WD'96/ 11873 . o - PCT/1B95/ 00860

" A SHOCK ABSQRB bk/AR74SSEMBLY FOR A SPREADER® - TheFaoRMGdsh | On
relates to a shock absorption assenbly for-use with a cargo contai ner
handl i ng spreader. A spreader is a'lifting frame which is

attached to

"A SHOCK ABSORPTION ASSEMBLY FOR A SPREADER"

This invention relates to a shock absorption
assembly for use with a cargo container handling spreader.

A spreader is a lifting frame which is attached to
a crane or a fork lift and is designed to lock onto a cargo
container such as an ISO (International Standards
Organisation) container. Each container has four éorner
castings situated at the four corners of the container's
.upper surface. The corner castings are engaged by .
twistlock mechanisms carried on the spreader which enable
the containers to be lifted safely. Spreaders having
telescopic arms are known which are able to be adjusted to
pick up containers of various sizes and weights. These
spreaders are provided on quayside cranes to load and
unload container ships. These spreaders are also used with
gantry cranes and other lifting and transporting machines
in container marshalling yards.

Spreaders are subjected to high shock and stress
loads during engaging, lifting, disengaging and setting
down operations. These shocks greatly contripute to the
compénent failures experienced by the spreaders. This.
adversely affects the reliability of spreaders,
necessitates extra maintenance of spreaders and reduces the
life of spreaders.

It is an object of the present invention to provide
a shock absorption assembly which seeks to overcome the
above-mentioned disadvantages.

Accordingly, the present invention provides a shock
absorption assembly for use with a cargo container handling
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Preferably the engagement means is journalled to (
the mounting means to prevent lateral or longitudinal
movement of the engagement means with respect to the
mounting means. | '

'In order that the present invention may be more
readily understood, an embodiment thereof is now described,
by way of example, with reference to the accompanying
drawings, in which: ' -

FIGURE 1 is a perspective view of one end of a
spreader housing two shock absorption assemblies embodying
the present invention (General Arrangement showing one end
of RAM Spreader); '

FIGURE 2 is a detailed perspective view of the left
hand corner of the spreader of Figure 1, the spreader
casing being cut away to show the shock'absorption_asSembly
embodying ‘the present invention (Twistlock corner Shock
Absorbers showing positions of main and intermediate shock
absorbers) ;

FIGURE 3 is an end view, partly in cross-section of
the left hand corner of the spreader of Figure 1 showing a
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shock absorption assembly embodying the present invention
(Sectional Details' showing shock absorbing devices in
twistlock corner for RAM Spreader);

FIGURE 4 is a side view, partly in cross-section,
of the left hand corner of the spreader of Figure 1 showing:
a shock absorption aésemhly embodying the present invention
(Sectional Details showing shock absorbing devices in
twistlock corner for RAM'Spreade:);

FIGURE 5 shows the shock absorption assembly of
Figure 3 when correctly engaging a corner casting on a

‘container (Impact Force Transmission showing force on

corner box being transmitted through tie rods to the main
shock absorber and intermediate shock absorber);

FIGURE 6 shows the shock absorption assembly of
Figure 3 when incorrectly engaging a corner castihg of a
container (Impact Force Transmission showing force on
twistlock shaft being transmitted through the twistlock
mounting plate and tie rods to the main shock absorber and
the intermediate shock absorber):; '

FIGURE 7 is a cross-sectional view of a floating
twistlock mechanism for use with the present invention
("Floating" Twistlock); and

FIGURE 8 is a perspective view of a shock
absorption asseﬁbly embodying the present invention
positioned between an arm and a main body of a spreader
(Centre Body Shock Absorbers showing positions of main and
intermediate centre body shock absorbers).

Referring to Figure 1, a spreader 1 for use with a
quayside crane or the like comprises a main body 2 for
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2 spreader conprising: engagenent neans for engaging with and | ocking ont o

a car ggegsfagdsner corner casting; nounting means for nmoyiriBekdodéd
engagenent neans on a spreader, the engagenent. neans being journalled to -«

the nounting neans to allow rotation of the engagement neans with respect
to the nounting nmeans and the nounting.nmeans being noveable with respect to
t he spreader; actuation neans for rotating the engagenent means; and shock
absorber nmeans to absorb forces caused by novenent of the nounting neans
with respect to the spreader; in whié 1assen‘oly_the nmounting neans for the
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r ef er encPagallied Fxpangneher. The arms terminate in a single

horizontal end beam 4 which is perpendicu_lar to the pair of
telescopic arms 3. The other end of the spreader 1, which
~is not shown in Figure 1, corresponds. '

The end beam 4 is hollow and houses, at each end of
the end beam 4, a twistlock mechanism 5 for engaging a ‘
corner casting of a container to be lifted. Figure 2 shows |
the twistlock mechanism 5 housed within the left hand end
of the end beam 4 shown in Figure 1. The end beam 4 has an
upper surface 4A and a lower surface 4B.
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corner of the spreader of Figure 1, the spreader casing being cut away to

show t he shock absorption assenbly enbodying the present invention;

FIGURE 3 is an end view, partly in cross-section of the |left hand corner of

t he spreader of Fi
present invention;
cross-section, of

gure 1 showi ng a shock absorption assenbly enbodyi ng the
' FIGURE 4 is a side yew, partly in
the left hand corner of the spreader of Figure 1 show ng
Referring to Figures 2, 3 and 4, the twistlock

mechanism 5 is secured in the corner of the end beam 4 by
means of a twistlock mounting plate 6 enclosed in the
corner of the end beam 4.

The end beam 4 is provided with a downwardly
extending hollow leg 7. The leg 7 and the corner of the
end beam 4 define a chamber for housing both a shock
absorption assembly embodying the present invention and the
twistlock assembly 5. The leg 7 is closed by a corner box
8 which fits inside the leg 7 and which is slidable up and

down within the leg 7.

The twistlock assembly S5 comprises an elongate

twistlock shaft 9 of circular cross-section formed with a

rounded arrow head 10 at one end, which head 10 comprises
the twistlock head 10. The twistlock head 10 is only as
wide as the diameter of the twistlock shaft 9 but the sides
11 of the twistlock head 10 are wider than the diameter of
the twistlock shaft 9.

