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(57) A connecting unit (1) for detachable mounting
to the tip of a crane boom in order to form a connection
between the crane boom and an associated crane im-
plement (4). The connecting unit comprises:

- an insertion part (10) to be inserted into a hollow crane
boom section;

- a holding part (11), which is fixed to the insertion part
and forms a support for the crane implement;

- one or more supporting elements (12a, 12b), each of

CONNECTING UNIT AND HYDRAULIC CRANE COMPRISING SUCH A CONNECTING UNIT

which being moveable transversely to the longitudinal
axis of the insertion part in order to allow the supporting
element to be pushed outwards in relation to the longi-
tudinal axis of the insertion part and against an inner sur-
face of said crane boom section and thereby take up a
play between the insertion part and the crane boom sec-
tion; and

- an actuating device for moving the supporting elements
transversely to the longitudinal axis of the insertion part.
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Description
FIELD OF THE INVENTION AND PRIOR ART

[0001] The present invention relates to a connecting
unit according to the preamble of claim 1, which is con-
figured for detachable mounting to the tip of a crane boom
in order to form a connection between the crane boom
and an associated crane implement. The invention also
relates to a hydraulic crane comprising such a connecting
unit.

[0002] An ordinary loader crane is provided with a
crane boom system which normally comprises a first
crane boom in the form of a so-called inner boom, which
is articulately connected to a rotatable column of the
crane, and a second crane boom in the form of a so-
called outer boom, which is telescopically extensible and
articulately connected to the innerboom. The outer boom
comprises a hollow base section, through which the outer
boom is articulately connected to the inner boom, and
one or more telescopic crane boom sections, which are
hollow and carried by the base section. The telescopic
crane boom sections are displaceable in the longitudinal
direction of the base section by means of hydraulic cyl-
inders for adjustment of the extension length of the outer
boom. In order to extend the reach of the crane, i.e. the
possible range for the lifting operations, an additional
crane boom may be temporarily and detachably mounted
to the outer end of the outer boom by means of a con-
necting unit with an insertion part that is received inside
the foremost telescopic crane boom section of the outer
boom. A detachable mounting of an additional crane
boom to an outer boom of a hydraulic loader crane by
means of such a connecting unit is for instance disclosed
in DE 202008015659 U1. Also other types of crane im-
plements, such as forinstance an aerial working platform,
may be detachably mounted to a hollow crane boom sec-
tion of a crane boom by means of a connecting unit with
an insertion part of the above-mentioned type.

[0003] Inordertoallowaninsertion partofaconnecting
unit of the above-mentioned type to be inserted into a
hollow crane boom section in an easy manner, there has
to be a rather large play between the outer surface of the
insertion part and the inner surface of the crane boom
section. This play might be excessively large due to large
tolerances in the manufacturing of the crane boom sec-
tion and in the manufacturing of the insertion part of the
connecting unit, or when a connecting unit that is not
specifically adapted to the crane boom section in ques-
tion is used. The play between the insertion part and the
associated crane boom section may cause undesired
and troublesome movements between the connecting
unit and the crane boom section during movement of the
crane boom system.

[0004] A known way to reduce the play between a hol-
low crane boom section and an insertion part of a con-
necting unit of the above-mentioned type is based on the
insertion of a suitable number of plate-like metallic ele-
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ments in the form of so-called shims in the gap between
the crane boom section and the insertion part. The shims
are detachably secured to the outer surface of the inser-
tion part at the rear end and/or front end thereof, for in-
stance by means of screws, before the insertion part is
inserted into the crane boom section. For a larger gap,
several shims have to be assembled into a pile of shims.
Several attempts with different number of shims are often
required before the insertion part has been properly fitted
to the crane boom section, which implies that this proce-
dure is rather laborious and time consuming.

SUMMARY OF THE INVENTION

[0005] The object of the presentinvention is to provide
a new and favourable solution to the above-mentioned
problem.

[0006] According to the invention, this object is
achieved by means of a connecting unit having the fea-
tures defined in claim 1.

[0007] The connecting unit of the present invention
comprises:

- aninsertion part adapted to be inserted into a hollow
crane boom section at the tip of a crane boom;

- aholding part, which is fixed to the insertion part and
configured to form a support for a crane implement;

- one or more supporting elements, each of which be-
ing moveably mounted to the insertion part so as to
be moveable transversely to the longitudinal axis of
the insertion part in order to allow the supporting el-
ement to be pushed outwards in relation to the lon-
gitudinal axis of the insertion part and against an
inner surface of said crane boom section and thereby
take up a play between the insertion part and the
crane boom section; and

- anactuating device for moving said one or more sup-
porting elements transversely to the longitudinal axis
of the insertion part.

[0008] Thus, the play between the insertion part and
the crane boom section is taken up by the supporting
elements in a quick and easy manner by adjustment of
the position of the supporting elements in relation to the
insertion partunder the effect of the actuating device after
the insertion of the insertion part into the hollow crane
boom section. Hereby, the insertion part can be made to
fit almost perfectly to the crane boom section after the
insertion of the insertion partinto the crane boom section,
even when there is a large gap between the insertion
part and the crane boom section. Consequently, a con-
necting unit with an insertion part of a given size may be
mounted to crane boom sections of various sizes. Fur-
thermore, no laborious and time consuming handling of
shims or the similar is required.

[0009] According to an embodiment of the invention,
the actuating device comprises:
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- arotatable actuating rod, which extends through an
inner space of the insertion part and which is ar-
ranged to be rotatable by an operator when the con-
necting unit is mounted to the tip of the crane boom
with the insertion part received in said crane boom
section; and

- alink system arranged in the inner space of the in-
sertion part, the link system being configured to
transfer a rotary motion of the actuating rod into a
translational motion of the supporting elements,
wherein the link system is configured to exert a push-
ing force on each supporting element when the ac-
tuating rod is rotated in a first rotary direction and to
exert a pulling force on each supporting element
when the actuating rod is rotated in an opposite ro-
tary direction.

