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Lifting Apparatus *166166* The invention relates to lifting apparatus and
especially, apparatus for lifting freight containers. 5 Freight containers

are gener lfd.ed using a nmetal frame (commonly known pas$cciioeisy €ader”)
attached ?‘gbéslhd&g&sst. The spreader is | owered by the hoi stP%o/r?tGg /t he top

surface of a container and engages with the container at each of its four
corners. T ngages with the container at each of the four
corners 10”1@*“\@@@“@"”1@ el enents Wdfting Apparatys| ocks. Each twistl ock

| ocates in respondi ng hol e on each corner of the container. After

bei hg | ocated iT™t*fe holes, the twistlocks are rotated to |ock the
container to be lifted to the spreader. The spreader can then be lifted by
t he hoi st wiTle inventimockdates i hfting appanafisnant] esprcially cappisrets fordifénant ai ner to
be transferred fromone | ocation to another 15 | ocation, such as between a
dock and a sfgiphtcortaihemsen two ground | ocations, such as froma storage
position to a ground transportation vehicle. Conventionally, the

tw stlocks are attached to the spreader by providing a screw thread on the
opposite end of the twi stlock fromthe end which engages with the 20

container, i1 @ohi2ndr b@?&%ranwliﬂéy@wa%étwﬁMe edrimoRlytkwWRPsL ader
and securing the twi stlock to the spreader by neans of a nut which is

ot ok Sy FRERA M b NS it o
top surface of a container and engages with the container at each of its four
corners. The spreader engages with the container at each of the four corners

10 using pickup elements known as twistlocks. Each twistlock locates in a
corresponding hole on each corner of the container. After being located in the
holes, the twistlocks are rotated to lock the container to be lifted to the spreader.
The spreader can then be lifted by the hoist with the goods container attached.
This enables the container to be transferred from one location to another

15 location, such as between a dock and a ship or between two ground locations,

such as from a storage position to a ground transportation vehicle.

Conventionally, the twistlocks are attached to the spreader by providing a screw .

thread on the opposite end of the twistlock from the end which engages with the
20 container, passing the threaded end through a fixing hole in the spreader and

securing the twistlock to the spreader by means of a nut which is screwed onto

the threaded end of the twistlock.

However, there are some disadvantages with this conventional fixing

25 arrangement. In particular, due to the repeated jarring of the spreader, the nut
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25 arrangenent. In particular, due to the repeated jarring of the spreader,
LS8 o L2 ¢ 1V S N
I 1 171 1 1 1 *ACTI ON* WO 03/ 000583 PCT/ S@1/00132 2 is prone to

| ooseni ng, WOhe3/a0ei8dads on the tw stlock nay becone stri ppBal/8GH/M0B2 t he
repeated jarring and there is a tendency Jor the thread to deformdue to
the jarring forces. If the thread deforns, this can result in it being

cervi oing or ' EATaag Ecriny), e & %ﬁs{%ﬁ‘feﬁﬁ'ﬂ%ﬁ*’# hestffe ST Qvee‘néér has
been to repl %@r%ﬂé‘aaté¢@?ﬁgn§%re %fa{ ‘aeh ftJTltl‘?&{ﬁr dcﬁ EJ @efornf'l duet

circurnferentia y exX g recess, S engage OI’I’TB. on on

wih Che recddd nﬁ“ﬁ%ﬁﬁ&b@*f?ﬁ@?ﬁ?ﬁé %Esp%%?um* b8yt &y oFRIRR T

this mtigat ropl e of t onventlo nui . | oosenj h the
opeated Lar TR VSHOEK FR e SIS TR GMIRLe ahS G ICINGOTRPBAATNhS | ( i s
relatively easy to renove the retaining cap in order to release the collar
for renovable or replacenent of the twi stlock, this arrangenent al so has
sone di sadvantages. 15 For exa machi ni ng the end of the twistlock to

form the recddne selutioratriigati nPheée\nr@@eNSﬂ@S&eeth@ replage thectbreaded end
accordance with a first aspect of the present invention, lifting agpar at us
for 20 |iftioftheatwistioakhwithca sireumbsreniiaiy exieading recasm Which is engaged
pi ckup el ements
formation on the inside of a split collar, and to retain the split collar in
engagement with the recess by placing a retaining cap over the split collar.
10
While this mitigates the problems of the conventional nut loosening with the
repeated jarring and the problem of deformation of the threads, as it is relatively
easy to remove the retaining cap in order to release the collar for removable or
replacement of the twistlock, this arrangement also has some disadvantages.
15

For example, machining the end of the twistlock to form the recess can reduce

the service life of the twistlock.

