WO 03/ 000582 PCT/ SGX01/00131 1 Lifting Apparatus The invention relates to
lifting apparatus and especially, apparatus for lifting freight containers.
5 Frei ghtwowmawveissers are generally lifted using a netal fPamsSGorermonly
known as a "spreader") attached to a hoist. The spreader is | owered by the
hoi st onto the top surface of a cont ai nér and engages with the contai ner
at each of its four corners. The s reader ﬁgﬁges w th the container at
each of the four corners 10 u5|ng s known as tw stlocks. Each
tw stlock |ocates in a correspondrng hole on each corner of the container.
After being located in the holes, the twistlocks are rotated to | ock the
container to be lifted to the spreader. The spreader can then be lifted by

the hoi st wrhé inventignodmtentt ifting appatacdadd espbeiallg rpplaesiut ier IFgAg ai ner to
be transferred fromone |ocation to another 15 |ocation, such as between a

dock and a ﬁg; Pt e5nfRgiapeen two ground locations, such as froma storage
position to ground transportation vehicle. Conventr onally, the tw stlocks
are attaihed to the spreader by providing a screw thread on the opposite
end of t’he twi stlock fromthe end which engages with the 20 contai ner,

passi ng the_t hreaded .end throu Xj ng hol e n t he reader and
P cur i ng 1 HE OGRS A TR Bt WSt agien (orRAPGH KW A8 ned

onto a “spreader”) attached to a hoist. The spreader is lowered by the hoist onto the

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



the threaded end of the tw stlock. However, there are sonme di sadvant ages
with this conventional fixing 25 arrangenent. In particular, due to the
repeat ed warsioogsnf the spreader, the nut WO 03/000582 PCPCPSGU/0Q3IBL 2 is
prone to | oosening, the threads on the tw stlock may becone stripped due to
the repeated jarring and there is a tendéncy for the thread to deform due
tothe jarring forces. If the thread deforns, this can result in it being
di fficult tie prenede loaseaingsitiae thyerds porihe huistpele aparbecosie siipppr aluerter
servicing or replacenment. 5 One solution at mtigating these probl ens has
been t o repthecepehted jardayadd dnate inh tehdenay for Hrecthread to deformaodud eribet | al | y
extendi ng recess, which is engaged by a formation on the inside of a split

col lar, andjarng firaes. fhRe stirehtl defbringy, this caRd@gEIrRNIL beirghdiffizalt te ¢emdveY
placing a retaining cap over the split collar. 10 While this mtigates the

probl ens of NG GRRNGRIHhIMES F&é{g | 08P 8RAMBINE s drURi @H% fR@meHt! 1 N9 and
t he probl en’E of cﬁ%gobr matrjlnon of' ee’threaégi@',g as it islnlg(; at ?vaglg{/ﬁéiasy to
renove the retaining cap in order to release the collar for renovabl e or
repl acement of the tw stlock, this arrangenent al so has sone di sadvant ages.

15 For exanpl e, machining the end of e twistlock to formthe recess can
reduce ne solution at ml%gatmg these protbli]ems Wastbeen to replace the threageg end

of the twistlock with a circumferentially extending recess, which is engaged by a
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 at least two formations
on the external surface, each formation extending around the fixing end in a

25  direction not parallel to a longitudinal axis of the pickup element, a fixing



the service life of the twistlock. In accordance wwth a first aspect of the
present invention, lifting apparatus for 20 lifting a freight container
conpri seswea oBoenss2 and a nunber of pickup el ements coupl ed PCo/SGagodisane,
each pickup el ement conprising an engagenent end adapted to engage with an
engagenent aperture in a freight containér, and a fixing end at the
opposite end, the fixing end.,includi.ng at | east. two, formations  on the

ext er nal sumeé%tée,reé}ﬁ,arge%o\’?’ﬂﬁmeo r'@@'@ﬁﬁ?ﬂg ad’rei‘ﬂﬂﬁgtq‘?é/' ' 'Brﬁ[aleﬁﬁmg 25
direction not parallel to a |longitudinal axis of the pickup elenment, a

