
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

92
7 

17
6

A
1

TEPZZ 9 7_76A_T
(11) EP 2 927 176 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.10.2015 Bulletin 2015/41

(21) Application number: 15248044.8

(22) Date of filing: 03.04.2015

(51) Int Cl.:
B66C 13/04 (2006.01) B66D 1/50 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA

(30) Priority: 04.04.2014 GB 201406180

(71) Applicant: Dan McNally Limited
Monaghan (IE)

(72) Inventor: Corrigan, Declan
Monaghan (IE)

(74) Representative: Peter, Kenneth William
K. W. Peter & Co. 
Bush House 
Edinburgh Technopole 
Milton Bridge, Penicuik
Edinburgh, Midlothian EH26 0BB (GB)

(54) HOIST APPARATUS

(57) The proposed hoist apparatus (12) comprises a
load engaging arrangement (16) which is configured to
hold and at least one of lift and lower a load upon appli-
cation of a lifting force by said hoist apparatus (12) to the
load engaging arrangement. The hoist apparatus (12)
further comprises tensioning apparatus (18) which is me-

chanically coupled to the load engaging arrangement
(16). The tensioning apparatus (18) is configured to se-
lectively apply a tensioning force to the load engaging
arrangement (16) as the load engaging arrangement is
being at least one of lifted and lowered, the tensioning
force being oppositely directed to the lifting force.
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Description

Field of the Invention

[0001] The present invention relates to hoist apparatus
comprising a load engaging arrangement, such as a lift-
ing hook, and a method therefor. The present invention
also relates to a crane comprising such hoist apparatus.

Background Art

[0002] The erection of the like of a wind turbine or re-
moval of parts of a wind turbine during repair or decom-
missioning operations is normally accomplished with the
aid of a mobile crane and typically with a single arm mo-
bile crane. Parts of a wind turbine being installed or re-
moved, such as sections of tower and the nacelle, are
attached to the hook block of the crane before being
raised to the requisite height and moved into position for
installation or detached and lowered to the ground. The
hook block of the crane is light compared with when it is
laden. Furthermore wind turbine parts are normally light
at 150 to 250 kg compared with other loads. As much as
500 m of hoist rope may be wound in as the hook block
is raised prior to removal of a wind turbine part or during
lifting of a wind turbine part from the ground. There is
therefore a tendency for the rope to be insufficiently tightly
wound on the hoist drum with the topmost coil of rope
being liable to cut into the coils underneath to thereby
cause jarred or sudden movement of the load and in par-
ticular during lowering of the wind turbine part after its
removal or when the wind turbine part is being manoeu-
vred into position during installation. Jarred movement
of the wind turbine part can cause damage to the part
itself and to other parts of the wind turbine.
[0003] It is known to add weight to the hook block to
improve upon the tightness of winding of rope on the hoist
drum either during raising of a load or during raising of
the hook block prior to lowering of a load. There is, how-
ever, a limit to the weight that can be added to a hook
block. An alternative approach involves using two hook
blocks. A first, hook block is used to raise the load to the
installation height. Meanwhile an unladen but weighted
second hook block is raised to the installation height. The
second hook block can be more heavily weighted than
the first hook block on account of the former hook block
being unladen to thereby achieve a tighter wind of rope
on the hoist drum. When both hook blocks are at the
installation height the load is transferred from the first
hook block to the second hook block. Installation of the
load is therefore from the second hook block which is
less liable to give rise to jarring. However the transfer of
the load in mid-air presents a safety risk and runs contrary
to safety regulations in force in some jurisdictions. A fur-
ther approach involves the use of brakes to prevent sud-
den jar inducing movement of the rope on the hoist drum
being conveyed to the load. However the use of brakes
involves undesirable energy dissipation and requires

careful control.
[0004] The present invention has been devised in the
light of the inventor’s appreciation of the shortcomings
of the above mentioned approaches to addressing load
jarring. It is therefore an object for the present invention
to provide hoist apparatus comprising a load engaging
arrangement, such as a lifting hook, the hoist apparatus
being configured to reduce the likelihood of a load being
jarred by sudden movement of rope wound on a hoist
drum of the hoist apparatus.
[0005] It is a further object for the present invention to
provide a method of lifting or lowering a load with hoist
apparatus comprising a load engaging arrangement,
such as a lifting hook, the method being operative to re-
duce the likelihood of the load being jarred by sudden
movement of rope wound on a hoist drum of the hoist
apparatus.

Statement of Invention

[0006] According to a first aspect of the present inven-
tion there is provided hoist apparatus comprising:

a load engaging arrangement, such as a lifting hook,
which is configured to hold and at least one of lift and
lower a load upon application of a lifting force by the
hoist apparatus to the load engaging arrangement;
and
tensioning apparatus mechanically coupled to the
load engaging arrangement, the tensioning appara-
tus being configured to selectively apply a tensioning
force to the load engaging arrangement, the tension-
ing force being oppositely directed to the lifting force.