The twistlock shaft 9 is housed within a twistlock
guide 12 and is rotatable therein. The twistlock guide 12
has the same cross-section as the twistlock head 10 so that
when the twistlock head 10 is aligned with the twistlock
guide 12, the twistlock head 10 is flush with the twistlock
guide 12 but, when the twistlock head 10 is rotated through
90° with respect to the twistlock guide 12, the sides 11 of
the twistlock head 10 become exposed. |

The other end of the twistlock'guide 12 remote from
the twistlock head 10 is supported by the twistlock
mounting plate 6. The twistlock shaft 9 extends through

the twistlock guide 12 and through the twistlock mounting

piate 6 in which the twistlock shaft 9 is journalled by
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3 . FIGURE 2 is a detailed perspective view of the |left hand corner

of thewapdemagmr of Figure 1, the spreader casing bei ng qe¢triBysgnséo show t he
shock absorption assenbly enbodyi ng the present invention; FI GURE
3 is an end view, partly in cross-section of the |eft hand corner of the
spreader of Figure 1 show ng a shock absorption assenbly enbodying the
present invention; FIGURE 4 is a side view, partly in '
cross-section, of the left hand corner of the spreader of Figure 1 show ng
a shock absorption assenbly enbodying the present invention;

means of a spherical and annular thrust bearing and washer
assembly 13. The twistlock shaft 9 terminates on the other
side of the twistlock mounting plate 6 opposite the
twistlock head 10 in a split collar 14 to which is secured
a twistlock cap 15.

The twistlock cap 15 is provided with an eccentric
projection 16 which is best seen in Figure 3. A lug 17 is
mounted on the eccentric projection 16 which is engaged by
an actuating piston 18 mounted, at its other end, to the (
twistlock mounting plate 6. Actuation of the piston 18
causes the lug 17 to move through 90° about the centre of
the twistlock cap 15 thereby rotating the twistlock head 10
at the other end of the twistlock shaft 9 through 90°.
This mechanism comprises the twistlock assembly 5 and
allows the twistlock head 10 to engage or disengage a
corner casting of a container in response to actuation of
the actuating piston 18, which actuation is controlled by
a spreader operator. ' '

The twistlock shaft 9 is journalled in the
twistlock mounting plate 6 but no lateral or longitudinal
movement of the twistlock mounting plate 6 with respect to
the twistlock shaft 9 is permitted.

The corner box 8 which closes the end of the end
beam leg 7 is formed with an aperture 19 through which the
twistlock guide 12 and shaft 9 pass. The twistlock guide
12 and the shaft 9 pass through a closed lower end of the
corner box 8 which is herein termed the landing plate 20.
Four tie rods 21 (of which two can be seen in Figures 3 and
4) are fixed to and extend from the landing plate'zo. The -
tie rods 21 project through the twistlock mounting plate 6
and terminate at and are fixed to an absorber mounting
plate 22. |



FI QURE 5 shows the shock absorption assenbly of Figure 3 when correctly .

Eengagi ng a cov@e118akti ng on a contai ner; FI GURE 6 SPCEABIS/HIS60
shock absorption assenbly of Figure 3 when incorrectly engaging a corner
casting of a container; FIGURE 7 is a cross-sectional view of a

floating tw stlock nechanismfor use with the present invention; and
FIGURE 8 is a perspective view of a shock absorption assenbly enbodying the.
present invention positioned between an armand a nain body of a spreader.
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Between the absorber mounting plate 22 and the
upper surface 4A of the end beam 4 a pain shock absorber 23
is provided. Accordingly, should the corner box 8 come
into contact with any surface likely to produce-a shock,
the main shock absorber 23 will be deformed to absorb that
shock. Two further tie rods 24, shorter than the three
previously described tie rods 21, extends from the absorber
mounting plate 22 to the region of the twistlock mounting
plate 6 to which the actuating piston 18 is fixed.

Should the twistlock head 10 on the twistlock shaft
9 miss its cooperating aperture in the corner casting of a
container and accidentally engage the surface of the corner
~casting or another area of the container, then the
twistlock shaft 9 which is pivotly mounted on the twistlock
mounting plate 6 pushes against the six tie rods 21, 24,
thus causing the absorber mounting plate 22 to compress the
main shock absorber 23.

~ _ .The upper end of the corner box 8 is formed
internally with a further plate in spaced relation to the
landing plate 20, which further plate is herein termed the
intermediate plate 25. The intermediate plate 25 is not
located immediately adjacent the upper end of the corner
box 8 but is, instead, located slightly within the corner
box 8 to define a small recess at the upper end of the
corner box 8. This recess is filled with an intermediate
shock absorber 26 which is sandwiched between the
intermediate plate 25 and the lower surface 4B of the end
beam 4 such that, when the landing plate 20 comes into
contact with another surface, not only is the main shock
absorber 23 deformed to absorb shock but -also the
intermediate shock absorber 26 is deformed to absorb shock.
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Preferably the main and' intermediate shock.
absorbers. 23, 26 may be made ffqm- materiais such as
engineering elastomers, both synthétic or natural, or a
combination. Alternatively, a hydraulic shock absorber may
also be used in absorber 23.

_ The maximum compression of the intermediate shock
absorber 26 is governed by the depth of the recess provided
at the upper end of ¢the corner box 8. When the
intermediate shock absorber 26 is compressed by the landing
plate 20 of the corner box 8 contacting a surface then, at
maximum compression of the intermediate shock absorber 26,
the edges of the corner box 8 will contact the lower
surface 4B of the end beam 4 so that no more force will be
absorbed by the intermediate shock absorber 26. Similarly,
when the twistlock head 10 is incorrectly aligned with a
corner casting and is forced into the leg 7 of the end beanm
4 compressing the main shock absorber 23, compression of
the main shock absorber 23 is limited to the distance
between the edge of the corner box 8 at the upper end and
the lower surface 4B of the end beam 4 as shown in Figure
3. Maximum compression is shown in Figure 5 which
illustrates the twistlock head 10 being accurately located
in a container corner casting, all the shocks being caused
by the landing plate 20 contacting the corner casting
rather than the twistlock head 10 contacting any part of
the container corner casting.

Figure 6 shows the twistlock head 10 missing the
aperture in a container corner casting and subsequently
compressing the main and intermediate shock absorbers 23,

26.

