;1 me3egO@L| 46 T@>+WD 01/ 81233 1 An Alignnent Systemfor a %Semﬂemz 5
OCT 2pp~ PCT/ S0/ 00055 M ~I ~WA19~ The invention relates to _an.aljgnient
system f oWODI$I2Bader for lifting freight containers. 5 Coﬁ\%(ﬁq%/ﬂ‘gﬁsfy,
freight containers are lifted by engaging a lifting device known as a
spreader to the top of the container. The spreader is connect emmmml“m‘l‘mmw
by a lifting cable so that fhe crane nLift o%n%ower t he spr i
Spreaders are generally co Pi%‘&ﬂwng%ﬁl{%ﬂ“ for a.2PrRadSTg four pi chype

el ements, commonly i o known as tw stlocks |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 | ock the
spreader to,THehimventibairglates tohem alpraeol syatemifor aspreader foolifting dreightan
operator's cabin which is located ~ s approximately 60 to 80 feet above the
‘ground and ipnygipbtcal |y above the spreader. Therefore, when an operator is
~attenpting to align the spreader wwth the top of a container to engage the
spreader with the container, the alignnent procedure is difficult as the
upper suPface of the container wth which the operator is trying to align

the spreader_is at |least _partially obscured t he Zo spr.eader . nce, the
operat or carf-eRyersioga }ﬁ,é‘ré)lmr\gqqrge%e&%@;q ('ff%%g%rengﬁg'ngvﬁ E{“Ingéﬁ’é/ 'Cte:'g%‘@'lﬁves.
Therefore, it is difficult for an operator to correctly align all four

twi st ocks wstaspreadasdpdshe tapeot hestandairenpdhe speaades i fgRPRCIEHLO Fot'é@RGer

wi th the container. Q5 OCT 2pp~ WD 01/81233 PCT/ S0/ 00055 2 In

accor dance byt & liftirii catile as(ibat thefcrahe candifteottlowev the $preadenhebpreadgss @reded
a spreader alignnent system conprising.an inmage capturing device adapted to

be mount ed qjerreraly E86RFisé@bf birhéiab rafiech@Vihg Fomt pickey slementsspdmynateyi ce
and a communication link to transmt an imge captured by the inmge .

capturing S Kippht &s 1idBExdIcRBle atleyiiF6r i cdthaidl Mtherpksdsh Sty dev: ce,
the system al so | ncl udi al'l

ng an, gnhnment reference mark for display on the

di spl ay dev't\%ﬁs'tlocks are adapted to engage with respective twistlock apertures in the top

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

The operator of the crane is located in an operator's cabin which is located -

15 approximately 60 to 80 feet above the ground and is vertically above the
sp.reader. Therefore, when an operator is attempting to align the spreader with
the top of a eontainer to engage the spreader with the container, the alignment
procedure is difﬁcﬁlt as the upper surface of the container with which the
operator is trying to align the spreader is at least partially obscured by the

20 spreader. Hence, the operator can not see the twistleck apertures or the

twistlocks themselves.

Therefore, it is difficult for an operator to correctly align all four twistlocks with

the respective twistlock apertures to engage the spreader with the container.
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In accordance with a second aspect of the present inventi onaghg S
provi ded a spreader alignnent system conprising an inmage %evi ce
adapt ed W& 3158 npunted on a spreader for lifting frei ghtpcg'éﬁog{%

processor and a conmunication link to transmt an image captured by the

i mge capturing device to the processor, the processor conparing the
capturedl evmthar er.ence i nd the process bei ng _adapted to
control FagF‘?férdﬁBGQrYﬁ a §ifs taﬁgegg&gtgﬂeqreﬁﬁﬁt 'B&?\’t‘téﬁmg?erteo'sﬁ?ylpe He
captured image is within a is predeterm ned deviation of the reference

i mage. | n apradeastignment system comaspiagtanimege cppesisgtdaviRadapied 1@ et hod
of engaging a spreader with a freight container to be engaged by the
spreader cbepmoeetzdoenaispgeadsreor iftingdresgiindoriainees a dibplaypdesackenndrad t he
container 2o until an inage of a surface of the container including an

al i gnment  teamRichBore Rk W BEnOnitah InfBEe capRied b?%@'ﬁﬁag@caéﬂmr@ i gni ng
t he allgnrrent feature with a reference 1nage to align the spreader with the

