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(57) A locking arrangement for joining together an
upper and a lower container stacked on top of each other,
wherein the locking arrangement comprising a lower cor-
ner piece (7) of the upper container comprising a bottom
flange (9); a upper corner piece (10) of the lower con-
tainer comprising a top flange (12); and a container lock

(1) for locking to each other the lower corner piece (7)
and the upper corner piece (10); wherein the lock ar-
rangement in a tension position is configured to fulfil a
formula wherein a tension clearance TC = E - B = F +
D3; wherein the tension clearance (TC) is from 0 to 12
mm. Also a container lock (1) and a method is disclosed.
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Description

FIELD OF THE INVENTION

[0001] The present application relates generally to a
locking arrangement. More specifically, the present ap-
plication relates to joining together an upper and a lower
container stacked on top of each other.

BACKGROUND OF THE INVENTION

[0002] At sea, large compression and tension forces
are exerted on container locks and on corner pieces of
a container when a ship, and correspondingly a stack of
containers on its deck, inclines. Known container locks
have relatively much free space between contact surfac-
es of the container lock and corresponding container cor-
ners. This may cause a big vertical gap between the con-
tainer corners when the ship is heeling, and the container
stacks are tilting from side-to-side at rough sea. Geom-
etry of a container lock in relation to container corner
pieces to which the container lock is attached to may be
optimized to improve security of container locking.

SUMMARY

[0003] This summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the detailed description. This summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.
The scope of protection sought for various embodiments
of the present disclosure is set out by the independent
claims.
[0004] Example embodiments of the present disclo-
sure provide a locking arrangement for joining together
an upper and a lower container stacked on top of each
other with a container lock having an optimized geometry.
When using this type of container locks more cargo may
be carried on a similar ship as heavier containers are
allowed in the container stacks on a deck of the ship.
This may have a positive impact on the productivity of
the ship. Also greenhouse gas emissions per carried car-
go ton may be reduced when a full capacity of the con-
tainer ship is utilized. From manufacturing point of view
the optimized geometry may not bring any new challeng-
es and conventional manufacturing methods may be ap-
plicable. As a result the manufacturing costs may not be
higher than with traditional container locks.
[0005] According to a first aspect, a locking arrange-
ment for joining together an upper and a lower container
stacked on top of each other is disclosed. The locking
arrangement may comprise a lower corner piece of the
upper container comprising a bottom flange; an upper
corner piece of the lower container comprising a top
flange; and a container lock for locking to each other the
lower corner piece of the upper container and the upper

corner piece of the lower container; wherein the lock ar-
rangement in a tension position may be configured to
fulfil a formula wherein a tension clearance TC = E - B =
F + D3, wherein E is a vertical distance between a bottom
flange bottom surface and a top flange top surface; B is
a thickness of a central flange of the container lock; D3
is a third vertical distance, which is a vertical distance
between the bottom flange bottom surface (21) and a
central flange top surface of the container lock; and F is
a vertical distance between the top flange top surface
and a central flange bottom surface of the container lock;
wherein the tension clearance (TC) may be from 0 to 12
mm. The container lock with optimized geometry im-
proves security of the container locking i.e. container-to-
container locking in each stack of containers on a deck
of the ship by minimizing the opening slack or clearance
under a full tension load.
[0006] According to an example embodiment of the
first aspect, the tension clearance may be a total vertical
clearance generated by an upward tension stress from
the upper container.
[0007] According to an example embodiment of the
first aspect, the tension clearance may be from 0 to 8 mm.
[0008] According to an example embodiment of the
first aspect, the tension clearance may be from 0 to 4 mm.
[0009] According to an example embodiment of the
first aspect, the tension clearance may be 0 mm.
[0010] According to an example embodiment of the
first aspect, in a resting position, the upper container may
be configured to rest on top of the bottom container,
wherein between an upper cone bottom surface and a
lower cone contact point may be a rest clearance from 0
to 4 mm. The container lock with optimized geometry
may minimize the opening slack under full tension load
and allow large loads.
[0011] According to an example embodiment of the
first aspect, the rest clearance may consist of a sum of
a first vertical distance D1 and a second vertical distance
D2, wherein D1 is the first vertical distance, which is a
distance between a lower container corner piece contact
point (16) and the lower cone contact point (17); and D2
is the second vertical distance, which is a distance be-
tween an upper container corner piece contact surface
(18) and the upper cone bottom surface (19).
[0012] According to an example embodiment of the
first aspect, the rest clearance may be 0 to 2 mm.
[0013] According to an example embodiment of the
first aspect, the rest clearance may be 0 mm.
[0014] According to an example embodiment of the
first aspect, in the resting position, the lock arrangement
may be configured to fulfil a formula X = A + B + C + D1
+ D2, wherein X is a vertical distance between the upper
cone bottom surface and the lower cone contact point;
A is a thickness of the bottom flange of the lower corner
piece of the upper container; B is the thickness of the
central flange of the container lock; C is a thickness of
the top flange of the upper corner piece of the lower con-
tainer; D1 is the first vertical distance, which is the vertical