The arrows indicated on Figures 5 and 6 are
representatiire of the transmittal of force through the

v



tel'escopic arns 3 which extend fromthe main body 2 of the spreader 1

The arnms 3 exwveyd/igmsi zontally fromthe main body 2 in a sidechyssiodsso
relationship and are substantially parall el to one another. The arns
termnate in a single hori zontal end beam 4" which is perpendicular to the
pair of tel escopic arms 3. . The other end. of the:spreader 1, which S
hot shown in Figure 1, corresponds "~ The end bean14 I's hol | ow
and houseés, at each end of the end beam 4, a tw stlock mechanism5 for
engaging a corner casting of a container to lifted. Figure 2 shows

the tw stlock nmechanism5 housed within the | eft hand end of the end beam

4 shown in Figure o Lpequl BeABbAeREs 8F tndRAA=tIHAAGRa EndBY Zok8iBEion

surface 4B. 3
PCT/ | B95/ 00860 assemblies.

As can be seen from Figures 5 and 6, it is not
always possible to locate the twistlock head 10 accurately-
in a respective aperture in a corner casting of a
container. Accordingly, it is desirable that the twistlock
mechanism 5 is allowed some degree of play in order to
maximize the number of occasions upon which the twistlock
head 10 can be located in an aperture in a corner casting.
For this reason a floating twistlock mechanism 5' may be
provided such as the one shown in Figure 7. This twistlock
mechanism 5' may be entirely interchangeable with the
mechanism 5 shown in Figures 1 to 6.

The rounded arrow-shape of the twistlock head 10
means that, should the twistlock head engage an edge of an
aperture of a corner casting, then the twistlock shaft 9 is

. allowed to rotate about a point just above the twistlock
cap 15 so that the twistlock head 10 can slide into the
aperture. Play or float may be provided by a pair of
thrust washers 13 which secure the twistlock guide 12 and
shaft 9 to the twistlock mounting plate 6. The washers 13
are of a diameter slightly greater than that of the
twistlock shaft 9, thereby allowing lateral movement of the
shaft 9 with respect to the mounting plate 6. Similarly,
at the thstlock head 10 end of the twistlock shaft 9, the
twistlock guide 12 may be provided with a necked portion
12' which allows movement of the twistlock shaft 9 within
the aperture 19 in the landing plate 20 of the corner box
8. Preferably, the amount of float is limited to a maximum
of 8 mm in any direction from the true centre line of the
twistlock shaft 9. Together with the other three
twistlocks on a spreader, the spreader can accommodate
minor deformities, defects and inaccuracies in the
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Referring to Figures 2, 3 and 4, the tw stlock

he corner of the end beam 4.

The end beam 4 is provided wid %l rdly ext endi ng hollow |l eg 7.

The leg 7 and the corne
housi ng both a shock

i nvention and the E
8 which fits |nS|de t he Ieg 7 and which is slidable up and

cor ner

box

down within the leg 7.

manufactured corner castings and containers may thus be
more easily engaged with the spreader. - By providing a
certain degree of float in the twistlock mechanism 5!,
engagement of the twistlocks in the corner castings becomes
a faster operation since it requires less accuracy in the
p051t10n1ng of the spreader.

Figure 8 showé a spreader body shock absorber

. assembly 30 which provides shock absorption between the

main body 2 of the spreader 1 and a telescopic arm 3 of the
spreader 1. .

A shock absorber 31 is_mbunted on the main body 2
of the spreader 1 by a mounting plate 32, the other end of
the shock absorber 31 béing attached to an arm plate 33.
An intermediate shock absorber 34 is provided on the arm
plate 33 and is sandwiched between the arm plate 33 and a
wear pad 35 which contacts the telescopic arm 3. The
telescopic arm 3 is slidable over the wear pad 35. This
shock absorber assembly 30 enables some of the shock
imparted by the container onto the spreader 1 to be
absorbed between the telescopic arms 3 and the main body 2
of the spreader 1, thus reducing the magnitude of any
shocks transmitted to the main body 2 of the spreader 1.

Some spreaders 1 are produced for lifting tw1n 20-
foot ISO containers. Such spreaders 1 may also incorporate
shock absorption assemblies according to the present
invention. -
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The twi st ock assenbly 5 conprises an el ongate tw stlock shaft 9 of

circul ar crogg fhGkison fornmed wi-tt—=a— rounded arrow head 1@ caimeoicsénd,

which head 10 conpri ses the,[th ﬁée{ﬁ&lge&]ﬂ&ﬂlaéw The tWI stlock head 10 is
onIy as wi de as the dianeter k shaf Ut _The side
T:ﬂ? SHEET BEEN

11 of the tw stlock head 10 are |arrete
tw stlock shaft 9. shaft 9{is B thih a
tw stl ock gui de 12 and is_rotatable thereln The tw stTock gui de 12
has the sanme cross-section as the tw stlock head 10 so that when t he
twi stlock head 10 is aligned with the tw stlod® guide 12, the tw stlock
head 10 is flush with the tw stlock guide 12 but, when the twistlock
head 10 is rotate%h 90[err] with respect to the tw stlock guide
12, the sides 11 of the tw stlock head 10 becone exposed.

1. A shock absorption assembly for a cargo container
handling spreader comprising: engagement means for engaging
with and locking' onto a cargo container corner casting;
mounting means for .mounting the engagement means on a
spreader, the engagement means being Jjournalled to the
mounting means to allow rotation of the engagement means
with respect to the mounting means, the mounting means
being moveable with respect to thé spreader; and shock

absorber means to absorb forces caused by movement of the
mounting means with respect to the spreader.

2. A shock absorption assembly according to Claim 1,
wherein the shock -absorber means comprises a shock absorber
located between the spreader and the mounting means.

3. - A shock absorption assembly according to Claim 2,
wherein an absorber mounting means is fixedly mounted to
the engagement mounting means, the shock absorber being
located between the absorber mounting means and the
spreader. | .

4. . A shock absorption assembly 'according to any
preceding claim, wherein the assembly is housed in an end
beam of a spreader.