[0007] In use, a load engaging arrangement comprised
in hoist apparatus is attached to a load such as wind
turbine lifting equipment. Operation of the hoist appara-
tus applies a lifting force to the load engaging arrange-
ment so as to support the load engaging arrangement
and either lift or lower the load engaging arrangement.
The force applied by the hoist apparatus to the load en-
gaging arrangement may be a supporting force. Tension-
ing apparatus comprised in the hoist apparatus is me-
chanically coupled to the load engaging arrangement.
The tensioning apparatus is operative to selectively apply
a tensioning force to the load engaging arrangement, the
tensioning force being oppositely directed to the lifting
force. The tensioning apparatus may be operative to ap-
ply the tensioning force as the load engaging arrange-
ment is being at least one of lifted and lowered. More
specifically the tensioning apparatus may be operative
to apply the tensioning force as the load engaging ar-
rangement is being lifted with a light load, such as a wind
turbine part, which may be liable to give rise, for example,
to insufficiently tight winding of rope wound on a hoist
drum of the hoist apparatus. The present invention may
be applied to particular advantage by applying the ten-
sioning force as the load engaging arrangement is being
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lifted without a load to a height where the load engaging
arrangement is attached to a load prior to lowering the
load, for example, to the ground. The tensioning appa-
ratus may be operative to cease to apply the tensioning
force when the load engaging arrangement is not being
lifted or lowered. For example the tensioning apparatus
may be operative to cease to apply the tensioning force
when the load engaging arrangement is at a requisite
height for attachment or detachment of the load. More
specifically the tensioning apparatus may be operative
to cease to apply the tensioning force when the load en-
gaging arrangement and perhaps also the load is raised
above the ground and when the load engaging arrange-
ment is not being moved upwards or downwards. Appli-
cation of the tensioning force to the load engaging ar-
rangement may increase the level of tension on at least
one rope of the hoist apparatus whereby the at least one
rope may be more tightly wound on a storage arrange-
ment such as a hoist spool or drum of the hoist apparatus
as the load engaging arrangement is lifted. As described
further below the tensioning apparatus may be config-
ured to change the applied tensioning force. The present
invention may be advantageous in particular prior to at-
tachment of a load such as during a decommissioning
operation. This is because the load engaging arrange-
ment is raised under light loading conditions and is there-
fore liable to slacker winding of the rope of the hoist ap-
paratus on the storage arrangement before being low-
ered in a laden condition when jarring may be liable to
occur.
[0008] The tensioning apparatus may be configured to
apply the tensioning force from a location spaced apart
from the load engaging arrangement. The tensioning ap-
paratus may be spaced apart from the load engaging
arrangement. The hoist apparatus may therefore further
comprise at least one tensioning member which is me-
chanically coupled at a first location to the load engaging
arrangement and is mechanically coupled to the tension-
ing apparatus at a second location which is spaced apart
from the first location. The at least one tensioning mem-
ber may be operative to couple the tensioning force to
the load engaging arrangement. In a form of the invention
the hoist apparatus may comprise two tensioning mem-
bers which are each mechanically coupled to the load
engaging arrangement at spaced apart locations on the
load engaging arrangement. More specifically the two
tensioning members may be mechanically coupled, for
example by way of sheaves, to the load engaging ar-
rangement at respective locations on opposite sides of
the load engaging arrangement. Coupling of the two ten-
sioning members to the load engaging arrangement in
this fashion may provide unobstructed space underneath
the load engaging arrangement. The hoist apparatus
may be configured such that the tensioning apparatus is
static. Having static tensioning apparatus may reduce
the extent to which the load engaging arrangement
swings when being raised to thereby provide for ease of
proper winding of the rope on the hoist drum. More spe-

