; QRe3e96L(t>6t T(.!24 SEP 2004 1 A Spreader The invention relates to a
spreader and in particular, a spreader for lifting freight containers. 5
Conventionally, freight containers are lifted by engaging a |lifting device
known as a spreader to the top of the coptainer. The spr ed&de SEP s2Ponnect ed
to a crane by a lifting cable so that the crane can |ift or |ower the
spreader. Spreaders are generally co i f a nmetal fr I ur
pi ckup el ements, commonly 10 known agrgté/méggﬁgcks | ocat ed jmm,wmﬂmmﬂmm,me
corners of the spreader. The tw stlocks are adapted to engage*mltw
respective tw stlock apertures in the top of the container and are rotated
to lock the_spreader t he cont ai ner. e of, the problems wth .
convent i ona h"@\b‘ﬁ’@ﬁt&%’ﬂ 5‘39 SiRA SRIea eb?%émm P%WCHQ&E%SP@E\(’%FH@M?GEBHC&
it is difficult to maintain accurate historical data for the spreader as
this can nolOMRINGES.d with the crane as the spreader may be nmoved from one
crane to another crane. Therefore, if a spreader nmal functions, it is
general I5y not possible to get to obtain the historical data for the
spreader for diagnostic purposes. 20 In accordance with a first aspect of
t he presentComertibhally, fidighitcoraipbryaddited IBpssealing baiftind 86ViBE khb@haht
containers, the spreader conprising a frane having a nunber of pickup

el ement s ”Détq:ée %grééb%rr?&meb&)p%ﬂﬁ@%%ﬁfeaéﬁ@g 'Q1néj|§é]|;%g§¥apf ?Yéocf?) gpfﬁ?{eed on

the frane rocessor belng cou ace evice U0 receive
out puts fr r n the reader and.to store 24 SEP 2004 2
data recei 3@03 ﬁﬁ@&%ﬁ’gg ggh@%rtgeichaq%ggraﬁﬁgr LQ% r;lag S@é?ﬁ‘ieé'; Snreaders et or ed
bei ng system data accunul ated dur | t he operation of the spreader and

bei g & it CANGRINGFOTPRESR OF 8 ryeial fTame haybisaisas PloKupralP@REs, wommenly
interface device is also coupled to actuation devices on the spreader to

pernmit he knowdeas bristlecksdacated atreachmqfibe comets of thesspreades pbhse t o
signals received fromthe sensor. Typically, the actuation devices nay be

val ves and/tmistivoks ase ad@ptEdtoeridage witteréspeetifertwistisok ssertuires dafHectdpt 0 be
coupled to a renote control panel which is operated by an operator, the

processor %f&ﬁe%@ﬁfa‘ir@ér'éd%gar‘eh%tii@&‘{é‘l'dkﬁhg%ﬂéftferitatlﬁéée fo signals

received fromthe renote control panel via the interface device. 15
Preferably, the data is stored with an indication of the date and/or tine
it was received by the processor. The processor may cal cul ate, average

val Uos, i AORBAY U Riebiemare chukenlint APeaders teh tameare ot Mool 11 me.
20 Preferably, the processor and the storage device formpart of a single
board cénpdfdn crane.” Hence, it is difficult to maintain accurate historical data for the
spreader as this can not be held with the crane as the spreader may be moved
from one crane to another crane. Therefore, if a spreader malfunctions, it is
generally not possible to get to obtain the historical data for the spreader for
diagnostic purposes.
20
In accordance with a first aspect of the present invention, there is provided a
spreader for lifting freight containers, the spreader comprising a frame having a
number of pickup elements mounted thereon, a processor and a data storage