5. A shock absorption assembly according to any
preceding claim, .wherein a landing plate is provided
through which a part of the engagement means passes, an
intermediate shock absorber being . provided between the
landing plate and the spreader for further shock
absorption. '

S

N O A S



The other end of the tw stlock guide 12 renote from the twistlock head

10 is ﬁgﬂﬁﬁﬁ&gd by the tw stlock - nounti ng pl ate 6. sobsgPCk shaft
9 extends through the tw stlock guide 12 and through tﬁ% tm?gflock .

mount i ng plate 6 in hock shaft 9 1s journalled by
WO 96/ 11873 . THIS SHEET HAS BEEN CTiiid BR&/M1R9B&H Replaced

5 means of a spheli cal FERYACERnul af t hrust bea
de of the

assenbly 13. The twi stl oCK sShaft 9 termnates on th

tw stl ock nounting plate 6 opposite the
6. A shock absorption assembly according to Claim 5,
wherein a part of the engagement means extends out of the
end beam and through a corner box which is slidably mounted
with respect to the end beam, which corner box carries the
intermediate shock absorber and wherein a surface of the
corner box comprises the landing plate.

11

7. A shock absorption assembly according to Claim 6,
wherein the absorber mounting means, the-twistlock:mounting
means and the corner box are fixedly connected by tie rods. -"

8. A shock absorption assembly according to any
. preceding claim, wherein the engagement means comprises a
twistlock mechanisnm.

9. A shock absorption assembly according to Claim 8,
wherein the twistlock assembly has a twistlock shaft, the
twistlock shaft being rotatably mounted with respect to the
-mounting means and being pivotable by a limited amount with
respect to the mounting means to provide a degree of float
for a twistlock head of the twistlock mechanisnm.

10. A shock absorbtion assembly according to any
preceding claims wherein the engagement means is journalled
to the mounting means to prevent lateral or-lnngitudinal
movement of the engagement means with respect to the

mounting means.

11. A shock absorption assembly for a cargo container
handling spreader having telescopic arms comprising a shock
absorber fixedly mounted at one end to a main body of a
spreader and slidably mounted at the other end to a

. telescopic arm of the spreader for absorption of forces .
transmitted through the telescopic arm to the main body of
the spreader. ' '

A



twi'stl ock head 10 in a split collar 14 to which is secured a tw stlock
cap 15. WO096/11873 The twistlock cap 15 is provided with arceesssmbgsoC

praoj ection 16 which is best seen £.3. Alug 17 is ——n@um—ed—en————
the eccentric projection 16 whic % 7~ an actuating | ?
mounted, at its other end, to th RERLWCERH | O ﬁ! mount i ng pl RS N B““Re aced
Actuation of the piston 18 to nove thr MI ”I II _
about the centre of the tw stlock cap 15 thereby rotati n

tw stlock head 10 at the other end of the_tw stlock shaft 9 through
90[err]. Thi's mechani sm conprises the tw 48| ock assenbl y 5 and

allows the twstlo head 10 n di sen r.n cast
of a container in (riésponse%t 8{1%8? %??%’Fﬁ%*on ass%r%@ya&qyﬁqaﬁg: (isltoﬁsl erein
whi ch actuation i she§ereoldesrmibed withsmefahenaspectar and as shown in the

The twi stlock shaffc8ohm Pah?‘ih&ahﬁﬂlh&st he - tw stlock nmounting plate 6
but no lateral or |ongitudinal

13. Any novel feature or combination of features
disclosed herein.
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-novenent of the tw stlock nmounting plate 6 wth respect to

twi st Qgoshgist 9 is permitted.
. the end of ﬂi end
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t he

The cor nerpcdifioshogddl Ch cl oses
beamleg 7 is formed with an aperture 19§Q%rough .

whi ch t he tw stlock guide 12 and shaft 9 pass. The tw stlock guide

12 and the shaft 9 pass through a closed | ower end of the

corner box 8

which is herein termed the | anding plate 20. Four tie rods 21 (of which

two can be seen in Figures 3 and
| andi ng pl ate 20. The tie rods 2%

§) are fixed to and extend fromthe
project through the tw stlock

nounting plate 6 and termnate at and are fixed to an absorber nounting

plate 22. WD 96/ 11873 AMENDED CLAIMS

PCT/ | B95/[@86fed by the International Bureau on 29 March 1996 (29.03.96);
_original claims 1-13 replaced by amended claims 1-14 (3 pages)]

1. A shock absorption assembly for a cargo container

handling spreader comprising: engagement means

for

engaging with and locking onto a cargo container corner
casting; mounting means for mounting the engagement means
on a spreader, the engagement means being journalled to the
mounting means to allow rotation of the engagement'means
with respect to the mounting means, the mounting means
being moveable with respect to the spreader; actuation
means for rotating the engagement means, the actuation
means being mounted on the mounting means; and shock
absorber means to absorb férces caused by movement of the
mounting means with respect to the spreader.

2. A shock absorption assembly according to Claim 1,
wherein the shock absorber means comprises a shock absorber
located between the spreader and the mounting means.

3. A shock absorption assembly according to Claim 2,

wherein an absorber mounting means is fixedly mounted to
the engagement mounting means, the shock absorber being
located between the absorber mounting means and the
spreader.

4. A shock absorptidn assembly 'according to any
preceding claim, wherein the assembly is housed in an end
beam of a spreader.

5. A shock absorption assembly according to any
preceding claim, wherein a 1landing plate is provided
through which a part of the engagement means passes.

wewoep sveer mcte o | [ L RRR) HADA AR



6 Bet ween t he absorber nounting plate 22 and the upper
surface 4A of vitnes/a189% beam 4 a nmai n shock absorber 23 I S [FEaViIBISGhsso
Accerdingly, should the corner box 8 come into contact with any
surface likely to produce a shock, the mai n shock absorber 23 will be
deformed to absorb that shock. Two further tie rods 24, shorter than
the three previously described tie rods 21, extends fromthe absorber
nounting plate 22 to the region of the tw stlock nounting pllate 6 to
whi ch the actuating piston 18.is fixed. 14 Shoul d the twistlock
head 10 on the twi stlock shaft 9 mss its cooperating aperture in the
corner casting of a contai ner and accidentally engage the surface of
t he corner casting or another area of the container, then the

6. A shock absorption assembly according to Claim §,

wherein an intermediate shock absorber is provided between
the 1landing -plate and the spreader for further shock
absorption.

