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Spreader

The invention relates to a spreader, which has a middle frame, which middle frame

has a lower surface, at least one first telescopic arm protruding in a first direction

from the middle frame, in the end of which telescopic arm there is a first end

frame, and at least one second telescopic arm protruding in a second direction

from the middle frame, in the end of which telescopic arm there is a second end

frame, which end frames have gripping means for gripping a container and which

telescopic arms can be moved into a first position, where the distance between

said gripping means of the first end frame and gripping means of the second end

frame is at Its shortest.

When transporting goods, land and sea transport generally uses freight contain¬

ers, which can be moved from one transport means to another without reloading

the contents. The freight containers can have different sizes. The most common

containers in accordance with ISO standards have nominal lengths of 40, 30 or 20

feet and a nominal width of 8 feet. So-called euro containers are also known,

which are larger than the ISO containers. Cranes and telescopic lifts, which are

equipped with a spreader, are used in harbours and terminals for lifting and mov¬

ing containers. The spreader has locking means, by means of which it can grip

container locks in the corners of the containers.

Spreaders can to their structures be fixed-frame devices suitable for only one con¬

tainer size or devices with an adjustable size, which are suitable for several differ¬

ent container sizes. Adjustable spreaders have a middle frame and telescopic

arms moving in and out of the middle frame. In the ends of the telescopic arms

there is a transverse end frame, where the gripping means for gripping the con-

tainer have been placed. Spreaders equipped with telescopic arms have been

presented among others in publications US 7128353, US 4471989, US 40171 10,

US 3992050 and US 3514146.

For handling containers with different sizes, the adjustment range for the length of

the telescopic arms should be as large as possible. The solutions used in known

spreaders provide a movement of the telescopic arms, which makes possible the

handling of 20-45 foot long containers. The length of the largest special containers

can however be as much as 57 feet. Only a small part of the total amount of con¬

tainers in transport are such containers, so it is not expedient to arrange a

spreader just for them. Instead a need exists to increase the adjustment range for

the length of the adjustable spreaders, so that they can be used to handle con-



tainers which are as much as 48 feet long. Simultaneously it must be ensured that

the same spreaders can also be used to handle short, 20 foot long containers.

It is an object of the invention to provide an adjustable spreader, the adjustment

range for the length of the telescopic arms of which is larger than in known

spreaders.

The objects of the invention are obtained with a spreader, which is characterised

in what is presented in the independent claim. Some advantageous embodiments

of the invention are presented in the dependent claims.

The invention relates to a spreader, which can be attached to a crane, a forklift or

a telescopic lift, by means of which spreader containers, such as freight containers

and sea transport containers, can be lifted and moved from one place to another.

The spreader has a middle frame, which has a lower surface, at least one first

telescopic arm protruding in a first direction from the middle frame, in the end of

which telescopic arm there is a first end frame, and at least one second telescopic

arm protruding in a second direction from the middle frame, in the end of which

telescopic arm there is a second end frame. The end frames have gripping means

for gripping a container. The gripping means are advantageously container locks,

which can be used to grip corner locks in the corners of the container. Due to the

moveable telescopic arms the gripping means of the spreader can be adjusted to

a desired distance from each other, whereby the spreader can be used to grip

containers with different lengths. The telescopic arms can be moved into a first

position, where the distance between said gripping means of the first end frame

and second end frame is at its shortest. The basic idea of the invention is that in

the first position of the telescopic arms the end frames are at least partly under-

neath the lower surface of the middle frame, whereby they do not significantly in¬

crease the total length of the spreader. The middle frame and telescopic arms ar¬

ranged in the middle frame can thus be made longer, which increases the length

of the telescopic arms in the protruding position and thus makes possible the han¬

dling of longer containers. In said first position the shortest distance between the

gripping means of the first end frame and the gripping means of the second end

frame is advantageously smaller than the length of the middle frame. The length of

the middle frame here means the longest distance between the opposite end

edges of the lower surface of the middle frame, measured in the direction of the

longitudinal axis of the middle frame.