1 2 



EP 4 332 022 A1

3

5

10

15

20

25

30

35

40

45

50

55

distance between the lower container corner piece con-
tact point and the lower cone contact point; and D2 is the
second vertical distance, which is the vertical distance
between the upper container corner piece contact sur-
face and the upper cone bottom surface.
[0015] According to an example embodiment of the
first aspect, the container lock may be a fully automated
lock. The automated lock enables easy locking of the
containers together.
[0016] According to a second aspect, a container lock
for locking together an upper container and a lower con-
tainer stacked on top of each other is disclosed. The up-
per container may comprise a lower corner piece and the
lower container may comprise an upper corner piece.
The container lock may be configured to lock to each
other the lower and upper corner pieces. The container
lock in a tension position may be configured to fulfil a
formula wherein a tension clearance TC = E - B = F +
D3, wherein E is a vertical distance between a bottom
flange bottom surface of the lower corner piece and a
top flange top surface of the upper corner piece; B is a
thickness of a central flange of the container lock; D3 is
a third vertical distance, which is a vertical distance be-
tween the bottom flange bottom surface of the lower cor-
ner piece and a central flange top surface of the container
lock; and F is a vertical distance between the top flange
top surface of the upper corner piece and a central flange
bottom surface of the container lock; wherein the tension
clearance is from 0 to 12 mm. The container lock accord-
ing to the second embodiment may comprise all the fea-
tures of the container lock according to the first embod-
iment above.
[0017] According to an example embodiment of the
second aspect, the upper container may rest on top of
the bottom container, wherein between an upper cone
bottom surface and a lower cone contact point may be a
rest clearance. The rest clearance may be a sum of a
first vertical distance D1 and a second vertical distance
D2, wherein D1 is the first vertical distance, which is a
distance between a lower container corner piece contact
point and the lower cone contact point; and D2 is the
second vertical distance, which is a distance between an
upper container corner piece contact surface and the up-
per cone bottom surface, wherein the rest clearance RC
= D1 + D2 from 0 to 4 mm.
[0018] According to a third aspect, a method for joining
together an upper and a lower container stacked on top
of each other with a locking arrangement is disclosed.
The locking arrangement may comprise a lower corner
piece of the upper container comprising a bottom flange;
an upper corner piece of the lower container comprising
a top flange; and a container lock, wherein the method
may comprise locking to each other the upper corner
piece and the lower corner piece with the container lock;
wherein the lock arrangement in a tension position fulfils
a formula, wherein a tension clearance is TC = E - B =
F + D3, wherein E is a vertical distance between a bottom
flange bottom surface and a top flange top surface; B is