cifically the tensioning apparatus may be located at or
near the ground. A separation between the tensioning
apparatus and the load engaging arrangement may thus
increase as the load engaging arrangement is lifted. The
hoist apparatus may therefore be configured to increase
a length of the tensioning member, for example, as the
load engaging arrangement is lifted. The tensioning ap-
paratus may be configured to maintain a desired tension-
ing force as the length of the tensioning member is in-
creased or decreased.
[0009] The tensioning member may comprise a plia-
ble, elongate member and more specifically a rope, such
as a wire rope. The tensioning apparatus may be config-
ured to pay out the pliable, elongate member as the load
engaging arrangement is lifted to thereby increase the
length of tensioning member. The tensioning apparatus
may comprise a tensioning member dispenser apparatus
which is configured to store the pliable, elongate member
and is operative to pay out the pliable, elongate member.
The tensioning member dispenser apparatus may com-
prise a tensioning member storage apparatus. The ten-
sioning member storage apparatus may comprise a
spool on which the tensioning member is wound. The
tensioning member dispenser apparatus may further
comprise an actuator, such as a motor, which is operative
to drive the tensioning member storage apparatus, for
example, during storage of the tensioning member on
the tensioning member storage apparatus. During lifting
of the load engaging arrangement the actuator is inop-
erative and the hoist apparatus otherwise configured
such that resistance is presented to the tensioning mem-
ber being drawn from the tensioning member storage
apparatus.
[0010] The tensioning member storage apparatus may
further comprise a brake which is operative to present
resistance to the tensioning member being drawn from
the tensioning member storage apparatus. Alternatively
or in addition the tensioning member storage apparatus
may comprise at least one motor which is operative to
present resistance to the tensioning member being
drawn from the tensioning member storage apparatus.
The at least one motor may be otherwise operative to
wind the tensioning member onto the tensioning member
storage apparatus, such as after use of the tensioning
member.
[0011] The hoist apparatus may be configured such
that an end of the tensioning member other than an end
at the tensioning member dispenser apparatus is fixed
at a location other than the load engaging arrangement.
Nevertheless the tensioning member may be mechani-
cally coupled to the load engaging arrangement between
the two ends to thereby apply the tensioning force to the
load engaging arrangement. More specifically the ten-
sioning member may be mechanically coupled to the load
engaging arrangement so as to provide for movement of
the tensioning member relative to the load engaging ar-
rangement. Such relative movement may take place as
the load engaging arrangement is lifted by the hoist ap-
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paratus. The load engaging arrangement may comprise
a sheave which receives the tensioning member and pro-
vides for movement of the tensioning member relative to
the load engaging arrangement. The tensioning member
may therefore extend from the tensioning member dis-
penser apparatus up to the sheave comprised in the load
engaging arrangement and then on to a location where
the tensioning member is fixed.
[0012] As mentioned above, the tensioning apparatus
may be configured to maintain a desired tensioning force
as the length of the tensioning member is increased.
More specifically the tensioning apparatus may be con-
figured to maintain the desired tensioning force at the
location where the tensioning member is fixed, i.e. at a
location other than the location of the tensioning member
dispenser apparatus. The tensioning apparatus may
comprise a tensioning arrangement to which the tension-
ing member is fixed and which is operative to provide a
tensioning force in the tensioning member. The tension-
ing arrangement may be configured to change a tension
in the tensioning member. The tensioning force may be
changed to provide for the application of a desired ten-
sioning force to the load engaging arrangement. More
specifically the tensioning arrangement may be config-
ured to move the fixed end of the tensioning member to
change a separation between the fixed end of the ten-
sioning member and the load engaging arrangement.
The tensioning arrangement may be configured to re-
duce a separation between the fixed end of the tensioning
member and the load engaging arrangement to thereby
reduce the tensioning force; and to increase a separation
between the fixed end of the tensioning member and the
load engaging arrangement to thereby increase the ten-
sioning force. The tensioning arrangement may comprise
a linear motor which is operative to move the fixed end
of the tensioning member relative to the load engaging
arrangement. More specifically the linear motor may
comprise a hydraulic cylinder.
[0013] The tensioning arrangement may further com-
prise a force transducer such as a load cell which is op-
erative to measure the tensioning force. The force trans-
ducer may be comprised in a main conduit, for example
from a hydraulic accumulator, to the hydraulic cylinder.
The hoist apparatus may be configured to control the
tensioning arrangement with regards to the tensioning
force in dependence on an output from the force trans-
ducer. The hoist apparatus may therefore comprise con-
trol apparatus which is operative to receive an output
from the force transducer. The control apparatus may be
further operative to provide a signal to the tensioning ar-
rangement to, for example, provide for control of the lin-
ear motor. The control apparatus may store a predeter-
mined value, e.g. a set-point, corresponding to a prede-
termined tensioning force. The predetermined tensioning
force may be stored in dependence on operation by a
user of the hoist apparatus. According to one approach
the predetermined value may be entered by the user by
way of a user control such as a control panel. According

