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(54) Spreader assembly and positioning means

(57) The invention refers to a positioning means in a
spreader assembly, the positioning means comprising
an articulated arm (8), a first end (12) of which is con-
nected to a primary spreader frame (2) and a second end
(13) of which is selectively connectable to a secondary
spreader frame (3), wherein the first and second arm
ends connect pivotally in horizontal planes of the asso-
ciated spreader frames as well as in vertical planes in-
tersecting a longitudinal axis of each primary and sec-

ondary spreader frames. According to the invention, the
second arm end (13) is selectively connectable and non-
connectable, respectively, to a seat (30) mounted on the
secondary spreader frame (2), the seat having an insert
or connecting end facing upwards from the spreader
frame, and the second arm end carrying means mating
with the seat in result of a driven and remotely controlled,
vertical or substantially vertical downward movement of
the second arm end upon connection.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a spreader as-
sembly, and more specifically to a spreader assembly
comprising a positioning means by which the relative po-
sition between two spreaders are controllable in tandem
lift operations.

BACKGROUND AND PRIOR ART

[0002] The spreaders referred to are commonly used
in ports and freight yards for shifting containers to and
from transport vehicles, such as between ships and
shore. The spreader typically comprises a frame work
carrying in its lower side locking means arranged in pairs,
and by which the spreader is detachably connectable to
the top side of the container. The spreader is controlled
in lifting/lowering operations through crane cables that
run through idling sheaves supported on the upper side
of the spreader. The spreader frames may be telescop-
ically extendable/retractable and this way adapted for op-
tionally handling one 20-45 feet container in single lift
operations, or two 20-feet containers concurrently in end
facing relation during a twin lift operation.
[0003] In tandem lift operations, two containers (or 2
plus 2 containers, if applicable) are handled simultane-
ously in side by side relation. For this purpose spreaders
are known to be convertible from a single lift mode to a
tandem lift mode. Another approach to tandem lift oper-
ations comprises dual spreader frames separately sup-
ported from a crane and individually controlled through
separate cable-drives in lifting/lowering movements.
When the two spreader frames are concurrently operated
in tandem lift, positioning means are activated and oper-
ative to control the relative position between the spread-
ers in order to avoid collision caused by swinging and in
order to allow the simultaneous lowering of the two
spreaders into the load space of a container ship, e.g. A
positioning means which is previously known comprises
an arm, one end of which is supported on a first spreader
frame, and extendable telescopically for docking with its
other end in a seat supported on a second spreader
frame. In connected position, the arm spans the lateral
distance from side to side of the horizontally spaced and
interconnected spreader frames. The structure allows a
small misalignment in the spreader relation due to some
degree of pivoting in the arm-to-spreader connections,
but the structure is vulnerable in cases of greater dis-
placements in space which may cause damage to the
arm-to-spreader connections. The structure also suffers
from a cumbersome connecting of the positioning arm,
requiring for example a rather accurate horizontal lev-
eling of the spreader frames upon connection which typ-
ically involves ground personnel to guide the crane op-
erator in the connecting procedure.

SUMMARY OF THE INVENTION

[0004] An object of the present invention is to provide
a positioning means in a spreader assembly that avoids
the drawbacks recited above, and by which interconnec-
tion of spreader frames in tandem lift operations is sim-
plified and practicable without assistance from ground
personnel and wherein an accurate leveling of the
spreader frames is not critical for activation of the posi-
tioning means.
[0005] Another object is to provide a positioning means
structured to allow greater displacements in space be-
tween the dual spreader frames in interconnected rela-
tion.
[0006] Still another object is to provide a positioning
means that is less vulnerable to displacements powered
by cable-drives and gravity acting on the payload.
[0007] Yet another object is to provide a positioning
means that is operable selectively for controlling a rela-
tive position between interconnected spreader frames in
a horizontal plane, while disregarding displacements in
the vertical planes.
[0008] Some or several of these and other objects are
met in a positioning means as specified in accompanying
claims, the subordinated ones of which define advanta-
geous realizations of the invention.
[0009] Briefly, the present invention provides a posi-
tioning means in a spreader assembly, the positioning
means comprising an articulated arm, a first end of which
is connected to a primary spreader frame and a second
end of which is selectively connectable to a secondary
spreader frame, wherein the first and second arm ends
connect pivotally in horizontal planes of the associated
spreader frames as well as in vertical planes intersecting
a longitudinal axis of each primary and secondary
spreader frames. The positioning means is characterized
in that the second arm end is selectively connectable and
non-connectable, respectively, to a seat mounted on the
secondary spreader frame, the seat having an insert or
connecting end facing upwards from the spreader frame,
and the second arm end carrying means mating with the
seat in result of a driven and remotely controlled, vertical
or substantially vertical downward movement of the sec-
ond arm end upon connection.
[0010] Advantageous embodiments of the invention
include, e.g.:

a connecting means carried in the second arm end
and comprising a latch mechanism which is driven
and remotely controlled for engagement and disen-
gagement, respectively, with the seat;

the first arm end is connected to a top side of the
primary spreader frame, and the second arm end is
selectively connectable to a seat mounted on a top
side of the secondary spreader frame, wherein spe-
cifically, the first and second arm ends both connect
to a longitudinal center of the associated spreader
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frame;

at least one of said first and second arm ends is
pivotally connected about mutually perpendicular
horizontal axes and in transversely intersecting ver-
tical planes of the associated spreader frame;

the first arm end is connected to the seaside spread-
er frame in the spreader assembly, as viewed from
a crane operator;

drive means for articulation of the arm, drive means
for pivoting the arm and drive means for connection/
disconnection of the second arm end, are all pow-
ered and controlled from the primary spreader frame;

position detecting means mounted on the spreader
frames, and a control unit controlling drive means
effective for activating the articulated arm in re-
sponse to a detected relative position between the
spreader frames;

position detecting means mounted on the articulated
arm, the control unit controlling the articulated arm
to move the second arm end to a start position (I)
above the seat which is determined from the detect-
ed relative position between the articulated arm and
the secondary spreader frame, and to move the sec-
ond arm end downwards from the start position to
the seat upon connection;

the articulated arm comprises inner and outer arm
sections (9,10) pivotally connected and articulated
through the operation of linear drive units to the ex-
tent that a start position above the seat is attainable
at a maximum detected difference in height between
the spreader frames of at least +/- 300 mm, prefer-
ably at a detected height difference of at least +/-
500 mm, and most preferred at a detected height
difference of at least +/- 700 mm between the primary
and secondary spreader frames, in result of chosen
lengths of the arm sections and stroke lengths of the
linear drive units.

[0011] Even further details and advantages will appear
from the following description.

BRIEF DESCRIPTION OT THE DRAWINGS

[0012] The invention will now be further explained be-
low in relation to the drawings, diagrammatically illustrat-
ing an embodiment of the invention. In the drawings,

Fig. 1 is a perspective view of a spreader assembly
comprising a positioning means according to the in-
vention in a tandem lift operation;

Fig. 2 is a partial detail view showing primary and

secondary spreader frames in non-connected posi-
tion for single lift operation;

Fig. 3 is a partial detail view of the area of connecting
between the positioning means and a primary
spreader frame included in the spreader assembly
of fig. 1;

Fig. 4 is a corresponding partial detail view of the
area of connecting between the positioning means
and a secondary spreader frame included in the
spreader assembly of fig. 1;

Fig. 5 is a view from below of the connecting area
shown in fig. 4;

Fig. 6 is a simplified diagram illustrating possible rel-
ative positions and connecting procedure upon in-
terconnecting of the primary and secondary spread-
er frames through the positioning means of the
present invention;

Figs. 7a-7d are end views showing the spreader as-
sembly in tilted relation in a plane transversely to the
longitudinal;

Fig. 8 is an elevation view showing the spreader as-
sembly in tilted relation in a longitudinal plane;

Figs. 9a-9d are end views showing the spreader as-
sembly in non-leveled relation;

Fig. 10 is a view from above showing the spreader
assembly in a horizontally skewed relation, and

Fig. 11 is a perspective showing the spreader as-
sembly in a longitudinally shifted relation.