fixi ng WO 0B12000¥9n §pgRosueit M@t%émeélxme@%rth@ﬁwgéﬁemb@n seeingpiheat i ons
and a retaining device to retain the fixing nenber in engagenent wth the
fixing end, pickepfelethagt toghbdransewinenribe ffixing gnd&iibegligmneletrent e f r ame
when the fixing end of the pickup elenent is positioned in a securing

posi tion onpbsiohé@irea dedutifg pbsikibR@nRERIMe and tea gRiegdndmber fshe fi Xing
end. Preferably, each formation extends continuously around the fixing end.

I n one eganghg\?@éd e th@Yi‘ifhlbié?ﬁ- each formation defines a plane, which is

i 0 substanti a per pendi culfar to the | ongitudinal axis of the pickup
elenment. In a second exanple of the invention, the formations nmay conprise
separate portions of a continuous helically shaped formation. 15 The

f ormati ons be recesses forned in the surface of the engagenent end,
B?gfera%ly, eac forma’gon exten'&s continuously around tlple fixingg gnd.

In one example of the invention, each formation defines a plane, which is

10  substantially perpendicular to the longitudinal axis of the pickup element.

In a second example of the invention, the formations may comprise separate

portions of a continuous helically shaped formation.

15  The formations may be recesses formed in the surface of the engagement end,
shoulders extending outwardly from the surface of the engagement end, or a

combination of recesses and outwardly extending shoulders.

Preferably, the fixing member comprises first and second portions. Typically,
20  when the first and second portions are engaged with the fixing end, the first and

second portions, together, extend around the fixing end.

Typically, the retaining device when engaged with the fixing member prevents

disengagement of the fixing member with the fixing end by substantially



shoul ders extending outwardly fromthe surface of the engagenent end, or a
conbi nati on of recesses and outwardly extendi ng shoul ders. Preferably, the
fixi ng mewbas/oesspri ses first and second portions. Typi calPCy/SGoR01hen t he
first and second portions are engaged with the fixing end, the first and
second portions, together, extend around the fixing end. Typically, the

retaining device when engaged wi th the fixing nenber prevents di sengagenent
of the 1 xi ApVEEHBATNEHR the Bring TBatbe) Toaguraien e werdoieas

PCT/ S&1/ 00131 4 preventi n? novenent of the fixing nenber in a direction
radi al | y outhgdpaeitading axiset thenpickupipleaneni®i s of the pickup el enents.
Typically, the retaining device is renovable to permt renoval of the

fixing 5 menber fromthe fixing end and thereby, renoval of the pickup
el enent from the frane. Typically, when the fixing end is in the securing

posi tion, tigpithiky, MBe ea@iring eadige i$ Ferauedbléto peAIt WeMovalofting fikirgre that is
bi gger than the fixing end but is smaller 1o than conbined the size of the

i b N . . i th
t|h>e(I 1[] ?xingralg @%c'i".%% Jté}ﬁft@% ﬁ?mgnﬁéﬁg%ﬂn@m&%wtr%ﬁv?g?ﬁg%@@ erle\;F\'n&?ﬁgt eW:‘i Xi ng

end prevent V\f rawal of the fixing end fromthe aperture in the frane.

t hd
15 Pref er abl'\f T#HE: pi ckup elenent is substantially cylindrical and
typically, the

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
10  than combined the size of the fixing member and the fixing end when the fixing
member is engaged with the fixing end. Therefore, engagement of the fixing
member with the fixing end prevents withdrawal of the fixing end from the

aperture in the frame.

15 Preferably, the pickup element is substantially cylindrical and typically, the

formations extend circumferentially around the fixing end.

Preferably, the first and second engagement portions form a split collar type
arrangement.

