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(54) CONTAINER FIXING METHOD

(57) A method of tying down containers stacked is
proposed which permits shortening of time required for
tie-down operation while minimizing fatigue of opera-
tors. The containers C1 to C4 are stacked between lash-
ing bridges 3 on a deck 2. A pair of tie-down tools are
stretched substantially horizontally between the top of
each lashing bridge and the two bottom corner fittings
of the container whose bottom surface is substantially
at the same level as the top edges of the lashing bridges.
The containers C2 are thus rigidly supported. This
makes it unnecessary to tie down the topmost one C4
of the stacked containers.
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Description

Technical Field

[0001] This invention relates to a method of tying
down a plurality of cargo containers stacked in tiers on
a ship deck.

Background Art

[0002] Cargo containers are stacked in tiers on a ship
for sea transportation.
[0003] Some of such containers are stacked on a ship
deck, while others are stacked in ship's holds. The latter
are supported by cell guides, so that it is not necessary
to tie them together.
[0004] On the other hand, the containers on the deck
tend to incline when the ship rolls. When the containers
incline, the weight of upper containers bearing on lower
containers tends to shift, causing the lower containers
to be deformed into a diamond shape. In the worst case,
some lower containers may get damaged.
[0005] In order to prevent lower containers from being
deformed into diamond shapes (this phenomenon is
called racking), it is usually necessary to tie down con-
tainers stacked on a ship deck.
[0006] For example, containers on a ship deck are
tied down as shown in Fig. 12. In particular, extendible
tie-down tools 10 are stretched between fittings secured
to the deck 2 and two top corner fittings A of each of
lowermost containers C11 on both sides of each end
face thereof so as to cross each other. The lowermost
containers C11 are thus tied down to the deck.
[0007] Another pair of extendible tie-down tools 10
are stretched between the fittings on the deck and two
bottom corner fittings of each of mid-level containers
C12 on both sides of each end face thereof so as to
cross each other. The mid-level containers C12 are thus
tied down to the deck. Still another pair of extendible tie-
down tools 10 are stretched between the fittings on the
deck and two bottom corner fittings of each of the top
containers C13 on both sides of each end face thereof
so as to cross each other. The top containers C13 are
thus tied down to the deck.
[0008] As shown in Figs. 14A and 14B, a typical tie-
down tool 10 comprises a lashing rod 11 having at one
end thereof a head 12 engageable in a hole formed in
each corner fitting A of a container C11, C12 or C13,
and a turnbuckle 13 having one end thereof adapted to
be coupled to the other end of the lashing rod 11 and
the other end adapted to be detachably coupled to a fit-
ting on the ship deck 2.
[0009] To cut down on the transportation cost, con-
tainers are often stacked on a ship deck in four or more
tiers. Each cargo container is 8 feet (2438 mm) high or
over. The topmost containers of the four-tier stack are
thus very high and it is extremely difficult to stably tie
down the topmost containers.

[0010] Thus, if containers are stacked in four or more
tiers, lashing bridges 3 as shown in Fig. 13 are used,
which are positioned to extend transversely of the ship,
spaced from each other by a greater distance than the
length of containers in the longitudinal direction of the
ship. Containers C11, C12, C13 and C14 are stacked
one upon another between the adjacent lashing bridges
3, and tie-down tools 10 are stretched between fittings
on the top edge of each lashing bridge 3 and corner fit-
tings A of the containers C12, C13 and C14, which are
located above the top edge of the lashing bridges 3 so
as to extend obliquely while crossing each other. The
lashing tools 10 are then tightened to stably tie down the
containers.
[0011] When containers on a ship deck are tied down
in the manner as shown in Fig. 12 or 13, the tie-down
tools 10 are stretched so as to extend obliquely, and are
tightened to tie down the containers. Thus, the corner
fittings A are pulled obliquely. Thus the horizontal com-
ponent of the tensile load applied to the containers when
the tools 10 are tightened is rather small. Thus, it is im-
possible to effectively check horizontal movement of the
containers. Thus it is necessary to tie down upper con-
tainers C13 and C14, too.
[0012] As is apparent from Figs. 12 and 13, longer
lashing rods 11 are needed to tie down higher contain-
ers. Longer rods 11 are correspondingly thick and thus
heavy. Handling of such long and heavy rods 11 is trou-
blesome and time-consuming, and will fatigue opera-
tors.
[0013] If turnbuckles 13 having different tightening
lengths are used to tie down the containers C11 to C14,
turnbuckles suitable to tie down each of the containers
C11 to C14 have to be selected according to the con-
tainer to be tied down. This markedly reduces the tie-
down workability. Thus, heretofore, the same turnbuck-
les 13 have been used to tie down different containers.
[0014] In this case, as turnbuckles for upper contain-
ers C13 and C14, turnbuckles 13 are needed which are
heavy and have long tightening length. This causes poor
workability in tightening and loosening the turnbuckles.
Also, it takes a longer time to tie down the containers
C11 to C14, thus making the ship holding time longer.
[0015] An object of this invention is to provide a meth-
od of tying down cargo containers in a shorter period of
time with less fatigue of operators.

