WO 01/81231 PCT/ SGOO 00054 A Spreader The invention relates to a spreader
and in particular, a spreader for lifting freight containers. 5

Convent i ovabi/gi23f rei ght containers are |ifted by engagi ngrarkGéwiongy devi ce
known as a spreader to the top of the container. The spreader is connected
to acrane by alifting cable so that the crane can lift or |ower the
spreader. Spreaders are generally conprised of a netal frane having four
pi ckup el ements, commonly to known aA Spreatlepcks | ocated at each of the
corners of the spreader. The tw stlocks are adapted to engage with
respective tw stlock apertures in the top of the container and are rotated
to lock the spreader to the container. One of the problens with

convent | onathe RRAHGH Pelafies B sprBBHeARRY R baclIRYEH splbadbl AP ReighenCe:

it is difficult to maintain accurate historical data er as
this can no% 'ﬂg QEI d wth the crane as the spreader nmay be noved from one
crane to another t¥ane. Therefore, if a spreader nmal functions, it is
generallg/ not possible to get to obtain the historical data for the
spreader’ for diagnostic purposes. 20 In accordance with the present
invention, there is provided a spreader for lifting freight containers,

t he spreadeforyeniiongilngreight containars arg litedunbengagingaditting device known

as a spreader to the top of the container. The spreader is connected to a crane
by a lifting cable so that the crane can lift or lower the spreader. Spreaders are
generally comprised of a metal frame having four pickup elements, commonly
10 known as twistlocks located at each of the corners of the spreader. The
twistlocks are adapted to engage with respective twistlock apertures in the top

of the container and are rotated to lock the spreader to the container.

One of the problems with conventional spreaders is that they are often moved
15 from 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 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 device to receive outputs



el ements nmounted thereon, a processor and a data storage device nounted on
the frame, the processor being coupled to an interface device to receive
out puts W O01gRIL31 PCT/ SGOO 00054 2 from sensors nount eBCDRGOM@®OSPr eader
and to store data received fromthe sensors in the data storage device.
Preferably, the interface device is also2coupled to actuation devices on
the 5 spreader to permt the processor to control the actuation devices in
response t ofrorsi gpmsbss mecetaccon theosprebdesams to stofley dataaldegivetifeomdhaiat i on
devices may be valves and/or notors. Typically, the interface device is

adapt ed to duhseps!ii ©@ dRadtdrageidevieentrol  to panel which is operated by an
operator, the processor also controlling the actuation devices in response

to signals received fromthe renote control panel via the interface device.
Preferably, the data is stored with an indication of the date and/or tine

val ves for PEITRRNN Thefadt i RoR R sind BrRERIE SR ERESRE TR, Sver age

val ues, mni num val ues and/ or maxi mum values in data over .a period of
time. Prief SIRABRYET ORETANESIBFeSHq 19 ReNtERl dhe gstuabion devicss i fesronse tq

single board 20 conputer. Typically, the data storage device nmay be a
fl ash nenorsigeisireecived from the sensor. Typically, the actuation devices may be

valves and/or motors.

Typically, the interface device is adapted to be coupled to a remote control
10 panel which is operated by an operator, the processor also controlling the
actuation devices in response to signals received from the remote control panel

via the interface device.

Preferably, the data is stored with an indication of the date and/or time it was
15 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.

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

20 computer.

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



WO 01/81231 PCT/ SG00/ 00054 3 Preferably, the sensors nmay conprise one or
nore of load cells, ultrasonic sensors, photo-electric detectors, encoders
or any otweni/su2st abl e sensor, detector or neasurenent depCT/OGOEB0054
Preferably, an output device may be coupled to the processor to permt data
stored in the data storage device to be %ownl oaded to a renote data storage
device or conputer. An exanple of a spreader in accordance with the

i nvention wWridferably, bise senscrestay betipribé bne of eficrecd 164 IR, AREBARYI Ng
drawings in which: Figure 1 is a block diagramof a system using a spreader

i n accor dangghson tghdibLalddivebictbrs 1énddd@r 8r any Strier RuRSkedagham of a
spreader control system The system conprises an operator control panel 1