device mounted on the frame, the processor being coupled to an interface

25  device to receive outputs from sensors mounted on the spreader and to store
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Typically, the data storage device may be a flash nenory devi ce. 24 SEP
2004 3 Preferably, the sensors may conprise one or nnrezgf ép%”icells,
ultrasoni c sensors, photo-electric detectors, encoders or n§ ther
sui t abl e sensor, detector or neasurenentpadevice. 5 Preferably, an output
device may be coupled to the processor to permt data stored in the data

storage devi4s réé\ai?gd g?m]{ﬁéaé’@r%ggé’irﬁth'éedmé %ﬂﬁgé &&R{??g%ed&eéi $6redf being,

conputer. An exanp a spreader 1 n accor e wmt I nventl on

now be 10 i i | raw,ngs. i n which:
Froure 11 Saah B8k Hbbinle] B0AGg e hPSeRRA TRRT¥ORRARt AR BRIG Gance wi ¢ n
t he inventi.oa.. hs IP accor dan ﬁ}?\é“h 8 second aspect of the present

i nventi on, PRIGAEVE oF theRistary o $R6898F perform ng di agnostic operations
and/ or preventive mai ntenance of a spreader for lifting freight containers,
t he spreader conprising a frane having a nunber of pickup el enments nounted
t hereon, a processor and a data storage device nounted on the frane, the
met hod isncl Rreéferabiyh thesindgrface devibe ishalsprooaplesdo aotuation deviseson tlier f ace

devi ce outputs froma nunber of sensors nounted on the spreader and storing

the data regped@st torpufitthe$RB684s0r itd cbRfoItAb BcHIROALVIES RiTespiifsdR 2

stored being systemdata accunul ated during the operation of the spreader

and bei ng ifighAatbdived by Sdoy. ?ngcgﬁyé%né%%ﬂFa& icesiaybe 2004 32

per form ng agnosti1 c operations and/ reventive Ir‘r){:l]i ntenancay 5 t he
spreader usi £ data. Figure 1 is a block diagram of a spreader
cgntrol sy:‘%%s %}ﬁ(gstﬁﬁ‘gWS conpri ses an operator control panel 1 which is
| ocated in an operator's cabin on a crane on which the spreader is nounted.
The control panel 1 is coupled to a spreader interface 2 by a conventi onal
spreader cable 3 which supplies power to the spreader and transmts data

si gnal slthet Tipicallyhthecipierfage gaiies isladapied e be wouplédrtoi antemaoteceorirol 10 The
spreader interface 2 is linked to a single board conputer 4 by a power

suppl y cablparehwhich & dperkited byTae operdtbe the pretesespalselcontiolihgures a
processor and a flash menory. The single board conputer 4 also has an

out put 6 t aciatisH B&NicEPRH fbspohbe t'sBRAR! 1B88eRBd $ront B erhOITPLtRIol Bah8l Pe

coupled to the
via the interface device.

15 Preferably, the data is stored with an indication of the date and/or time it was
received by the processor. The processor may calculate, average values for
data received over a period of time and also store the average values, minimum

values and/or maximum values in data over a period of time.

20 Preferably, the processor and the storage device form part of a single board

computer.

Typically, the data storage device may be a flash memory device.



WO 01/81231 4 24 SEP 2004 PCT/ SG0/ 00054 output board 7 to downl oad data

stored in the flash nenory on the single board conputer 4 or_to programthe
conputer 4. The spreader interface 2 also has a power suﬁﬁl%ﬁﬂ t 9 which
enabl es the spreader to be powered whensthe spreader is not coupled to the
spreader cable 3. 5 The spreader interface 2 is also coupled to a container

o g?i Sgﬁs‘é’l?%fﬁéﬁrﬁ@ fr@iS%E‘PBﬁ%‘??E’#ﬁ*%%ﬁ?e{’ﬁgﬁf‘?Pﬁﬁ il A
A1 so coupl santcpataAscEiakiadets, BCERS or DRt Sl sBhSon TV T oc