DETAILED DESCRIPTION OF THE INVENTION

[0013] As used herein, any reference made to the hor-
izontal and vertical shall be understood in relation to a
spreader frame that is balanced and parallel to the flat
and leveled ground. Also, any reference to the longitudi-
nal and transversal shall be understood as referring to
the longitudinal and transverse axes of the spreader
frames included in the assembly.
[0014] With reference to fig. 1 a spreader assembly 1
is shown, comprising a primary spreader frame 2 and a
secondary spreader frame 3. Each primary and second-
ary spreader frames 2 and 3 typically carries a super-
structure or head-block 4 and 5, respectively. In the fol-
lowing, the expression "spreader frame" shall be under-
stood as referring to the subject spreader structure with
or without such superstructure or head-blocks. Cable
sheaves 6 attach each spreader frame individually to
separate cable drives in a crane, via cables 7. Through
the cable drives, controlled by a crane operator, the pri-
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mary and secondary spreader frames are controllable in
lifting and lowering movements, separately in single lift
operations or in pairs in tandem operations as desired.
The spreader frames 2,3 may be conventionally
equipped and controllable for connecting/disconnecting
to different sized containers in a manner well known to
the person skilled in the art, and will therefore not be
further explained in these well known aspects.
[0015] In tandem lift operations as illustrated in fig. 1,
at least one articulated arm 8 is selectively operable for
controlling the relative position between primary and sec-
ondary spreader frames 2 and 3. In the following, refer-
ence is made to a singular arm 8 even though, and ap-
preciated by the person skilled in the art from the teach-
ings learned from this disclosure, two similarly structured
arms 8 may equally serve as positioning means in the
spreader assembly.
[0016] With reference made also to fig. 2, showing the
spreader frames in non-connected relation, the articulat-
ed arm 8 comprises an inner arm section 9 pivotally con-
nected to an outer arm section 10 via a hinged joint 11.
A first end 12 of the arm 8 is connected to the primary
spreader frame 2, or to the superstructure 4 thereof as
the case may be. A second end 13 of the arm 8 is selec-
tively connectable and non-connectable, respectively, to
the secondary spreader frame 3, or to the superstructure
5 thereof if appropriate. In connected position, illustrated
in fig. 1, both first and second arm ends 12, 13 connect
pivotally in horizontal planes of the associated spreader
frames as well as in vertical planes intersecting a longi-
tudinal axis of the associated primary and second
spreader frames.
[0017] With reference made to fig. 3, the first end 12
of the articulated arm 8, which may be permanently con-
nected or detachably connectable to the primary spread-
er frame 2, pivots in a horizontal plane about a vertical
axis 14 and in a vertical plane about a horizontal axis 15.
Likewise, with reference made to fig. 4, the second arm
end 13 in connected position pivots in a horizontal plane
about a vertical axis 16 and in a vertical plane about a
horizontal axis 17.
[0018] Articulations of the arm 8, as well as pivoting of
the arm in the horizontal and vertical planes, are driven
and controlled through linear drive means such as the
hydraulic piston/cylinder-units shown in the illustrated
embodiment, or by equivalent linear drives.
[0019] Thus, a first cylinder 18 visible in figs. 1-2 op-
erates between the inner and outer arm sections for ex-
tension/retraction of the articulated arm 8. Wt reference
made to fig. 3, a second cylinder 19 is effective for lifting/
lowering the articulated arm 8 in a vertical plane about
the horizontal pivot axis 15, said second cylinder 19 op-
erating between the inner arm section 9 and an arm con-
nection 20 attaching the first arm end 12 to a pivot bearing
21 supported on the primary spreader frame 2. A third
cylinder 22 operates between the arm connection 20 and
the primary spreader frame for pivoting the arm in the
horizontal plane, about the vertical pivot axis 14 of the