In accordance with a first aspect of the present invention, lifting apparatus for

20 lifting a freight container comprises a frame and a number of pickup elements
coupled to the frame, each pickup element comprising an engagement end
adapted to engage with an engagement aperture in a freight container, and a
fixing end at the opposite end, the fixing end including a thread formation on the
external surface, a threaded member engaged with the thread formation, a

25  fixing member engaged with the threaded member, and a retaining device to



coupled to the frame, each pickup el enent conprising an engagenent end
adapted to engage with an engagenent aperture in a freight container, and a
fixing end at the opposite end, the fixing end including a thread formation

on the ex}gk urface, a threaded nenber engaged w t hplhachisgad
forrration&gog@do?@xi ng nmenber engaged with the threaded rIr,enber, and a

retai ning device to WD 03/000583 PCT/ SGZ#/ 00132 3 retain the fixing menber
in engagement with the threaded menber, the fixing menber securing the

pi ckup el eneietainhe fiing mgrabettia engagement wWih thedhesaded enerpbel the BXiegent 1s
positioned in a securing position on the frame and the fixing nenber is
engaged w t hmehber seeuriterthewmicieip. elgnpatipdhe e when thedixing erdottheconpri ses
first and second portions. Typically, when the first and second portions
are engaged pickup eleenent iscpatitibnedrib @rsecutieg positin oathe fameranditbe fikings,

t oget her, extending around the threaded nenber. io Preferably, the first
and second poetribends émgyapea with fhe thrdddad megmbeerar r angenent . Typical ly, the
retai ni ng devi ce-when engaged with the fixing nenber prevents

di sengageyrent of the fixing menber with the threaded nenber by
substantially preventing novenent of the fixing nenber in a direction

radi al |y outpesrei@bly; 4B fiking nidhsbdr@deripridds firk afd isecOid p&ﬁoﬁé.ckfxmcalﬁnent -

Typically, the retaining device is renovable to permt renoval of the

fixing menbg of ,&Pgﬂée Qéé‘&ﬁeﬁb 8o W%B%ﬁ%e threBRY@ Inethbdrthe

threaded nenbe rom-t I XI ng end and refoval of the pickup elenment from
the frame. gl and second portions, together, extending around the threaded member.

10 Preferably, the first and second portions form a split collar type arfangement.

Typically, the retaining device'when engaged with the fixing member prevents
disengagement of the fixing member with the threaded member by substantially
preventing movement of the fixing member in a direction radially outwards from

15 - the longitudinal axis of the pickup element.

Typically, the retaining device is removable to permit removal of the fixing

member from the threaded member and thereby, removal of the threaded

member from the fixing end and removal of the pickup element from the frame.
20

Typically, when the fixing end is in the securing position, the fixing end extends

through an aperture, in the frame that is bigger than the fixing end but is smaller

than combined the size of the fixing member and the threaded member when

the fixing member is engaged with the threaded member. Therefore,



Typi cally, when the fixing end is in the securing position, the fixing end
extends through an aperture, in the frame that is bigger than the fixing
end but is smaller than conbined the size of the fixing nmenber and the

t hreaded mdvmex0o0488n the fixing nenber Is engaged w th tRETSEIRMER

menber. Therefore, WO 03/000583 PCT/SGA /p0132 4 engagenent of the fixing
menber with the threaded nenber prevents w thdrawal of the fixing end from

t he t ' | | f10 ' d
wth the | nvanbegaent Bris Bt BRReE uih he birb Ao BRI Mol 0O Sene
[ dr awi i n which:, Fi 1] i al - ti | vi
of 5 Secti on ‘BIENER e RGN T P pet e B BRIy ana Figure 2 is 4
cross-sectional view along the line X-X in Figure 1. 10 Figure 1 shows

section of a spreader 1 that includes a twi stlock housihg 2 wthin which
is located a tw stl ock The twi stlock 3 is substantial] lindrical and