contain h t 133 3 2
S°0cr 2bo’ HETREdBiRE Ay QeTL A Siplth|oh HRERBR e, tne Kb Bk et
invention, ,there is provided reader .for tin [.el ai ners, the
spr eader cHIHGiIRg A 'GWB%@)re?%GBC%P&%{ES°%PEHE¥ ﬂﬁ‘uﬂ?@ V&F‘ﬁ‘ﬁ% frane, an
i mage capturing device nounted on the frame to capture an image of a
surface portion of a container to be engaged s by the spreader, the frame
conprising four pickup el ement housings, one pickup el enent being |ocated

wi t hi n eacln pccéndanebevitng skoosd agpedinaf theepresenfdneentian, itherede virowidedi ang
| ocated within one of the pickup el enent housings. ~o Preferably, the

spreader ceprdderlighmemsysienty commigingeph imagg cdpilriresde wee hdapeageto
capturing device be| ng located within .a separate pickup el enent housing.

Typicaliby, b\é*}ﬁbﬁn i adRebd&r f'oFﬁﬂi‘Plgf%‘Pé?%;Hf bé}ﬁaﬁ\%‘r‘s Céﬂﬁsodel@.@ot gRge capturing
deV|ces are located in dragonall'y opposiTe pickup el ement housings. _
communication link to transmit an image captured by the image capturing
device to the processor, the processor comparing the captured image with a
reference image and the processor being adapted to control relative movement

of the spreader and container to until the captured image is within a

15 predetermined deviation of the reference image. ‘

~ In accordance with a third aspect of the present invention, a method of
engaging a spreadef with a freight container to be engaged by the spreader
comprises causing relative movement between the spreéder and the container
20 until an image of a surfacé pf the container including an aliQnm_ent feature is
captured by an image capturing device, and aligning the alignment feature with
a reference image to align the spréader with the containelr, and engaging the

~ spreader with the container.



containers sinultaneously, the spreader conprises four outer Al | ement
housi ngs, M@ 81818Bur respective outer pickup el ements and f&GFSG i ckup
el ement housings with four respective inngr pickup elements, typically,

four inmage capturing devices are provided. Preferably, each inage capturing
device is 20 located in.a respective outer pick el enent housi ng., ln_one
exanple of ThECTIRBACE S £ R ERUPtAay d BIRSRA TLBRUPT oDt Lob Y195 2he
captured inmage on a display device, the reference image is an alignnment

ref er ence maPreadgidot iftinafieighteentaieemsuthe srreafehpeAPTSE 2 Fama, foWment 25
reference mark to align the' spreader with the contai ner. WO 01/ S1233 4 2
5 OCT 20p~ BEkup@EeHeodsmduntehoanlthe fraetd, ae imegeptaptofing devicaweotinted, on he
captured inmage is conpared with the reference i nage by a processor.

Typical ly, {REfrBFRCESEBtuRAHS AhageloRhi S(FfaB \RITESY obalcaredineh® speagdged and
the container until the captured inmage is s within a predeterm ned

devi ati op ot n ' ¥ i Ridgae nt ai ner .
Pret or ably) Y HaS PRI (RO b e SRR Mol RineaCobe s
captured by the i e turin evi.ces similtanequsl nd. a. f.erence

al i gnnent nﬁi%UPsqug‘ea@EIWQSg'&g‘ \Mt.@n&agblpée)(%ee?llg%erﬁ&%ugg\g)h aéggﬁéri ng
device Preferably, .the alignment feature o.n the container is pi ckup
aperture tol/BadergaiEindgedcppeingploeaiesamthinans; Qféﬁ?)ﬂ'cah%e'ﬁ p aperture
formng the alignnent feature ~is the pickup aperture corresponding to the
pi ckup el embousingsadj acent the i mage capturing device. Preferably, the -
optical axis of the inage capturing device is as close to the |ongitudinal
axis of the adjacent pickup el ement as possible. Typically, the optical
axis of the inmage capturing device is substantially parallel with the 20

l'ongi t udj nalpraserab R tHgpreaaBeebinyfises akidasetwsBRage Erpturitg devides; davhge
capturing device may have a fixed focal Iength and the _

image capturing device being located within a separate pickup element housing.