a thickness of a central flange of the container lock; D3
is a third vertical distance, which is a vertical distance
between the bottom flange bottom surface and a central
flange top surface of the container lock; and F is a vertical
distance between a top flange top surface and a central
flange bottom surface of the container lock; wherein the
tension clearance may be from 0 to 12 mm. The container
lock with optimized geometry may improves security of
the container locking i.e. container-to-container locking
in each stack of containers on a deck of a ship by mini-
mizing the opening slack or clearance under a full tension
load.
[0019] According to an example embodiment of the
third aspect, the upper container may rest on top of the
bottom container, wherein between an upper cone bot-
tom surface and a lower cone contact point may be a rest
clearance . The container lock with optimized geometry
may minimize the opening slack under full tension load
and allow large loads. The rest clearance may be a sum
of a first vertical distance D1 and a second vertical dis-
tance D2, wherein D1 is the first vertical distance, which
is a distance between a lower container corner piece con-
tact point and the lower cone contact point; and D2 is the
second vertical distance, which is a distance between an
upper container corner piece contact surface and the up-
per cone bottom surface, wherein the rest clearance RC
= D1 + D2 is from 0 to 4 mm.
[0020] According to an example embodiment of the
third aspect, in the resting position, the rest clearance
RC = D1 + D2 = X - A - B - C, wherein X is a vertical
distance between the upper cone bottom surface (19)
and the lower cone contact point; A is a thickness of the
bottom flange of the lower corner piece; B is the thickness
of the central flange of the container lock; C is a thickness
of the top flange of the upper corner piece; D1 is the first
vertical distance, which is the vertical distance between
the lower container corner piece contact point and the
lower cone contact point; and D2 is the second vertical
distance, which is the vertical distance between the upper
container corner piece contact surface and the upper
cone bottom surface.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
constitute a part of this specification, illustrate embodi-
ments of the invention and together with the description
help to explain the principles of the invention. In the draw-
ings:

Fig. 1 shows schematically an example of a cross-
sectional side view of a locking arrangement in a
resting position according to an example embodi-
ment;
Fig. 2 shows schematically an example of a cross-
sectional side view of a locking arrangement of Fig.
1 in a tension position according to an example em-
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bodiment; and
Fig.3 shows an example method according to an ex-
ample embodiment.

[0022] Like references are used to designate like parts
in the accompanying drawings.

DETAILED DESCRIPTION

[0023] Reference will now be made in detail to example
embodiments, examples of which are illustrated in the
accompanying drawings. The detailed description pro-
vided below in connection with the appended drawings
is intended as a description of the present examples and
is not intended to represent the only forms in which the
present example may be constructed or utilized. The de-
scription sets forth the functions of the example and the
sequence of steps or operations for constructing and op-
erating the example. However, the same or equivalent
functions and sequences may be accomplished by dif-
ferent examples.
[0024] On a cargo ship, containers may be transported
on a deck on top of hatch covers in a number of parallel
rows and lines and also in a number of tiers one on top
of the other. The containers may have corner pieces on
all their eight corners, by means of which corner pieces
the containers may be locked to each other. Typically,
two containers one above the other may be locked to
each other with container locks installed into the corner
pieces of the containers. When the container lock is used
it may first be manually installed into a bottom corner of
a container. Totally four pieces container locks may be
installed into the bottom of the one container, one in each
corner. In more detail, the upper cone of the container
lock may now be inside the bottom corner of the contain-
er. Then the container may be lifted by crane onto another
container on a deck of the ship. The lower cones of the
container locks that are hanging in the lifted bottom cor-
ners of the container may be guided and locked into the
top corners of the container already on board the ship.
Same procedure may be repeated to all containers that
are lifted on the deck.
[0025] At the sea, the container locks may connect to-
gether the containers of one vertical stack. When the ship
is heeling at rough weather each stack of containers may
be tilted sideways. In this situation the container locks
me be subjected to heavy tension load. The upper con-
tainer may pull the container lock upwards while the lower
container may cause an opposite force downwards. As
there is usually some clearance between the container
locks and the container corner pieces, additional dynamic
forces may be generated. When the ship is heeling the
forces may cause a big vertical gap between the contain-
er corners and the container stacks may tilt from side-to-
side at rough sea. As this kind of a large vertical gap may
exist between all the containers in a stack the total effect
may be remarkable. For example, there may be ten con-
tainers on top of each other in one stack. As a result there