Disclosure of the Invention

[0016] According to the first invention, there is provid-
ed a method of tying down containers on a deck of a
ship, comprising the steps of providing lashing bridges
on the deck so as to extend in a direction transverse to
the longitudinal direction of the ship, spaced from each
other in the longitudinal direction of the ship, stacking
on the deck a plurality of containers in a plurality of tiers
between adjacent ones of the lashing bridges so as to
extend in the longitudinal direction of the ship, engaging
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one end of expandable tie-down tools to corner fittings
provided at bottom of each end face of a container hav-
ing its bottom at substantially the same level as the top
of the lashing bridge, coupling the other end of the tie-
down tools to the top of the lashing bridge, tightening
the tie-down tools to tie down the corner fittings at the
bottom of the container substantially horizontally,
stretching a pair of tie-down tools between the top of the
lashing bridge and corner fittings provided at bottom of
a container stacked on the container so as to cross each
other at each end face of the container, and tightening
the pair of tie-down tools to tie down the corner fittings
at bottom of the container in an oblique direction.
[0017] Each of the tie-down tools may comprise a
lashing rod having at one end thereof a head adapted
to be engaged in a hole formed in a corner fitting pro-
vided on a container, and a turnbuckle having one end
coupled to another end of the lashing rod and another
end adapted to be detachably coupled to the top edge
of the lashing bridge. Or, one comprising a turnbuckle
and a lashing rod integrally formed may be adopted.
[0018] By tying down corner fittings at bottom of a con-
tainer whose bottom is at substantially the same level
as the top of the lashing bridge by means of horizontally
stretched tie-down tools, horizontal movement of the
containers is prevented effectively. The containers can
thus be supported with high rigidity. This makes it un-
necessary to tie down at least the topmost containers,
which in turn makes unnecessary the use of long and
heavy lashing rods and turnbuckles having a large ad-
justable length, which were heretofore necessary to tie
down topmost containers. Containers can thus be tied
down in a shorter time with less fatigue of operators.
[0019] The method may further comprise the steps of
stretching another pair of expandable tie-down tools,
coupling one end of the tie-down tools to the two top
corner fittings of the second container on both sides of
each end face thereof, coupling the other ends of each
pair of the tie-down tools to the top of the lashing bridge
such that each pair of the tie-down tools extend oblique-
ly so as to cross each other, and tightening the pairs of
tie-down tools to tie down the corner fittings at top of the
container in an oblique direction. This increases stability
of the containers and prevents lacking effectively.
[0020] The said problems can be solved by the sec-
ond to seventh inventions.
[0021] The method of the second invention of tying
down containers on a deck of a ship comprises the steps
of providing lashing bridges on the deck so as to extend
in a direction transverse to the longitudinal direction of
the ship, spaced from each other in the longitudinal di-
rection of the ship, stacking on the deck a plurality of
containers in a plurality of tiers between adjacent ones
of the lashing bridges so as to extend in the longitudinal
direction of the ship, engaging one end of expandable
tie-down tools to corner fittings provided at bottom of
each end face of a container having its bottom at sub-
stantially the same level as the top of the lashing bridge,