~ s If the.spreader is a twinlift spreader which is adapted 2 g%&t t Wo
fhs

Typically, where there are tWo image capturing devices, the image capturing

~ devices are located in diagonally opposite pickup element housings.

ts  Ifthe spreader is a twinlift spreader which is a.dapted. to lift two containers
~ simultaneously, t.he spreader comprises four outer picklup element housings,

- with four respective outer pickup elements and four inner pickup element.

housings with four respective-inner pickup elements, typically, four image
cathring devices are provided. Preferably, each image capturing device is

20 located ih a respective outer pickup element housing.

Inone example of the invention, the method may further comprise displaying
the captured image on a display device, the reference image is an alignment
reference mark, and the alignment feature is aligned with the alignment

25 reference mark to align the spreader with the container.



ment

f ocal l ength is preferably approximately the distance fromt g%@
Gl t age

capturi ng, device to the alignnent feature imedi ately pri (S)Pr
of the 2WOW8A¥er with the respective container. This hasQ

that an ~p 5 OCT ~~ WD 01/81233 PCT/ SE)0/ 00055 5 operator has an
i ndi cation of the distance of the pickup elenents fromthe pickup apertures
by the sharpness of the inage of the alignnment feature on the display
device. s Preferably, the inage capturing device is mounted on the franme by
a nounting device which conprises shock absorption nmeans. The communi cation
link may cdmaniateraative examptrual betinwentiamihe captuied énage iseamparathwitdn
link. An exanple of an alignnment system for a spreader in accordance with
t he i nvent itbe refierénaeimdree by scprobessan tTypicllyr trecpracessbrecacesmpiativieng
drawings in which: ~s Figure 1 is a cross-sectional view through a

twi stlock ehsyEReneBstwednthatdesderl sitetHe Eoaine upkifthe cdigred igvagy isa
portion of a container prior to engagenent of the twist lock elenent with

the coniai Wiftiin Iaga;reﬁw&ﬁngd aBoMRoA ﬂ&ﬁ&@éﬁf‘cghaﬁfa& : déeﬁi'sgwhs shréhgus a

cont ai nér an upper corner piece a tw stlock
aperture (nq hown), its upper surface. Above the container 1 is a

twi st ock é’Y'bh@‘ﬁ‘tC_ 88*hg 3 which has a twist |ock el ement 4 mounted within
it. The twi stlock elenment housing 3 forns part of the, corner of a franme
(not shown) of a spreader {not shown). In this particular exanple, the

tw stl ock el énent Ep 5 oci 2ao0.~ WD 01181233 PCT/ S0/ 00055 6 housing 3
conpri ses drefarably, tteudisplpysdevice Is adapted dadiisplapaltheinages naptared byr
housi ng 6, Munted on the outer housing 6, is a bracket 7 which extends

t hrough an the #page wapturing devises simatdnedustyhand arreferboos atignmeanchdrhéat ed
within the inner housing 5 on the bracket 7-is a CCD canera 8 which faces

an aperjphur &ighiaedohM8diskay dalick!igr acetap@iingievice. The CCD canmera 8 is
'pl aced such ?pha?ethe opti%%dlwaxi s 10 of theb%lg:Dgcanera 8 is as close as
possible to the longitudinal axis 11 of the twist [ock elenment tb mnimse
paral |l ax errors. : -

Preferably, the alignment feature on the container is a pickup aperture to be
engaged by a pickup element. Typicaily, the pickup aperture forming the
alignment feature is the pickup aperture corresponding to the pickup element

15 adjacent the image capturing device. |

Preferably, the optica’l'axis of the image capturing device is as close to the
longitudinal axis of the adjacent pickup element as possible. Typically, the
optical axis of the image capturing device is substantially paré!lel with the

20 longitudinal axis of the respective pickup element.