Hereby, the position of the supporting elements may eas-
ily be adjusted by an operator without requiring any sup-
ply of electric power or pressurized fluid to the actuating
device.

[0010] Anotherembodiment of the invention is charac-
terized in:

- thatthe connecting unit comprises two such support-
ing elements arranged at a distance from each other
as seen in the longitudinal direction of the insertion
part;

- thatthelink system comprises a first link mechanism
configured to act on a first one of said supporting
elements, wherein the first link mechanism is in en-
gagement with the actuating rod through a first con-
nection member, which is provided with an internal
thread that is in engagement with an external thread
on the actuating rod so that a rotation of the actuating
rod will result in a relative movement between the
first connection member and the actuating rod in the
axial direction of the actuating rod; and

- that the link system comprises a second link mech-
anism configured to act on a second one of said sup-
porting elements, wherein the actuating rod is rotat-
ably connected to the second link mechanism
through a second connection member, the actuating
rod being axially fixed to the second connection
member so that the second connection member and
the actuating rod are prevented from moving in re-
lation to each other in the axial direction of the actu-
ating rod in connection with a rotation of the actuating
rod.

[0011] With this arrangement of the link system, the
supporting elements are individually moveable outwards
in relation to the longitudinal axis of the insertion part by
means of one and the same actuating rod, wherein each
supporting element is free to continue its movement to-
wards the inner surface of the crane boom section under
the effect of the rotating actuating rod and the associated
link mechanism when the other supporting element has
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already reached an end position in contact with the inner
surface of the crane boom section and has stopped mov-
ing.

[0012] According to another embodiment of the inven-
tion, the supporting elements are arranged at an under-
side or upper side of the insertion part and configured to
be moveable upwards and downwards in relation to the
insertion part, wherein each supporting element has a V-
shaped or convex contact surface configured for engage-
ment with a V-shaped internal wall surface of said crane
boom section. With such a positioning and design of the
supporting elements, the supporting elements will be ca-
pable of preventing the insertion part from moving up-
wards and downwards and also in lateral direction in re-
lation to the crane boom section when they are pressed
against the V-shaped internal wall surface at the lower
or upper edge of the crane boom section.

[0013] Another embodiment of the invention is charac-
terized in:

- that the connecting unit comprises a first supporting
element arranged on a first side of the actuating rod
and a second supporting element arranged opposite
the first supporting element on an opposite second
side of the actuating rod;

- thatthelink system comprises a first base part, which
is provided with an internal thread that is in engage-
ment with an external thread on the actuating rod so
that a rotation of the actuating rod will result in a
movement of the first base part in the axial direction
of the actuating rod;

- that the link system comprises a second base part,
which is fixed to the insertion part and prevented
from moving in relation to the insertion part in the
longitudinal direction thereof;

- that the link system comprises a first set of links,
through which the first supporting element is con-
nected to the first and second base parts, and a sec-
ond setoflinks, through which the second supporting
element is connected to the first and second base
parts; and - that the actuating rod is axially fixed in
relation to the second base part of the link system
so that the actuating rod is prevented from moving
in its axial direction in relation to the second base
partin connection with a rotation of the actuating rod.

[0014] With this arrangement of the link system and
the supporting elements, the supporting elements are
simultaneously moveable in opposite directions in an ef-
ficient manner by rotation of the actuating rod and without
any axial or other translational movement of the actuating
rod. Thus, the interface between the actuating rod and
the tool used by the crane operator to rotate the actuating
rod will remain in a given position on the connecting unit
during the rotation of the actuating rod, which will make
it easy for the crane operator to effect the rotation of the
actuating rod.

[0015] Further features of the connecting unit accord-
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ing to the present invention will appear from the descrip-
tion following below and the dependent claims.

[0016] The invention also relates to a hydraulic crane
having the features defined in claim 14.

[0017] Further advantageous features of the hydraulic
crane according to the presentinvention will appear from
the description following below and the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] With reference to the appended drawings, a
specific description of embodiments of the invention cited
as examples follows below. In the drawings:

Fig 1 is a lateral view of a connecting unit
according to a first embodiment of
the present invention and an asso-
ciated crane implement in the form
of an additional crane boom,

Fig 2 is a perspective view of the con-
necting unit and crane implement
of Fig 1 mounted to a loader crane,
Fig 3 is alongitudinal section through the
connecting unit of Fig 1, as seen
with the insertion part of the con-
necting unit received in a hollow
crane boom section at the tip of a
crane boom,

Fig 4 is a cut according to the line IV-IV
in Fig 3, with a supporting element
of the connecting unit shown in a
retracted position,

Fig 5 is a cut corresponding to Fig 4, with
the supporting elementshownin an
advanced position,

Fig 6 is a partly cut perspective view of
the connecting unit of Fig 1, with
the supporting elements shown in
retracted positions,

Fig7 is alongitudinal section through the
connecting unit of Fig 1, with the
supporting elements shown in re-
tracted positions,

Figs 8a-8c are partly cut lateral views of the
connecting unit of Fig 6, with the
supporting elements shown in dif-
ferent positions,

Fig 9 is a partly cut perspective view of a
connecting unit according to a sec-
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Figs 10a and 10b