coupling the other end of the tie-down tools to the top
of the lashing bridge, tightening the tie-down tools to tie
down the corner fittings at the bottom of the container
substantially horizontally, stretching a pair of tie-down
tools between the top of the lashing bridge and corner
fittings provided at top of the container so as to cross
each other at each side of the container, and tightening
the pair of tie-down tools to tie-down the corner fittings
at top of the container in an oblique direction.
[0022] The method of third invention comprises the
steps of providing lashing bridges on the deck so as to
extend in a direction transverse to the longitudinal direc-
tion of the ship, spaced from each other in the longitu-
dinal direction of the ship, stacking on the deck a plural-
ity of containers in a plurality of tiers between adjacent
ones of the lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of ex-
pandable tie-down tools to corner fittings provided at
bottom of each end face of a container having its bottom
at substantially the same level as the top of the lashing
bridge, coupling the other end of the tie-down tools to
the top of the lashing bridge, tightening the tie-down
tools to tie down the corner fittings at the bottom of the
container substantially horizontally, stretching a pair of
tie-down tools between the top of the lashing bridge and
corner fittings provided at bottom of a container stacked
on a container stacked on the container so as to cross
each other at each side of the container, and tightening
the pair of tie-down tools to tie down the corner fittings
at bottom of the container in an oblique direction.
[0023] The method of the fourth invention comprises,
in addition to the steps of the third method, the steps of
stretching another pair of expandable tie-down tools,
coupling one end of the tie-down tools to the two top
corner fittings of the second container on both sides of
each end face thereof, coupling the other ends of each
pair of the tie-down tools to the top of the lashing bridge
such that each pair of the tie-down tools extend oblique-
ly so as to cross each other, and tightening the pairs of
tie-down tools to tie down the corner fittings at top of the
container in an oblique direction.
[0024] The method of the fifth invention comprises, in
addition to the steps of the third or fourth method, the
steps of stretching another pair of expandable tie-down
tools, coupling one ends of the tie-down tools to top cor-
ner fittings at bottom of a container stacked on the con-
tainer on both sides of each end face thereof, coupling
the other ends of the tie-down tools to the top of each
lashing bridge such that each pair of the tie-down tools
extend obliquely crossing each other, and tightening the
tie-down tools to tie down the corner fittings at top of the
container obliquely.
[0025] The method of the sixth invention comprises
the steps of providing lashing bridges on the deck so as
to extend in a direction transverse to the longitudinal di-
rection of the ship, spaced from each other in the longi-
tudinal direction of the ship, stacking on the deck a plu-
rality of containers in a plurality of tiers between adjacent
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ones of the lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of ex-
pandable tie-down tools to corner fittings provided at
bottom of each end face thereof of a container having
its bottom at substantially the same level as the top of
the lashing bridge, coupling the other end of the tie-
down tools to the top of the lashing bridge, tightening
the tie-down tools to tie down the corner fittings at the
bottom of the container substantially horizontally,
stretching a pair of tie-down tools between the top of the
lashing bridge and corner fittings provided at top of a
container stacked on the container so as to cross each
other at each side of the container, and tightening the
pair of tie-down tools to tie down the corner fittings at
bottom of the container in an oblique direction.
[0026] The method of the seventh invention compris-
es, in addition to the steps of the sixth method, the steps
of stretching another pair of expandable tie-down tools
each having first and second ends, coupling the first
ends of the tie-down tools to the two top corner fittings
of the second container on both sides of each end face
thereof, coupling the second ends of each pair of the tie-
down tools to the top edge of each lashing bridge such
that each pair of the tie-down tools extend obliquely
crossing each other, and tightening the pairs of tie-down
tools to pull the top corner fittings of the container ob-
liquely downwardly.
[0027] In any of the second to seventh inventions, ty-
ing down the corner fittings of the containers substan-
tially horizontally serves to support the containers with
increased rigidity, thus making it unnecessary to tie
down the topmost ones of the stacked containers.

Brief description of the drawings

[0028] Fig. 1 is a plan view of a container ship loaded
with containers, Fig. 2 is a vertical sectional front view
of containers tied down by the method of this invention,
Fig. 3 is an enlarged front view of part of Fig. 2, Fig. 4
is a vertical sectional front view of containers tied down
by the method of second embodiment, Fig. 5 is a vertical
sectional front view of containers tied down by methods
of 3rd embodiment, Fig. 6 is a vertical sectional front
view of containers tied down by methods of 4th embod-
iment, Fig. 7 is a vertical sectional front view of contain-
ers tied down by methods of 5th embodiment, Fig. 8 is
a vertical sectional front view of containers tied down by
methods of 6th embodiment, Fig. 9 is a vertical sectional
front view of containers tied down by methods of 7th em-
bodiment, Fig. 10 is a vertical sectional front view of con-
tainers tied down by methods of 8th embodiment, Fig.
11 is a vertical sectional front view of containers tied
down by methods of 9th embodiment, Figs. 12 and 13
are vertical sectional front views of containers tied down
by conventional methods, and Figs. 14(I) and 14(II) are
front views of a tie-down tool.