Typically, the image capturing device may have a fixed focal length and the 
focal length is preferably approximately the distance from the image capturing
device to the alignment feature immediately prior to engagement of the

25 spreader with the respective container. This has the advantage thatan



—

to The conmponents within the CCD canera 8 are nounted wthi dtt!hgcf\ i ng of
t he came;g7 8%?85 3sg‘hock. absorption mountings. The shock absokpi Oﬂ%ti ngs
Help to it &3%hocks on the camera conponents by, for exanple, the

| andi ng of the spreader on the container @and from bunpi ng of the spreader t
S when the spreader is in use. Also, the nounting of the caneras 8 on the

outer housi g Pl Pl (iAdi:aAbAL i BsRAHER I8 e SlBmdrgtonane the

spreader on alner by virtue o e sli1dabl e novenent between the~i nner

[ a0 1 on POVR SR g toinS habedral e T BaP a7 i AfGTEBM BRI ATHE ™

housing 3, the CCD 20 canera 8 is sheltered fromthe environnent and
theref ore, Idisaydey¥i®8d to wind, sun and rain. The CCD canera 8 is coupl ed

to a display device 15 located in an operator's cabin in the crane by a

W re conmmuni cati on system However, it.is possible that the comunication
system between the CCD canera 8 and the display device 15 may conprise a

Wi r el ess;s comprefirablyi, te Rfadd Sdpturiny\@eQibedd 238unte@ dn BETrame by hREQINGO055
Typically, for a spreader for lifting a single container, a CCD canera 8
may be | ocatgdid ﬁ;ﬂ'@é@' ' | ock el enent housi ngs.
However , ittdl%gldg;\g@%l%t at oén ﬁ%@é@%ﬁgﬁnﬁay be used, that two or
three caneras may s be used in adjacent tw stlock el ement housings, or that
four cameras may be used such that there is a canera 8 |ocated in each

twi stlock hqQusing. In the case of a twnlift spreadet that. lifts t

cont ai ners ﬁ- ee?mnﬁwrmi'qné\n}tma}ﬁ§HFM‘S§&W"§S&§H6\W?3%'°PA‘PErCHsﬁ Wg‘.%@ SS(pcT)
Pat ent Application No. ~o WD 97139973 or US Patent :-No 5, 280, 980,

pref er abl y) cervanpicatiendiokl d be | ocated in each of the four outer tw stlock
el ement housings. However, it is possible that the four cameras could be

| ocated ipn the four central tw stlock el ement housings or in a conbination
of the central and outer tw stlock eler'nent housings. It is also possible

for a tw nlifd egdrin@rslef an BRGnMeRSsyidiem foparspreaterin accondanue withlibe four

caneras may be used. A typical display device 15 used by an operator while

operating the, @gﬁ&ﬁ{@@ﬁe%@pﬁ?é& \Aﬁﬂﬁ%ﬂe’ﬁcgit@ﬂﬁéa@coﬁbﬁrigithHréWiﬁ’@é’irpe

15 has a screen . I'S sp into four quadrants 17 , 20, 21. Each
gquadrant 17, 18: 20, 21 has an 20 alignnent reference mark 19 marked in the
centre of tH@“ﬁhadrant. Alternatively, to marking the reference alignnent
mar ks 19 on the screen, the alignnent reference marks 19 nay be marked on a
| ens of the cameras 8 so that it is displayed as part of the inmge captured
by the caneras 8. In a further exanple, the alignnent reference ngrks 19
may be generat ed Biguty inalsesesectinnaiiiaw Hyangh a twistiock element and .

twistlock element housing and a side view of a portion of a container
_prior to éngagément of the twist lock element with the container; and

Figure 2 shows a display device.

20 Figure 1 shows a container 1 having an upper corner‘piec_e 2 which includes a
twistiock aperture (not shown) its upper surface. Above the container 1 is a
twistiock element housing 3 which has a twist lock element 4 mounted within it.
-fhe twistlock element housiﬁg 3 forms part of the corner of a frame (not shown)

~ of a spreader (not shown). In this particular example, the twistlock element



2_ 5 OCT 2004 WD 01181233 PCT/ S0/ 0005s 8 The i mage captur ecizéy% t!icamera
8 is di n a respective quadrant 17, .18) 20, 21 o - gﬁ 16. -‘
S@]pgn\é?sg%ﬁ | Jogyisel)