to another approach the load engaging arrangement may
be lifted by the hoist apparatus until the tensioning force
as measured by the force transducer reaches a desired
level and a user may thereupon operate the control ap-
paratus to store the measured value as the predeter-
mined value.
[0014] Where the linear motor comprises a hydraulic
cylinder, a pressure may be changed within the hydraulic
cylinder to move the fixed end of the tensioning member
and the load engaging arrangement. More specifically a
pressure may be reduced within the hydraulic cylinder to
provide for a movement of the fixed end of the tensioning
member towards the load engaging arrangement. The
hydraulic cylinder may comprise a release valve which
is operable to reduce the pressure within the hydraulic
cylinder. The release valve may be operated in depend-
ence on a signal provided by the control apparatus.
When, for example, the tensioning force as measured by
the force transducer exceeds a predetermined value the
control apparatus may be operative to actuate the valve
whereby pressure is released from the hydraulic cylinder.
Alternatively or in addition and where the linear motor
comprises a hydraulic cylinder, a pressure may be in-
creased within the hydraulic cylinder to provide for a
movement of the fixed end of the tensioning member
away from the load engaging arrangement. The tension-
ing arrangement may comprise a hydraulic accumulator
and an accumulator valve which is operable to release
pressure from the hydraulic accumulator to the hydraulic
cylinder. The accumulator valve may be operated in de-
pendence on a signal provided by the control apparatus.
When, for example, the tensioning force as measured by
the force transducer is below a predetermined value the
control apparatus may be operative to actuate the accu-
mulator valve whereby pressure in the hydraulic cylinder
is increased. The tensioning arrangement may further
comprise an electric motor which is operative to charge
the hydraulic accumulator.
[0015] As mentioned above the tensioning apparatus
may be operative to release the tensioning force when
the load engaging arrangement is at the installation
height. According to one approach the tensioning force
may be released to at least a certain extent by operation
of the tensioning arrangement to move the fixed end of
the tensioning member towards the load engaging ar-
rangement. According to another approach the tension-
ing force may be released by lowering the load engaging
arrangement. Thereafter the fixed end of the tensioning
member may be released from the tensioning arrange-
ment. The tensioning arrangement may therefore com-
prise a releasable fastener which is operative to releas-
ably fasten the tensioning member to the tensioning ar-
rangement. The releasable fastener may be manually
operable.
[0016] The present inventor has appreciated that after
release of the tensioning member from the tensioning
arrangement, safe removal of the tensioning member
from the load engaging arrangement presents some dif-
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ficulty. For example winding the tensioning member back
onto the tensioning member dispenser apparatus is a
normally safe operation until the now released end of the
tensioning member reaches the load engaging arrange-
ment. However when the tensioning member has disen-
gaged from the load engaging arrangement the falling
tensioning member is liable to cause damage or injury
and in particular where the tensioning member is heavy
such as is often the case when the tensioning member
is a wire rope. In the light of an appreciation of the problem
the present inventor has devised a configuration which
addresses the problem.
[0017] The hoist apparatus may further comprise an
elongate member. The elongate member may be lighter,
for example per unit length, than the tensioning member.
More specifically the elongate member may be lighter by
a factor or at least two, four, six, eight, ten, fifteen or
twenty than the tensioning member. The elongate mem-
ber may be less hard than the tensioning member. More
specifically the elongate member may be formed from
non-metallic material such as a textile or plastics mate-
rial. The elongate member may be attached towards the
end of the tensioning member present at the tensioning
arrangement. Attachment of the elongate member may
be achieved manually, for example by an operator of the
hoist apparatus. The hoist apparatus may then be oper-
ative to draw the tensioning member from the load en-
gaging arrangement. As described above the tensioning
member may be movably coupled to the load engaging
arrangement, for example by way of a sheave. Drawing
of the tensioning member from the load engaging ar-
rangement may therefore draw the formerly fixed end of
the tensioning member with the elongate member at-
tached towards the load engaging arrangement. When
the tensioning member passes the load engaging ar-
rangement the tensioning member may be supported in
the air by the attached elongate member and then pro-
gressively lowered to the ground. The elongate member
may therefore provide for safer lowering of the tensioning
member to the ground.
[0018] When the tensioning member reaches the
ground the elongate member may be detached from the
tensioning member. Detachment of the elongate mem-
ber may be achieved manually, for example by an oper-
ator of the hoist apparatus. When the elongate member
has been detached the hoist apparatus may be operative
to draw in the elongate member. The hoist apparatus
may be configured to store the drawn in elongate mem-
ber. The hoist apparatus may comprise an elongate
member spool or drum which is operative to store the
elongate member. The elongate member spool may be
operative to dispense the elongate member when the
tensioning member is being drawn from the load engag-
ing arrangement. Alternatively or in addition the elongate
member spool may be operative to wind the elongate
member thereon when the elongate member is being
stored. The hoist apparatus may therefore comprise a
motor, such as an electric motor, which is operative to

actuate the elongate member spool to provide for winding
of the elongate member thereon.
[0019] It may be desirable to have a predetermined
tension and perhaps also a comparatively or even sub-
stantially constant tension in the elongate member, for
example when the tensioning member is being drawn
from the load engaging arrangement. The hoist appara-
tus may therefore comprise a biasing arrangement which
is operative to provide for tension in the elongate member
when in use. The biasing arrangement may comprise at
least one spring which is operative to provide a spring
bias. The biasing arrangement may comprise a biasing
sheave with which the elongate member mechanically
couples and the hoist arrangement may be configured
such that the biasing arrangement applies a bias to the
biasing sheave to thereby provide tension in the elongate
member. Where the elongate member is stored on an
elongate member dispenser in the form of the like of an
elongate member spool, the biasing arrangement may
be configured to provide for movement of the elongate
member relative the elongate member dispenser in a di-
rection generally and perhaps substantially orthogonal
to a direction in which the elongate member is drawn
from or stored on the elongate member dispenser. More
specifically and where the elongate member dispenser
comprises an elongate member spool, the biasing ar-
rangement may be configured to provide for movement
of the elongate member along the elongate member
spool. Where the biasing arrangement comprises a bi-
asing sheave, the biasing arrangement may further com-
prise a member which is mechanically coupled with the
biasing sheave so as to provide for movement of the
sheave relative to the member.
[0020] According to a second aspect of the present
invention there is provided a crane comprising hoist ap-
paratus according to the first aspect of the present inven-
tion. The crane may be fixed or mobile although the
present invention finds particular application with mobile
cranes which are operative to lower parts of wind tur-
bines. With regards to load capacity, the crane require-
ments range from 350 to 1200 tonnes. The crane may
be a telescopic crane and telescoping parts of the crane
may be extended and contracted by, for example, hy-
draulic power. Alternatively or in addition the crane may
be a single arm crane. Further embodiments of the sec-
ond aspect of the present invention may comprise one
or more features of the first aspect of the present inven-
tion.
[0021] According to a third aspect of the present inven-
tion there is provided a method of at least one of lifting
and lowering a load, the method comprising:

applying a lifting force by way of hoist apparatus to
a load engaging arrangement, such as a lifting hook,
which is configured to hold and at least one of lift and
lower a load; and
selectively applying a tensioning force to the load
engaging arrangement by way of tensioning appa-
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ratus which is mechanically coupled to the load en-
gaging arrangement, the tensioning force being op-
positely directed to the lifting force.

[0022] As described above the tensioning apparatus
may comprise at least one tensioning member which is
removably coupled to the load engaging arrangement.
Furthermore and when the load engaging arrangement
is at installation or removal height, a fixed end of the at
least one tensioning member may be detached from a
tensioning arrangement. The method may further com-
prise attaching at least one elongate member, which may
be of a form as described above, towards the fixed end
of a respective at least one tensioning member. When
the at least one tensioning member has been removed
from the load engaging arrangement and is, for example,
on the ground the method may further comprise detach-
ing the at least one elongate member from the at least
one tensioning member. Further embodiments of the
third aspect of the present invention may comprise one
or more features of the first or second aspect of the
present invention.
[0023] According to a further aspect of the present in-
vention there is provided hoist apparatus comprising: a
load engaging arrangement, such as a lifting hook, which
is configured to hold and at least one of lift and lower a
load upon application of a lifting force by the hoist appa-
ratus to the load engaging arrangement; and tensioning
apparatus mechanically coupled to the load engaging
arrangement, the tensioning apparatus being operative
to apply a tensioning force to the load engaging arrange-
ment, the tensioning force being oppositely directed to
the lifting force. Embodiments of the further aspect of the
present invention may comprise one or more features of
any previous aspect of the present invention.

Brief Description of Drawings

[0024] Further features and advantages of the present
invention will become apparent from the following spe-
cific description, which is given by way of example only
and with reference to the accompanying drawings, in
which:

Figure 1 is a view of a crane and hoist apparatus
according to the present invention;
Figure 2 is a detailed view of tensioning apparatus
of the present invention; and
Figure 3 is a detailed view of further components of
the tensioning apparatus shown in Figure 2.

Description of Embodiments

[0025] A view of a crane 10 and hoist apparatus 12
according to the present invention is shown in Figure 1.
The crane 10 is single arm mobile crane and has a tele-
scopic jib 14 and is of a load capacity in the range of 350
to 1200 tonnes. The two arrows indicate the telescopic