20
An example of lifting apparatus in accordance with the invention will now be

described with reference to the accompanying drawing, in which:

Figure 1 is a partial cross-sectional view of a section of a spreader

25 showing a twistlock housing.



formati ons extend circunferentially around the fixing end. Preferably, the
first and second engagenent portions forma split collar type arrangenent.
20 An exawplogioafsst i fting apparatus in accordance w th thePCmg&ot/H@al wil |
now be described with reference to the acgonpanying drawi ng, in which:
Figure 1 is a partial cross-sectional view of a section of a spreader 25
showi ng a tw stl ock housing. WO 03/000582 PCT/SG01/00131 5 Figure 1 shows
section of a spreader 1 that includes a tw stlock housing 2 wthin which
is located a twistlock 3. The twistlock 3 is substantially cylindrical and
has a cent r dlig¥enhshaws sectian o aspragdertiwhat instudes ama/glsaocﬁi?bwsm%nd 5 and
a 5 fixing end 6. The profiled end 5 includes a profile 7 that is adapted
to be i nsemithiniwktich i Ibcétedraytwiptbockud.e Tha twistioek §his substaatiakyr cylimdbieal
lifted. The lifting aperture has a profile that corresponds to the profile

7. \\en t he dnd Isdd @@enial BnghtodiabEaki®a. atratwistivek DAgS bystofiled éhd 5 afid 4 he
profile 7 is rotated within the lifting aperture in the container so that

the prof sl € iicoeild BY CTHEBroQIR? 5ol 8 A P EF RBdAIol cgbbng

aperture. Theretfore, when the p |Ie S |nserted I nto 900
S N R BB e S o0 e

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 6ontainer so that the profile 7 is prevented from being withdrawn
10 from the lifiing aperture. Therefore, when the profile 7 is inserted into a lifting
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 includes three circumferentially extending recesses 8, 9, 10
15 that are engaged by a split collar, which includes two collar sections 11, 12.
However, alternatively, the recesses could be formed by one or more helically
extending recesses in the engagement end 6, and the split collar sections 11,
12 would have mutually engaging formations. The two collar sections 11, 12
are retained in engagement with the recesses 8, 9, 10 by a retaining cap 13
20  which is held in position by a retaining bolt 14. The retaining cap 13 also
includes an arm section 15, which is coupled to a piston rod 26 of a hydraulic
piston 16 by a securing bolt 17. The other end of the hydraulic piston 16 is

coupled by a securing bolt 18 to a mounting member 19 on the spreader 1.



The fixing end 6 includes three circunferentially extending recesses 8, 9,
10 15 that are engaged by a split collar, which includes two collar
sect i ons W0,030M58However, alternatively, the recesses coulPdTis&oi/oriaed by
one or nore helically extending recesseg in the engagement end 6, and the
split coIIar sections 11, 12 would have nutually engaglng formati ons. The
two col |l ar ctlons are ret ined.,in he recesses 8,
9, 10 by a ?éﬂf}ﬁfﬁg‘rééﬁsﬁt%smceﬁ r%“ﬂ'@f‘a% g ?W({)W'téﬂﬁé’leal ni ng
bolt 14. The retaining cap 13 also includes an arn1sect|on 15, which is
coupl ed to %h@il@@l@#o,g?d 2%\Mhlcaema@amﬁhcthege@@%ﬁe% wOan%%ﬂxmsgpmbu 17.
The ot her end of the hydraulic piston 16 is coupled by a securing bolt 18
to a nmounti@ég menber 19 on the spreader 1. WO 03/000582 PCT/ SG01/00131 6
The inner surfaces of the split collar sections 11, 12 are fornmed with
three shoulders 20, 21, 22 which engage with the recesses 8, 9, 10 in the
fixing end 6. 5 In use, the fixing end 6 of the twstlock 3 is inserted

t hrough an E@?{é Yhé ﬁ%r?ﬁ[gihééh@ o?ir%sﬁmlgﬁ‘dﬁg% s%ﬂsé\‘técf' H‘ro&%ﬁ ah"éérp%rrﬂéjgébﬂﬂlés' ng

2. After in i'on 0 I Xing en rou ertu the split

i gure iecéﬁﬁ”?ﬁéém%ﬁ?ﬁgﬁ%ﬁba@@% %‘&iﬁ%b@?f@dﬁ 2\'&@%‘%26%9? of g T b

split collar sectlons 11, ureg;rli 03|t|o using the bolt 10 14.
The pi ston ¢ &yopgh dhetalﬁ’@ﬁHﬁ?ﬁu ?cs it gol SPG ons 1 hel? agipNgREabWitAdhar m 15
of

fixing end 6, as shown in Figure 1, and the retaining cap 13 positioned over the
fixing end and split collar sections 11, 12 and secured in position using the bolt
10 14. 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.