In one advantageous embodiment of the spreader according to the invention the

telescopic arms have an end surface, an upper side and a lower side and said end

frames are supported on the end surface of the telescopic arm and/or the upper

side of the telescopic arm. Because the end frame is not attached to the lower side

of the telescopic arm, the lower surface of the middle frame can extend closer to

the end surface of the telescopic arm on the lower side of the telescopic arm than

on the upper side of the telescopic arm.

A second advantageous embodiment of the spreader according to the invention

has two first telescopic arms, the ends of which are connected to each other with

the first end frame, and two second telescopic arms, the ends of which are con¬

nected to each other with the second end frame. Said end frames advantageously

have a lower panel extending beneath the telescopic arms, said gripping means

are attached to the lower panel and there is a gap between the lower panel and

the lower side of the telescopic arm. In the first position of the telescopic arms the

wall of the lower surface of the middle frame settles in the gap between the lower

panel and the lower side of the telescopic arm.

In a third advantageous embodiment of the spreader according to the invention the

distance between the end surface of the first telescopic arm and the end surface of

the second telescopic arm is larger than the shortest distance between the grip-

ping means of the first end frame and the gripping means of the second end

frame. The gripping means are thus located in the area between the end surfaces

of the telescopic arms.

In a fourth advantageous embodiment of the spreader according to the invention

the distance between the gripping means of the first end frame and the gripping

means of the second end frame is in the first position of the telescopic arms sub

stantially as large as or smaller than the distance between the corner locks of a 20

foot long container in the longitudinal direction of the container.

In a fifth advantageous embodiment of the spreader according to the invention

said telescopic arms can be moved from inside the middle frame to a protruded

second position, where the distance between said gripping means of the first end

frame and gripping means of the second end frame is substantially as large as or

larger than the distance between the corner locks of a 48 foot long container in the

longitudinal direction of the container.



It is an advantage of the invention that it makes possible the handling of containers

of different lengths with one spreader, whereby it improves the efficiency of con¬

tainer handling in harbours and freight terminals.

It is further and advantage of the invention that it also makes possible the handling

of especially long containers without any special equipment.

It is still an advantage of the invention that it decreases strains directed toward the

frame and telescopic arms of the spreader.

In the following, the invention will be described in detail. In the description, refer¬

ence is made to the appended drawings, in which

Figure 1a shows as an example a spreader according to the invention seen di¬

agonally from above,

Figure b shows the spreader shown in Figure 1a seen diagonally from below,

Figures 2a and 2b show as an example an end frame of a spreader according

to the invention, when the telescopic arms are in the second position and

Figures 3a and 3b show as an example an end frame of a spreader according

to the invention, when the telescopic arms are in the first position.

Figure 1a shows as an example a spreader according to the invention seen diago¬

nally from above and Figure 1b shows the same spreader seen diagonally from

below. The spreader has an elongated middle frame 10, two first telescopic arms

50 protruding from the first end of the middle frame and two second telescopic

arms 5 1 protruding from the second end of the middle frame. The telescopic arms

are elongated beam-like parts with a rectangular cross-section. The ends of the

first telescopic arms are connected to each other with a first end frame 70, which

is transverse to the longitudinal direction of the telescopic arms, and the ends of

the second telescopic arms are connected to each other with a second end frame

7 1 , which is transverse to the longitudinal direction of the second telescopic arms.

The middle frame 10 has two parallel, substantially identical hollow frame beams

12, which have a rectangular cross-section, which have an upper surface 14, a

lower surface 16 and two side surfaces 18. The side surfaces have holes 20 for

reducing the weight of the beams. In the upper part of the middle frame there are

two transverse connecting beams 22, which bind the first ends and second ends of

the frame beams together by their upper surfaces. Correspondingly, in the lower



part of the middle frame there are two connecting plates 24, which bind the first

ends and second ends of the frame beams together by their lower surfaces. In the

upper part of the middle frame there is a suspension part 30, by means of which

the middle frame is attached to a lifting machine, such as a crane, a telescopic lift

or a forklift. The suspension part is attached to the upper surface of the frame

beams.