Fig 11

Figs 12a and 12b

Fig 13

Fig 14

Fig 15

Figs 16 and 17

Fig 18

Figs 19a and 19b

Figs 20a and 20b

Fig 21

Figs 22a and 22b

Fig 23

ond embodiment of the invention,

are longitudinal sections through
the connecting unit of Fig 9, with
the supporting elements shown in
different positions,

is a partly cut perspective view of a
connecting unit according to a third
embodiment of the invention,

are longitudinal sections through
the connecting unit of Fig 11, with
the supporting elements shown in
different positions,

is a partly cut perspective view of a
connecting unit according to a
fourthembodiment of the invention,

is a partly cut lateral view of the con-
necting unit of Fig 13,

is a longitudinal section through the
connecting unit of Fig 13,

are perspective views of a connect-
ing unit according to a fifth embod-
iment of the invention,

is a cut perspective view of the con-
necting unit of Figs 16 and 17, as
seen with the insertion part of the
connecting unitreceived in a hollow
crane boom section at the tip of a
crane boom,

are longitudinal sections through a
part of the connecting unit of Figs
16 and 17, with the supporting ele-
ments shown in different positions,

are cross-sectional views of the
connecting unit of Figs 16 and 17
and a hollow crane boom section,
with the supporting elements
shown in different positions,

is a perspective view of parts in-
cluded inthe connecting unit of Figs
16 and 17,

are perspective views of some of
the parts illustrated in Fig 21, with
the supporting elements shown in
different positions, and

is an exploded view of the parts il-
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lustrated in Figs 22a and 22b.

DETAILED DESCRIPTION OF EMBODIMENTS OF
THE INVENTION

[0019] A connecting unit 1 according to different em-
bodiments of the present invention is illustrated in Figs
1-23. The connecting unit 1 is configured for detachable
mounting to the tip 2 of a crane boom 27 in order to form
aconnection between the crane boom and an associated
crane implement 4. In the example illustrated in Figs 1
and 2, the crane implement4 is an additional crane boom,
which is telescopically extensible and articulately con-
nected to the connecting unit 1 in such a manner that it
is pivotable in relation to it about an axis of rotation that
is essentially horizontal when the connecting unit 1 is
mounted to the first-mentioned crane boom 27. A hydrau-
lic cylinder 6 is arranged between the connecting unit 1
and the additional crane boom 4 in order to pivot the
additional crane boom 4 in relation to the connecting unit
1. As an alternative, the connecting unit 1 could be con-
figured to carry any other suitable type of crane imple-
ment, such as for instance an aerial working platform.
[0020] The connecting unit 1 comprises an insertion
part 10, which is adapted to be inserted into a hollow
crane boom section 27b6 at the tip 2 of the crane boom
27, and a holding part 11, which is rigidly fixed to the
insertion part 10 and configured to form a support for the
crane implement 4. The holding part 11 is configured to
project from the tip 2 of the crane boom 27 when the
connecting unit 1 is mounted to the tip of the crane boom
with the insertion part 10 received in said hollow crane
boom section 27b6.

[0021] The connecting unit 1 comprises at least one
supporting element 12a, 12b, 12a’, 12b’ which is move-
ably mounted to the insertion part 10 so as to be move-
able transversely to the longitudinal axis of the insertion
partin order to allow the supporting element to be pushed
outwards inrelation to the longitudinal axis of the insertion
part 10 and against an inner surface of said hollow crane
boom section 27b6 and thereby take up a play between
the insertion part 10 and this hollow crane boom section.
Thus, each supporting element 12a, 12b, 12a’, 12b’ is
moveable in relation to the insertion part 10 between a
retracted position and an advanced position. The con-
necting unit 1 also comprises an actuating device 13 for
moving the supporting elements 12a, 12b, 12a’, 12b’
transversely to the longitudinal axis of the insertion part
10. Thus, each supporting element 12a, 12b, 12a’, 12b’
are moveable in relation to the insertion part 10 under
the effect of the actuating device 13.

[0022] In the example illustrated in Fig 2, the connect-
ing unit 1 is mounted to a crane boom 27 of a hydraulic
loader crane 20. The illustrated crane 20 is mounted on
a frame 21, which for instance may be connected to the
chassis of a lorry. The frame 21 is provided with adjust-
able support legs 22 for supporting the crane 20. The
crane 20 comprises:
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- acrane base 23, which is fixed to the frame 21;

- acolumn 24, which is rotatably mounted to the crane
base 23 so as to be rotatable in relation to the crane
base about an essentially vertical axis of rotation by
means of an actuating unit;

- a liftable and lowerable first crane boom 25, in the
following denominated inner boom, which is articu-
lately connected to the column 24 in such a manner
that it is pivotable in relation to the column about an
essentially horizontal axis of rotation;

- a first hydraulic cylinder 26 for lifting and lowering
the inner boom 25 in relation to the column 24;

- a liftable and lowerable second crane boom 27, in
the following denominated outer boom, which is ar-
ticulately connected to the inner boom 25 in such a
manner that it is pivotable in relation to the inner
boom about an essentially horizontal axis of rotation;
and

- asecond hydraulic cylinder 28 for lifting and lowering
of the outer boom 27 in relation to the inner boom 25.

[0023] In this description and the subsequent claims,
the expression "liftable and lowerable crane boom" refers
to a crane boom which can be pivoted in a vertical plane
so as to thereby perform liftings and lowerings of a load
carried by the crane. The expression "hydraulic cylinder
for lifting and lowering the crane boom" here refers to the
hydraulic cylinder which is associated with the liftable
and lowerable crane boom and which carries out the piv-
oting thereof in a vertical plane.

[0024] The outer boom 27 is telescopically extensible
to enable an adjustment of the extension length thereof.
The outer boom 27 comprises a base section 27a,
through which the outer boom 27 is articulately connect-
ed to the inner boom 25, and several telescopic and hol-
low crane boom sections 27b1-27b6 which are carried
by the base section 27a and displaceable in the longitu-
dinal direction of the base section by means of hydraulic
cylinders 29 for adjustment of the extension length of the
outer boom 27. In this case, the connecting unit 1 is de-
tachably mountable to the outer boom 27 by insertion of
the insertion part 10 into the inner space of the foremost
telescopic crane boom section 27b6 through an opening
at the outer end of this crane boom section. The connect-
ing unit 1 of the present invention may of course also be
designed for mounting to a hollow crane boom section
of any other desired type of crane boom.