which is lO&%ESQNio?p?éﬁs%?&%@b?ﬁé\ﬁcgabi n on a crane on which the spreader
rol-p

i s nount ed. e con ane I'Scoupled to a spreader interface 2 by a
conventional spreader cable 3 which supplies power to the spreader and
transmts data signals between the control panel 1 and the 20 spreader
interface 2. The spreader interface 2 is |linked to a single board conputer
4 by a powefrefeigbpl, pncutipet davicaiaey he epupied mm@esnrﬁge%s%g@mrmﬁm er 4

i ncludes a processor and a flash nenory. The single board conputer 4 also
has an out patoredl indhamlata storage device to be downloaded to a remote data storage

device or computer.

An example of a spreader in accordance with the invention will now be

10 described with reference to the accompanying drawings in which:

Figure 1 is a block diagram of a system using a spreader in accordance

with the invention.

15 Figure 1 is a block diagram of a spreader control system. The system
comprises an operator control panel 1 which is located in an operator's cabin on
a crane on which the spreader is mounted. The control panel 1 is coupled to a
spreader interface 2 by a conventional spreader cable 3 which supplies power
to the spreader and transmits data signals between the control panel 1 and the

20  spreader interface 2.

The spreader interface 2 is linked to a single board computer 4 by a power
supply cable and data link 5. The single board computer 4 includes a processor
and a flash memory. The single board computer 4 also has an output 6 to an

25  output board 7 which enables an external computer 8 to be coupled to the



25 out put board 7 which enables an external conputer 8 to be coupled to the
WO 01/81231 PCT/ SGOO' 00054 4 out put board 7 to downl oad data stored in the
fl ash nevody1/en3t he single board conputer 4 or to prograbPCThReoc@oput er 4.
The spreader interface 2 also has a power supply input 9 which enables the
spreader to be powered when the spreadet is not coupled to the spreader
cable 3. 5 The spreader interface 2 is also coupled to a contai ner wei ghing

system 10 efipahboard Ttkedownladdakzts staaed irathel fidshehemooy phebe singldboard
tw stlock elements to weigh a container being lifted to ensure that it is

within the écbrﬁpa@rqforttbepr@g@ﬂetheamngweeaderhe Jd}@aééﬂlﬂ%cézﬂb%bf%%Z i's
al so coupled to a manual energency to stop button 11, nodules for val ves,

tr ansducer spég, §qu$&.g@rﬁh.&ﬁeﬁa%@ th@ggpe%rdte% BEMRAlted IneHiResensor s 13

i nclude a gap osensor an ol ut e encoders for the
tel escopic arns I ncreme encoder and DC notor for

the gap det ¥ Sfjer 'ﬁcﬁ°§§8ﬁ8§3 Oéh?‘uéf)bq’?tde ﬁﬁmt r| ng ultrasonic sensor to

sense the height of a spreader above a 15 container to be lifted as the
spreader’ is |lowered towards the container to be lifted, and if the
spreader is a twinlift spreader with adjustable central pickup elenents,
ul t rasoni c Feaspreadeo intedacs 2 is Alsogmpatest foon coftaines weaghinglsysteins i Dock
el enents. In addition, the spreader interface 2 and the single board
conput er 4 which includes load cells and amplifiers coupled to the twistlock elements to
weigh a container being lifted to ensure that it is within the limits of the crane
and spreader. The spreader interface 2 is also coupled to a manual emergency
10 stop button 11, modules for valves, transducers and transmitters 12 and a
number of sensors 13. The sensors 13 include a gap detect photosensor and
siren, two absolute encoders for the telescopic arms of the spreader, an
incremental encoder and DC motor for the gap detector photosensor, a height
monitoring ultrasonic sensor to sense the height of a spreader above a
15 container to be lifted as the spreader is lowered towards the container to be
lifted, and if the spreader is a twinlift spreader with adjustable central pickup
elements, ultrasonic sensors to measure the separation of the central twistlock
elements. In addition, the spreader interface 2 and the single board computer 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.