Thi s ena operator to view the i mage from each canera
simul taneously on the-display device 15.41f, for exanple, s there are four
caneras nounted on the spreader, there is one inmage formeach canera 8

shown in e r : ! : ; f.Qfa: npl e,
two caner aqebsaby Gopissh A EEr husiDS YRR, eSS S TR 21
fromthe c%g'ﬁrg}io&. lf. there are nore than four caneras 8, the inmages may
be al t er nattie'0iPY$1ad Quadr ant s ei ther automatically or under the control of
to. an operator. Alternatively, the screen may be split into nore than four
sections, or nore than one display device may be provided.. The camera 8
generates a video signal which is sent to a processor (not shown) via a
comuni cat iMaourtedlorn thetoutay hbesiag\d isea brackehv veticloexieindls throwgghnam el ess ~s
communi cation |ink. The processor receives the video signals fromall the

camerass8 pdritedii fresSsitibevall dedeshasehsusify Bhald lbbated withidtheannése
di spl ays one video signal in each quadrant. Fn use, an operator

mani pul at i ﬁuﬁgﬁfi %ﬂdtﬁé breedt fs%C@lfggFr@rQ%rwﬁieh bgcdd bk %g)et re 4Shng the

spreader a rs the spreader towards that contal ner. e spreader is

the. r espectnyel BaLar i Brigfobghess ThETEn AR | iR edubE aREE™ "

alignment reference marks 19 with the respective ali nt aperture | ocated
" ~at the to;?Pé*Palt%SéQeréhe]@éE‘PiQﬁmqacﬁ 'stfr’rg‘:'@éﬁtaéiﬁfés e t the lRngitugmal; ¢
the. camera 8 2s has a fixed focal |ength, the operator will have an

i ndi cati on axis 1 hef Heptwiat look edgmenbteem@imise paralioeordrg1233 PCT/ SGD0/ 00055
9 the spreader and the contai ner ~by how focused the image is in the
quadranps 17, 18) 20, 21. As the spreader is |lowered closer to the
container- 1, the images of the alignnent apertures in the quadrants 17, 18,

20, 21 Wi | HHE asiHBbh¥ntEaNEnih 1he JOD amera B 8fLiRUAtePRitRPEhatifduding abl e to
align the spreader with the container 1 by aligning the alignnment apertures

e RO PR P SRRy Pty 1

spreader unti tw's s enga ock apertures

whi | e mai ntai ning.the i es ~of the tw stlock i apertur 1hgned with
the al | gnmiiab FemipEtiee SRRk o she FAmath Zontiansr s b OBk skpERIE HHL:
descri bed above, the processor may conpare each inmage fromthe cameras 8
with a ref dargiog of g spEader@ndheganainer apd fios bﬂmp"é&aﬁ%qeesar €5t | ock
aperture, and the processor coul d.control

15 when the spreader is in use. Also, the mounting of the cameras 8 on the outer

hbu_sing 6, helps to isolate the cameras 8 from the landing of the spreader on
container by virtue of the slidablé movemen{ between the inner housing 5 and
outer housing 6 which acts as a shock absorption rhechanism. In addition, by
locating the CCD camera 8 within the twist lock element h_ousing 3, the CCD
20 camera 8 is sheltered from the environment and therefore, less exposed to

wlind, sun and rain. The CCD camera 8 is coupled to a display device 15
located in an operator's cabin in the crane by a wire communication system.
However, it is passible that the communication system between the CCD
camera 8 and the display device 15 may comprise a wireless c;omm_unication

25 link.



~ s novenent of the spreader automatically, w thout operaton®BNeEr gReti on,
until the _captured image fromthe caneras 8 is within a pr ) '
devi at i onIHE3 ef erence i mage. The processor could then%gﬁgsg'rr?g}to%gl |y
align and engage the spreader with the coptainer. 20 Further advantages of
the invention are that by locating the canera 8 within the tw st |ock

el ement housing, the canera 8 is sheltered fromthe environnent and from
the effects of wind, sun and rain. In addition, parallax effects are
reduced as e.canmera 8 is relatively close to the | Lt udi nal i 1 of
the twi stiodRPIRANeIR 2iSRRRERT fuittnda SHBTE PR R et OB AT LG FEVRS "oy
t he operator. 2 5 OCT 200 10 CLAIM5 1. A spreader alignnment system
conpri si ng doeatadin twediagonaiiy mpegsite twistiask rlesaedimeusipgeddewersr. st i ng
freight containers, a display device and a 5 communication link to transmt
a phot ogr aphpicssibiageatcay onedameraBemag ter aseth thaktwmot theeel capleags dew ce
for display on the display device, the systemal so including an alignnment

reference myekyded irﬂéﬁ_ﬁb@ﬁt tistider elemBhelogéings cor that foulahmiraaceay beng to
claim1l1, wherein the display device conprises a io nunber of inmage display