[0025] In the embodiments illustrated in Figs 3-8 and
Figs 16-23, the actuating device 13 comprises:

- arotatable actuating rod 35, which extends through
an inner space 36 of the insertion part 10 and which
is arranged to be rotatable by an operator of the
crane when the connecting unitis mounted to the tip
2 of the crane boom 27 with the insertion part 10
received in the crane boom section 27b6; and

- alink system 37, 37, which is arranged in the inner
space 36 of the insertion part 10 and configured to
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transfer a rotary motion of the actuating rod 35 into
a translational motion of the supporting elements
12a, 12b, 12a’, 12b’, wherein the link system 37, 37’
is configured to exert a pushing force on each sup-
porting element 12a, 12b, 12a’, 12b’ when the actu-
ating rod 35 is rotated in a first rotary direction and
to exert a pulling force on each supporting element
12a, 12b, 12a’, 12b’ when the actuating rod 35 is
rotated in an opposite second rotary direction.

[0026] Thus, each supporting element 12a, 12b, 12a’,
12b’ is moveable in relation to the insertion part 10 from
the retracted position to the advanced position by rotation
of the actuating rod 35 in said first rotary direction, and
moveable in relation to the insertion part 10 from the ad-
vanced position to the retracted position by rotation of
the actuating rod 35 in said second rotary direction. The
actuating rod 35 is at one end provided with a tool fitting
38 designed for detachable engagement with a tool to
be used for rotating the actuatingrod 35 in order to control
the movement of the supporting elements 12a, 12b, 12a’,
12b’ in relation to the insertion part 10. The actuating rod
35 extends through a recess 39 in an external wall 40 of
the connecting unit 1 to thereby make the tool fitting 38
accessible from the outside of the connecting unit 1 when
the insertion part 10 is received inside the associated
crane boom section 27b6.

[0027] Intheillustrated embodiments, the rotatable ac-
tuating rod 35 is configured to control the movement of
two supporting elements 12a, 12b, 12a’, 12b’. However,
a rotatable actuating rod 35 of the type described above
may also be configured to control the movement of only
one supporting element or more than two supporting el-
ements.

[0028] Inthe embodiments illustrated in Figs 1-15, the
connecting unit 1 is provided with two supporting ele-
ments 12a, 12b arranged at a distance from each other
as seen in the longitudinal direction of the insertion part
10, wherein one supporting element 12a preferably is
arranged at a first end of the insertion part 10 and the
other supporting element 12b preferably is arranged at
an opposite second end of the insertion part.

[0029] In the embodiments illustrated in Figs 1-15,
each supporting element 12a, 12b is slidably mounted
to a wall 30 of the insertion part 10 so as to be linearly
slidable perpendicularly to the longitudinal axis of the in-
sertion part. The slidable connection between the sup-
porting element 12a, 12b and the associated wall 30 may
for instance be achieved in that a cylindrical base part
14 of the supporting element 12a, 12b extends through
a corresponding channel 31 in a sleeve-shaped holding
member 32 fixed to said wall 30, wherein an outer surface
of the cylindrical base part 14 is in sliding contact with
the inner surface of the channel 31. The supporting ele-
ments 12a, 12b may be configured to be moveable down-
wards and upwards in relation to the insertion part 10,
wherein the supporting elements are arranged at an un-
derside of the insertion part 10, as illustrated in Figs 1-15,
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or at an upper side of the insertion part. When the sup-
porting elements 12a, 12b are moveable downwards and
upwards in relation to the insertion part 10, each support-
ing element preferably has a V-shaped or convex contact
surface 15 configured for engagement with a V-shaped
internal wall surface 33 (see Figs 4 and 5) at the lower
or upper edge of the associated crane boom section
27b6. Hereby, the supporting elements 12a, 12b will pre-
vent the insertion part 10 from moving upwards and
downwards and also laterally in relation to the said crane
boom section 27b6 when they are pressed against the
V-shaped internal wall surface 33 of the crane boom sec-
tion. When the supporting elements 12a, 12b are provid-
ed with V-shaped contact surfaces 15, the supporting
elements may also effect a centering of the insertion part
10 inside the associated crane boom section 27b6 when
they are pressed against the V-shaped internal wall sur-
face 33 of the crane boom section.

[0030] In the embodiments illustrated in Figs 1-15,
each supporting element 12a, 12b comprises a support
member 16, which is fixed to an outer end of the cylin-
drical base part 14 of the supporting element and located
on the outside of the insertion part 10, wherein the above-
mentioned contact surface 15 of the supporting element
is provided on this support member 16.

[0031] The link system 37 illustrated in Figs 3-8 com-
prises:

- afirstlink mechanism 37a configured to act on a first
supporting element 12a, wherein this first link mech-
anism 37a is in engagement with the actuating rod
35 through a first connection member 41a, which is
provided with an internal thread 42 (see Fig 7) that
is in engagement with an external thread 43 on the
actuating rod 35 so that a rotation of the actuating
rod will result in a relative movement between the
first connection member 41a and the actuating rod
35 in the axial direction of the actuating rod; and

- asecond link mechanism 37b configured to act on
a second supporting element 12b, wherein the ac-
tuating rod 35 is rotatably connected to the second
link mechanism 37b through a second connection
member 41b, the actuating rod 35 being axially fixed
to the second connection member 41b so that the
second connection member and the actuating rod
are prevented from moving in relation to each other
in the axial direction of the actuating rod 35 in con-
nection with a rotation of the actuating rod.