are coupled to a Honeywel| Smart Device System (SDS) bus 14 which is 20
coupl ed to sensors and input output nodul es for val ves and ot her non-snart
devi ces MO oTTe3si ngl e board conmputer 4 is nounted on thePepsEad@nsSi ng a
shock absorbing mounting to mnimse the effect of shocks to the spreader
being 25 transmtted to the single board conputer 4. WO 01/81231

PCT/ SGOO' 00054 5 In use, when an operator instructs the spreader to
performa specific action wusing the control panel 1, the control comands
fromthe control panel 1 are transmtted through the spreader cable 3 to

the spreadely g QHeCon SpdtiteinStrGQEMME s RIS tSehOAB P clie ddi8nsi ngl e
board conmputer 4. In response to the commands, the single board conputer 4

Lransni s couhg Ghe EQMBMIRCYH Ane! dsitRbamnidiTrdid thiBoE AT 1idtber face 2

to control e’valves and notors € spreader to pertformthé actions
I nstructed by th rator, usin he ntro anel, 1. 10 In addition, the
singl e boartﬂgm‘gtﬁag ro&ngﬁéggis‘%%c{%tcaﬁfe iF%hl‘% gorﬁgg)% 'PF?@%CS}dWﬂ&!ﬂ | s and
anplifiers 10 and sensors 13, 15 and where appropriate sends relevant

i nf or mati orcaMAUNIfatep eI MBARHS te thaesinglenkpaif cortpittechblerespepse fie

control panel 1 for display to the operator. In addition, the single board
the commands, the single board computer 4 transmits control commands via

the data link 5 to the spreader interface 2 to control the valves and motors 12 on
the spreader to perform the actions instructed by the operator using the control
panel 1.

10
In addition, the single board computer 4 receives output signals from the load
cells and ampilifiers 10 and sensors 13, 15 and where appropriate sends
relevant information via the spreader interface 2 and spreader cable 3 to 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 single board computer 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 voitage 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



I's conputer 4 stores on the flash nenory and a random access nenory (RAM
in the single board conputer 4 selected operating information data from
the senawde1/8iBBe data which is stored on the flash nenorpcwsGev/daogpi cal |y
hi storical data, and 20 the length of tinme the data is stored can vary
dependi ng on the particular type of dat@. Typical historical data stored
on the flash nenory includes electrical systemdata (including incomng
suppl y vol tmgemants, andrataims fiaiolilyfloan ressurd) tempavatues ead lerel oikfilten),t ages,
undervol tages and overcurrents), hydraulic system data (including oil

flow oil mmaumpumplmé@mafaa(.mn@duagdn@tblr stfvahd ddritio¥ AMotéP rifIhGl v
averages, daily and nonthly maX| muns and daily and nonthly WO 01/81231

PCT/ SCOO Oqglﬁﬁ r%u@ ﬁg@'n‘iﬂjﬂﬁmgr ims r?g{)éqﬁf thBforCdirati HJR‘U{ nﬂft?rsﬁwnﬁal tenperature

and | evel unp not or I ncludi ng not or start
and duration, o

t.0 r unni tinme o han

motor - dur SNy %ﬁ“@?‘? ﬁﬁ?ﬂﬁ?'ugweﬂ%%%r) Rﬁr%tquua&teao fitEedBeng
nunber of operations, nunber of times the 5 stl ock val ves are energl sed
and durati dW'Sfocéé@HVGcsvﬁf§tqu%g<'3%‘6é‘ﬂgtq%ﬁt'%[] afr%ach twistiqekqpesalion ?‘aﬁ%‘l)’udl ng
nunber of operations of each flipper and nunber of tinmes each flipper is
ener gi sed) ,flipperdgata (thatudid nember abopenatiens of eacmiippeaand nambsir of timses
activated, duration of |andpin alarnms and change of | andpins), central
housi ng dagach flippétidiengrgiatd), tandpiredafasiiroiudisg innodes oftines eadhuahdpinhe
tel escopic arns of

is activated, duration of landpin 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 motor

data, twistlock data, flipper data, landpin data, central housing data, telescopic
15 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 couple 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 suitable
communication link, including a wireless communication link. This has the
advantage that it is not necessary to use a conventional cable 3 which can be a

25 42 core cable .