Sections, onged hat%afﬁgré%af'c%éihssﬂllo%x{éagmt&ecﬂ fRgfodi LBRgh canera

devi ce, and a nunber o Ignnment reference marks) one alignnent reference
mark being for display in a respective i mge display section. is 3. A
system according to-.claim?2, wherein the inmages captured by the camera
devi ces are displayed simltaneou devi ce on separate

portions of Bfkge §A8RI0HR twm)iwfeaal%yﬁﬁﬁgﬁ%giCEH%ﬁﬁ@df‘ &Rkt ng for

di spl ay on one portion of the display device and the other reference
al i gnment naelativaship, Sueh @issomn iOHn{Gﬁ@amrrﬂiKpﬁa?)tﬁaiﬁnbﬁpplﬁ@t'@ﬂs%q’-ay
device. 20 4. A spreader alignnent system conprising a canera device
adapt ed o WYOOTHIOOT 3@ WS fatertddo 5,280,080 t preferably, ghtaroera &iwmild bea
processor and a comunication link to transnmt a photographic inage

captured by |bEsteganeagh @ \the four@utdetwisiisskssieme it o usngsessewevamtds i ng t he
captured image with a 2s reference inage and the processor being adapted to

control rel ?ds%%lmﬁqﬁ?ﬁoﬂ@%%sw be |@catef tﬁé)go&rlcé?ftra‘] fistBsieader

and container to until e captured 1nmage I's W thi _
' element housings orina combination of the central and outer twistlock eleiment

housings. It is also possible for a twinlift spreader that less than four cameras

15 or more than four cameras may be used.

A typical display device 15 used by an operator while operating the spreader
and crane is shown in Figure 2. The display device 15 has a screen 16 which is
split into four qu_ad.rants 17, 18, 20, 21. Each quadrant 17, 18, 20, 21 has an
20 alignment reference mark 19 rﬁarked in the Eentre of the quadrant.

Alternatively, to marking the reference-alignment marks 19 on the screen, the
alignment reference marks 19 may be marked on a lens of the cameras .8 SO
that it is displayed aé part of the image captured by the.came.ras 8. In a further
exar’nble, the alignment reference marks 19 may be generated by any other

25  suitable means.



predeterm ned devi ation of the reference imge. 5. A systen‘z%cgefMQ to
any of t r ding clains, wherein the system's conpris - af
camer a d@@l@@gfﬁG A system according to any of the -prece%?ggdgpm,

- wherein the camera device has a fixed fogal length. io 7. A system _
according to any of the preceding clains, wherein the focal length is |ess
than 2m 8. A nethod of engaging a spreader with a freight container to be
engaged by the spreader, the nmethod conprising causing relative novenent

bet ween ~5_the spreader th nt al ner Ll 0 [ i G, of a
surface of - é”t%ﬁ%?ﬁ&?e@ﬁ%ﬁaghﬁg"ﬁ%e |§gﬂ%h¥e$8§%u¢eggpgﬁ\%éy hggagﬁby a
canera device, and aI-i'ﬁni ng the al i',gl?ment Eeature wi.th a ref Erence i mge to
al'ign the @ d8déP. 4 OhthenecreshtE. nENs enst'es A gPRRIPhe YEWLagdMale h t he
container. 9. A method according to claim8, wherein the reference inmage is
an al i gnrreritorn eBéh eaoceerad &imultachebusly e theodipplayideyiasi $pl Hyfarexampleapt ur ed
i mge and the reference alignnent mark on a di splay device, and aligning
the al i gnmenéref sretfouecamebad A umtédontné spedaiegniberenty ne@imade foiins pbaly t o
align the spreader with the container. 25 AMENDED SHEET 15 fICT 200 12