[0032] With the above-mentioned arrangement of the
connection members 41a, 41b, the distance between
them is gradually changed when the actuating rod 35 is
rotated.

[0033] In the embodiment illustrated in Figs 3-8, the
first link mechanism 37a comprises a first link 45, which
at a first end is articulately connected to the first support-
ing element 12a and at an opposite second end is artic-
ulately connected to the first connection member 41a,
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and a second link 46, which at a first end is articulately
connected to the first connection member 41a and at an
opposite second end is articulately connected to a wall
47 of the insertion part 10. The second link mechanism
37b comprises a third link 48, which at a first end is ar-
ticulately connected to the second supporting element
12b and at an opposite second end is articulately con-
nected to the second connection member 41, and a fourth
link 49, which at a first end is articulately connected to
the second connection member 41b and at an opposite
second end is articulately connected to said wall 47 of
the insertion part 10. Each one of the above-mentioned
links 45, 46, 48, 49 suitably comprises two link elements
arranged in parallel with each other on opposite sides of
the associated connection member 41a, 41b, as illustrat-
ed in Fig 6.

[0034] Intheillustrated example, the distance between
the first and second connection members 41a, 41b is
arranged to be at a maximum when the supporting ele-
ments 12a, 12b are in the retracted position, wherein the
two links of each link mechanism 37a, 37b are inclined
away from the two links of the other link mechanism 37b,
37a. In this case, the distance between the first and sec-
ond connection members 41a, 41b is:

- reduced when the actuating rod 35 is rotated in the
above-mentioned first direction in order to move the
supporting elements 12a, 12b outwards in relation
to the longitudinal axis of the insertion part 10, as
illustrated in Figs 8a-8c, and

- increased when the actuating rod 35 is rotated in the
opposite direction in order to move the supporting
elements 12a, 12b inwards in relation to the longitu-
dinal axis of the insertion part 10.

[0035] As an alternative, the distance between the first
and second connection members 41a, 41b may be ar-
ranged to be at aminimum when the supporting elements
12a, 12b are in the retracted position, wherein the two
links of each link mechanism 37a, 37b are inclined to-
wards the two links of the other link mechanism 37b, 37a.
In the latter case, the distance between the first and sec-
ond connection members 41a, 41b is increased when
the actuating rod 35 is rotated to move the supporting
elements 12a, 12b outwards in relation to the longitudinal
axis of the insertion part 10 and reduced when the actu-
ating rod 35 is rotated in the opposite direction in order
to move the supporting elements 12a, 12b inwards in
relation to the longitudinal axis of the insertion part 10.
[0036] The connecting unit 1 may be locked to the as-
sociated crane boom section 27b6 by means of a locking
bolt (not shown) that is inserted into holes 50 provided
in the insertion part 10 and corresponding holes provided
at the outer end of the crane boom section 27b6.
[0037] Theembodimentillustratedin Figs 9and 10 cor-
responds to the embodiment illustrated in Figs 3-8, with
the exception that the actuating rod 35 has been replaced
by a hydraulic cylinder 51, which is configured to control
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the movements of the supporting elements 12a, 12b via
a link system 37 designed in essentially the same way
as the link system described above. The piston rod 52
of the hydraulic cylinder 51 is articulately connected to
one of the link mechanisms 37a, 37b of the link system
37 and the cylinder part 53 of the hydraulic cylinder is
articulately connected to the other link mechanism. The
hydraulic cylinder 51 is connectable to the hydraulic sys-
tem of the crane 20 by means of a hydraulic coupling
(not shown) when the insertion part 10 of the connecting
unit 1 has been inserted into the crane boom section
27b6. The supply of hydraulic fluid to the hydraulic cyl-
inder 51 is preferably controlled by the crane operator by
means of a valve device (not shown), which is fixed to
the connecting unit 1 and provided with a manually ma-
noeuvrable manoeuvring member that is accessible from
the outside of the connecting unit 1 when the insertion
part 10 is received inside the crane boom section 27b6.
[0038] Inthe embodimentillustratedin Figs 11 and 12,
the actuating device 13 comprises a first hydraulic cylin-
der 55a for effecting the movement of the first supporting
element 12a and a second hydraulic cylinder 55b for ef-
fecting the movement of the second supporting element
12a. Each hydraulic cylinder 55a, 55b comprises a cyl-
inder part 56 and a piston 57 displaceably received inside
the cylinder part, wherein each supporting element 12a,
12b is connected to the piston 57 of the associated hy-
draulic cylinder. In the illustrated example, the cylindrical
base part 14 of each supporting element 12a, 12b s fixed
directly to the piston 57 of the associated hydraulic cyl-
inder, which implies that this base part 14 will function
as a piston rod for the hydraulic cylinder. The hydraulic
cylinders 55a, 55b are connectable to the hydraulic sys-
tem of the crane 20 by means of a hydraulic coupling
(not shown) when the insertion part 10 of the connecting
unit 1 has been inserted into the crane boom section
27b6. The supply of hydraulic fluid to the hydraulic cyl-
inders 55a, 55b is preferably controlled by the crane op-
erator by means of a valve device (not shown), which is
fixed to the connecting unit 1 and provided with a man-
ually manoeuvrable manoeuvring member that is acces-
sible from the outside of the connecting unit 1 when the
insertion part 10 is received inside the crane boom sec-
tion 27b6.