Prior to engagement of the split collar sections 11, 12 with the fixing end 6, a
bearing 25 is located around the fixing end 6 adjacent to the cross member 24,
15 such that the bearing 25 is located between the split collar sections 11, 12 and

the upper surface of the cross member 24.

When the profiled end 7 is inserted into a lifting aperture in the container, the

hydraulic piston 16 is actuated to extend the piston rod 26. This generates
20 movement 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

ensure that the twistlock 3 only rotates approximately 90°.

If it is necessary to remove the twistlock 3, for example for servicing or

25  replacement, the securing bolt 17 is removed to disengage the piston rod 26



the retaining cap 13 using the securing bolt 17. Prior to engagenent of the
split collar sections 11, 12 with the fixing end 6, a bearing 25 is

| ocat ed awowadoaskz fi xi ng end 6 adjacent to the cross nmemP€m/S&41/0@31 such
that the bearing 25 is | ocated between tl;e split collar sections 11, 12 and
t he upper surface of the cross nenber 24. When the profiled end 7 is

inserted into liftin erture in the container,, the hydraulic piston 16
5 a0t uat edloe i ORGPl Ao b0l Deis TSR ganic b danats ravadill of 1 he
arm15 in an arc around the central axis 4 to rotate the tw stlock 3. The
nmovenent of fremethgi splibaolfasegtons 1dohd r dhisaeerpidis thegiplibepllar seclionrui & 1hat

the twistlock 3 only rotates approximately 90. If it is necessary to renobve
t he twi st ottkb&rerhovea franpthe fixang sad 6 andihediixird} end @ tadenwithdramrefreacur i ng
bolt 17 is renoved to di sengage the piston rod 26 WD 03/ 000582

PCT/ SQ01/ 00th@glagertire@®.t he arm 15, the retaining bolt 14 is renmoved and the
cap 13 is renoved fromthe split collar sections 11, 12. This permts the
split caollar sections 11, 12 to be renoved fromthe fixing end 6 and the
fixing end 6 to be withdrawn from the aperture 23. 5 The invention has the

e e PRS ErBOR St 58 B BB Bl FEERG oer b iead e o en
10 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

10  problems associated with conventional arrangements for securing twistlocks to

spreaders.



sections 11, 12 is increased. This increases the fatigue life of the

twstlock 3, while still permtting the twistlock 3 to be easily renoved
and m ni NWeIRYOESEE i o probl enms associ ated with conventi onRCTHGOENYSNENt S
for securing twi stlocks to spreaders. 03/ 000582 PCT/ SQ01/00131 8 CLAI M5

1. Lifting apparatus for lifting a freight container conprises a franme and
a nunber of pickup el'enents coupl ed t(gLé frame, each pickup elenent 5
conpri sing an engagenent end adapted t ge with an engagenent aperture
in a freight container, and a fixing end at the opposite end, the fixing
end including at |least two formations on the external surface, each
formation extending around the fixing end in a direction not parallel to a

| ongi t udi nall. axi kiftind apparapusfonpifteigearéeight aohiaergomprizes @frgageshdvat h t he
formations and a 1o retaining device to retain the fixing menber in

engagenent Wifibet B pfdksplerfBflis cdupfed todhRaramEbesctssieknp BREh&e Pi ckup
element to the frane when the fixing end of the pickup elenent is

I T L b AT L A
o S S BB b AT, Aaf SN S o e A ort, PR
end including at least two formations on the external surface, each formation
extending around the fixing end in a direction not parallel to a longitudinal axis
of the pickup element, a fixing member engaged with the formations and a
10  retaining device to retain the fixing member in engagement with the fixing end,
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 fixing end.

