WO 01/ 81232 PCT/ SGOO 00053 A SPREADER The invention relates to a spreader

for lifting a freight container.
using | angeone2at franmes known as

the container at the four corners to lift the container. Generally,

spreaders which are capable of lifting a single container are adjustable
so that they can pick up any size of container from 20 foot to 45 foot.
However, an operator, who will nornmed BpPREADBRated in a cabin up to 60 to

80 foot above the container to be lifted, my m stake two 20 foot

containers which are located in end to end relationship for a single 40
foot container, especially if both the 20 foot containers are the sane

lour. If tiag { 40 picck up the two 20 foot
Contal ner s anednerEheor T B pRRplch i Bty tRablinttl cirenc s of 1 e

spreader will be engaged with only two of the tw stlock apertures of each

cont ai ner.

ends of the two 20 20 foot containers are not supported,

5 Freight containers are normally noved
spreaders whi ch engagepr@i/sGowdvesx op of

10

Therefore, when the operator |ifts the spreader, as the adjacent

t he cont ai ners

will falf offelghcyppibgseare permallyigovetusipg dargermaladiramss knowwabsy causi ng

damage to any containers

falling containers can al so cause

20

25

the container. Generally, spreaders which are capable of lifting a single
container are adjustable so that they can pick up any size of container from

20 foot to 45 foot.

However, an operator, who will normally be located in a cabin up to 60 to 80
foot above the container to be lifted, may mistake two 20 foot containers which
are located in end to end relationship for a single 40 foot container, especially if
both the 20 foot containers are the same colour. If the operator then attempts
to pick up the two 20 foot containers as a single 40 foot container, the twistlock
elements of the spreader will be engaged with only two of the twistlock

apertures of each container.

Therefore, when the operator lifts the spreader, as the adjacent ends of the two
20 foot containers are not supported, the containers will fail off the spreader
damaging the spreader and also probably causing damage to any containers
located below the containers being lifted and the contents of the containers. If
the containers are fall over a ship, the falling containers can also cause
structural damage to the ship. In addition, there is aléo a serious risk that any

personnel in the vicinity of the containers will be injured by the falling containers

' | ocat ed bel ow the containers being lifted and the
cont ent s of spreadeshwhiaheergagef with tee toprafaheeostaimer dtahé favetoraeshtopift t he



structural damage to the ship. In addition, there is also a serious risk
that any 25 personnel in the vicinity of the containers wll be injured by
the falliwgooensai ners WO 01/ 81232 PCT/ SGOO 00053 2 or bpcoDsGerocosnt ai ners
noved by the falling containers. As the total weight of a 20 foot
container, including the contents, can b2 greater than 20 tons, this is a
serious safety concern. 5 In accordance with a first aspect of the present

i nvention, bdhiy etlies containslednavedsby eadfallingadortaihbioAatid Ritaweiganbea ner ,
the spreader conprising a franme, two pairs of pickup elenents, each pair

of pickup epb@mEsticonPAhY iIfENMIAE thétonteRROShA Be %%e‘?{t?}éerh?oftéﬁé’[ﬁhisarg' the

frame being adjustable to adjusSt the separatio wo pairs of pickup
el ements, aggd sdé'éfg _éyncgm/_ab!y 10 nounted on the frame for novement
between a first position 1n which the detector is closer to one pair of

pi ckup el ements and a second position in which the detector is closer to
the other pair of pickup elenents, the detector being adapted to detect a
di scontinuity in an object |ocated bel ow the spreader. 15 In accordance

J ¢ . ( . .
with a secomeeopdarceowith adirplt aspast of thedrresent, inkertips ereds Prajsded i ng a
discontinuity in an object |ocated below a spreader conprises a detector
nmovabl y nouspreddenfar itingpa fraigdt containenythespreaderaidnepriging arfraane pmacessor
coupled to the detector to receive output signals fromthe detector and an
al arm devi cpaienuppiekup elchhentdr eusbssair of pibRup ERSESRS beflf Mvahigidatt he
opposite ends of the frame, and the frame being adjustable to adjust the
separation of the two pairs of pickup elements, and a detector movably
10 mounted on the frame for movement between a first position in which the
detector is closer to one pair of pickup elements and a second position in which

the detector is closer to the other pair of pickup elements, the detector being

adapted to detect a discontinuity in an object located below the spreader.