[0039] The embodiment illustrated in Figs 13-15 cor-
responds to the embodiment illustrated in Figs 3-8, with
the exception that the actuating rod 35 has been replaced
by a flexible and elongated pulling element 60 in the form
of arope, a wire, a cable, a band or the similar, which is
configured to control the movements of the supporting
elements 12a, 12b via a link system 37 designed in es-
sentially the same way as the link system described
above. The pulling element 60 runs over a pulley 61,
which is rotatably connected to the second link mecha-
nism 37b of the link system 37. One end of the pulling
element 60 is fixed to the first link mechanism 37a of the
link system and the other end of the pulling element is
fixed to a connection member 62, which in its turn is fixed
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to an external wall 40 of the connecting unit 1. The con-
nection member 62 is provided with a shaft 63, which
extends through a recess 64 in the external wall 40. A
nut 64 is in threaded engagement with an external thread
on the shaft 63 and abuts against a shoulder 65 on the
outside of the external wall 40. By rotation of the nut 64,
the pulling element 60 can be made to exert a pulling
force on the first and second link mechanisms 37a, 37b
in order to thereby push the supporting elements 12a,
12b outwards in relation to the longitudinal axis of the
insertion part 10. When the insertion part 10 is to be re-
leased from the associated crane boom section 27b6,
the nut is rotated in the opposite direction in order to
reduce the tension of the pulling element 60 and thereby
allow the gravity to force the insertion part 10 downwards
towards the support members 16 of the supporting ele-
ments 12a, 12b.

[0040] As afurther alternative, the actuating device 13
could comprise one or more electric motors for effecting
the movement of the supporting elements 12a, 12b.
[0041] Inthe embodiment illustrated in Figs 16-23, the
connecting unit 1 comprises a first supporting element
12a’ arranged on a first side of the actuating rod 35 and
a second supporting element 12b’ arranged opposite the
first supporting element 12a’ on an opposite second side
of the actuating rod 35, wherein the supporting elements
12a’, 12b’ are laterally moveable in relation to the inser-
tion part 10.

[0042] In the embodiment illustrated in Figs 16-23,
each supporting element 12a’, 12b’ comprises a base
structure 70 and two support members 71 which are fixed
to the base structure 70 and moveable in relation to the
insertion part 10 together with the base structure 70. Each
support member 71 of the first supporting element 12a’
is moveable through an associated recess 72 in a first
lateral wall 73 of the insertion part 10, and each support
member 71 of the second supporting element 12b’ is
moveable through an associated recess 74 in a second
lateral wall 75 of the insertion part 10 located opposite
said first lateral wall 73.

[0043] The link system 37’ included in the connecting
unit 1 illustrated in Figs 16-23 comprises:

- afirstbase part 80a, which is provided with an inter-
nal thread 81 (see Figs 19a and 19b) that is in en-
gagementwith an externalthread 82 on the actuating
rod 35 so that a rotation of the actuating rod 35 will
resultin a movement of the first base part 80a in the
axial direction of the actuating rod;

- asecond base part80b, whichis fixed to the insertion
part 10 and prevented from moving in relation to the
insertion partin the longitudinal direction thereof; and

- afirst set of links 83a, through which the first sup-
porting element 12a’ is connected to the first and
second base parts 80a, 80b, and a second set of
links 83b, through which the second supporting ele-
ment 12b’ is connected to the first and second base
parts 80a, 80b.
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[0044] Intheillustrated example, the second base part
80b is fixed to the insertion part 10 by means of two lock-
ing pins 88a, 88b, which are fixed to the second base
part 80b on opposite sides thereof. A first locking pin 88a
has an inner end received in a hole 93a on a first side of
the second base part 80b and an outer end received in
a recess 89a provided in the first lateral wall 73 of the
insertion part 10. A second locking pin 88b has an inner
end received in a hole 93b on asecond side of the second
base part 80b and an outer end received in a recess 89b
provided in the second lateral wall 75 of the insertion part
10. Eachlocking pin 88a, 88b is provided with an external
thread that is in engagement with an internal thread in
the associated hole 93a, 93b. Thus, the position of each
locking pin 88a, 88b in relation to the second base part
80b may be adjusted by rotation of the locking pin.
[0045] The actuating rod 35 is axially fixed in relation
to the second base part 80b of the link system 37’ so that
the actuating rod is prevented from moving in its axial
direction in relation to the second base part 80b when
the actuating rod is rotated. In the illustrated example,
the actuating rod 35 extends through a through hole 92
in the second base part 80b.

[0046] Intheillustrated example, the above-mentioned
first set of links 83a comprises:

- afirstlink 84, which at a first end is articulately con-
nected to the first supporting element 12a’ and atan
opposite second end is articulately connected to the
first base part 80a.

- asecond link 85, which at a first end is articulately
connected to the first supporting element 12a’ and
at an opposite second end is articulately connected
to the second base part 80b; and

[0047] Intheillustrated example, the above-mentioned
second set of links 83b comprises:

- athirdlink 86, which at a first end is articulately con-
nected to the second supporting element 12b’ and
at an opposite second end is articulately connected
to the first base part 80a, and

- a fourth link 87, which at a first end is articulately
connected to the second supporting element 12b’
and at an opposite second end is articulately con-
nected to the second base part 80b.

[0048] With the above-mentioned arrangement of the
first and second base parts 80a, 80b, the first base part
80a is moved in relation to the second base part 80b in
the axial direction of the actuating rod 35 when the actu-
ating rod is rotated. The distance between the first and
second base parts 80a, 80b is arranged to be at a max-
imum when the supporting elements 12a’, 12b’ are in the
retracted position. The first base part 80a is moved to-
wards the second base part 80b when the actuating rod
35 is rotated in the above-mentioned first rotary direction
in order to move the supporting elements 12a’, 12b’ out-
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wards in relation to the longitudinal axis of the insertion
part 10, as illustrated in Figs 19a and 19b, and the first
base part 80a is moved away from the second base part
80b when the actuating rod 35 is rotated in the above-
mentioned second rotary direction in order to move the
supporting elements 12a’, 12b’ inwards in relation to the
longitudinal axis of the insertion part 10.