movement of the jib 14 and elevation and lowering of the
jib 14. According to the present example the crane 10 is
being used to support and lower parts of a wind turbine
during repair, maintenance or decommissioning of the
wind turbine. The crane 10 comprises hoist apparatus
which comprises normal components of hoist apparatus
including a lifting hook arrangement 16 (which constitutes
a load engaging arrangement). Although there is no load,
such as a part of a wind turbine, shown in Figure 1, a
load is suspended from the hook arrangement 16 in ac-
cordance with established practice. The hoist apparatus
12 further comprises tensioning apparatus 18, which is
supported on the ground 20. The hoist apparatus com-
prises two tensioning members 22 which extend between
the tensioning apparatus 18 and the lifting hook arrange-
ment 16. As is described in more detail below the ten-
sioning apparatus 18 is operative to apply a tensioning
force to the lifting hook arrangement 16 by way of the
two tensioning members 22. The hoist apparatus is op-
erative to apply a lifting force which causes the lifting
hook arrangement 16 to be raised from the ground. The
lifting force is therefore upwardly directed. The tensioning
force, on the other hand, is directed towards the ground
and is thus oppositely directed to the lifting force whereby
the lifting hook arrangement 16 is under tension from
above and below. Providing downwardly directed tension
may provide for tighter winding of wire rope of the hoist
apparatus on a hoist drum (not shown) of the crane 10
as the lifting hook arrangement 16 is raised to working
height prior to removal of a part from the like of a wind
turbine during a repair, maintenance or decommissioning
operation. During suspension of the wind turbine part
from the lifting hook arrangement 16, the tighter winding
of the wire rope on the crane’s hoist drum reduces the
likelihood of the wire rope slipping and fouling on the hoist
drum and thereby causing undesirable jarring of the wind
turbine part.
[0026] A detailed view of the tensioning apparatus 30
is shown in Figure 2 along with an unloaded lifting hook
arrangement 16. The lifting hook arrangement 16 is of
conventional form with the exception of the addition of
two sheaves 32. One of the sheaves 32 is attached to
one side of the lifting hook arrangement 16 so as to freely
rotate and the other of the sheaves 32 is attached to the
other side of the lifting hook arrangement 16 so as to
freely rotate. The tensioning apparatus 30 comprises first
34 and second 36 tensioning member spools. A length
of tensioning member is wound on each of the tensioning
member spools 34, 36. The tensioning member is wire
rope such as 26mm non-rotating wire rope from Cesar
Limited. A first length of tensioning member 38 is drawn
up from the first tensioning member spool 34 and away
from the ground and fed up to the sheave 32 on the same
side of the lifting hook arrangement 16 as the first ten-
sioning member spool 34. The end of the first length of
tensioning member 38 is fed over the sheave 32 such
that the sheave 32 provides for movement of the first
length of tensioning member 38 and the lifting hook ar-
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rangement 16 in relation to each other. The end of the
first length of tensioning member 38 is then drawn back
towards the ground and attached at its end towards a
first corner 40 of a vertically disposed triangle shaped
piece of sheet metal. The end of the tensioning member
38 is attached at the first corner 40 by way of a releasable
fastener of well-known form and function. In addition a
second length of tensioning member 42 is drawn from
the second tensioning member spool 36 and fed up to
the sheave 32 on the same side of the lifting hook ar-
rangement 16 as the second tensioning member spool
36. The end of second length of tensioning member 42
is fed over the sheave 32 such that the sheave 32 pro-
vides for movement of the second length of tensioning
member 42 and the lifting hook arrangement 16 in relation
to each other. The end of the second length of tensioning
member 42 is then drawn back towards the ground and
attached at its end towards a second corner 44 of the
vertically disposed triangle shaped piece of sheet metal.
The second corner 44 is at the same height above the
ground as the first corner 40. The end of the second ten-
sioning member 42 is attached at the second corner 44
by way of a releasable fastener of well-known form and
function. The thus described configuration provides for
application of the tensioning force to the lifting hook ar-
rangement 16.
[0027] The tensioning apparatus 30 further comprises
a linear motor in the form of a hydraulic cylinder 46. A
distal end of a piston 48 of the hydraulic cylinder 46 is
attached to a third corner 50 of the triangle shaped piece
of sheet metal, the third corner 50 being disposed closer
to the ground than the first and second corners 40, 44.
The tensioning apparatus 30 further comprises a hydrau-
lic accumulator (not shown), an accumulator valve (not
shown), an electric motor (not shown) and control appa-
ratus (not shown). The hydraulic accumulator, which is
of known form and function, is charged on a continuous
basis by the electric motor. The hydraulic accumulator is
fluidic communication with the hydraulic cylinder by way
of the accumulator valve which opens and closes under
control of the control apparatus. When the accumulator
valve is opened pressure is released from the hydraulic
accumulator to the hydraulic cylinder 46 with the hydrau-
lic cylinder 46 being configured such that such an in-
crease in pressure retracts the piston 48. The tensioning
apparatus 30 yet further comprises a release valve (not
shown) which is operable to reduce the pressure within
the hydraulic cylinder and to thereby allow the piston 48
to rise. The release valve is operated in dependence on
a signal from the control apparatus. In addition the ten-
sioning apparatus 30 comprises a load cell (not shown)
which is comprised in the main conduit between the hy-
draulic accumulator and the hydraulic cylinder. The load
cell is operative to measure force within the hydraulic
circuit in bar & PSI. The tensioning apparatus further
comprises a torque limiting arrangement which is in-
stalled on the crane and is operative to measure the force
exerted on the hook by the tensioning members.