Best mode for embodying the invention

[0029] The embodiments will be described with refer-
ence to the drawings. As shown in Fig. 1, a plurality of
lashing bridges 3 are arranged on the deck 2 of a ship
1 so as to extend transversely of the ship 1, spaced from
each other in the longitudinal direction of the ship 1. The
distance between the adjacent bridges 3 is such that
containers can be placed therebetween with their length
direction in alignment with the longitudinal direction of
the ship. Their height is substantially a multiple of gen-
eral purpose cargo containers. In the embodiment, as
shown in Fig. 2, the lashing bridges 3 are substantially
as high as containers.
[0030] As shown in Fig. 2, first to fourth containers
C1-C4 are stacked one on another between the adja-
cent lashing bridges 3 with their length direction in align-
ment with the longitudinal direction of the ship. Each
container has corner fittings A each at one of eight cor-
ners thereof. As shown in Fig. 3, each corner fitting A
has three holes a each in one of three faces defining the
corner.
[0031] The first or lowermost containers C1 have their
bottom four corner fittings A positioned by container po-
sitioning fittings (not shown) on the deck 2.
[0032] The first to third containers C1-C3 have their
top corner fittings A coupled to the corresponding bot-
tom corner fittings A of the second to fourth containers
C2-C4, respectively, by means of container coupling
tools (not shown).
[0033] The containers are further tied down using tie-
down tools 10 as shown in Fig. 14.
[0034] Specifically, the head 12 of the lashing rod 11
of one of a pair of tie-down tools 10 is engaged in one
of the two bottom corner fittings A of the second con-
tainer C2 on both sides thereof, and the free end of the
turnbuckle 13 coupled to the other end of the turnbuckle
13 is engaged in a fitting 20 provided on the top edge of
the lashing bridge 3 near the other of the two bottom
corner fittings A. The head 12 of the lashing rod 11 of
the other of the pair of tie-down tools 10 is engaged in
the other of the two bottom corner fittings A of each sec-
ond container C2 on both sides of each end face thereof,
and the free end of the turnbuckle 13 of the other of the
pair of tie-down tools 10 is engaged in another fitting 20
provided on the top edge of the lashing bridge 3 near
said one of the two bottom corner fittings. The turnbuck-
le 13 of each tie-down tool 10 is turned to clamp the tie-
down tool. Since the bottom surfaces of the second con-
tainers C2 are substantially at the same level, the tie-
down tools 10 extend substantially horizontally.
[0035] Thus, substantially horizontal tensile loads are
applied to the bottom corner fittings A of the second con-
tainers C2 from the horizontally extending tie-down
tools.
[0036] After tying down the second containers C2, the
heads 12 of the lashing rods 11 of another pair of tie-
down tools 10 are engaged, respectively, in the two bot-
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tom corner fittings A of each third container C3, which
is stacked on the second container, on both sides there-
of, while the ends of the turnbuckles 13 of said another
pair of tie-down tools 10 are engaged in the two fittings
20 provided on the top edge of the lashing bridge 3 so
that said another pair of tie-down tools 10 extend ob-
liquely crossing each other. The tools 10 are then tight-
ened to tie down the third container C3 by pulling the
bottom corner fittings A obliquely downwardly.
[0037] Since each second container C2 is pulled hor-
izontally at its bottom corner fittings A in opposite direc-
tions, it is possible to effectively check lateral displace-
ment of the second containers. They are thus extremely
stably supported with high rigidity.
[0038] Since the second containers C2 are extremely
stably supported, and the third containers C3, which are
stacked on the second containers, are also stably tied
down by the tie-down tools 10, there is no need to tie
down the uppermost fourth containers C4. Thus, in this
arrangement, there is no need to use long and heavy
lashing rods and turnbuckles that need a large tighten-
ing amount. This greatly improves the workability and
also significantly shortens the time needed to tie down
containers and reduce fatigue of operators.
[0039] The tie-down tools 10 stretched horizontally to
pull containers horizontally can apply axial tensile force
to the corner fittings A of the second container C2, and
therefore, in comparison with tie-down tools stretched
obliquely to pull containers obliquely, their lashing rods
11 can be formed with a much smaller diameter than
those of the latter tie-down tools. Also, since the hori-
zontally stretched tie-down tools 10 are short in length,
they can be tightened sufficiently with a small tightening
amount. This allows the use of shorter and thus lighter
turnbuckles 13. This saves the material cost.
[0040] In the second embodiment of Fig. 4, in addition
to the tie-down tools 10, another pair of tie-down tools
10 are stretched between the top corner fittings A of
each second container C2 on both sides of each end
face thereof and two fittings provided on the top edge of
the lashing bridge 3 so as to extend obliquely crossing
each other. Of course, such additional pair of tie-down
tools 10 serve to further stably support the second con-
tainers C2. This makes it possible to stack an additional
container on top of each fourth container C4.
[0041] Figs. 5-11 show other embodiments of this in-
vention.
[0042] The third embodiment of Fig. 5 is different from
the first embodiment of Fig. 2 in that instead of obliquely
stretching a pair of tie-down tools 10 between the bottom
corner fittings A of each third container C3 on both sides
of each end face thereof and fittings on the top edge of
the lashing bridge 3, they are stretched between the top
corner fittings A of each second container C2 on both
sides of each end face thereof and the fittings on the top
edge of the lashing bridge 3 so as to cross each other,
thereby obliquely pulling the top corner fittings A of the
second containers C2.