[0049] The firstand second supporting elements 12a’,
12b’ are to be in the retracted position during the insertion
of the insertion part 10 into a hollow crane boom section
27b6 at the tip of a crane boom 27. Thereafter, the crane
operator rotates the actuating rod 35 in the above-men-
tioned first rotary direction in order to move the first base
part 80a of the link system 37’ towards the second base
part 80b and thereby make the links 84-87 push the first
and second supporting elements 12a’, 12b’ in opposite
directions outwards in relation to the longitudinal axis of
the insertion part 10. Each support member 71 of the first
supporting element 12a’ is thereby moved through the
associated recess 72 in the first lateral wall 73 of the
insertion part 10 and into contact with a first lateral wall
90 of the hollow crane boom section 27b6 on a first side
of the insertion part 10, at the same time as each support
member 71 of the second supporting element 12b’ is
moved through the associated recess 74 in the second
lateral wall 75 of the insertion part 10 and into contact
with a second lateral wall 91 of the hollow crane boom
section 27b6 on an opposite second side of the insertion
part 10. When the connecting unit 1 is to be released
from the crane boom 27, the crane operator rotates the
actuating rod 35 in the above-mentioned second rotary
direction in order to move the first base part 80a of the
link system 37’ away the second base part 80b and there-
by make the links 84-87 pull the first and second sup-
porting elements 12a’, 12b’ inwards in relation to the lon-
gitudinal axis of the insertion part 10, wherein the support
members 71 are moved out of contact with the lateral
walls 90, 91 of the hollow crane boom section 27b6.
[0050] In order to adapt the supporting elements 12a’,
12b’ to the internal width of the insertion part 10, a plate-
like element 76, a so-called shim, of suitable thickness
may be positioned in contact with the outwardly facing
surface of the base structure 70 of each supporting ele-
ment 12a’, 12b’. Each shim 76 is configured to come into
contact with the adjacent lateral wall 73, 75 of the inser-
tion part 10 when the supporting elements 12a’, 12b’
reach the advanced position to thereby stabilize the in-
sertion part 10 in relation to the supporting elements 12a’,
12b’. Thus, each shim 76 is configured to take up the
possible play between the associated base structure 70
and the adjacent lateral wall 73, 75 of the insertion part
10 when the supporting elements 12a’, 12b’ are in the
advanced position with the support members 71 in con-
tact with the lateral walls 90, 91 of the hollow crane boom
section 27b6. If the supporting elements 12a’, 12b’ are
so dimensioned that no such play exists, no shim 76 is
necessary.

[0051] The invention is of course not in any way re-
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stricted to the embodiments described above. On the
contrary, many possibilities to modifications thereof will
be apparent to a person with ordinary skill in the art with-
out departing from the basic idea of the invention such
as defined in the appended claims.

Claims

1. A connecting unit configured for detachable mount-
ing to the tip (2) of a crane boom (27) in order to form
a connection between the crane boom and an asso-
ciated crane implement (4), the connecting unit (1)
comprising:

- an insertion part (10) adapted to be inserted
into a hollow crane boom section (27b6) at the
tip of the crane boom; and

- a holding part (11), which is fixed to the inser-
tion part (10) and configured to form a support
for the crane implement (4), characterized in
that the connecting unit (1) further comprises:
- one or more supporting elements (12a, 12b;
12a’, 12b’), each of which being moveably
mounted to the insertion part (10) so as to be
moveable transversely to the longitudinal axis
of the insertion partin order to allow the support-
ing element (12a, 12b; 12a’, 12b’) to be pushed
outwards in relation to the longitudinal axis of
the insertion part (10) and against an inner sur-
face of said crane boom section (27b6) and
thereby take up a play between the insertion part
(10) and the crane boom section (27b6); and

- an actuating device (13) for moving said one
or more supporting elements (12a, 12b; 12a’,
12b’) transversely to the longitudinal axis of the
insertion part (10).

2. A connecting unit according to claim 1, character-
ized in that the actuating device (13) comprises:

- a rotatable actuating rod (35), which extends
through an inner space (36) of the insertion part
(10) and which is arranged to be rotatable by an
operator when the connecting unit (1) is mount-
ed to the tip (2) of the crane boom with the in-
sertion part (10) received in said crane boom
section (27b6); and
- a link system (37; 37’) arranged in the inner
space (36) of the insertion part (10), the link sys-
tem (37;37’) being configured to transfer arotary
motion of the actuating rod (35) into a transla-
tional motion of the supporting elements (12a,
12b; 12a’, 12b’), wherein the link system (37;
37’) is configured to exert a pushing force on
each supporting element (12a, 12b; 12a’, 12b’)
when the actuating rod (35) is rotated in a first
rotary direction and to exert a pulling force on
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each supporting element (12a, 12b; 12a’, 12b’)
when the actuating rod (35) is rotated in an op-
posite rotary direction.

A connecting unit according to claim 2, character-
ized in that the actuating rod (35) extends through
arecess (39) in an external wall (40) of the connect-
ing unit (1).

A connecting unit according to claim 2 or 3, charac-
terized in:

-that the connecting unit (1) comprises two such
supporting elements (12a, 12b) arranged at a
distance from each other as seen in the longitu-
dinal direction of the insertion part (10);

- that the link system (37) comprises a first link
mechanism (37a) configured to act on a firstone
(12a) of said supporting elements, wherein the
firstlink mechanism (37a) is in engagement with
the actuating rod (35) through a first connection
member (41a), which is provided with an internal
thread (42) that is in engagement with an exter-
nal thread (43) on the actuating rod (35) so that
a rotation of the actuating rod (35) will result in
a relative movement between the first connec-
tion member (41a) and the actuating rod (35) in
the axial direction of the actuating rod; and

- that the link system (37) comprises a second
link mechanism (37b) configured to act on a sec-
ond one (12b) of said supporting elements,
wherein the actuating rod (35) is rotatably con-
nected to the second link mechanism (37b)
through a second connection member (41b), the
actuating rod (35) being axially fixed to the sec-
ond connection member (41b) so that the sec-
ond connection member (41b) and the actuating
rod (35) are prevented from moving in relation
to each other in the axial direction of the actuat-
ing rod (35) in connection with a rotation of the
actuating rod.