The cross-sections of the frame beams and telescopic beams are dimensioned so

that two telescopic beams can fit side by side inside the frame beams. Figures 1a

and 1b show the spreader in the second position, where the telescopic beams pro-

trude from inside the middle frame as much as possible. The end frames 70, 7 1 in

the first ends of the telescopic arms 50, 5 1 are thus as far away from each other

as possible. The telescopic arms can be moved also substantially completely in¬

side the frame beams, whereby the end frames in the ends of the telescopic arms

settle immediately against the end edges 40 of the frame beams 12. This position

of the telescopic arms is in this presentation called the first position. In the first po¬

sition there are two telescopic arms side by side inside each frame beam and the

mutual distance between the end frames 70, 7 1 is at its shortest. The lengths of

the telescopic arms and the frame beams are dimensioned so that the telescopic

arms in the first position fit substantially completely inside the frame beams, i.e.

the second ends of the telescopic arms do not extend further than the outermost

edge of the second end of the frame beams. Naturally the telescopic arms can be

moved also into any position between the first and the second position. The

spreader further comprises actuator mechanism for moving the telescopic arms.

These actuator mechanism comprise slide bars, which make possible the move-

ment of the telescopic arms, actuators and motors used for providing the move¬

ment and control and adjustment means controlling the movement. However,

these are not within the scope of the invention, thus they are not described further

in this connection.

The end frames 70, 7 1 connecting the ends of the telescopic arms have an end

plate 74 settling against the end surface of the telescopic arms and a lower panel

72 turning in an angle from the plane of the end plate. There is a gripping means

100 (Figure 1b) in both ends of the lower panel, which gripping means can be at¬

tached to a standardised attaching part in the corners of the freight container, a

so-called corner lock. A corner lock in this presentation means a known locking

means used in containers, such as ISO and euro containers, which comprises a

metal casing, in the wall of which there is an elongated or oval hole for receiving a



lock pin. The gripping means in the end frames are so-called container locks es¬

pecially designed for gripping on to corner locks in freight containers, which con¬

tainer locks have a lock pin, which is rotatable around the longitudinal axis. In the

free end of the lock pin there is a locking protrusion, the cross-sectional shape of

which corresponds to the shape of the hole in the corner locks in the freight con¬

tainer. The lock pin is rotated into a position, where the locking protrusion is para l

lel with the hole in the corner lock, and the lock pin is fitted into the hole in the cor¬

ner lock. Thereafter the lock pin is turned by about 90 degrees, whereby the lock

pin is locked onto the corner lock. The spreader has four gripping means 100,

which are used to grip the corner locks in the corners of the upper surface of the

container.

Figures 2a and 2b show as an example the first end frame 70 of a spreader a c

cording to the invention, when the telescopic arms are in the second position. Fig¬

ure 2a shows the end frame seen from the side and Figure 2b as a cross-sectional

view cut along sectional line A-A. The end frame has an end plate 74 settling

against the end surface 52 of the telescopic arm 50 and a lower panel 72 in the

direction of the lower side 56 of the telescopic arm. The end plate and the lower

panel are connected by their longitudinal edge in a fixed manner to each other, i.e.

they form a uniform rigid structural part. Between the lower panel and the lower

side 56 of the telescopic arm there is a gap 58, the width of which is slightly larger

than the thickness of the wall of the lower surface 16 of the frame beam 12. On the

upper side 54 of the telescopic arm there is an elongated support plate 76, the

ends of which rest on the upper sides of the telescopic arms. The support plate is

attached to the lower panel with a suspension plate 75 between the ends of the

telescopic arms, which suspension plate is attached by its first edge to the lower

panel and by its second edge to the support plate with a welding attachment.

There are gripping means in both ends of the lower panel, which gripping means

comprise a lock pin 102 and an actuator 104 for rotating the lock pin. With the aid

of the actuator and the lock pin the end frame can be attached to the corner locks

of the container. When the container is lifted into the air, its weight is conveyed

through the lock pins to the lower panel. The loads on the lower panel are trans¬

ferred through the end plate to the end surfaces of the telescopic arms and

through the support plate to the upper sides of the telescopic arms.