7. A shock absorption assembly according to Claim 5 or
6, wherein a plurality of rods are fixed to and extend from
the landing plate and terminate at and are fixed to the
mounting means.

8. ' A shock absorbtion assembly according to Claim 6,

‘wherein a part of the engagement means extends out of the

end beam and through a corner box which is slidably mounted

with respect to the end beam, which corner box carries the
intermediate shock absorber and wherein a surface of the

corner box comprises the landing plate.

9. A shock absorption assembly according to Claim 8,
wherein the absorber mounting means, the twistlock mounting
means and the corner box are fixedly connected by tie rods.

10. A shock absorption assembly according to any
preceding claim, wherein the engagement means comprises a
twistlock mechanism.

11. A shock absorption assembly according to Claim io,
wherein the twistlock assembly has a twistlock shaft, the
twistlock shaft being rotatably mounted with respect to the
mounting means and being pivotable by a limited amount with
respect to the mounting means to provide a degree of float
for a twistlock head of the twistlock mechanism.

-
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twi stlock shaft 9 which is pivotly mounted on the twi stlock nDunting:
pl ate QoRYaEs against the six tie rods 21, 24, ﬁf‘% the
mai n sho§I soﬂ%e

absorber nounting plate 22 to conpress the

v

The upper end of the corner box 8 is forned internally with a further
plate in spaced relation to the | andi ng pl ate 20, which further plate
is herein terned the i nternmedi ate plate 25. The internediate plate 25
i s not | ocat ed i mredi ately adjagent t he upper end of the corner

box 8 but is, instead, |ocated sI|g ly within the corner box 8 to
define a snall recess at the upper-end of the corner box 8. This
recess is filled wth an internedi ate shock absorber 26 which is
sandwi ched between the intermedi ate plate 25 and the | ower surface 4B
of the ard AbeGNbéksuabsbhpt;dwheassbmbnyndaegorbahg 2&ocoaay into

cont act no, n._shac or ber 23

o or reREEERa3R8) BERiRYIARFe 1 dnd Hntoddertdify BRhe 02 S oprna1iBas, oy

S defotne¢hﬁ)mnnn#inghnekns to prevent lateral or longitudinal
movement of the engagement means with respect to the

mounting means.

13. A shock absorption assembly for a cargo container
handling spreader having telescopic arms comprising a shock
absorbef fixedly mounted at one end to a main body of a (
spreader and slidably mounted at the other end to a
telescopic arm of the spreader for absorption of forces
transmitted through the telescopic arm to the ﬁain:body of

the spreader. '

14. A shock absorption assembly .substantially as

hereinbefore described with reference to and as shown in
the accompanying drawings.

-
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7 woosmsgl erably the main and internediate SHOIIBYS/00860
absorbers 23, 26 may be nmade frommaterials such as engi neering

el astonmers, both synthetic or natural, or a conbi nati on.
Al'ternatively, a hydraulic shock absorpery gy al so be used in absorber
23.. The maxi mum conpressi on of the internedi ate shock

’D End Bean

; AN Twistlock
Shocks partty ~

| Corner
0 . absorbed here
Spreader

Centre Body

Comer Box

L 10
3 Shocks mainty
5 absorbed here

10

FIG 1
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absorber 26 is governed by the depth of the recess provided at the
upper end @fooshli@s corner box 8. When the i Nt er rExABos/®860h 0 CK
absorber 26 is conpressed by the |anding pl ate 20 of the corner box 8
contacting a surface then, at maxi mum conpressi on of the internediate
shock absorber 26, the edges of txhejcogner box 8 will contact the

| ower .surface 4B of the end beam 4 so that no nore force wll be
absorbed by the intermedi ate shock absorber 26. Simlarly, when the .
tw stlock head 10 is incorrectly aligned with a corner casting and is
forced into the leg 7 of the end beam 4 conpressing the main shock
absorber 23, conpression of the main shock absorber 23 is limted to

t he di stance bet ween the edge of the corner baox 8 at the upper end and
the | ower surface 4B of the end beam 4 as showaTn FiNqure 3. Maxi mum
conpression is shown in Figure 5 which illustrategs the tw stlock
head 10 being accurately | ocated t al

t he shocks bei ng caused b @ corner

casting rather than tke”tw gt oclg~cad
the container corner castijng. > /&

v: 1R

8.
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Fi gure 6 shows the twistlock head 10 mi f
cont ai ner caveedrnemsti ng and subsequentfl y
|nterned|ate shock absorbers 23, 2
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on Figures 5 and 6 are

t hrough t he

of fl oat
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representatlve of “the Trans#ittal of force
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engbgenent of the twistlocks in the corner castings becones a faster
operati on si nW@9%#187kqui res | ess accuracy in the positioni ngpcafipdsesse
Figure 8 shows a spreader body shock absorber assenbly

spr eader .

30 which provi des shock absorption be
1 and a tel escopic_a

mount ed on the ma
other end of the s

i ntermedi at e shock a

sandwi ched between t
tel escopic arm 3.

Thi-s shock absorber
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and the main body 2
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Theat el €3
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of the spreader 1, - thus reducing the nmagnitude of any shocks transmtted to
t he mai n bodywdsedisthe spreader 1. Sonme spreader s perat®opdsaduced
for.lifting twn 20- foot (6.1 nmetres) |SO containers. Such spreaders 1
may al so i ncorporate shock absorption assenblies according to the present

linvention. - 1. A s'hocl§ apsog ption assenbly for a cargo
cont ai ner :

punk
|

T 15
- g~
I
S ' -=>k -@/LB
' -3
5'\ .. |
e 12
al
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BmL . | FIG 7
Floaf :

SUBSTITUTE SHEET (RULE 26)



handl i ng spreader conprising: engagenent neans for engaging with and
l:ocki ng ont owossangm cont ai ner corner casting; nounting neapgrigodggsint i N9
tthe, engagenent neans on a spreader, the engagenent neans being journalled
to the nmounting neans to allow rotation of the engagenment neans wth
respect to the nounting neans and thg npugting nmeans bei ng noveable wth
respect to the spreader; actuation neans for rotating the engagenent
nmeans; and shock absorber neans to absorb forces caused by novenent of the
mounting nmeans with respect topthe spreader; in 3xh assenbly the nounting
means for the engagenent neans ils a nmounting plate on which the actuation
means for rotating the engagenEJt means i s nount ¢d. 2. A shock
absorption asse t tp—Crarmt=wereryr tterstrock—abspr ber neans
conprises a sho eimeeﬁ’ﬁhéxgéreader and t he|] nounti ng

plate. 3. =assepkly ~according to daimp,
iy ‘ -, 0/‘ //% I /30

o
3t

FiG 8
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": .
wherein an absorber nounting neans is fixedly nounted to the nounting
pl ate, the shock absorber being | ocated between the absorber nmounting neans.

and .t he spreader. 4. A shock absorption assenbly a dh@S s Been Bleplacad
3, wherein the absorber nounting neans is fixedly connect ﬂ1

, |ng
plate by tie rods. 5. A shock absorption assenbly a nﬁ"mm

3 or 4, wherein a landing plate is provided through which a part o
engagement means passes.