[0028] Operation of the tensioning apparatus 30 will
now be described further with reference to Figures 1 and
2. As described above, each of the first and second ten-
sioning members 38, 42 is mechanically coupled with its
respective sheave 32 on the lifting hook arrangement 16
when the lifting hook arrangement 16 is raised a relative
small distance off the ground. Although not shown in Fig-
ure 2, the lifting hook arrangement 16 bears a load such
as a part of a wind turbine lifting equipment. As also de-
scribed above an end of each of the first and second
tensioning members 38, 42 is attached to a respective
corner 40, 44 of the triangle shaped piece of sheet metal.
The operator then enters a desired tensioning force into
the control apparatus by way of adjustment of the pres-
sure within the hydraulic circuit. Alternatively the crane
10 is operated to lift the lifting hook arrangement 16 slowly
further from the ground. As the lifting hook arrangement
16 is raised the tension in the first and second tensioning
members 38, 42 increases. The load cell is operative to
measure the increasing tension with the measurement
being displayed on a display of the control apparatus to
the operator. When the displayed tension reaches a de-
sired value the operator operates the control apparatus
to store the currently measured tension as the desired
tensioning force. It is to be noted that the first and second
tensioning member spools 34, 36 are subject to a braking
force by way of resistance in the electrical motor whereby
resistance is presented to withdrawal of the first and sec-
ond tensioning members 38, 42 from the first and second
tensioning member spools 34, 36. Resistance to with-
drawal of the first and second tensioning members 38,
42 from the first and second tensioning member spools
34, 36 enables tension to build up in the first and second
tensioning members 38, 42.
[0029] The crane 10 is then operative to lift the hook
(and lifting equipment) up to the operating height. As the
lifting hook arrangement 16 is lifted the pressure gauge
and the crane torque-limiting devices are operative to
measure the tension in the first and second tensioning
members 38, 42. If the measured tension rises above
the stored value, the control apparatus is operative to
open the release valve whereby the piston 48 rises to
reduce the tension in the first and second tensioning
members 38, 42. If the measured tension falls below the
stored value, the control apparatus is operative to open
the accumulator valve whereby the piston 48 is retracted
to increase the tension in the first and second tensioning
members 38, 42. The tension in the first and second ten-
sioning members 38, 42 is thus maintained at or around
a desired value. When at operating height, the crane 10
is operative to lower the lifting hook arrangement 16 by
a small amount to thereby release tension in the first and
second tensioning members 38, 42. The operator then
detaches the ends of the first and second tensioning
members 38, 42 from the corners of the triangle shaped
piece of sheet metal by way of the releasable fasteners.
Further components of the hoist apparatus will now be
described with reference to Figure 3 before removal of
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the first and second tensioning members 38, 42 from the
lifting hook arrangement 16 is described.
[0030] A detailed view of further components of the
tensioning apparatus is shown in Figure 2. The tension-
ing apparatus comprises a first elongate member spool
62 which is disposed orthogonally to the first tensioning
member spool 34. A first length of elongate member 64
is wound on the first elongate member spool 62. The
tensioning apparatus also comprises a second elongate
member spool 64 which is disposed orthogonally to the
second tensioning member spool 36. A second length of
elongate member 66 is wound on the second elongate
member spool 64. The first and second lengths of elon-
gate member 64, 66 are ropes formed from a textile or
plastics material and are therefore lighter and less hard
than the first and second tensioning members 38, 42
which are wire ropes. The tensioning apparatus compris-
es first 68 and second 70 biasing sheaves. Each of the
first 68 and second 70 biasing sheaves is mounted by
way of a nylon bearing (not shown) on a shaft 72 which
extends parallel to the first and second tensioning mem-
ber spools 34, 36 whereby the biasing sheave is free to
travel along the shaft. Each shaft is supported by a piston
arrangement (not shown) to allow for movement of the
shaft towards and away from the ground. Several springs
74 are coupled between the base of the tensioning ap-
paratus and each shaft 72 to thereby exert a biasing force
on the shaft towards the base of the tensioning appara-
tus.
[0031] Further operation of the tensioning apparatus
will now be described with reference to Figures 1 to 3.
As described above, the first and second tensioning
members 38, 42 are detached from the triangle shaped
piece of sheet metal. Then the operator draws the end
of the first length of elongate member 64 from the first
elongate member spool 62 downwards and around the
adjacent biasing sheave 68 before attaching the end of
the first length of elongate member 64 to the now de-
tached end of the first tensioning member 38 by way of
a releasable fastener of well-known form and function.
The operator also draws the end of the second length of
elongate member 66 from the second elongate member
spool 65 downwards and around the adjacent biasing
sheave 70 before attaching the end of the second length
of elongate member 66 to the now detached end of the
second tensioning member 42 by way of a releasable
fastener of well-known form and function. Thereafter a
motor (not shown) is used to operate the first and second
tensioning member spools 34, 36 such that the first and
second tensioning members 38, 42 are wound onto their
respective tensioning member spools. As the first and
second tensioning members 38, 42 are drawn over the
sheaves on the lifting hook arrangement 16 the ends of
the first and second tensioning members 38, 42 are
drawn upwards with their attached first and second
lengths of elongate member 64, 66 with the two biasing
arrangements comprising the biasing sheaves 68, 70,
shafts 72, piston arrangements and springs 74 being op-

erative to apply a 600 kg load to provide a measure of
tension in the first and second lengths of elongate mem-
ber 64, 66. The first and second tensioning members 38,
42 are drawn by the motor until the ends of the first and
second tensioning members 38, 42 are lying on the
ground. The first and second lengths of elongate member
64, 66 are then detached from their respective tensioning
members. Thereafter a first further motor (not shown) is
operated to wind the first length of elongate member 64
over the sheave 32 on the lifting hook arrangement 16
and back onto the first elongate member spool 62. Also
a second further motor (not shown) is operated to wind
the second length of elongate member 66 over the other
sheave 32 on the lifting hook arrangement 16 and back
onto the second elongate member spool 65. During the
above described process the first and second further mo-
tors provide resistance to turning of the first and second
tensioning member spools 34, 36.
[0032] The typical (net) tensioning load that is applied
to the hook is 10 t. A typical hook-block with all wafer
weights fitted weighs 4.5 t. A typical weight of turbine
component handled by the present apparatus is in the
range of 50 t to 110 t. The present arrangement is usually
compatible with all telescopic and lattice boom cranes
having a 500 t to 1200 t capacity.

