load identification and the number of items in a particular load.

64.  Apparatus according to any one of claims 60 to 63, further comprising means

for calculating the cumulative fatigue damage to the chain.



absol ute value of the load at a particular point in tinme. 62. Apparatus
according to claim60 or, 61, further conprising neans for calculating the
nunber ofwbeadessyc!| es over a predeternm ned | oad val ue. 63PCAMHEIANGSS
according to any one of clainms 60 to 62, further conprising neans for
readi ng encoded data applied to the | gads, such data including information
such as load identification and the n er of itens in a particular |oad.
64. Apparatus according to any one of clains 60 to 63, further conprising
means for calcylating the,.cunulative A : [ VO

02/ 068310 PTT/ GBBPHBHERErOEEE INFRAP At %ffs&%‘t‘*%é@a’?ﬁdéa 0 %ﬁ?‘%@%@ 5(r:alagli ms 60

to 64, further comRpbSidGceHiduibut 60tht @ahidaerdRitigatansiisibbithpusto,of t he
transducer being transm ssible thereto, 66. Apparatus according to claim

65, wherein the data collection device is disposed at a position renote
fromthe transducer. 67. Apparatus .accprding.tq, claj . ih:fhe data
col | ecti onb@evi ABPAratus RESPIHE 19 c??%%‘ ﬁin&hﬁ%f‘hgh%éﬁ{aﬁbﬁlgeggf }Sggévgécegrl%i ng to
claim#65, 66 or 6 | s Bork Bl BafsawRr.devi ce includes a
processor for aﬂgg?§?ﬁgéﬁﬁgm%g?§8§%ceived. 69. Apparatus according to any

one of clains 65 to 68, wherein the transm ssion of data fromthe
transducer to the data collection device is hy w réel ess,, communi.cat.j on. 70.
Appar at us &&cor dipperatis 2069Tditee 1o Clams 49s ‘ﬁ]@?r?lé %\‘AQ %é’PgFﬁm he'dst &°
collection device iﬁﬁcgnﬁec_ bje to a conputer network to allow renote
access to the PRYEHP PRGN @i ned therein. 71 Appar atus according to
any one of clainms 60 to 70, wherein the elongate flexible elenents are
chains. 72. Apparatus according to claim71l, wherein éhe r’ﬂ)bi.l e .l aad

handl er i s68 forppafatus according to claim 65, 66 or 67, wherein the data collection device

includes a processor for analysing the data received.

69.  Apparatus according to any one of claims 65 to 68, wherein the transmission

of data from the transducer to the data collection device is by wireless

communication.

70.  Apparatus according to any one of claims 65 to 69, wherein the data collection
device is connectable to a computer network to allow remote access to the

information contained therein.

71.  Apparatus according to any one of claims 60 to 70, wherein the elongate

flexible elements are chains.

72.  Apparatus according to claim 71, wherein the mobile load handler is a forklift

truck.

73. A method for determining the relative loads on a plurality of load-bearing
elongate flexible elements of a mobile load handler, the elements having
anchors for attaching them to the load handler and a transducer attached to

each element or anchor for generating a signal representative of the load



truck. 73. A nmethod for determining the relative loads on a plurality of
| oad-bearing elongate flexible elenents of a nobile | oad handl er, the

el enent s wWewesngesdtanchors for attaching themto the | oad hacdlcao2andoa
transducer attached to each elenment or anchor for generating a signal
representative of the | oad WD 02/ 06831Q PCT/ GB02/ 00660 applied to a
respective el enent, conprising the ste of conparing the |load value
represented by said signals and generati ng an out put signal indicative of

t he unequal | oadin et ween the ns oad nmonitorin sfem
substantial ly a?pﬁg‘?cgfon%é‘?sB?célvﬁ(fgeé‘?einb c?r%r’tsﬂ’g th18fsge|p§r9?§°fn§’a?ﬁ%%};cfc°8ﬂpanyi ng
drawings. 75. T Gative
conveyor substgﬁtlfeg%%wd r%fdn%%%a%d&@gggﬁaﬁﬁ%gﬂo%ﬁf?gi:“agpgiﬁcé to the
acconpanyi ng drihsvinngsal 13&ingbatwixn the Elomns. handl er substantially as

her ei nbefore described with reference to the acconpanying draw ngs. 77. A
method for nonitoring the load in a | oad conveyor substantially as

herei nbeforg desgrj ?gsys M}mgu%esge%lc&b a{;@, ggcwgg%ﬁ)&g JeE NN O%i 78 An

i nvent ory rmanhagéemnen tanti a herern ore descri be

reference to thqeﬁe@emyam@mg@&mﬂ@ Appar at us for determni ng the
relative | oads on elongate flexible elenents of a nobile | oad handl er

substanti aI |y as hereinbefore described with reference to the acconpanying
dr awi ngs. t hod, f or. det [ S e

flexible el rr\=:nt1g‘eo1c ogbi rﬁ’é%r? ‘éfel glc?dh ht%rmg %;s e\éﬁt%n Iq'ly 166)1'2{5}1 héggg%% efore
described wi th rgh@iRRae dstherdiftfefre CRERMMI Wih FERWNBYSo the accompanying

drawings.

76. A mobile load handler substantially as hereinbefore described with reference

to the accompanying drawings.

77. A method for monitoring the load in a load conveyor substantially as

hereinbefore described with reference to the accompanying drawings.

78. An inventory management system substantially as hereinbefore described with

reference to the accompanying drawings.

79.  Apparatus for determining the relative loads on elongate flexible elements of a
mobile load handler substantially as hereinbefore described with reference to

the accompanying drawings.

80. A method for determining the relative loads on elongate flexible elements of a
mobile load handler substantially as hereinbefore described with reference to

the accompanying drawings.