15 In accordance with a second aspect of the present invention, a system for
detecting a discontinuity in an object located below a spreader comprises a
detector movably mounted on the spreader for movement parallel to or a
processor coupled to the detector to receive output signals from the detector
and an alarm device coupled to the processor, the processor activating the

20 alarm device if the detector detects a discontinuity in an object below the

spreader.

Typically, the detector may be an optical detector to detect a change in the
wavelength or intensity of light reflected from an object located below the

25 spreader. Alternatively, the detector may comprise a distance detector to detect



20 alarmdevice if the detector detects a discontinuity in an object bel ow
the spreader. Typically, the detector may be an optical detector to detect
a change waoi/ge32 wavel ength or intensity of Iight reflectedr/hcemoass obj ect

| ocat ed bel ow the 25 spreader. Alternatively, the detector may conprise a
di stance detector to detect WO 01/81232 PCT/ SGOO 00053 3 changes in

di stance between the detector and an object |ocated bel ow the spreader, or
any ot her schargasendistantebetwresf thealstgctonradd anebj@s heddtsdnpepwatieo provi ded
to nove the detector between 5 the first and second positions, and

typically, $preadet, o8 aiAiaeY siitabfke detetfdgar drive nechanism Alternatively,
the drive mechanismcan be a rotary drive mechanismwhich, for exanple

could cause the detector to nmove in a circle or other non-linear manner.
10 Typically, the systemmay al so conprise a position sensor which provides
i nformati onson the position of the detector to the processor as. the

det ect or n%(?z rag&,\ﬁecirhvetrﬁgcﬁ?qlgm '2RP RSV éjotﬁd“f%ghq g.}gptoi-%legw%%g t he
advant age of enabl | ng t he processor to determ ne the position at which the

det ect or’ de&dtret and gePeRshResHiRNSy angiypicalbr éne drive mechanisen tra Haedict s t wo
di scontinuities, the 15 processor can cal cul ate the di stance between the
two di scontdrniug meebanism. t Akernetiyaly.ttheelrive maehamsroaderbd a ratacodtieé ner t hen
t he presence of two

mechanism which, for example could cause the detector to move in a circle or

other non-linear manner.

10  Typically, the system may also comprise a position sensor which provides
information on the position of the detector to the processor as the detector
moves between the first and the second positions. This has the advantage of
enabling the processor to determine the position at which the detector detects a
discontinuity. Therefore, if the detector detects two discontinuities, the

15 processor can calculate the distance between the two discontinuities. If the
object below the spreader is a container then the presence of two
discontinuities will indicate that there are two containers located below the
spreader and the processor can calculate the gap between the two containers.
This is particularly useful if the spreader is a twinlift spreader with adjustable

20  central pickup elements as this may permit the processor to control the position
of the central pickup elements to correspond to the gap detected between the

two containers located below the spreader.

Typically, the position sensor may be a rotary measuring device, such as an

25  encoder. Alternatively, the position sensor may be a linear measuring device.



di scontinuities will indicate that there are two containers | ocated bel ow
the spreader and the processor can cal cul ate the gap between the two

cont ai newe0 01/1285 is particularly useful if the spreader PeT/AGO0MONSI ft
spreader with adjustable 20 central pickup elenments as this nay permt the
processor to control the position of thé central pickup elenents to
correspond to the gap detected between the two containers |ocated bel ow
the spreader. Typically, the position sensor nmay be a rotary neasuring
device, such as an 25 encoder. Alternatively, the position sensor nmay be a

linear measwyypipgilydené GétecWP Ry Flr@3n BAHeSHRIShG9aPan oﬁlﬂﬁ(@bﬁ?ie' thrthehe