10. A net h%n?é-‘rs.cq ﬁkaﬁnwegbﬁiq%éraﬁtuwm@re ROBBS &rﬁm&&gﬂaﬁ@é@agf&he

capt ured in'age W the rererence | nage, and causing relative novenent

between th €q C i ek i pt &Ir j iSyW thin a
pr edet er m %é‘%pringldt °|gér}qgggt%‘e&ﬂg?\g?g}ﬁé@@h%géﬁﬁﬁlﬁgﬁwﬁeitmfe%ﬂ(‘:%r ding to
any of clains 8 to 10) wherein_thg alignment featyre on the goptainer is a
pi ckup apeﬂmﬁgésﬁwnﬂ)gz%ﬁ@@&é%s By Uthgre 6’89%@&(‘%%93%‘%@% ﬁo@‘ea'gg%éecﬁ ng
to claim 11, wherein the pickup aperture formng the alignnent feature is
t he pi ckup ragebedlterrated spibed Faﬁ’tst&itbqjia’slt@maéwmU%ﬁfébérﬂont“l%ogarrera
device. 13. A spreader for lifting freight containers,. the spreader '
conpri siong am éperaor. i Atdroatively clhescetemerdysbersplittieth more kearf faursections.nage
capturing device nmounted on the frame to capture an i mage of a surface’

portion of g KRer aRnd disprRyedWAGE aye pRsviged.eader, and transm ssion
means for transmtting an 1 mage captured by the inmage capturing device for

di splay on a display device, the frame conprising four pickup el ement
housi ngs, each pickup el eri~ent housing 20 including are of the pickup

elements, and LICIIBYREANEY"] Dded ST WIFLAS sent to a processor (not shown)

via a communication link that may be a wire communication link or a wireless
15 communication link. The processof receives the video signals from all the
- cameras 8 and combines the video signals so that the display device displays

one video signal in each quadrant.

In use, an operator manipulating a spreader identifies a container to be lifted
20 using the spreader and lowers the spreader towards that container. As the
spreader is lowered, the images from the two cameras 8 can be view_ed by the
operator on the r'espectiVe quadrants 17, 18, 20, 21 and the operator aligns the
alignment reference nﬁarks 19 with the respective alignment aperture located-at
' the top of the corner Iséction 2 of the container 1. In addition, if the camera 8

25 has a fixed focal length, the operator will have an indication of the separation of



Iocalt ed wi thin-one of the pickup el enent housings. 14. A spr&bdfT ®kor di ng
to claim ri sing a nunber of inmage capturing device 66lodogBge
capturi ng&gé)\}&gié?bel ng located within a separate 2s pi ckup%ITlgﬁe(ﬂt housi ng
~I 1 ~~NQED SH _Ir 2 5 OCT 2004 13 15. A gpreader according to claim 14,
wherein there are two i mage capturing devices, and the 'image capturing

devi ces ar etHeogﬁrkggiﬁ'r)Qnﬁ tﬁé’%ﬁ!él%ﬁ?ﬂé\h ﬁc%é* ﬂa@@qgtln Wﬁhé‘&%n@ 16. A

igre?der accor I ereln the sprea iIs atwnlift spreader
i'sin ur . o i
o1 ckup el andft 48 o FbupSiiR sPraARaRl 03?1%%%30%66@%%@8%4%%533 & VBRBhL e

i nner pickup elenents, and four .image capturing devi each to image -
capturing defthealighmgn arartusgs imthe g%%&fserﬁ?@@rp I‘@'H&ﬁ?g%’i‘)‘&s??@% 17. A
spreader according to claim 16, wherein each image capturing device is
|'ocated in mtodspextive outer pickup el ement housing is 18. A spreader
according to any of clains 13 to 17, wherein the optical axis of the image
capturing device is adjacent to the longitudinal axis of the pickup elenent
in the respective pickup .elenent housing. 19. A spreader according to any

of clains 1%8Ef% éfb %/WS,S&Ha'EerF RPid Qlf]d ﬁfé'n?rggdéf withené %S@lrfélrpf BYi ng

device is su ar al to t I tudi nal axis of the pickup

el ement in e 183 lb\ég\eor\;\%ggeyﬁés[\&glﬁ'}tr}r%ggﬁﬂ&@gpt?e%re'%&é%ﬁﬂ@e@ geor ding

to any of cPaf évice has a fixed
focal |ength,

~ ~~ ~ ~—~

i EE :
1sp%ay device 15 and ﬁa\IJing-ghe spreader until the twistlock elements engage -
with the twistlock apertures while maintaining the images-of the twistiock

10 apertures aligned with the alignment reference marks 19.