transducers and transmitters 12 and a nunber of sensors 13. The sensors 13
i ncl ude a §8IPERVIYINEBBFEARINISVICEd siren, two absol ute encoders for the
tel escopic arnms of the spreader, an increnental encoder and DC notor for

t he gap detector photosensor, a height nonitoring ultrasonic sensor to
sense the height of a spreader above a 15 container to be |ifted as the
spreades i Préferablgdan outpul sevice rnaybeiaoeipladotoitbelprocessor dmpermitdata spr eader
is atwnlift spreader with adjustable central pickup elenents, ultrasonic
sensors t o gfArad i theé HataseBrigd déviceto bddonaiiaded tovd rerhoteldathsterage. | n
addition, the spreader interface 2 and the single board conputer 4 are
coupl ed to Ry r}ﬁyd@ﬁl“gutgﬁart Device System (SDS) bus 14 which is 20 coupl ed
to sensors and i nput ‘output, nodules for valves and. other non-smart
devices 15. The single 'board conputer 4 is nounted on the spreader using a
shock absorbing nounting to mnimse the effect of shocks to the spreader
being 25 transmtted to the single board c uter 4. 24 SEP 2004 WO

01/ 81231 P& @@UP'@M@S@G@H%%?CQM@%"%W%@?%WP"P% Wl POW B8 e spr eader
to performa specific action using the control panel 1, the control
commandg f desctibed withtrefarepes tg the agcompanying diaving$ inwhieh: ne spr eader
cable 3 to the spreader interface 2 which s conmuni cates the commands to
the single board conputer 4. In response to the commands, the single board
conputer 4 transmts control commands via the data link 5 to the spreader

interface 2 to flireo! is #8I06k diggraimef A8lStetn Lgingra $preadpr ealsdordangeer f or m
the actions instructed by the operator using the control panel 1. 10 In

addition, the si ftigipnputer 4 receives output signals fromthe |oad
cells and anpli fvy‘g*rfshe%% d&gensors 13, 15 and where appropriate sends

rel evant information via the spreader interface 2 and spreader cable 3 to

t he

15 In accordance with a second aspect of the present invention, there is provided a
method of performing diagnostic operations and/or preventive maintenance of a
spreader for lifting freight containers, the spreader comprising a frame having a
number of pickup elements mounted thereon, a processor and a data storage
device mounted on the frame, the method including the steps of:

20 the processor receiving via interface device outputs from a number of
sensors mounted on the spreader and storing the data received from the
sensors in the data storage device, the data stored being system data
accumulated during the operation of the spreader and being indicative of the

history of the spreader; and



control panel 1 for display to the operator. In addition, the single board
15 conputer 4 stores on the flash. nenory and a random access ne (RAM
in the single board conputer 4 selected operating informati 8k %%Rngwrom t he
sensors. The data which is stored on thesflash menory 4 is typically

hi storical data, and 20 the length of tine the data is stored can vary
dependi ng operforgmipg diagndsiic apepatiaris ared/ar pieventiaé nidistepaincalof g a st ored on
the flash nenory includes electrical systemdata (including incomng supply
vol t age andspreadentsingahé stered damat hly averages for overvol t ages,

undervol tages and overcurrents), hydraulic systemdata (including oil flow,
oil pressure, oil tenperature and oil level) daily and 25 nonthly averages,
daily and nonthly maxi muns and daily and nonthly WO 01/81231 6 24 SEP

2004 PCT/ S 4 _m,imyns, and al ar for .0il f]ow _pressure,

t enper at ur ? QHggﬁ&”@{Blgc&wla‘gﬁr@meﬁq SW?HE%D‘F?’&”%L?H‘B!% SN ncl udi ng
motor start and .duration of notor running, total running tine of notor,
change of nBRMYPIISeR,AOPSFAGF caplrelPanedl inichelacatas in anpperatens gakin on