detector may nove in a line which is at an oblique angle to

| ongi t udi nal'gma?fbémg atif'® ﬁ@%ﬁr@ﬁ&er e to?u@?h&‘ﬁ |5'>§\% |§‘§'I|ﬁe'tlﬁatae>lééﬁ'§s t hat

ext ends one parr o up elenen bisects a

i ne between 5 the u n f.orm n eac Ths

advant age o Ome%lchP%'é fﬂ@k“%ﬁ? B4R thieP ér‘?angf%’l t?'ﬁ%CtB(?i Imeabc?tweteﬁe
direction of the Iongltudlnal axis, as, the detector nobves between the
first and s'@@d?i@“ﬂb@'iem%ﬁ% Ormﬁn%ﬁa%pe'roﬂ 45 Q?ﬁ therdvantagr ebiedasi® et h t he
invention will now be 10 described with reference to the acconpanying

dr awi ng, i nsepdration betyeen dampling goidts initbevdiectors pf thaedengitdinalggxis, dxst ect i on
systemand two 20 foot containers |ocated below the spreader. 15 Figure 1
shows a spripedistedtonciesibatwaes e fiat ase¢sktond pdsidonshi ch are

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

10  described with reference to the accompanying drawing, in which:

Figure 1 is a side view of a spreader having a detection system and two

20 foot containers located below the spreader.

15 Figure 1 shows a spreader 1 which has a central section 11 on which are
mounted, at opposite ends, two telescoping arms 3, 4. Each telescoping arm 3,
4 has a pair of twistlock elements 5 located at the outer ends. The twistlock
elements 5 are adapted to engage with a twistlock aperture in an upper corner
section 6 of the containers 7, 17. Located on the underside of the central

20  section 11 is a drive rail 8 on which is mounted a photo-electric sensor 9 which
is movable along the drive rail 8 by a drive mechanism between a first end 10
and a second end 12. An encoder 13 is coupled to the drive mechanism and
produces an output which is indicative of the position of the sensor 9 on the
drive rail 8. The output of the sensor 9 is indicative of the wavelength of light

25 incident on the sensor 9. Both the sensor 9 and the encoder 13 have their



nount ed, at opposite ends, two telescoping arnms 3, 4. Each tel escoping arm
3, 4 has a pair of twstlock elenents 5 |ocated at the outer ends. The

tw stl ochwoel/giments 5 are adapted to engage with a tw stlpcksapernss e i n an
upper corner section 6 of the containers 7, 17. Located on the underside
of the central 20 section 11 is a drive ¥ail 8 on which is nounted a-
phot o-el ectric sensor 9 which is novable along the drive rail 8 by a drive

mechani sm bettpesncauriéed &1 a@noces8or rad showad amitrepid céBsesAiheas\tpdiesigAdisi S
coupled to the drive nechani smand produces an output which is indicative

of the posifrbmrhefsehbér $@nawncBdents Aad canivge théiéigzﬁ-’ms Thgeetaldibn @llarhhe
sensor 9 is indicative of the wavelength of |ight 25 incrdent on the sensor

DCT! o0 OCUaBARET af flith 48GENER nd e 8ol AT RIANA GdRT (Rbal aiarm

PCT/ SGOO out puts coupl e 0 pr ocessor shown)

processes the .output.signals. fromthe sensor .9 d encoder .13 and can use
the signal sSS54¢Y e‘?"é'tSDeeg%’ﬁP'ah”SPrRe'%"Y ghaere egfﬁ" é@gﬁfﬂ?tﬂiveqﬁ/)*coé,m \ﬁﬂaﬁ'ﬁnmay be
ei ther an audi ble and/or visual alarm _device, as will be explained bel ow
i n nor e det BPISPregdeRaY Ayviaratically stomtwainer sipvemem of e erigadenay
automatically stop further novenment of the spreader. It is possible that
the drive rail 8 nay be positioned so that it is at an oblique angle to
the | ongitudinal axis of the spreader 1. This has the advantage of

| ncreasi ng It kepossimie dhatthe afriveheail 8ehag be posiivpdsoltiiat i thust amgobliuedi st ance
in the to direction of the |ongitudinal axis between the sanpling points of
the sensor fhgle to the longitudinal axis of the spreader 1. This has the advantage of

increasing the resolution of the detection system by reducing the distance in the

10 direction of the longitudinal axis between the sampling points of the sensor 9.