In an alternative example to that described above, the processor may"compare
each imagé from the cameras 8 with a reference ‘image of the alignment
feature, for example a twistiock aperture, and the processor could control

15 movement of the spreader automatically, without operator intervention, until the
captured image from the cameras 8 is within a predetermined c,ieviation of the
reference image. The processor could then automatically align and engage the

- spreader with the container.

20 Further adva'ntag_-es of the invention are that by locating the camera 8 within the
twist lock element housing, the camera 8 is sheltered from the environment and
from the effects of wind, sun and rain. in addition, parallax effects are reduced
as.the camera 8 is relatively cIosé tb the longitudinal axis 11 of the twistlock

element 4 which permits easier alignrhent of the spreader by the operator.
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: _ . ording to claim20, wherei j
- Igc_zzill I S\Egﬁ his Ihess than 2m 22. A‘spreader according tor:h?%pegzanimﬁg 13
_ rmunti g de\e/: (r:]etwreﬂ ::Lraggng?pt uri nﬁ dEVi ce is mounted on the frame by a
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J from each camera device, and a nu:%er of aliglnom%r?t! re elrgr{eg‘e Qér&@or}@ & () -3

alignment reference mark being for display in a respective image display |

section.

15 3. A system according to claim 2, wherein the images captured by the
camera devices are displayed simultaneously on the display device on sepérate
portions of the display device, one reférence alignment mark bei.ng for display
onone portion of the display device and the othér reference alignment mark
béing for display on the other portion of the display device.

20 |
4. A spreader a|igﬁment system comprising a camera device éd_ap_ted to be
mounted on a spreader for lifting freigﬁt containers, a processor and a

~ communication link to transmit a photographic image captured by the camera
device to the processor, the processor comparing the captured image with a

25 reference image and the processor being adapted to control relative movement
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5.~ Asystem according to any of the preceding claims, wherein the system
5  comprises a number of camera devices.
8. A system according to any of the preceding claims, wherein the camera
device has a fixed focal length.
0 7. A system according to any of the preceding claims, wherein the focal
length is less than 2m. '
8. A method of engaging a spreader with a freight container to be engaged

by the spreader, the method comprising causing relative movement between

15 - the spreader and the contai-ner until a photographic image of a surface 6f the
container including an alignment feature is captured by é camera device, and :
aligning the alignment'featUre with a referenée image to align the spreader with

the container, and engaging the épreader with the container.

0 9.  Amethod accordlng to claim 8, wherein the reference image is an
alignment reference mark, and further comprising displaying the captured lmage
and the refefence alignment mark on a display device, and aligning the
alignment feature with the alignment reference mark on the display to align the
spreader with the container.

25
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11. A method according to any of claims 8 to 10, wherein the alignment
feature on the container is a pickup aperture to be engaged by a pickup

element.

10 12. A method according to claim 11, wherein the pickup aperture forming the -
alignment feature is the pickup aperture corresponding to the pickup element

adjacent the camera device.

13. A spreader for lifting freight containers, the spreader comprisi.n,g. a frame,
15 fbur pickup elements mounted on the frame, an image capturing device
mounted on the frame to capture an image of a surfaée portion of a container to -
| be eng.aged, by the spreader, and transmission means for transmitting an image
captured by the image capturing device for display on a display device, the
frame comprisiﬁg four pickup element housings, each pickup element housing
20  including are of the pickup elements, and the image capturing device being

located within one of the pickup element housings.

14. A spreader according to claim 13, comprising a number of image
capturing devices, each image capturing device belng located within a separate ‘

25 pickup element housing.
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spreader comprising four outer pickup element housings, with four res’peqtive

outer pickup elements and four inner pickup element housings with four
respective inner pickup elements, and four image capturing devices, each

10 image capturing device being located in a separate pickup- element housing.

17. A spreader according to claim 16, wherein each image capturing device

is located in a respective outer pickup element housing.

15 18. A spreader according to any of claims 13 to 17, wherein the optical axis
of the image capturing device is adjaCent to the longitudinal axis of the pickup

element in the respective pickup element housing.

19. A spread“ér according to any of claims 13 to 18, wherein the optical axis
20 of theimage capturing device is substantially paralle! to the longitudinal axis of

the pickup element in the respective pickup element housing.

20. A spreader according to any of claims 13 to 19, wherein the imagé
capturing device has a fixed focal length.
25
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