2
spreader comprising an engagement means for éngaging with
and locking onto a cargo container corner casting; a
mounting piate for mounting the engagement means on a
spreader, the engagement means being Jjournalled to the
mounting plate to allow rotation of the engagement means
with respect to the mounting plate, the mountinq piate
being moveable with respect to the spreader; actuation
means (18) for rotating the engagement means (9), the
activation means (18) being mounted on the mounting plate
(6) and shock absorber means to absorb forces caused by
movemént of the mounting means with respect to the

spreader.

EP-A-0442 154, DE-A-2 227 823 and DE-A-2 756 340
all disclose twistlock mechanisms for engaging and locking
onto corner castings of cargo containers. The corner
castings are engaged by a twistlock shaft which terminates
in a twistlock head. The shaft is rotatably mounted with
respect to the container spreader. A piston or the like is
actuable to cause rotation of the shaft. The piston or the
like is mounted remote from the element upon which the

shaft is rotatably mounted.

. Preferably the engagement means is journalled to
the mounting plate to prevent 1lateral or longitudinal
movement of the engagement means with respect to the

mounting plate.

_ In order that the present invention may be more
readily understood, an embodiment thereof is now described,
by way of example, with reference to the accompanying

drawings, in which:

J FIGURE 1 1is a perspectlve view of one end of a
' ' spreader housing two shock absorption assemblies’ embodylng

the present invention;

2 ANENDEDfﬁﬁfx
- § WA 1997




11 '6 A shock absorption assenbly according to Claimb5, wherein the
Iandlng plate is fixedly connected to the absorber nounting nmeans by t|e

rods. 7. A shock absorption assenbly"- accordlng to C1a|n15 or 6,
wherein an intermedi ate shock absorber is provided between the [ anding ’
plate and the spreader for further shock absorption. 8. A shock

absorption assenbly according to Caim?7, wherein the assenbly is housed in
an end beam of the spreader. :
3

FIGURE 2 is a detailed perspective view of the left
hand corner of the spreader of Figqure 1, the sSpreader
casing being cut away to show the shock absorption assembly
embodying the present invention;

FIGURE 3 is an end View, partly in cross-section of
the left hand corner of the spreader of Figure 1 showing a
shock absorption assembly embodying the present invention;

FIGURE 4 is a side view, partly in cross-section,
of the left hand corner of the spreader of Figure 1 showing
a shock absorption assembly embodying the present

invention;

FIGURE 5 shows the shock absorption assembly of
Figure 3 when correctly engaging a corner casting on a
container; '

FIGURE 6 shows the shock absorption assembly of
Figure 3 when incorrectly engaging a corner casting of a

| . container;

FIGURE 7 is a cross-sectional view of a floating
twistlock mechanism for use with the present invention;

and
L FIGURE 8 is a perspective view of a shock

absorption assembly embodying the present invention
positioned between an arm and a main body of a spreader.

E Referring to Figure 1, a spreader 1 for use with. a
! ' quayside crane or the like comprises a main body 2 for

AMENDED SHEET
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9. ' A shock absorption assenbly accordlng to Claim8, mhereln a part of.

tihe engagenent nmeans extends out of the"end beam and through & corner

which is slidably nounted with respect to the end beam which ccorner box-4
carries the internedi ate shock absorber and wherein a wall of the corner

box conprises the | anding pl ate. 10. A shock abserption—assefrbhy-

according

to

novenent of the engagenent. neans with respectl®o the nDu

any precedi ng claimwherein the engage S ”% Replaced
journalled to the nounting plate to prevent | ateral ﬂm% r

A shock absorption assenbly according to any one of O ai

reln

t he engagenent neans conprises a tw stlock nmechani sm
_ CLAIMS:

1. A shock absorption aSsembly for a cargo container
handling spreader (1) comprising: engagement means (9,10)
for engaging with and locking onto a cargo container corner
casting; a mounting plate (6) for mounting the engagement
means .(9,10) on a spreader, the éngagement means (9) being
journalled to the mounting plate (6) to allow rotation of
the engagement means (9) with respect to the mounting plate
(6), the mounting plate (6) being moveable with respect to
the spreader (1); actuation means (18) for rotating the
engagement means (9), the actuation means (18) being
mounted on the mounting plate (6); and shock absorber
means (22) to absorb forces caused by movement of the
mounting plate (6) with respect to the spreader (1).

2. A shock absorption assembly according to Claim 1,
wherein the shock absorber means (23) comprises a shock
absorber (23) located between the spreader (1) and the
mounting plate (6).

3. A shock absorption aésembly according to Claim 2,
wherein an absorber mounting means (22) is fixedly mounted
to the mounting plate (6), the shock absorber (23) being
located'between the absorber mounting means (22) and the

spreader (1).

4. A shock absorption assembly according to any

preceding claim, wherein the assembly is housed in an end

beam (4) of a spreader (1)}.