In use, the arms 3, 4 can be extended or retracted to pick up different sizes of
containers from 20 foot to 45 foot. However, as an operator who is operating
the spreader 1 to lift and move containers may be located 60 to 80 foot above a

15 container to be lifted, if two 20 foot containers 7, 17 are located end-to-end and
they are of the same or a similar colour, it is possible that the operator may
mistake the two 20 foot containers 7, 17 for a single 40 foot container. If the
operator lowers the spreader 1 to attempt to pick up the two containers 7, 17 in
the mistaken belief that they are a single 40 foot container, the sensor 9 will

20 move back and forwards between the end 10 and the end 12 along the drive rail
8 and sense the wavelength of light incident on the sensor 9. When the sensor
9 is above the container 7, the wavelength of light detected by the sensor 9 will
be the wavelength of the light reflected from the top surface of the container 7
and will be substantially constant. However, when the sensor 9 moves to the

25 position shown in Figure 1, as the sensor moves further towards the right, the



In use, the arns 3, 4 can be extended or retracted to pick up different
sizes of <containers from20 foot to 45 foot. However, as an operator who

i s operatwagl/stbe spreader 1 to lift and nove contai ners peaysGeydoosat ed 60
to 80 foot above a 15 container to be lifted, if two 20 foot containers 7,
17 are located end-to-end and they are ©f the sanme or a simlar colour, it
IS possible that the operator nay m stake the two 20 foot containers 7, 17

for a singlsentdridowil stomtiatenting thé wakelengfreoflighit réfmes frohethenppader 1 to
attenpt to pick up the two containers 7, 17 in the m staken belief that

they are a sirfslecoftfel@ptaifent ahahereliift baeNERAne W the o%@pu%‘(ﬁé?% and

forwards between the end 10 and the end 12 along the drive ra 8 and
sense the A Walell - : nsor 9
i s above t\é\@é?oeﬁ{% glF g'e(raﬁh}% IS’t ete&v\g\aleqq@ﬁ%tpﬁg%%&;afgmﬁ di {ehtegcqu\éggtgyér{]%@?sensor 9
will be the vel ength of the light reflected fromthe top surface of the
cont ai ner f'gﬁﬁ&o\ﬂq agy @t??t‘%’ﬁ'?ﬁﬂ?&g%gn\@? ta_nd&; le a\%{ghd?\‘l@eé%nsor 9
noves to the 25 position shown in Figure 1, as the sensor noves further

t owar ds t heWainy@i opefrtonibad a/discominplyrhaserogeterted inteseiied lapatedst op
detecting the wavelength of light reflected fromthe top surface of the
cont ai ner 7helaw thaspeeaddriandghat thiesa tpea risk thad theibpject siaymait Her @singtde

sensor 9. This is detected by the processor which then outputs an alarm
signal to a40 fdcfcantsvédsutwhagbe ey 20efost vorggimerandd pr Takdddgeathy m devi ce

to 5 warn an operator that a discontinuity has been detected in the object
l'ocat ed operator to check whether the two containers are a single 40 foot or two 20 foot
containers 7, 17 and if necessary, alter the separation of the two pairs of twist

10 lock elements 5 and the position of the spreader 1 to pick up one of the 20 foot

containers 7, 17.