may be big tension forces in the container locks and lash-
ing bars that may give additional support to stacked con-
tainers. Therefore any extra slack or clearance between
the mentioned components should be eliminated.
[0026] According to the example embodiment, the con-
tainers may be locked to each other in such a way that
the seaway-induced tension force is smaller than before,
in which case the number and/or weight of the containers
being transported on a cargo ship may be increased. The
locking arrangement may present an optimized geometry
of the container lock in relation to the container corner
pieces to which the container lock is attached to. The
optimized geometry may mean that the container lock
has no or very little clearance between the contact sur-
faces of the corner pieces and the container lock. The
container lock with optimized geometry may improve the
security of the container locking i.e. container-to-contain-
er locking in each stack of containers on the deck of the
ship by minimizing the opening slack or clearance under
full tension load.
[0027] According to an example embodiment, the con-
tainer lock may be so called fully automatic lock which
does not require any manual locking and un-locking op-
erations when containers are lifted onto the cargo ship
or lifted away from the ship. The automatic function may
be based on diagonal movement of container sideways
that may be caused by wedge-type guiding surfaces of
a container lock bottom part when the container is landing
onto a container below - or when the container is lifted
up from top of another container.
[0028] Examples of Fig. 1 and Fig. 2 present a con-
tainer lock 1 between containers onboard a ship. Possi-
ble securing elements that may be used for attaching the
container lock 1 to the bottom corner of the container are
excluded. It may be possible to modify the container lock
1 geometry compared to what is presented in Fig. 1 and
Fig. 2. Also angles of a triangular section 6 may be
changed. The container may have at least one locking
arrangement. However, the containers may have locking
arrangements on all their eight corners, by means of
which locking arrangements the containers may be
locked to each other.
[0029] An example of Fig. 1 shows schematically a
cross-sectional side view of a locking arrangement in a
resting position. It may present the corner pieces of two
containers that are one above the other. The lower corner
piece 7 belongs to the upper container and the upper
corner piece 10 to the lower container. The actual con-
tainers are not presented in these drawings, but the con-
tainers may have a corner piece on each corner, by
means of which corner pieces the containers may be
locked together by using the container lock 1. The con-
tainer lock 1 thus may lock together the container corner
pieces 7, 10 that are one above another.
[0030] A container lock 1 may comprise following func-
tional parts: an upper cone 2, a central flange 3, and a
lower cone 4. The lower cone 4 may be divided to a linear
section 5, located below the central flange 3, and a nose-
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like triangular section 6 further down.
[0031] The container lock upper cone 2 may be in-
stalled into the lower corner piece 7 of the upper container
through a bottom flange opening 8 at the bottom flange
9. The container lock lower cone 4 may be inside the
upper corner piece 10 of the lower container. There may
be a top flange opening 11 at the top flange 12 of the
upper corner piece 10. A front-side 13 of the container
lock triangular section may be formed by a sloped upper
contact surface 14 and a sloped lower contact surface 15.
[0032] According to an example embodiment, a con-
tainer lock 1 for locking together an upper container and
a lower container stacked on top of each other is dis-
closed. The upper container 1 may comprise a lower cor-
ner piece 7 and the lower container may comprise an
upper corner piece 10. The container lock 1 may be con-
figured to lock to each other the lower and upper corner
pieces. The container lock 1 in a tension position may be
configured to fulfil a formula wherein a tension clearance
TC = E - B = F + D3, wherein E is a vertical distance
between a bottom flange bottom surface 21 of the lower
corner piece 7 and a top flange top surface 23 of the
upper corner piece 10, B is a thickness of a central flange
3 of the container lock 1, D3 is a third vertical distance,
which is a vertical distance between the bottom flange
bottom surface 21 of the lower corner piece 7 and a cen-
tral flange top surface 20 of the container lock 1, and F
is a vertical distance between the top flange top surface
23 of the upper corner piece 10 and a central flange bot-
tom surface 22 of the container lock 1. The tension clear-
ance TC may be from 0 to 12 mm.
[0033] According to an example embodiment, in a rest-
ing position, the upper container is resting on top of the
bottom container, wherein between an upper cone bot-
tom surface 19 and a lower cone contact point 17 is a
rest clearance RC, wherein the rest clearance RC is a
sum of a first vertical distance D1 and a second vertical
distance D2, wherein D1 is a distance between a lower
container corner piece contact point 16 and the lower
cone contact point 17, and D2 is a distance between an
upper container corner piece contact surface 18 and the
upper cone bottom surface 19. The rest clearance RC
may be from 0 to 4 mm.
[0034] An example of Fig. 1 shows the container lock
1 and the container corner pieces 7, 10 in a resting po-
sition. In this position the bottom flange 9 of the upper
container may be in contact with the central flange 3, and
the central flange 3 may be in contact with the top flange
12 of the bottom container. Depending on the actual di-
mensions of the flanges 3, 9, 12 and the dimension X of
the container lock there may be some vertical clearance
between a lower container corner piece contact point 16
and a lower cone contact point 17 on the upper contact
surface 14. This may be marked a first vertical distance
D1 as shown in Fig.1. The lower cone contact point 17
may be the closest point of the container lock 1 below
the lower container corner piece contact point 16 in ver-
tical direction in the resting position. The lower container