15 2. Apparatus according to claim 1, wherein each formation extends

continuously around the fixing end.

3. Apparatus according to claim 1 or claim 2, wherein each formation
defines a plane that is substantially perpendicular to the longitudinal axis of the

20 pickup element.

4. Apparatus according to claim 1 or claim 2, wherein the formations

comprise separate portions of a continuous helically shaped formation.



defines a pl
axis of the

formati ons i

ane that is substantially perpendicular to the |ongitudi nal

20 pickup elenent. 4. Apparatus according to claiml1l or claim
2, Wher eiWOt0B®0dS82 nat i ons conpri se separate portions of aPCHMGONNIAE

helically shaped fornmati on. WD 03/000582 PCT/ SG01/00131 9 5. Apparatus
according to any of the pr ecedi ng cl ai ns, wherein at |east one of the

S a recess. 6. par at us accordl ng to any of the_ preceding

cl ai ms, wher%in tm%awea@pnﬂ;ngég@nym%pmeﬁmg dagns, whetgipaatdeast one
accordlng to any of the preceding clains, wherein the fixing nenber

af¢he orchatiensrisl apecesons. 10 8. Appar atus according to claim?7,
wherein when the first and second portions are engaged with the fixing
end, the first and second portions, together, extend around the fixing
end. 9. Apparatus according to-any of the preceding clainms, wherein the

reta d HRNRIRGN
di selrlgliggne?t” g? t#ﬁ?l X1 ng ngngntélém}llﬁtﬁ%yfl xpﬁwgms E’g/r?ééﬁ sttﬁgpﬁ |araef Taty

conprises fi

prevent| @%éqﬁ et(%%ﬁ,wéﬂgp%l Xing member in a direction transverse to the

| ongi tud| nal

kup el enents. 20 10. Apparatus according to

claim9, wherein the retaining device is

10

15

20

25

7. Apparatus according to any of the preceding claims, wherein the fixing

member comprises first and second portions.

8. Apparatus according to claim 7, wherein when the first and second
portions are engaged with the fixing end, the first and second portions, together,

extend around the fixing end.

9. Apparatus according to any of the preceding claims, wherein the
retaining device, when engaged with the fixing member, prevents
disengagement of the fixing member with the fixing end by substantially
preventing movement of the fixing member in a direction transverse to the

longitudinal axis of the pickup elements.

10.  Apparatus according to claim 9, wherein the retaining device is
removable to permit removal of the fixing member from the fixing end and

thereby, removable of the pickup element from the frame.

11.  Apparatus according to any of the preceding claims, wherein when the

fixing end is in the securing position, the fixing end extends through an aperture,

is



renovable to permt renoval of the fixing nmenber fromthe fixing end and

t hereby, renovable of the pickup elenment fromthe frane. 11. Apparatus
accor di ngwom3amssnf the preceding clainms, wherein when t heCIBGoL/AIIBY end i s
in the securing position, the fixing endﬂpxtends t hrough an aperture, WO
03/000582 PCT/ SQA01/00131 10 in the frane that is bigger than the fixing
end but is smaller than.the conbined .size of the fixi nber and the

1 ng. end WHDR fiame Ak gradengian e Giad 6ad bubys smelr el candied 15
Appar atus according to any of the preceding clains, wherein the pickup

el ement is Sigosf e fidngynembenand ke fdna endavihen e Ddng msmberds engaged
circunferentially around the fixing end. 13. Apparatus according to any of
t he precedi withdhaifinimg edterein the first and 1o second engagenent portions
forma split collar type arrangenent.

5 12. Apparatus according to any of the preceding claims, wherein the pickup
element is substantially cylindrical and the formations extend circumferentially

around the fixing end.

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

10  second engagement portions form a split collar type arrangement.