In addition, by having an encoder 13, the processor can determine the position
of the sensor 9 when the discontinuity at the end of the container 7 is located

15 and similarly can determine the position at which the discontinuity is detected by
the sensor 9 when it reaches the edge of the container 17. This enables the
processor to determine the separation of the two containers 7, 17. This is
especially useful when the detector 9 is mounted on a twinlift spreader. If the
twinlift spreader is a conventional twinlift spreader with fixed central pickup

20 elements, the processor will be able to determine whether it is possible for the
spreader to pick up both the containers simuitaneously. Alternatively, if the
twinlift spreader is of the type having adjustable central pickup elements, the
processor can determine the gap between the containers 7, 17 and adjust the
central pickup elements and the outer pickup elements so that the spacing

25 between the central pickup elements is of the correct separation to permit both



bel ow t he spreader and that there is a risk that the object nmay not be a
single 40 foot container but may be two 20 foot containers 7, 17. This
enabl es tWweo1/sper at or to check whether the two contai ner sparscen/®@ossyl e 40
foot or two 20 foot containers 7, 17 and if necessary, alter the
separation of the two pairs of twist io Tock elenents 5 and the position of
the spreader 1 to pick up one of the 20 foot containers 7, 17. In

addi tion, bthelz0/fooy cantaémeredert 718 betgiekgr e edsWitanedsyebyethas tagnlifhe posi ti on
of the sensor 9 when the discontinuity at the end of the container 7 is

| ocated is gndagémilarly can determne the position at which the
discontinuity is detected by the sensor 9 when it reaches the edge of the
container 17. This enables the processor to determ ne the separation of
the two containers 7, 17. This is especially useful when the detector 9 is
mounted on a twinlift spreader. If the twnlift spreader is a conventional
twnlift spreader with fixed central pickup 20 el enents, the processor wll
be able to determ ne whether it is possible for the spreader to pick up
both the containers sinultaneously. Alternatively, if the twinlift
spreader is of the type having adjustable central pickup elenents, the
processor can determ ne the gap between the containers 7, 17 and adjust the
central pickup elenments and the outer pickup elenents so that the spacing
25 between the central pickup elenments is of the correct separation to
permt both WO 01/81232 PCT/ SGOQ' 00053 7



the 20 foot containers 7, 17 to be picked up sinultaneously by the twinlift
spreader. WD 01/81232 PCT/ SGOO' 00053 8 CLAIMS 1. A spreader for lifting a
freight ooooasner, the spreader conprising a frame, two pal/seomiooss ckup

el enents, each pair of pickup elenents being 5 nounted at opposite ends of
the frame, and the franme being adjustabl®& to adjust the separation of the
two pairs of pickup elenents, and a detector novably nmounted on the frane
for novenent between a first positionCLAIMS ch the detector is closer to
one pair of pickup elenents and a second position in which the detector is
closer to the other pair of pickup elenents, the detector 1o being adapted
to detect a discontinuity in an object |ocated bel ow the spreader. 2. A

spreader acgordi i : yey! | : tical
dot ot or o det daerreagiribhing ARG o eh i pleaBRE PRI B ™
reflected fromap object |ocated below the spreader. 15 3. A spreader
accor di ng t%a'@?a"mﬁgﬁ Of:P'&ﬁHPf,eWF\éV??PWI WPSEP'@E?B@}HE%%N%&S a di stance
detector to detect changes in distance between the detector and an object
| ocat ed el Bavbtes atmreesde engs of thexframee ane theyfriasiedpeiga tagjugigbleftot he

preceding clains, further conprising
adjust the separation of the two pairs of pickup elements, and a detector

movably mounted on the frame for movement between a first position in which
the detector is closer to one pair of pickup elements and a second position in
which the détector is closer to the other pair of pickup elements, the detector

10  being adapted to detect a discontinuity in an object located below the spreader.

2. A spreader according to claim 1, wherein the detector comprises an
optical detector to detect a change in the wavelength or intensity of light
reflected from an object located below the spreader.

15
3. A spreader according to claim 1 or claim 2, wherein the detector
comprises a distance detector to detect changes in distance between the

detector and an object located below the spreader.

20 4. A spreader according to any of the preceding claims, further comprising

a drive mechanism to move the detector between the first and second positions.