corner piece contact point 16 may be the point to which
upper contact surface 14 of the container lock 1 first hits
when the container lock 1 is lifted vertically upwards from
the resting position.
[0035] Another vertical clearance may exist between
the upper container corner piece contact surface 18 and
the upper cone bottom surface 19 of the container lock
1. This second vertical distance may be marked D2 as
shown in Fig.1. The total vertical rest clearance RC may
consist of a sum of D1 and D2. A container lock 1 may
have no or very little clearance between the contact sur-
faces of the container corner pieces 7, 10 and the con-
tainer lock 1.
[0036] According to an example embodiment, in a rest-
ing position, the upper container is configured to rest in
an idle state on top of the bottom container, wherein be-
tween an upper cone bottom surface 19 and a lower cone
contact point 17 is a rest clearance RC from 0 to 4 mm.
The container lock with optimized geometry may mini-
mize the opening slack under full tension load and allow
large loads.
[0037] According to an example embodiment, the rest
clearance RC consist of a sum of the first vertical distance
D1 and the second vertical distance D2, wherein the first
vertical distance D1 is a distance between the lower con-
tainer corner piece contact point 16 and the lower cone
contact point 17, and the second vertical distance D2 is
a distance between an upper container corner piece con-
tact surface 18 and the upper cone bottom surface 19.
[0038] According to an example embodiment, the rest
clearance RC is 0 to 4 mm. This may allow at least 5 %
larger loads compared to a rest clearance of 10 mm of
conventional locking arrangements, for example. Ac-
cording to an example embodiment, the rest clearance
RC is 0 to 2 mm. This may allow at least 10 % larger
loads compared to a rest clearance of 10 mm of conven-
tional locking arrangements, for example. The rest clear-
ance RC with value 0 mm may allow 20 % larger loads
compared to, for example, rest clearance of 10 mm, for
example. Even 0 mm rest clearance may be possible due
to manufacture tolerances and variations caused by the
dimensions of the container.
[0039] According to an example embodiment, in the
resting position, the lock arrangement is configured to
fulfil a formula X = A + B + C + D1 + D2, wherein

X is a vertical distance between the upper cone bot-
tom surface 19 and the lower cone contact point 17;
A is a thickness of the bottom flange 9 of the lower
corner piece 7;
B is the thickness of the central flange 3 of the con-
tainer lock 1;
C is a thickness of the top flange 12 of the upper
corner piece 10;
D1 is the first vertical distance, which is the vertical
distance between the lower container corner piece
contact point 16 and the lower cone contact point
17; and
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D2 is the second vertical distance D2, which is the
vertical distance between the upper container corner
piece contact surface 18 and the upper cone bottom
surface 19.

[0040] According to an example embodiment the rest-
ing clearance RC = D1 + D2 = X - A - B - C.
[0041] Example of Fig. 2 shows schematically a cross-
sectional side view of a locking arrangement of Fig. 1 in
a tension position. Tension may be exerted at least in
the direction of a tension arrow T. Tension loading may
be produced, for example, when a ship inclines a suffi-
cient amount at the sea and the second edge of the upper
container starts to rise upwards and a container stack
may start to incline. The container lock 1 and the con-
tainer corner pieces 7, 10 may be in a tension position.
On one side of the container stack the container corners
may be compressed downwards while on the opposite
side of the stack the container lock 1 and the lower con-
tainer upper corner piece 10 are pulled upwards by the
upper container. However, the container locks 1 may
keep the container stacks together. The smaller the clear-
ance between the container corner pieces 7, 10 and the
container lock 1 is the smaller may be the tension forces
acting between these components when the ship is heel-
ing from side to side.
[0042] In the tension position the upper container lower
corner piece 7 may typically have moved upwards and
also sideways due to vertical and horizontal clearances
between the container corner pieces 7, 10 and the con-
tainer locks 1. In tension position the contact surface 18
of the upper container lower corner piece 7 may be in
contact with the upper cone bottom surface 19, and the
lower container corner piece contact point 16 may be in
contact with the lower cone contact point 17 of the upper
contact surface 14 the container lock 1.
[0043] The total vertical tension clearance, a sum of
vertical clearances or distances F and D3 (F + D3) in Fig.
2, may be beneficially as low as possible, even zero. The
vertical tension clearance may also be a difference of E
and B (E - B) in the tension position. With an optimized
container lock geometry the total vertical tension clear-
ance TC may be from zero to twelve millimeters.
[0044] According to an example embodiment, a lock-
ing arrangement for joining together an upper and a lower
container stacked on top of each other is disclosed,
wherein the locking arrangement comprising a lower cor-
ner piece 7 of the upper container comprising a bottom
flange 9, an upper corner piece 10 of the lower container
comprising a top flange 12, and a container lock 1 for
locking to each other the lower corner piece 7 of the upper
container and the upper corner piece 10 of the lower con-
tainer. The lock arrangement in a tension position may
be configured to fulfil a formula wherein a vertical tension
clearance TC = E - B = F + D3, wherein