pivot bearing 21. Pivoting movements at the second arm
end 13 are correspondingly powered and controlled as
will be explained by reference made to fig. 4: a fourth
cylinder 23 operates between the outer arm section 10
and an arm connection 24 attaching the second arm end
13 to a pivot bearing 25 supported on a connecting means
26 which is carried in the second arm end and connect-
able, as will be further described below, to the secondary
spreader frame 3. The fourth cylinder 23 is effective for
pivoting the articulated arm in a vertical plane about the
horizontal pivot axis 17. A fifth cylinder 27 operates be-
tween the arm connection 24 and the connecting means
26 for pivoting the articulated arm in a horizontal plane,
about the vertical pivot axis 16 of the pivot bearing 25.
[0020] In addition, at least one tilt cylinder such as a
sixth cylinder 28 visible in fig. 3, is arranged and operative
for tilting the articulated arm 8 in a vertical tilt plane trans-
versally intersecting the vertical pivot plane, about a hor-
izontal tilt axis 29 perpendicular to the horizontal pivot
axis 15. In the illustrated embodiment, the tilt axis 29
constitutes a hinged connection between pivotally con-
nected upper and lower members of the arm connection
20 for the first arm end 12. A tilt function may additionally,
or alternatively, be correspondingly arranged through a
hinged arm end connection 24 for the second arm end 13.
[0021] As previously mentioned the second arm end
13 carries a connecting means 26 by which the primary
and secondary spreader frames can be interconnected
in tandem lift operations. The connecting means 26 is
operative for connection/disconnection of the second
arm end to a seat 30 mounted on the secondary spreader
frame, or when appropriate onto its superstructure 5, in
fig. 2 illustrated in a disconnected mode and in figs. 4
and 5 illustrated in connected modes, respectively.
[0022] The seat 30 is formed with an upwards facing
insert or/and connecting end, by which the connecting
means 26 is receivable upon connection in a downwards
movement of the second end 13 of the articulated arm,
as illustrated in fig. 6. In the seated position thus attained
through a substantially vertical interconnecting move-
ment of the second arm end 13, a latch mechanism 31
of the connecting means is operable to arrest the con-
necting means in a lower end of the seat as illustrated in
fig. 5, remote from seat’s insert end.
[0023] "Substantially vertical" as used herein should
be understood as referring to a movement, the major
component of direction of which is vertical and not hori-
zontal, and which at least partially includes a true vertical
movement downwards to the seat of a spreader frame
which is balanced and leveled with the ground.
[0024] In the shown embodiment, the latch mechanism
31 comprises first and second latches 32 and 33 which
are driven through a lock cylinder 34 to slide in opposite
directions in guides 35 arranged on the connecting
means 26. In locked position, the latches 32, 33 engage
a lower side of the seat remote from the insert end, while
a flange formation 36 on the connecting means abuts a
shoulder 37 formed at the insert end of the seat.

5 6 



EP 1 857 401 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0025] Preferably, the first and second ends of the ar-
ticulated arm attaches in connected position to the top
sides of the two spreader frames or to the top sides of
the superstructures 4 and 5 thereof, respectively, and in
a singular arm embodiment preferably at the longitudinal
centers of the primary and secondary spreader frames,
or the superstructures thereof.
[0026] In any case, regardless of point of attachment
with the subject spreader frame, the seat 30 is mounted
thereto with its insert or/and connecting end facing up-
wards, thereby able to receive the second end of the
articulated arm through the vertical or substantially ver-
tical connection movement of the second arm end as
recited above. The arrangement of a seat 30 which is
connectable through the downwards movement of the
arm end ensures a stable and accurate mating between
seat and arm end, while the weight of the spreader hang-
ing in the crane cables provides a favorable counter sup-
port which is lacking in a structure relying on a horizontal
connecting movement.
[0027] Also preferred, the primary spreader attaching
the first end 12 of the articulated arm is chosen to be the
seaside spreader, that is the remote spreader as viewed
from the crane operator. This way, the operator will have
full visibility in the connecting operation.
[0028] Especially advantageous, the drive means for
articulation and pivoting of the arm, as well as the lock
cylinder that connects/disconnects the second arm end
to the secondary spreader, are all driven and controlled
via the primary spreader in a preferred embodiment. In
other words, hydraulic power is supplied via the primary
spreader to all drives controlling the movements and con-
nection of the articulated arm 8, and operator control is
remotely performed via control logic and hydraulic me-
dium valves carried on the primary spreader. However,
though less preferred, the teachings provided herein
would also be applicable in embodiments where at least
one of power, control logic, drive means and connecting
structures, such as the pivot bearing 25 and latch mech-
anism 31, e.g., are located on the secondary spreader
in the alternative.
[0029] The articulated arm 8 is operable via the control
logic for controlling the relative position of the primary
and secondary spreader frames in a horizontal plane,
while disregarding displacements in vertical planes pow-
ered by cable-drives and gravity acting on the payload.
Thus, the arm is operative through the activation of cor-
responding drive means mentioned above to control the
horizontal spacing between the spreader frames notwith-
standing a transverse tilt as illustrated in figs. 7a-7d, or
a longitudinal tilt as illustrated in fig. 8 (by pivoting about
the at least one tilt axis 29). Likewise, the arm is operable
under non-leveled conditions wherein a height difference
prevails between the spreader frames, as illustrated in
figs. 9a-9d, as well as under conditions of longitudinal
shift as illustrated in fig. 11. Also in conditions of skewing,
illustrated in fig. 10, the articulated arm is controllable for
positioning the spreader frames with respect to the hor-