(i ncluding nunber of 'operations, nunber of tines the 5 tw stlock val ves
are ener gi se&rafionwhieh the spreadenist mpuniedc kThepeonirdlparel Ariscoupledgper dat a
(i ncludi ng nunber of operations of each flipper and nunber of tines each
f1ipper is spreadesiatdriadend dyiancomtentionatsprdader cabites whfchtsuppties potver andpi n
is activated, duration of |andpin alarns and change of |andpins), central
housi ng dat® therspredderoaripir i 5 Kative '

tel escopic ar rm@(?f 10 th?sg?gggggjgté;ﬁlghg{gher higsH?F(;?iC?gTrsE%%gélﬂZ%’gq |Hné3 to
the spreadegnodfg; é&igsed to store real tinme data relating to the
spreader su as the real"tinme electrical systemdata, hydraulic system
data, h Odr aulic punp notor data, tw stlock data, flipper data, |andpin
data, central housing data, telescopic is novenent data, gap detection

syst em dat beam | ock mechani sm data, |oad cell weighing data, height

moni t ori ng HB® gPtaadesintedane e iapipked o arsingle bearchromputer 4 hy ergovesranpl e
descri bed above and shown in Figure 1 a conventional spreader cable 3 is
used to couplpply hableraret datadirk .o Thasingdeboatd pemeltet,4 inbRid28 a progesseom has
t he advantage that by controlling the spreader by the conputer 4 on the
spreader, iand a flash shémery.oThesingle board Bémpﬁffé?el 3lsbhdseh 6aHut Bltomnel by
a single serial link, a twisted pair link, Tibre optic or any other

sui tabl e cocmfF ¢ i i } i b J I ink. This
has t he advan gt]g@éfﬂﬁg?“}iwéﬂ(?%@teglﬁgcée]ges@ra l’/‘bélg\lpggez %%ggﬁﬁkgﬁglth%abl e 3
whi ch can be a 25 42 core cable.



WO 01181231 7 24 SEP 2004 PCT/ SG00/ 00054 The invention al so,ha Q -
advant age _t hat b% ‘having a single board conputer 4 nount echgle(g %O(@dr eader
it is poé’%‘?%‘l@z? store data with the spreader and to perform di agnostic
operations and/or preventive mai ntenance,using the stored 5 data..This may
be particularly useful if, for exanple, the spreader is mal functioning.
Furthernore, .as, the .sjngle board conputer i unted on the..s ader,,
even 11t nduBERR BRGRRR AR SheeEin e fafRitien S s AR dar o
concerned with that spreader is kept with that spreader. 10 A further
advant age icompiter S\oriapregrantheceompputer 44 Hiriapieaden intadaspRalsehas i s
possible to reduce the response tine of the spreader to the commands
entered at gdveercsuppiyinpptBerhith enaBles3re spodatied tEIbA plivéred’when tealer f or
lifting freight containers, the spreader conprising a frame having a nunber
- of pickup g rsis'ﬁ%‘t‘@ﬂ@ﬁleﬂ*’t@rtﬁé’ﬁpre%dé"r%SBF%S@.V and a data 5 storage device
nmount ed on tphe rame, .the processor being coupled to an interface device to
receive outputs froma nunber of sensors nmounted on the spreader and to
store data received fromthe sensors in the data storage device, the data
stored being system data_accunul ated durjng the operation of the r eader
and bei ng (16 SRIEAJET DRSTARE B1SEBPy-OuPIacHE’a prataiia Welghs W cllfier
according to claim1, wherein the interface device is also coupled to a
nunber of adichindudeseivadaells @ndramplifiesagerpled tpdhaitwistioek glesaertsde o
control the actuation devices. 15 3. A spreader according to claim 2, _
wher ei n t heveiglo @essmaineobeingl lftedte ensummathatiit idevithie she timitexgfdms erane si gnal s
received fromthe sensor. 4. A spreader according to claim2 or claimS3,
wher ei n t hgracdgtabiien Ty spRaderimEHace 2as vk cilpied toratraasualndrgehcy

spreader according to any of the preceding clains, wherein the interface.