5. A shock absorption assembiy according to any

'preceding claim, wherein a landing plate (20) is provided

through which a part of the engagement means (9) passes.
- .

box AN

AMENDED SHEET |

THIS SHEET HAS B

I T e




12* 12. A shock absorption assenbfy according to Claim1l, wherein the .

twi stl ock nmechani smhas a tw stlock shaft, the;tw stl ock

shaft. bei ng

rotatably mounted with respect to the-mounting:plate and-berng*prvorabré:byn

a limted amount with respect to the nmounting plate to gy
float for a twi stlock head of the tw stlock mechani sm '
absorption assenbly according to any preceding claim
cont ai ner handl i ng spreader

ﬁegﬁa&qu R ?a@edOf

T

11

6. A shock absorption assembly according to Claim 5,
wherein an intermediate shock'absorbgr (26) is provided
between the landing plate (20) and the spreader (1) for
further shock absorption. ' :

7. A shock absorption assembly according to Claim 5 or
6, wherein a plurality of rods (21) are fixed to and extend
from the landing plate (20) and terminate at and are fixed

to the mounting plate (6).

8. A shock absorption assembly according to Claim 6,
wherein a part of the engagement means (9) extends out of
the end beam (4) and through a corner box (8) which is
slidably mounted with respect to the end beam (4), which
corner box (8) carries the intermediate shock absorber (26)
and wherein a surface of the corner box (8) comprises the

landing plate (20).

9. A shock absorption assembly according to Claim:8;
wherein the absorber mounting means (22), the mounting
plate (6) and the cornef.box (8) are fixedly connected by
tie rods (21).

"10. A shock absorption assembly according to any

preceding claim, wherein the engagement means (9) comprises

a twistlock assembly.

11. - A shock absorption assembly according to Claim 10,
wherein the twistlock assembly hasdé twistlock shaft (9),
the tw1stlock shaft (9)' being rotatably mounted with
respect to ‘the mounting plate (6) and being pivotable by a
limited amount with respect to the mounting plate (6) to
provide a degree of float for a twistlock head (10) of the

twistlock mechanism.

A YRR THIS SHEET 1S Bee
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hadi ng tel escopic arnms—comprising a “body shock absorber fixedly nounted at
one end to a main body gf & Hgspgee,aﬂ@raceand sl i dably nount ed({%lé&fﬁe?m%rBEENi

end to a telescopic arm for absorption of fqrceSggsiacen.  °,,°
transnitted through the m to the main body of tlhe spreader ”__.
14. A shock absorpti o tantially as herein before described

with reference to and as shown in the acconpanyi ng draw ngs. WO
96/ 11873 12F‘CT/ | B95/ 00860
12. A shock absorption assembly according to any

preceding claim, wherein the engagement means (9) is
journalled to the mounting plate (9) to prevent lateral or
longitudinal movement of the engagement means (9) with

respect to the mounting plate (9).

13. A shock absorption assembly for a cargo container
handling spreader (1) having telescopic arms (3) comprising
a shock absorber (34) fixedly mounted at one end to a main
body of a spreader (1) and slidably méunted at the other
end to a telescopic arm (3) of the spreader (1) for
absorption of forces transmitted through the telescopic arm
(3) to the main body of the spreader (1).

This is the replacement s

RN A M) I]ILI i e =5 MAY GO



12~ 12. A shock absorption assenbly substantially as;herein

bef ore described with reference to and as shown in the acconpanyi ng:
dr gw ngs. 13. Any novel feature or conbination- of * features®
di scl osed herein. WD 96/ 11873

<

PCT/ | B95/ 00860
3 / 6
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13 -~ o | " AVENDED CLAIMB  [received by t o Rratron ’
Buxeau on 29 March 1996 (29.03.96); original clains 1-3IR CEMEUTﬁVEET

amended clainms 1-14 (3 pages)] 1. - A shock absorption|aFsSenbly for a
targo container handling spreader conprising: engagerfe t16rr€érﬂs19980r

2ngagi ng with and | ocking onto a cargo container corner cgs |mgﬂmmbu@y?pg.:

reans for mounti ng the engagenment means on a spreader, thg SEETTIS S <4
nmeans being journalled to the nounting nmeans to allow rotatican Oth

engagenment nmeans W th respect to the nnuntiﬁb means, the nounting neans
bei ng noveable with respect to the spreader; actuation means for =

rotating the engapeardér n@@ﬁprisim_;:acéngmtgemntrm@aasbebagengagmd wmthhend 3

Tount 109 e 1 oRREd S, A i, TR e Aeh S ang
shock absor pti onmasssnfby mountimagthe Ehgagement means on a spreader, the
| engagement means being journalled to the mounting means to
allow rotatlon of the engagement means with frespect to the
mounting means and the mounting means being moveable- with
respect to the spreader; actuation means for rotating the
engagement means; and shock absorber means to absorb forces
caused by movement of the mounting means with respect to
the spreader; in which assembly the mounting means_ for the
engagement means is a mounting plate on which the actuation
means for rotating the engagement means is mounted.

Preferably the engagement means is journalled té
the mounting means to preveﬁt lateral or longitudinal
movement of the engagement means with respect to the
mounting means.

In order that the present invention may be more
readily understood, an embodiment thereof is now described,
by way of example, with reference to the. acconmpanying
drawings, in which:

FIGURE 1 is a perspective view of one end of a
spreader housing two shock absorption assemblies embodying
the present invention;

FIGURE 2 is a detailed perspective view of the left
hand corner of the spreader of Figure 1, the spreader
casing being cut away to show the shock absorption assembly
embodying the present invention;

FIGURE 3 is an end view, partly in cross-section of
! _ the left hand corner of the spreader of Figure 1 showing a
shock absorption assembly embodying the present invention;

FIGURE 4 is a side view, partly in cross-section,
of the left hand corner of the spreader of Figure 1 showing

?
¥
S .
1



wherei n the shock absorber means conprises a shock absor ber FEEEWEQWE“TS HEE

T
bet:ween the spreader and the nounting neans. 3. A shog ﬂé ﬁgoﬁgb ﬂﬁ% %
|
1
-

séenbly according to Claim2, wherein an absorber nounting: 5
i xedly nounted to the engagement nounting mfans, the shock:

|ocat ed between the absorber nounting neans and the spreader A -
shock  absor pti 0Ny, 38pEilded 2662h8ENEadtdng@Yandr m@aﬂge@éarWT TBE ™

t he assenbly is housed in an end be reade

absorption ~asserfBP¥e &esdii /P93 aH&thr%Eeedﬁﬂﬁe%ﬁi%’fm R r (,Prﬁvé%ri%% a

| andi ng pl ate i s gepvatied degireeught wWifilohta jar tthef twestbhockemechamisms S5°',

Passes. engagement of the twistlocks in the corner castings becomes
a faster operation since it requires less accuracy in the

sor ber being

positioning of the spreader.