io the spreader) and other historical data relating to the spreader. The
RAMis used to store real tinme data relating to the spreader such as the
real tinawebsgnsi cal system data, hydraulic system data, hkgOsawl/60054punp
notor data, twi stlock data, flipper data, |andpin data, central housing
data, telescopic 15 novenent data, gap detection system data, beam | ock
mechani sm data, load cell weighing data, height nonitoring data and any

ot her appropriate data. Although in the exanple described above and shown
in Figure 1 a conventional spreader cable 3 is used to couple the
interface 2 : ; i (o] e t hat
by control IW}%l@%@“ég%&%ﬁ?ﬁ@%ﬁ%@ﬂ:ﬁ&% gpy@\ﬁ@ﬁ ét)ﬁlgag)?%a e@%@?é?g
possible to couple the interface 2 to e contral nel by a single serial
"ok, ot epdisted R sfedhehids febdielep SR dfinaPlfe shiedoercaiblen Cat | on
link, including a wireless conmunication link. This has the advantage that
it is not m&%@vgﬂesfﬂggp%ra%maﬂ@/péﬁé@ve@éﬂwﬁén@nma@ﬁe&émgot@eastor@ 42
core cable . WD 01/81231 PCT/ SGOQO 00054 7 The invention also has the
advant age tdata. byThigvnayba partiaylaryousefd it dopexasple, theospieaderda t he
spreader, it is possible to store data with the spreader and to perform
di agnost i c mpHuradtiomirsy. aRdrtioernmorevasthevsinglel bdaed oogutei A6 mbeantddoore the 5
data. . This may be particularly useful if, for exanple, the spreader is

trrﬁl funct i onddrgadéiiiel/BRRESprésddr ienfdvea i oA dransRihRGthér bran@Danties on
e

data concerned with that spreader is kept with that spreader.

10 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.



spreader, even if the spreader is noved fromone crane to another crane,

all the data concerned with that spreader is kept with that spreader. to A
further adoansage is that by having the conputer 4 nount eBCDRGOH®OSPr eader
it is possible to reduce the response tine of the spreader to the comuands
entered at the control panel 1. WO 01/818231 PCT/ SGOO 00054 8 CLAIMS 1. A
spreader for lifting freight containers, the spreader conprising a frane
havi ng a nunber of pickup el ements noQLMS hereon, a processor and a data
5 storage device nmounted on the frame, the processor being coupled to an
interface device to receive outputs froma nunber of sensors nounted on the
spreader and to store data received fromthe sensors in the data storage

device. 10 2. A RRpFALRI OCRRAG Nt BofitaRldiy hev{b%fdé}(%orﬂrgarisrﬁigé fifie devi ce

is also - coup I'on devi ces on spr
permt the ra)é)rocessor to control, the, act uafe n devic

Pecor di ng. (TG ATBOGHRERA e mBnbe coLreEDRea. & Ringssed aafﬁ[%??faon

devices in response to signals received fromthe sensor. 4. A spreader
accor di g tYOEE F\ICOMAUNEPR theffame; the PEOCEES/RSIa% CAUREEdS anconpri se
val ves and/ or notors.

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.

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.

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

15 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.



20 5. A spreader according to any of the preceding clains, wherein the
interface device is adapted to be coupled to a renpte control panel, the
processomwa@bssi2spnt rol i ng the actuati on devices in resporeESG/@IFNal s
received fromthe renote control panel via the interface device. WO
01/81231 PCT/ SGOO 00054 9 6. A spreader9according to any of the preceding
clains, wherein the processor and the data storage device formpart of a
si ngl e boar@ conpuspeeaderaccardipg tndey obtheqrrécading @lamg, whetdie tips ecedi ng
claims, wherein the data 5 storage device conprises a flash nmenory device.
8. A spr ead@foc@@@@wmmetdata@mralﬁe dagiceIfeR PaftdbfE Fhik, boiie cehiputée
sensors conprise one or nore of [oad cells, ultrasonic sensors,

phot o-el ectric detectors and encoders. 10 9. A spreader accordlng to any
of the preceding clains, further conprising an output device coupled to

Lhe processer { opRELI o a8 FOEEE B bR, 830 dng HaMRIRN RN BFe b

s 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.

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.