E is a vertical distance between the bottom flange
bottom surface 21 and the top flange top surface 23;

B is the thickness of a central flange 3 of the container
lock 1;
D3 is the third vertical distance, which is a vertical
distance between the bottom flange bottom surface
21 and a central flange top surface 20 of the con-
tainer lock 1; and
F is a vertical distance between the top flange top
surface and a central flange bottom surface 22 of
the container lock 1.

[0045] The tension clearance TC may be from 0 to 12
mm. The tension clearance TC may be a total vertical
clearance generated by an upward tension stress T from
the upper container.
[0046] According to an example embodiment, the ten-
sion clearance TC is from 0 to 8 mm. Preferably the ten-
sion clearance TC may be from 0 to 4 mm. More prefer-
ably the tension clearance TC may be 0 mm.
[0047] According to an example embodiment, the ten-
sion clearance TC is from 0 to 12 mm. This may allow at
least 5 % larger loads compared to a tension clearance
of 20 mm of conventional locking arrangements, for ex-
ample. According to an example embodiment, the ten-
sion clearance TC is 0 to 8 mm. This may allow at least
10 % larger loads compared to the tension clearance of
20 mm of conventional locking arrangements, for exam-
ple. According to an example embodiment, the tension
clearance TC is 0 to 4 mm. This may allow at least 15 %
larger loads compared to the tension clearance of 20 mm
of conventional locking arrangements, for example. The
tension clearance TC with value 0 mm may allow 20 %
larger loads compared to, for example, tension clearance
of 20 mm, for example.
[0048] In an optimal situation the resting clearance RC
may be 0 and also tension clearance TC may be 0. Even
0 mm tension or rest clearance may be possible due to
manufacture tolerances and variations caused by the di-
mensions of the container.
[0049] Fig. 3 illustrates an example of a method for
joining together an upper and a lower container stacked
on top of each other with a locking arrangement. The
locking arrangement may comprise a lower corner piece
7 of the upper container comprising a bottom flange 9,
an upper corner piece 10 of the lower container compris-
ing a top flange 12, and a container lock 1.
[0050] At operation 300, the method may comprise
locking to each other the lower corner piece 7 and the
upper corner piece 10 with the container lock 1.
[0051] At operation 310, the method may comprise that
the lock arrangement in a tension position fulfils a formu-
la, wherein a tension clearance is TC = E - B = F + D3.
[0052] According to an example embodiment, E may
be a vertical distance between a bottom flange bottom
surface 21 and a top flange top surface 23, B may be a
thickness of a central flange 3 of the container lock 1, D3
may be a third vertical distance, which may be a vertical
distance between the bottom flange bottom surface 22
and a central flange top surface 20 of the container lock
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1, and F may be a vertical distance between a top flange
top surface 23 and a central flange bottom surface 22 of
the container lock 1 wherein the tension clearance TC
may be from 0 to 12 mm.
[0053] Further features of the method directly result
from functionalities of, for example, the locking arrange-
ment. Different variations of the method may be also ap-
plied, as described in connection with the various exam-
ple embodiments.
[0054] The locking arrangement for joining together an
upper and a lower container stacked on top of each other
may be configured to perform or cause performance of
any aspect of the method(s) described herein.
[0055] Any range or device value given herein may be
extended or altered without losing the effect sought. Also,
any embodiment may be combined with another embod-
iment unless explicitly disallowed.
[0056] Although the subject matter has been described
in language specific to structural features and/or acts, it
is to be understood that the subject matter defined in the
appended claims is not necessarily limited to the specific
features or acts described above. Rather, the specific
features and acts described above are disclosed as ex-
amples of implementing the claims and other equivalent
features and acts are intended to be within the scope of
the claims.
[0057] It will be understood that the benefits and ad-
vantages described above may relate to one embodi-
ment or may relate to several embodiments. The embod-
iments are not limited to those that solve any or all of the
stated problems or those that have any or all of the stated
benefits and advantages. It will further be understood
that reference to ’an’ item may refer to one or more of
those items.
[0058] The steps or operations of the methods de-
scribed herein may be carried out in any suitable order,
or simultaneously where appropriate. Additionally, indi-
vidual blocks may be deleted from any of the methods
without departing from the scope of the subject matter
described herein. Aspects of any of the embodiments
described above may be combined with aspects of any
of the other embodiments described to form further em-
bodiments without losing the effect sought.
[0059] The term ’comprising’ is used herein to mean
including the method, blocks, or elements identified, but
that such blocks or elements do not comprise an exclu-
sive list and a method or apparatus may contain addi-
tional blocks or elements.
[0060] Although subjects may be referred to as ’first’,
’second’, or ’third’ subjects, this does not necessarily in-
dicate any order or importance of the subjects. Instead,
such attributes may be used solely for the purpose of
making a difference between subjects. It will be under-
stood that the above description is given by way of ex-
ample only and that various modifications may be made
by those skilled in the art. The above specification, ex-
amples and data provide a complete description of the
structure and use of exemplary embodiments. Although