5. A connecting unit according to claim 4, character-

ized in:

- that the first link mechanism (37a) comprises
afirstlink (45), which at a first end is articulately
connected to the first supporting element (12a)
and at an opposite second end is articulately
connected to the first connection member (41a),
and a second link (46), which at a first end is
articulately connected to the first connection
member (41a) and at an opposite second end
is articulately connected to a wall of the insertion
part (10); and

- that the second link mechanism (37b) com-
prises a third link (48), which at a first end is
articulately connected to the second supporting
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10

6.

7.

8.

element (12b) and at an opposite second end is
articulately connected to the second connection
member (41b), and a fourth link (49), which at a
first end is articulately connected to the second
connection member (41b) and at an opposite
second end is articulately connected to a wall of
the insertion part (10).

A connecting unit according to any of claims 1-5,
characterized in that each supporting element
(12a, 12b) is slidably mounted to a wall (30) of the
insertion part (10) so as to be linearly slidable per-
pendicularly to the longitudinal axis of the insertion
part.

A connecting unit according to any of claims 1-6,
characterized in:

- that the supporting elements (12a, 12b) are
arranged at an underside or upper side of the
insertion part (10) and configured to be move-
able upwards and downwards in relation to the
insertion part (10); and

- that each supporting element (12a, 12b) has
a V-shaped or convex contact surface (15) con-
figured for engagement with a V-shaped internal
wall surface (33) of said crane boom section
(27b6).

A connecting unit according to claim 2 or 3, charac-
terized in:

- that the connecting unit (1) comprises a first
supporting element (12a’) arranged on a first
side of the actuating rod (35) and a second sup-
porting element (12b’) arranged opposite the
first supporting element (12a’) on an opposite
second side of the actuating rod (35);

- that the link system (37’) comprises a firstbase
part (80a), which is provided with an internal
thread (81) that is in engagement with an exter-
nal thread (82) on the actuating rod (35) so that
a rotation of the actuating rod (35) will result in
a movement of the first base part (80a) in the
axial direction of the actuating rod;

- that the link system (37°) comprises a second
base part (80b), which is fixed to the insertion
part (10) and prevented from moving in relation
to the insertion part in the longitudinal direction
thereof;

- that the link system (37’) comprises a first set
of links (83a), through which the first supporting
element (12a’) is connected to the first and sec-
ond base parts (80a, 80b), and a second set of
links (83b), through which the second support-
ing element (12b’) is connected to the first and
second base parts (80a, 80b); and

- that the actuating rod (35) is axially fixed in
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relation to the second base part (80b) of the link
system so that the actuating rod is prevented
from moving in its axial direction in relation to
the second base part (80b) in connection with a
rotation of the actuating rod (35).

A connecting unit according to claim 8, character-
ized in:

- that said first set of links (83a) comprises:

« a first link (84), which at a first end is ar-
ticulately connected to the first supporting
element (12a’) and at an opposite second
endis articulately connected to the firstbase
part (80a), and

+ a second link (85), which at a first end is
articulately connected to the first supporting
element (12a’) and at an opposite second
end is articulately connected to the second
base part (80b); and

- that said second set of links (83b) comprises:

« a third link (86), which at a first end is ar-
ticulately connected to the second support-
ing element (12b’) and at an opposite sec-
ond end is articulately connected to the first
base part (80a), and

« a fourth link (87), which at a first end is
articulately connected to the second sup-
porting element (12b’) and at an opposite
second end is articulately connected to the
second base part (80b).

10. A connecting unit according to claim 8 or 9, charac-

1.

terized in that the first supporting element (12a’)
comprises a base structure (70) and two or more
support members (71) which are fixed to the base
structure (70) and moveable in relation to the inser-
tion part (10) together with the base structure, where-
in each support member (71) of the first supporting
element (12a’) in moveable through an associated
recess (72) in a first lateral wall (73) of the insertion
part (10).

A connecting unit according to claim 10, character-
ized in that the second supporting element (12b’)
ﬁprises a base structure (70) and two or more
support members (71) which are fixed to the base
structure (70) and moveable in relation to the inser-
tion part (10) together with the base structure, where-
in each support member (71) of the second support-
ing element (12b’) is moveable through an associat-
ed recess (74) in a second lateral wall (75) of the
insertion part (10) located opposite said first lateral
wall (73).
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12. A connecting unit according to claim 1, character-

ized in that the actuating device (13) comprises at
least one hydraulic cylinder (51; 55a, 55b) for effect-
ing the movement of said one or more supporting
elements (12a, 12b).

13. A connecting unit according to claim 12, character-

ized in that each supporting element (12a, 12b) is
associated with its own hydraulic cylinder (55a, 55b)
and is connected to a piston (57) of this hydraulic
cylinder.

14. Ahydraulic crane comprising atleast one liftable and

lowerable crane boom (27), which at an outer end is
provided with a hollow crane boom section (27b6),
characterized in that the hydraulic crane (20) com-
prises a connecting unit (1) according to any of
claims 1-13 and a crane implement (4) which is con-
nectable to said crane boom (27) by means of the
connecting unit (1), wherein the insertion part (10)
ofthe connecting unit (1) isinsertable into said hollow
crane boom section (27b6).

15. A hydraulic crane according to claim 14, character-

ized in that the crane implement is an additional
crane boom (4) or a working platform.
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