Figures 3a and 3b show as an example the first end frame 70 of a spreader ac-

cording to the invention, when the telescopic arms are in the first position. Figure

3a shows the end frame seen from the side and Figure 3b as a cross-sectional



view cut along sectional line B-B. In the first position of the telescopic arms the

end plate 74 of the end frame 70 is pressed almost flush to the end edge 40 of the

frame beam 12. The walls of the side surfaces 18 of the frame beam are bevelled

at their upper corners and the wall of the upper surface 14 of the frame beam is

shorter than the wall of the lower surface, so the support plate 76 on the upper

side of the telescopic arms does not limit the movement of the telescopic arms into

the frame beams. The gap 58 between the lower panel 72 of the end frame and

the lower side of the telescopic arm makes possible the movement of the lower

panel underneath the lower surface of the frame beam 12 in the area between the

opposite end edges of the lower surface of the frame beam. The lock pin 102 is

now in the area between the end edges of the frame beam, especially in the area

between the opposite end edges of the lower surface of the frame beam, when

seen in the longitudinal direction of the frame beam. In the first position the dis¬

tance between the lock pins is thus smaller than the distance between the oppo-

site end edges of the lower surface of the frame beam.

Some advantageous embodiments of the spreader according to the invention have

been described above. The invention is not limited to the solutions described

above, but the inventive idea can be applied in different ways within the scope of

the claims.



Claims

1. A spreader, which has a middle frame (10), which middle frame has a lower

surface (16), at least one first telescopic arm (50) protruding in a first direction

from the middle frame, in the end of which telescopic arm there is a first end frame

(70), and at least one second telescopic arm (51 ) protruding in a second direction

from the middle frame, in the end of which telescopic arm there is a second end

frame (71 ) , which end frames have gripping means (100) for gripping a container

and which telescopic arms can be moved into a first position, where the distance

between said gripping means of the first end frame and gripping means of the

second end frame is at its shortest, characterised in that in said first position the

end frames are at least partly beneath the lower surface (16) of the middle frame.

2 . The spreader according to claim 1, characterised in that in said first position

the shortest distance between the gripping means (100) of the first end frame (70)

and the gripping means of the second end frame (71 ) is smaller than the length of

the middle frame (10).

3 . The spreader according to claim 1 or 2 , characterised in that the telescopic

arms (50, 5 1) have an end surface (52), an upper side (54) and a lower side (56)

and said end frames (70, 7 1) are supported on the end surface of the telescopic

arm and/or on the upper side of the telescopic arm.

4 . The spreader according to any of the claims 1-3, characterised in that it has

two first telescopic arms (50), the ends of which are connected to each other with

the first end frame (70), and two second telescopic arms (51 ) , the ends of which

are connected to each other with the second end frame (71 ) .

5 . The spreader according to claim 3 or 4 , characterised in that said end

frames (70, 71) have a lower panel (72) extending beneath the telescopic arms

(50, 5 1) , said gripping means (100) are attached to the lower panel and there is a

gap between the lower panel and the lower side (56) of the telescopic arm.

6 . The spreader according to any of the claims 3-6, characterised in that the

distance between the end surface (52) of the first telescopic arm (50) and the end

surface of the second telescopic arm (51 ) is larger than the shortest distance be¬

tween the gripping means of the first end frame (70) and the gripping means of the

second end frame (71).



7 . The spreader according to any of the claims 1-6, characterised in that said

gripping means (100) are container locks.

8 . The spreader according to any of the claims 1-7, characterised in that in the

first position of the telescopic arms (50, 5 1) the distance between the gripping

means (100) of the first end frame (70) and the gripping means of the second end

frame (71 ) is substantially as large as or smaller than the distance between the

corner locks of a 20 foot long container in the longitudinal direction of the con

tainer.

9 . The spreader according to any of the claims 1-8, characterised in that said

telescopic arms (50, 51) can be moved from inside the middle frame (10) into a

protruded second position, where the distance between said gripping means (100)

of the first end frame (70) and gripping means of the second end frame (71 ) is

substantially as large as or larger than the distance between the corner locks of a

48 foot long container in the longitudinal direction of the container.
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