5. A spreader according to any of the preceding claims, wherein the
detector moves in a line which is at an oblique angle to the longitudinal axis of

25  the spreader.



a drive nechanismto nove the detector between the first and second
positions. 5. A spreader according to any of the preceding clains, wherein
the detavoorsmmeyes in a line which is at an obliqgue angl BCT/8God@®053

| ongi tudi nal axis of 25 the spreader. WD 01/81232 PCT/ SGOQ' 00053 9 6. A
system according to any of claims 1 to 59 wherein the detector noves in a
non-linear |line between the first and second positions. 7. A systemfor

det ecti ng a6di scAmlystem tygcondirantocdmect clhiowat eul5 pwhomim tie spteettenowssTpri ses
a detector novably nmounted on the spreader for novenent between a first

posi tion i ninvhheh-lihBsr BRS Bsfien the FIr&tshid dtopB®dRRidnsof pi ckup el ements
and a second position in which the detector is closer to the other pair of

pi ckup el ements, a processor coupled to the detector to receive out put
signal s fron1the detector and the processor generating an al arm out put

signal if the det ctor tects disconti.nuity .in an.o t bel ow t he
spr eader. 8 A s@sgtya E%ocfeg?ﬁ@gt% l?lcaf‘ﬁ‘? {y 'Pm%@?&%%ﬁaﬁ (B’Vgn al arm
device which is activated by the al arm out put signal. 15 9. A system

accor di g tPERAEHEIMBHSRY %ldﬁ%;to'i/\méi@i’ W negrnted op @@Prﬁﬂd% |f@rn@love§le(5‘bs

further novenent of the spreader. 10. A system according to any of clains 7
to 8, wher eébefwels altitséposition dowpidhsibe datedpt isckdsatdo eneqrair of pickup

elements and a second position in which the detector is closer to the other pair
of pickup elements, a processor coupled to the detector to receive output
signals from the detector and the processor generating an alarm output signal if

10 the detector detects a discontinuity in an object below the spreader.

8. A system according to claim 7, further comprising an alarm device which

is activated by the alarm output signal.

15 9. A system according to claim 7 or claim 8, wherein the atlarm output signal

stops further movement of the spreader.

10. A system according to any of claims 7 to 8, wherein the detector
comprises an optical detector.

20

11. A system according to any of claims 7 to 10, wherein the detector

comprises a distance detector.

12. A system according to any of claims 7 to 11, further comprising a drive

25 mechanism to move the detector between the first and second positions.



20 11. A systemaccording to any of clainms 7 to 10, wherein the detector
conprises a distance detector. 12. A system according to any of clains 7 to
11, furthveoovsnprising a drive 25 nechanismto nove the Ber/8Gomofset ween
the first and second positions. WO 01/81232 PCT/ SGOO' 00053 10 13. A system
according to any of claims 7 to 12, furtfer conprising a position sensor
whi ch provides information on the position of the detector to the
processor as the detector noves between the first and the second positions.
5 14. A systemaccording to claim 13, wherein the position sensor conprises
a rotary mpasurArRgs@eyaeordiy tofarByst @aMRCT & b Nirther ebdiphsikd. a pBStishN t he
rotary nmeasuring device 10. conprises an encoder. 16. A systém according
to any of clal ; ; QE el N . i i which is at
' que %e;]}ﬂgsiﬁz \A7h|éf9Rﬂoﬁ?dé’@lﬁfcﬁh‘lﬂétlgﬁ%ndtﬁgeifg%ﬂ(on@\{ﬁé degéel:t& {o'thE

an obl to the longitudin axi's he  spr eader
processor as the detector moves between the first and the second positions.

14. A system according to claim 13, wherein the position sensor comprises a

rotary measuring device.

15. A system according to claim 14, wherein the rotary measuring device

10 comprises an encoder.

16. A system according to any of claims 7 to 15, wherein the detector moves

in a line which is at an oblique angle to the longitudinal axis of the spreader.