izontal distance between the spreader frames.
[0030] In a practicable realization of the invention, the
positioning means is designed with respect to freedom
of pivoting and arm length to accommodate a lateral sep-
aration s between spreader frames of at least 1,600 mm,
in leveled as well as tilted or shifted conditions. Also, the
illustrated embodiment is operable at height differences
Ah of at least +/- 700 mm at zero spacing and of at least
+/- 300 mm at 1,600 mm spacing.
[0031] The versatile operability of the positioning
means of the present invention, i.e. the articulated arm,
its pivots and drives, is achievable and provided through
a corresponding power control of the drives. More pre-
cisely, the positioning means is controlled by the control
logic to a non-powered condition in displacements gov-
erned by the cable-drives and gravity, setting the articu-
lated arm and subject drive means into a free-floating
condition in which the arm freely pivots about the corre-
sponding pivot axes. Simultaneously, the drive means
operable for extension/retraction and for corresponding
pivoting of the articulated arm are selectively powered,
effecting control and adjustment of the horizontal spacing
between spreader frames. Load detection and overload
protection may be provided through load and pressure
sensors arranged on cylinders, as known per se, and
readings of the sensors are processed through the con-
trol logic for shifting corresponding drives between pow-
ered and non-powered modes. This way, the positioning
means structured as disclosed is made durable and less
vulnerable to displacements caused by loads that are too
high to be counteracted by available power of drive
means and structural design of the articulated arm.
[0032] Upon interconnecting the primary and second-
ary spreader frames, the articulated arm 8 is controlled
and powered to move the second arm end 13 to a start
position above the seat 30, from which position the con-
necting means 26 carried in the arm end is descended
to match with the seat. In order to secure a successful
mating with the seat, guides 38 may be arranged at the
insert end of the seat as illustrated in figs. 2 and 4, e.g.
The start position I is illustrated in fig. 6 which is a sim-
plified diagram wherein details are omitted for clarity. The
start position I is determined from a detected relative po-
sition between the spreader frames, indicative for the rel-
ative position between the seat 30 and the articulated
arm 8. To this purpose, optical or sound operated position
detection means are arranged on the spreader frames.
Position detectors are notoriously applied in purpose of
spreader control and well known to persons skilled in the
art of spreader design, and for this reason need no further
explanation herein. Based on the readings of the position
detectors, the control logic governs the arm through ac-
tivation of corresponding drive units for extension/retrac-
tion and for pivoting about the horizontal and vertical ax-
es, in result of which the second arm end 13 and con-
necting means 26 supported therein are moved to the
start position I above the seat 30. Primarily, the horizontal
distance s and longitudinal shift is required to determine
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the start position, essentially vertically above the seat. It
will be understood, that the start position I is not neces-
sarily a fixed position but rather an elevated position
above the seat, as indicated by broken lines in fig. 6. The
subject posture of the arm may be continuously moni-
tored through linear detectors arranged on the cylinders,
e.g., continuously detecting the length of extension of
cylinder pistons as is a well known technology applied to
hydraulic cylinders. By the appropriate choice of arm ge-
ometry, i.e. lengths of arm sections 9 and 10, stroke
lengths of linear drives and freedom of pivoting about
horizontal and vertical axes, a start position I above the
seat 30 is attainable at detected maximum differences
∆h in height between the spreader frames of at least +/-
300 mm at a lateral spacing s of 1,600 mm, preferably
at a detected height dif ference of at least +/- 500 mm at
lesser lateral spacing, and most preferred at a detected
height difference of at least +/- 700 mm between the pri-
mary and secondary spreader frames at zero lateral
spacing, as has proven available in the illustrated em-
bodiment. From that start position, the connecting means
is lowered for mating with the seat in a vertical or sub-
stantially vertical descending motion V which is terminat-
ed upon mating contact, detectable through electrical
switches, optic/sound sensors, or load sensing detectors
on the subject drive means, e.g.
[0033] In result of a perfect leveling of the spreader
frames not being critical upon connection, interconnect-
ing is simplified and practicable without assistance from
ground personnel and possible through an approximate
leveling controlled by the crane operator alone.
[0034] Though illustrated by example, the person
skilled in the art will appreciate that the details and fea-
tures disclosed applied separately or in other combina-
tions will still add to the solution defined in independent
claims.