. X ! | ly C
has a centralAl %’F@FP'@cﬁfifﬁlnga@Hp@rﬁms?h%cqqm%ﬁqed@ﬂ‘ @%Hﬁe'ﬁ'oﬂr"ﬂﬁinpé’cp%nd 5 and
a fixing end 6. The profiled end 5 includes a profile 7 that is adapted to
be 15 i nsért eteseribed withirefersppedpdhe apeompanying diayingss dhwhicher to be 1ift ed.
The lifting aperture has a profile that corresponds to the profile 7. Wen
the twistiock 3 is rotated 900 about the longitudinal axis 4, the profile
7 is rotated within the lifting aperture in the container so that the
profile 7 is prevdigwd 1 isanpariaincross-sectionahviewod a section of aisprpadeer t ur e.
Therefore, when the profile 7 is inserted into a lifting 20 aperture in the
cont ai ner and t he shoiirig @ ¢kisflodkshausiray; @adt hr ough 900, the
Figure 2 is a cross-sectional view along the line X-X in Figure 1.
10
Figure 1 shows section of a spreader 1 that includes a twistlock housing 2
within which is located a twistlock 3. The twistlock 3 is substantially cylindrical
and has a central longitudinal axis 4. The twistlock 3 has a profiled end 5 and a
fixing end 6. The profiled end 5 includes a profile 7 that is adapted to be
15 inserted into a lifting aperture in a freight container to be lifted. The lifting
aperture has a profile that corresponds to the profile 7. When the twistlock 3 is
rotated 90° about the longitudinal axis 4, the profile 7 is rotated within the lifting
aperture in the container so that the profile 7 is prevented from being withdrawn
from the lifting aperture. Therefore, when the profile 7 is inserted into a lifting
20 aperture in the container and the twistlock 3 is rotated through 90°, the

container is effectively secure to the spreader 1.

The fixing end 6 has a thread formation 8 on its external surface that is engaged
by a threaded collar 9. The threaded collar 9 is engaged by a split collar which

25  includes two collar sections 11, 12. The two collar sections 11, 12 are retained



container is effectively secure to the spreader 1. The fixing end 6 has a
thread formation 8 on its external surface that is engaged by a threaded
collar 9. The threaded collar 9 is engaged by a split collar which 25

i ncl udes t r sections 11, 12. The two collar sectiprchlond? are
ret ai ned V%B(S'g/%% 583 PCT/SG /00132 5 in engagenment with the tOhreaded

collar 9 by a retaining cap 13 which is fel d in position by two retaining
bolts 14 (see also Figure 2). As sho in Figures, | and 2 . a.locking key
30 extends t'ﬁr%@@ﬁem@g#&’% t&%trﬁﬂﬁé%égjléég QXAQLW?t%{“'PS&@ng ‘féli'cﬁl'? 'E“P,é _nd and
two dianetrically opPosed recesses 32, 33 in the coll aé 9. .5_The retaining
cap 13 al so PoRiliQrHRYy v refpiingdqlisshd (Bee algei fiaure)c oip FRewe 1 Bigupsst on rod
26 of a hydraulic piston 16 by a securing bolt 17. The other end of the
hydraul i ¢ pi b3, 8 PckingypdGextandsithsenaly thagapdid andsengaags yitha rereseenber
19 on the spreader 1. to The inner surfaces of the split collar sections
11, 12 are f3t ircthevdndrand tvaodinmestrically oppessd reagsrpss32n3Bhn thawoliae@ge 21 of
the threaded collar 9. In use, the threaded collar 9 is threaded onto the
fixing ensl 6. The fixing end 6 is and the threaded collar 9 are inserted
through an aperture 23 in a cross nenber 24 within the tw stlock housing

2. After insEhé rataindfg ¢dre1d aksorincladel 4n amd settivnets) avhictolsl cupkdttbraough t he
aperture 23, the split collar sections 11, 12 are engaged with the collar

9. The ret ai pisteh rodR61sF d hydrhgit piownticasiesl sesaingtbutt 17.i Rhargtherdné of t hr eaded
collar 9 and the split collar sections 11, 12, and the
the hydraulic piston 16 Is coupled by a securing bolt 18 to a mounting member
19 on the spreader 1.
10

The inner surfaces of the split collar sections 11, 12 are formed with a shoulder

20 which engages with lower edge 21 of the threaded collar 9.