TPeLCe b aAPhBtlon 31DRURNY £F \ERed, (EARIfrOBha arkiRErs | 288000 50!

al so controlTh e actuation devices in response to signals received from

preader acuday BRoEH 147 ThRSeBPRBCLT G dBr RertioPir Lo
cpr cader  a6HBRCMEABYILIRSROLE G beBREORE S O B P eatat 2
incremental encoder and DC motor for the gap detector photosensof, a heigﬁt
fnonitoring ultrasonic sensor to sense the height of a 'spreader above a
15 container to be lifted as the spreader ié lowered towards the contaiher to be
lifted, and if the spreader s a twinlift spreadér with adjusfable central pickup |
elements, ultrasonic sensors to measure the separétion of the céntral twistlock
elements. In addition, the épreader interface 2 and the single board computér 4

are coupled to a Honeywell Smart Device System (SDS) bus 14 which is

20 coupled to sensors and input output modules for valves and other non-smart

devices 15.

The single board computer 4 is mounted on the spreader using a shock
absorbing mounting to minimise the effect of shocks to the spreader being

25  transmitted to the single board computer 4.



s storage device conprises a flash nenory device. 8. A sprg&dgr accordi ng
*to'any of the preceding clains, wherein the sensors conpri AR 290% nore of
| oad celWO,018123asoni ¢ sensors, photo-electric detectors BEHSEAWEE s. 10
9. A spreader according to any of the preceding clains, further conprising
an out put device coupled to the process® to pernmit data stored in the data
storage device to be downl oaded to a renote data storage device. 15 10. A
spreader according to any of the preceding clains in which the stored data
is stored with an indication of the date and/or time when it was received

by the: propfgs@rwhérlan dperitopmsalicrehbaprbagetoassfsihi & spREfidtdcaps and/ or
preventive 20 mai ntenance of a spreader for lifting freight containers, the

ntive 20"l nt enance of a | s
- ther con, 2 0RRg e Bnfal AFHE 17 Qe BeRiRend: bt EeRTRRLR) THE “Lhe

met hod i nc)Juding the steps of: the process receiying via interface device
out puts f rBAPSMAtERIBFOUSH b RApadsraied (8rihe sereatesditertagad Whishi ng t he

+ data received fromthe 25 sensors in the data storage device, the data

st or ed bei egMsyicaies thexcommandsio 200 single Heaicheprputer durlinmgspars@fier at i on
of the spreader and being indicative of the history of the spreader; and
per f or m ngthei cammahds, thpesirxle doardodmputgrtransmite coatrot emantamdsfvia he
spreader using the stored data. 5 12. A nmethod according to claim 11

wher ei n thlﬁesdé}éﬁﬁk@qbahé%gﬁéaﬂeﬁqht‘éﬁabe%oidﬁit@&ﬂ@@al@ésbh@ fAdfces 3andHPr
time when it was received by the processor. 13. A nethod according to claim

11 or 12 ' ing R d
i mums. o e hteageteeR i Ae Acbhaisudiied Bl e BREIAG Reipdtte BUffial"”
A PAASL AR LA NS ALS ~CFlv

10
Iﬁ addition, the single board computer 4 receives output signals from the load
- cells and amplifiers 10 and sensors 13, 15 and where'appropriate sends
relevant information via the spreader interface 2 and spreader cable 3to the
control panel 1 for display to the operator. In addition, the single board
15 computer 4 stores on the flash.memory and a random access memory (RAM) in
the éingle board §omputer 4 selected operating information data from the

sensors.