various embodiments have been described above with
a certain degree of particularity, or with reference to one
or more individual embodiments, those skilled in the art
could make numerous alterations to the disclosed em-
bodiments without departing from scope of this specifi-
cation.

Claims

1. A locking arrangement for joining together an upper
and a lower container stacked on top of each other,
wherein the locking arrangement comprising

a lower corner piece of the upper container com-
prising a bottom flange;
an upper corner piece of the lower container
comprising a top flange; and
a container lock for locking to each other the
lower corner piece and the upper corner piece;
wherein
the lock arrangement in a tension position is con-
figured to fulfil a formula wherein a tension clear-
ance TC = E - B = F + D3, wherein

E is a vertical distance between a bottom
flange bottom surface and a top flange top
surface;
B is a thickness of a central flange of the
container lock;
D3 is a third vertical distance, which is a
vertical distance between the bottom flange
bottom surface and a central flange top sur-
face of the container lock; and
F is a vertical distance between the top
flange top surface and a central flange bot-
tom surface of the container lock; wherein
the tension clearance is from 0 to 12 mm.

2. The locking arrangement according to claim 1,
wherein the tension clearance is a total vertical clear-
ance generated by an upward tension stress from
the upper container.

3. The locking arrangement according to claim 1 or
claim 2, wherein the tension clearance is from 0 to
8 mm.

4. The locking arrangement according to claim 1,
wherein the tension clearance is from 0 to 4 mm.

5. The locking arrangement according to claim 1,
wherein the tension clearance is 0 mm.

6. The locking arrangement according to any one of
the preceding claims, wherein in a resting position
the upper container is configured to rest on top of
the bottom container, wherein between an upper
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cone bottom surface and a lower cone contact point
is a rest clearance, wherein the rest clearance con-
sists of a sum of a first vertical distance D1 and a
second vertical distance D2, wherein

D1 is a distance between a lower container cor-
ner piece contact point and the lower cone con-
tact point; and
D2 is a distance between an upper container
corner piece contact surface and the upper cone
bottom surface, wherein
the rest clearance is from 0 to 4 mm.