Claims

1. Hoist apparatus comprising:

a load engaging arrangement which is config-
ured to hold and at least one of lift and lower a
load upon application of a lifting force by the hoist
apparatus to the load engaging arrangement;
and
tensioning apparatus mechanically coupled to
the load engaging arrangement, the tensioning
apparatus being configured to selectively apply
a tensioning force to the load engaging arrange-
ment as the load engaging arrangement is being
at least one of lifted and lowered, the tensioning
force being oppositely directed to the lifting
force.

2. Hoist apparatus according to claim 1 configured to
apply the tensioning force as the load engaging ar-
rangement is being lifted without a load to a height
where the load engaging arrangement is to hold a
load.

3. Hoist apparatus according to claim 1 or 2 further
comprising at least one tensioning member which is
mechanically coupled at a first location to the load
engaging arrangement and is mechanically coupled
to the tensioning apparatus at a second location
which is spaced apart from the first location, the at
least one tensioning member thereby being opera-
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tive to couple the tensioning force to the load engag-
ing arrangement.

4. Hoist apparatus according to claim 3 further com-
prising two tensioning members which are each me-
chanically coupled to the load engaging arrange-
ment at spaced apart locations on the load engaging
arrangement.

5. Hoist apparatus according to claim 3 or 4 configured
such that the tensioning apparatus is static during at
least one of lifting and lowering of the load engaging
arrangement.

6. Hoist apparatus according to any one of claims 3 to
5 configured such that a separation between the ten-
sioning apparatus and the load engaging arrange-
ment changes as the load engaging arrangement is
lifted and lowered, the hoist apparatus being config-
ured to change a length of the tensioning member
as the load engaging arrangement is lifted and low-
ered, the tensioning apparatus being configured to
maintain a desired tensioning force as the length of
the tensioning member is at least one of increased
and decreased.

7. Hoist apparatus according to any one of claims 3 to
6 in which the tensioning member comprises a plia-
ble, elongate member, the tensioning apparatus be-
ing configured to pay out the pliable, elongate mem-
ber as the load engaging arrangement is lifted to
thereby increase the length of tensioning member.

8. Hoist apparatus according to any one of claims 3 to
7 in which the hoist apparatus is configured such that
an end of the tensioning member, other than an end
at tensioning member dispenser apparatus com-
prised in the hoist apparatus and from which the ten-
sioning member is dispensed, is fixed at a location
other than the load engaging arrangement, the ten-
sioning member being mechanically coupled to the
load engaging arrangement between the two said
ends to thereby apply the tensioning force to the load
engaging arrangement.

9. Hoist apparatus according to claim 8 in which the
tensioning member is mechanically coupled to the
load engaging arrangement so as to provide for
movement of the tensioning member relative to the
load engaging arrangement as the load engaging
arrangement is at least one of lifted and lowered by
the hoist apparatus.

10. Hoist apparatus according to any one of claims 3 to
9 in which the tensioning apparatus comprises a ten-
sioning arrangement to which the tensioning mem-
ber is fixed and which is operative to provide a ten-
sioning force in the tensioning member.

11. Hoist apparatus according to claim 10 in which the
tensioning arrangement comprises a force transduc-
er which is operative to measure the tensioning
force, the hoist apparatus being configured to control
the tensioning arrangement with regard to the ten-
sioning force in dependence on an output from the
force transducer.

12. Hoist apparatus according to any one of claims 3 to
11 further comprising an elongate member, the elon-
gate member being lighter than the tensioning mem-
ber, the elongate member being attached towards
the end of the tensioning member whereby the ten-
sioning member is supported in the air by the at-
tached elongate member when the tensioning mem-
ber is disengaged from the load engaging arrange-
ment following drawing of the tensioning member
from the load engaging arrangement.

13. Hoist apparatus according to claim 12 further com-
prising a biasing arrangement which is operative to
provide for tension in the elongate member when in
use.

14. A crane comprising hoist apparatus according to any
one of the preceding claims.

15. A method for at least one of lifting and lowering a
load, the method comprising:

applying a lifting force by way of hoist apparatus
to a load engaging arrangement which is con-
figured to hold and at least one of lift and lower
a load; and
selectively applying a tensioning force to the
load engaging arrangement as the load engag-
ing arrangement is being at least one of lifted
and lowered, the tensioning force being applied
by way of tensioning apparatus which is me-
chanically coupled to the load engaging ar-
rangement, the tensioning force being opposite-
ly directed to the lifting force.
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