The data which is stored on the flash memory 4 is typically historical data, and

20 the length of time the data is stored can vary depending on the particular type of
data. Typical historical data stored on the flash memory includes electrical
system data (including incoming supply voltage and current, daily and monthly
-averages for overvoltages, undervoltages and overcurrents), hydraulic system
data (including oil flow, oil pressure, oil temperature and oil level, daily and

25 'monthly averages, daily and monthly maximums and daily and monthly
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is activated, duration of Iandpm.alarms and change of landpins), central housing
- data (including data on the piston cylinders which actuate the telescopic arms of

10 the spreader) and other historical data relating to the spreader.

The RAM is used to store real time data relating to the spreader such as the

real time electrical system data', hydraulic system data, hydraulic pump mctcr

dafa, twistlock data, flipper data, landpin d.ata.'central housing data, telescopic
1S movement data, gap detection system data, beam lock mechanism data, load.

.cell weighing data, height monitoring data and any other appropriate data.

Although in the example described above and shown in Figure 1 a conventional
spreader cable 3 is used to coupla' the interface 2 to the control panel 1, the
20 invention has the advantage that by controlling the spreader by the computer 4
on the spreader, it is possible to couple the interface 2 to the control panel by a
- single serial link, a twisted pair link, fibre optic or any other suitab|é |
communication fink, including a wireless communication link. This has the -
- advantage that it.is not n_eceséary to use a conventional cable 3 which can be a

25 42 core cable.
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The invention also has the advantage that by having a single board computer 4
mounted on the spreader, it is possible to store data with the spreader and to
perform diagnostic operations and/or preventive maintenance using the stored

s data. . This may be particularly useful if, for example, the spreader is
malfunctioning. Furthermore, as the single board computer 4 is mounted on the
spreader, even if the spreader is moved from one crane to another crarie, ail. the

data concerned with that spreader is kept with that spreader.

1o A further advantage is that by having the computer 4 mounted on the spreader

it is possible to reduce the response time of the spreader’ to the commands

entered at the control panel 1.
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1. A spreader for lifting freight containers, the spreader comprising a frame
having a number of pickup elements mounted thereon, a processor and a data
s storage device mounted on the frame, the processor being coupled to an
interface device to receive outputs from a number of sensors mounted on the
spreader and to store data received from the sensors in the data storage
device, the data stored being system data accumulated during the operation of
the spreader and being indicative of the history of the spreader.
10
2. A spreader according to claim 1, wherein the interface device is also
coupled to a number of actuation devices on the spreader to permit the

processor to control the actuation devices.

15 3. A spreader according to claim 2, wherein the processor controls the

actuation devices in response to signals received from the sensor.

4, A spreader according to claim 2 or claim 3, wherein the actuation devices
comprise valves and/or motors.

20
5. A spreader according to any of the preceding claims, wherein the
interface device is adapted to be coupled to a remote control panel, the
processor also controlling the actuation devices in response to signals received
from the remote control panel via the interface device.

25
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P 7. A spreader according to any of the preceding claims, wherein the data

5 storage device comprises a flash memory device.

8. A spreader according to any of the preceding claims, wherein the
sensors comprise one or more of load cells, ultrasonic sensors, photo-electric
detectors and encoders.

10
9. A spreader according to any of the preceding claims, further comprising
an output device coupled to the processor to permit data stored in the data

storage device to be downloaded to a remote data storage device.

15 10. A spreader according to any of the preceding claims in which the stored
data is stored with an indication of the date and/or time when it was received by

the processor.

11. A method of performing diagnostic operations and/or preventive
20 maintenance of a spreader for lifting freight containers, the spreader comprising
a frame having a number of pickup elements mounted thereon, a processor and
a data storage device mounted on the frame, the method including the steps of:
the processor receiving via interface device outputs from a number of
sensors mounted on the spreader and storing the data received from the

25  sensors in the data storage device, the data stored being system data
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12. A method according to claim 11 wherein the stored data is stored with an

indication of the date and/or time when it was received by the processor.
13. A method according to claim 11 or 12 wherein the processor further

10 stores averages, maximums and minimums of the system data over

predetermined periods of time.