7. The locking arrangement according to claim 6,
wherein the rest clearance is from 0 to 2 mm.

8. The locking arrangement according to claim 6,
wherein the rest clearance is 0 mm.

9. The locking arrangement according to any one of
the preceding claims 6 to 8, wherein in the resting
position the rest clearance RC = D1 + D2 = X - A -
B - C, wherein

X is a vertical distance between the upper cone
bottom surface and the lower cone contact point;
A is a thickness of the bottom flange of the lower
corner piece;
B is the thickness of the central flange of the
container lock;
C is a thickness of the top flange of the upper
corner piece;
D1 is the first vertical distance, which is the ver-
tical distance between the lower container cor-
ner piece contact point and the lower cone con-
tact point; and
D2 is the second vertical distance, which is the
vertical distance between the upper container
corner piece contact surface and the upper cone
bottom surface.

10. The locking arrangement according to any of the pre-
ceding claims, wherein the container lock is a fully
automated lock.

11. A container lock for locking together an upper con-
tainer and a lower container stacked on top of each
other, wherein the upper container comprising a low-
er corner piece and the lower container comprising
an upper corner piece, wherein

the container lock is configured to lock to each
other the lower and upper corner pieces; and
the container lock in a tension position is con-
figured to fulfil a formula wherein a tension clear-
ance TC = E - B = F + D3, wherein
E is a vertical distance between a bottom flange
bottom surface of the lower corner piece and a

top flange top surface of the upper corner piece;
B is a thickness of a central flange of the con-
tainer lock;
D3 is a third vertical distance, which is a vertical
distance between the bottom flange bottom sur-
face of the lower corner piece and a central
flange top surface of the container lock; and
F is a vertical distance between the top flange
top surface of the upper corner piece and a cen-
tral flange bottom surface of the container lock;
wherein
the tension clearance is from 0 to 12 mm.

12. The container lock according to claim 11, wherein in
a resting position, the upper container is resting on
top of the bottom container, wherein between an up-
per cone bottom surface and a lower cone contact
point is a rest clearance, wherein the rest clearance
is a sum of a first vertical distance D1 and a second
vertical distance D2, wherein

D1 is a distance between a lower container cor-
ner piece contact point and the lower cone con-
tact point; and
D2 is a distance between an upper container
corner piece contact surface and the upper cone
bottom surface, wherein
the rest clearance is from 0 to 4 mm.

13. A method for joining together an upper and a lower
container stacked on top of each other with a locking
arrangement, wherein the locking arrangement com-
prising

a lower corner piece of the upper container com-
prising a bottom flange;
an upper corner piece of the lower container
comprising a top flange; and
a container lock, wherein the method comprising
locking to each other the lower corner piece and
the upper corner piece with the container lock;
wherein
the lock arrangement in a tension position fulfils
a formula, wherein a tension clearance TC = E
- B = F + D3, wherein

E is a vertical distance between a bottom
flange bottom surface and a top flange top
surface;
B is a thickness of a central flange of the
container lock;
D3 is a third vertical distance, which is a
vertical distance between the bottom flange
bottom surface and a central flange top sur-
face of the container lock; and
F is a vertical distance between a top flange
top surface and a central flange bottom sur-
face of the container lock; wherein the ten-
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sion clearance is from 0 to 12 mm.

14. The method according to claim 13, wherein in a rest-
ing position, the upper container is resting on top of
the bottom container, wherein between an upper
cone bottom surface and a lower cone contact point
is a rest clearance, wherein the rest clearance is a
sum of a first vertical distance D1 and a second ver-
tical distance D2, wherein

D1 is a distance between a lower container cor-
ner piece contact point and the lower cone con-
tact point; and
D2 is a distance between an upper container
corner piece contact surface and the upper cone
bottom surface, wherein
the rest clearance is from 0 to 4 mm.

15. The method according to claim 13 or claim 14,
wherein in the resting position, the rest clearance
RC = D1 + D2 = X - A - B - C, wherein

X is a vertical distance between the upper cone
bottom surface and the lower cone contact point;
A is a thickness of the bottom flange of the lower
corner piece;
B is the thickness of the central flange of the
container lock;
C is a thickness of the top flange of the upper
corner piece;
D1 is the first vertical distance, which is the ver-
tical distance between the lower container cor-
ner piece contact point and the lower cone con-
tact point; and
D2 is the second vertical distance, which is the
vertical distance between the upper container
corner piece contact surface and the upper cone
bottom surface.
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