In use, the threaded collar 9 is threaded onto the fixing end 6. The fixing end 6

15 and the threaded collar 9 are inserted through an aperture 23 in a cross
member 24 within the twistlock housing 2. After insertion of the fixing end 6 and
threaded collar 9 through the aperturé 23, the split collar sections 11, 12 are
engaged with the collar 9. The retaining cap 13 is then positioned over the
fixing end 6, threaded collar 9 and the spilit collar sections 11, 12, and the

20 locking key 30 engaged with the recesses 31, 32, 33. The cap 13 and the key
30 are then secured in position using the boits 14. The key 30 prevents relative
rotation between the twistlock 3 and the collar 9, and between the twistlock 3
and the cap 13. The piston rod 26 of the hydraulic piston 16 is then coupled to
the arm 15 of the retaining cap 13 using the securing bolt 17.

25



20 | ocking key 30 engaged with the recesses 31, 32, 33. The cap 13 and the
key 30 are then secured in position using the bolts 14. The key 30
prevents relative rotation between the twistlock 3 and the collar 9, and
between t havaew®woisack 3 and the cap 13. The piston rod 28Co8GoM®132ydraul i c
piston 16 is then coupled to the arm 15 0f the retaini'ng cap 13 using the
securing bolt 17. 25 WO 03/000583 PCT/ S&1/00132 6 Prior to engagenent of

the split co | ng 25
is |located aﬁéﬁpﬁgﬁééé)l x”ﬁntgj:jdfé&lgdséhtcg?%%%ﬁtmse?fhe 0@5) trvgen%je% éH?%I:bSuch
t hat the bearjin ocC d bet t he ar, sections
and t he uppelia %%I céesg'(‘?floqﬁgg F%‘g‘g\qﬁﬁﬁﬁ geé@% %‘51%%'#"?#& 5P8?|meé'8%@’nd 71s
inserted intq,a |if erture in the conta aull ston 16
i s actuat ed 3%%&@&?@9 TE\QO# ltsgcacaggd 8?&{ Sgﬁép@ttcgélar @Hﬁﬂﬁ E t he
arm15 in an arc around the central axis 4 to rotate the twstlock 3. The
novement of ©RE B?é‘PBﬂr?W@G’f“%eﬂ%?mm%‘?f%"or linited) to io ensure that
the twistlock 3 only rotates approximately 900. If it is necessary to
renove thé tw stlock 3, for exanple for servicing or replacenment, the
securing bolt 17 is renoved to disengage the piston rod 26 fromthe arm
15, the ret aiWhentheopro§letdendr 2isriosartastintonal liting apapuesindhel ckelairgs, the ar e
removed. This pernmits the split collar sections 11, 12 to be rermpved from
t he t hr eaded hydtduic pistamd6Gtihectiatedrtg extetddhe pidhen vod 26ir Fhis denerates he
aperture 23. This has the advantage of permitting relatively easy renoval
of the tw stineslendent of the arm 15 in an arc around the central axis 4 to rotate the

twistlock 3. The movement of the piston rod 26 is controlled (or limited) to

10 ensure that the twistlock 3 only rotates approximate{y 20°,

If it is necessary to remove the twistlock 3, for example for servicing or
replacement, the securing bolt 17 is removed to disengage the piston rod 26
from the arm 15, the retaining bolts 14 are_removed and the cap 13 and key 30
15 are removed. This permits the split collar sections 11, 12 to be removed from
the threaded collar 9 and the fixing end 6 to be withdrawn from the aperture 23.
This has the advantage of permitting relatively easy removal of the twistlock 3

from the twistlock housing 2.

20 The invention also has thé advantage that by providing a threaded collar 9, the
surface area over which the twistlock 3 is supported by the split collar sections
11, 12 is increased. This increases the fatigue life of the twistlock 3, while still
permitting the twistlock 3 to be easily removed and minimising the problems

associated with conventional arrangements for securing twistlocks to spreaders.



fromthe tw stlock. housing 2. 20 The invention also has the advantage that
by providing a threaded collar 9, the surface area over which the
twistlock 3 is supported by the split collar sections 11, 12 is increased.