Claims

1. A positioning means in a spreader assembly, the po-
sitioning means comprising an articulated arm (8), a
first end (12) of which is connected to a primary
spreader frame (2) and a second end (13) of which
is selectively connectable to a secondary spreader
frame (3), wherein the first and second arm ends
connect pivotally in horizontal planes of the associ-
ated spreader frames as well as in vertical planes
intersecting a longitudinal axis of each associated
primary and secondary spreader frames, character-
ized in that

- the second arm end is selectively connectable
and non-connectable, respectively, to a seat
(30) mounted on the secondary spreader frame;
- the seat having an insert or connecting end
facing upwards from the spreader frame, and
- the second arm end carrying means mating

with the seat in result of a driven and remotely
controlled, vertical or substantially vertical
downward movement of the second arm end up-
on connection.

2. The positioning means of claim 1, wherein connect-
ing means (26) carried in the second arm end com-
prises a latch mechanism (31) which is driven and
remotely controlled for engagement and disengage-
ment, respectively, with the seat (30).

3. The positioning means of claim 1 or 2, wherein the
first arm end (12) is connected to a top side of the
primary spreader frame (2), and the second arm end
(13) is selectively connectable to a seat (30) mount-
ed on a top side of the secondary spreader frame (3).

4. The positioning means of any of claims 1 to 3, where-
in the first and second arm ends (12; 13) both con-
nect to a longitudinal center of the associated
spreader frame (2; 3).

5. The positioning means of claim 1, wherein at least
one of said first and second arm ends (12; 13) is
pivotally connected about mutually perpendicular
horizontal axes (15; 29) and in transversely inter-
secting vertical planes of the associated spreader
frame.

6. The positioning means of any of claims 1 to 5, where-
in the first arm end (12) is connected to the seaside
spreader frame (2) in the spreader assembly, as
viewed from a crane operator.

7. The positioning means of any of claims 1 to 6, where-
in drive means (18; 19; 23) for articulation of the arm,
drive means (22; 27; 28) for pivoting the arm and
drive means (34) for connection/disconnection of the
second arm end, are all powered and controlled via
the primary spreader frame (2).

8. The positioning means of any of claims 1 to 7, com-
prising position detecting means mounted on the
spreader frames, and a control unit controlling drive
means effective for activating the articulated arm in
response to a detected relative position between the
spreader frames.

9. The positioning means of claim 8, wherein position
detecting means are mounted on the articulated arm,
the control unit controlling the articulated arm to
move the second arm end with connecting means
to a start position (I) above the seat which is deter-
mined from the detected relative position between
the articulated arm and the secondary spreader
frame, and to move the second arm end downwards
from the start position to mate with the seat upon
connection.
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10. The positioning means of claim 9, wherein the artic-
ulated arm comprises inner and outer arm sections
(9,10) pivotally connected and articulated through
the operation of linear drive units (18; 19; 23) to the
extent that a start position above the seat is attain-
able at a maximum detected difference in height (h)
between the spreader frames of at least +/- 300 mm,
preferably at a detected height difference of at least
+/- 500 mm, and most preferred at a detected height
difference of at least +/- 700 mm between the primary
and secondary spreader frames, in result of chosen
lengths of the arm sections and stroke lengths of the
linear drive units.
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