Figure 8 shows a spreader body shock absorber
assembly 30 ‘which provides shock absorption between the
main body 2 of the spreader 1 and a telescopic arm 3 of the
spreader 1.

A shock absorber 31 is mounted on the main body 2
of the spreader 1 by a mounting plate 32, the other end of
the shock absorber 31 being attached to an arm plate 33.
An intermediate shock absorber 34 is provided on the arm
plate 33 and is sandwiched between the arm plate 33 and a
wear pad 35 which contacts the telescopic arm 3. The
telescopic arm 3 is slidable over the wear pad 35. This
shock absorber assembly 30 enables some of the shock
imparted by the container onto the spreader 1 to be
absorbed between the telescopic arms 3 and the main body 2
of the spreader 1, thus redﬁcing the magnitude of any
shocks transmitted to the main body 2 of the spreader 1.

Some spreaders 1 are produced for lifting twin 20-
foot (6.1 metres) ISO containers. Such spreaders 1 may
also incorporate shock absorption assemblies according to
the present invention.



WD 96/°11873

14 : 6. A
an ‘internediate s
the spreader for

assenbly accordin
to and extend fro

PCT/ | B95/ 00860 —_—
shock absorptlon assenbly according to EmmMESHEﬁTi
hock absorber is provided betjyeen the | ' :

further shock absorption. 7. A gapgarﬁhmon
gtodaﬂnSor &\maeHIaMUmﬂHygfrosamahxar
IMS:) anding plate and terminate at and are-fixed to the

o s e e 2%

1. A shock absorption assembly for a cargo container
handling spreader comprising: engagement means for engaging
with and locking onto a cargo container corner casting;
mounting means for mounting the engagement means on a
spreader, the engagement means being journalled to the
mounting means to allow rotation of the engagement means
with respect to the mounting means and. the mountlng means
being moveable with respect to the spreader:; actuatlon
means for rotating the engagement means; and shock absorber
means to absorb forces caused by movement of the mounting
means with respect to the spreader; in which assembly the
mounting means for the engagement means is a mounting plate
on which the actuation means for rotating the engagement

means is mounted.

2. A shock absorption assembly according to Claim 1,
wherein the shock absorber means comprises a shock absorber
located between the spreader and the mounting plate.

3. A shock absorption assembly according to Claim 2,
wherein an absorber mounting means is fixedly mounted to
the mounting plate, the shock absorber being 1located
between the absorber mounting means and the spreader.

4, A shock absorption assembly according to Claim 3,
wherein the absorber mounting means is fixedly connected to

the mounting plate by tie rods.

5. A shock absorption assembly according to Claim 3 or
4, wherein a landing plate is provided through which a part
of the engagement means passes.

A



mountT ng means.
wherein a part of the engagenent neans extends out of the e
tthi ough a corner box which is slidably nmounted wth respect
beam which corner box carries the internediate shock absor
a surface of the corner box conprises the | anding plate. ;

8. A shock absorption assenbly accor dg é~

aemqﬁhﬁv

foa '.:'-.
W -

n
{%BSF&B%% n

shock absorption assenbly according to Caim8, wherein the iabsorter

mount i ng neans,

the tw stlock nounting neans and t he corner hox—are—

fi xedly connected by tie rods. 10. l1dhock absorption assenbly

accordi ng

to

any preceding claim mhereln t he engagenent neans conpri ses

a twstlock meciganism a shock absorption assembly according to Claim 5,

wherein the 1landing plate is fixedly connected to the
absorber mounting means by tie rods.

7. A shock absorption assembly according to Claim 5 or
6, wherein an intermediate shock absorber is provided
between the landing plate and the spreader for further
shock absorption.

8. A shock absorption assembly according to Claim 7,

. wherein the assembly is housed in an end beam of the

spreader.

S. A shock absorption assembly according to Claim 8,
wherein a part of the engagement means extends out of the
end beam and through a corner box which is slidably mounted
with respect to the end beam, which corner box carries the
intermediate shock absorber and wherein a wall of the
corner box comprises the landing plate.

10. A shock absorption assembly according to any
preceding claim wherein the engagement means is journalled
to the mounting plate to prevent lateral or longitudinal
movement of the engagement means with respect to the
mounting plate.

11. A shock absorption assembly according to any one of
Claims 1 to 9, wherein the engagement means comprises a

twistlock mechanism. .

* c L M S *



11.- .~ A shock absorption assenbly according to Caim10, wherein the ';11
twi:stl ock assenbly has a twi stlock shaft, the tw stlock shaf | REMENT SHEET ¢
rotatably nounted with respect to the nounting neans and bei pi-votatrte :
by a limted anount with respect to the nounting nmeans to pr |c‘3§)a‘:g§g§fué@

of float for a tw stlock head of the tw stl ock nechani sm

96/11873 PCT/ | B95/ 00860
: 12
12. A shock absorption assembly according to Claim 11,

wherein the twistlock mechanism has a twistlock shaft, the
twistlock shaft being rotatably mounted with respect to the
mounting plate and being pivotable by a limited amount with
respect to the mounting plate to provide a degree of float
for a twistlock head of the twistlock mechanism. -

13. A shock absorption assembly according to any
preceding claim for a cargo container handling spreader
having telescopic arms comprising a body shock absorber
fixedly mounted at one end to a main body of the spreader
and slidably mounted at the other end to a telescopic arm
of the spreader for absorption of forces transmitted
through the telescopic arm to the main body of the
spreader. ' -

14. A shock absorption assembly substantially as herein
before described with reference to and as shown in the
accompanying drawings.
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(57) Abstract

A shock absorption assembly for a cargo container
handling spreader (1) comprising: engagement means (5)
for engaging with and locking onto a cargo container comer
casting; mounting means for mounting the engagement
means (5) on a spreader (1), the engagement means (5)
being journalled to the mounting means to allow rotation
f the engagement means (5) with respect to the mounting
neans and to prevent lateral or longitudinal movement of
the engagement means (5) with respect to the mounting
means, the mounting means being moveable with respect to
*| the spreader (1); and shock absorber means (23, 26, 30) to
absorb forces caused by movement of the mounting means
with respect to the spreader (1).
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