Thi's incr%ﬁﬁgﬂhgﬁ fatigue life of the twi stlock 3, whil @cgkichiporfer mtting
the tw stlocC 0 be easily renoved and m ni m sing the probl ens

associated with conventional arrangenent® for securing tw stlocks to
spreaders. WO 03/000583 PCT/SGJ /00132 7 CLAIMS | Lifting apparatus for
lifting a freight container conprisesCiAlMSe and a nunber of pickup

el ements coupled to the frame, each pickup elenent 5 conprising an
engagenent end adapted to engage wth an engagenent aperture in a freight
container, and a fixing end at the opposite end, the fixing end including

a thread forfmati anfting apparatus frifingwiréightecontainbr eamprisesenframe amdgaged with
the thread formation, a fixing nenber engaged with the threaded nenber,

and a ret ai njfHab&le fidkupCelsbaisitdubRditbthe Grafeireach pickeperasarant with io
t he threaded nmenber, the fixing nenber securing the pickup element to the

f
frame when tmﬁéﬁﬁd‘gn%ﬂgaﬁ’émbﬁﬁarw ﬁdﬁb@e@{cﬁéﬁ?@'ﬁgd\ﬁitméﬁbhbﬁgz@ﬁeﬁtn a securing

position on ranme an he fixing nmenber is engaged wth the threaded

T RGBT RANG, A0 £ e s Bt o

conpri ses and se paratus according to claim 2,

wher ei n when t‘rﬁ‘FmgF{@f %g{g‘g%@?cgrgﬁ%n RA'thé 8R&rAMI SURBSELPHrdiddd hbfmbkpr eaded

menber, the M rons,
engaged with the thread formation, a fixing member engaged with the threaded

member, and a retaining device to retain the fixing member in engagement with
10 the threaded member, the fixing member securing the pickup element to the

frame when the fixing end of the pickup element is positioned in a securing

position on the frame and the fixing member is engaged with the threaded

member.

15 2, Apparatus according to claim 1, wherein the fixing member comprises

first and second portions.

3. Apparatus according to claim 2, wherein when the first and second
portions are engaged with the threaded member, the first and second portions,

20 together, extend around the threaded member.

4, Apparatus according to any of the preceding claims, wherein the
retaining device, when engaged with the fixing member, prevents

disengagement of the fixing member from the threaded member by substantially



20 together, extend around the threaded nenber. 4. Apparatus according to
any of the preceding clains, wherein the retaining device, when engaged
with fhe fixing nenber, prevents disengagenent of the fixing nenber from
t he t hr ead®d0 #&9DW8 by substantially WO 03/ 000583 PCT/ SGOPLUEEGSR001B
preventing novenent of the fixing menber g§n a direction transverse to the
| ongi tudi nal axis of the pickup elenent. 5. Apparatus~according to claim4,

e et e iR RlnindRMER drino THRT PG ih & dRlIbA HERERHE (Flndl he T X1 N9

menber fromthe t menber rermvab ckup

el ement frOmléé@’wﬁfr@?ﬁls%fftwpﬁmﬁE%n?e%qor ding to any of the pr ecedl ng

cl ai’nms, wherel ng 'en in the securing position, the
fixing end extends through an aperture, |o in the frame that is bigger
than the fixing end but is smaller than the conbi ned size of the fixing

menber and t thr ead menber en the fi aged with the
t hr eaded ne PP H?éf:ﬁ%"d!{@%rcéﬁ Wg4' V@eéﬁla tge?%%ﬁ@"lﬂ%%‘@%‘?gﬁg cl ai ns,
wherein the pi ckug 15 elepent is L\" anti al cylindrical and the
formati ons eXPERY E'ﬁrtem@ﬁéﬁmpm'@ ’6@916’ riffom He Breaded MaMBEF at us
according to any of the precedi % clainms, wherein the fi rst and second
engagenent pd@nd thaeshyorameyvabis ot theqickup algmpentfron dee frame.

6. Apparatus éccording to any of the preceding claims, wherein when the ’

fixing end is in the securing position, the fixing end extends through an aperture,
10 in the frame that is bigger than the fixing end but is smaller than the combined
size of the fixing member and the threaded member wheén the fixing member is

engaged with the threaded member.

7. Apparatus according fo any of the preceding claims, wherein the pickup
15 element is substantially cylindrical and the formations extend circumferentially

around the fixing end.

8. Apparatus according to any of the preceding claims, wherein the first and

second engagement portions form a split coliar type arrangement.