[0043] In the fourth embodiment of Fig. 6, lashing
bridges 3 having substantially twice the height of each
container are used. First to fifth containers C1-C5 are
stacked one on another in five tiers. A first pair of tie-
down tools 10 are stretched substantially horizontally
between the top corner fittings A of each of the second
lowermost containers C2 on both sides of each end face
thereof and a pair of fittings provided on the top edge of
each lashing bridge 3, thereby tying down the second
containers C2 so as not to move horizontally. A second
pair of tie-down tools 10 are stretched obliquely between
the bottom corner fittings of each of the fourth containers
C4 on both sides of each end face thereof and the pair
of fittings on the top edge of each lashing bridge 3 to
obliquely downwardly pull the bottom corner fittings A of
the fourth containers C4.
[0044] When containers are stacked in five tiers too,
the vertically adjacent containers are fastened together
with container positioning tools and container coupling
tools as described with reference to Fig. 2.
[0045] The fifth embodiment of Fig. 7 differs from the
fourth embodiment of Fig. 6 in that in addition to the first
and second pairs of tie-down tools, a third pair of tie-
down tools are used which are stretched obliquely be-
tween the top corner fittings A of each of the third con-
tainers C3 on both sides of each end face thereof and
the pair of fittings provided on the top edge of each lash-
ing bridge to obliquely pull the top corner fittings A of the
the third containers C3.
[0046] The sixth embodiment of Fig. 8 differs from the
fourth embodiment in that in addition to the first and sec-
ond pairs of tie-down tools, another pair of tie-down tools
are used which are substantially horizontally stretched
between the bottom corner fittings A of each of the third
containers C3 on both sides of each end face thereof
and the pair of fittings provided on the top edge of each
lashing bridge to horizontally pull the bottom corner fit-
tings A of the third containers C3.
[0047] The seventh embodiment of Fig. 9 differs from
the fifth embodiment of Fig. 7 in that another pair of tie-
down tools are used which are substantially horizontally
stretched between the bottom corner fittings A of each
of the third containers C3 on both sides of each end face
thereof and the pair of fittings provided on the top edge
of each lashing bridge to horizontally pull the bottom cor-
ner fittings A of the third containers C3.
[0048] The eighth embodiment of Fig. 10 differs from
the fourth embodiment of Fig. 6 in that another pair of
tie-down tools are used which are substantially horizon-
tally stretched between the bottom corner fittings A of
each of the third containers C3 on both sides of each
end face thereof and the pair of fittings provided on the
top edge of each lashing bridge to horizontally pull the
bottom corner fittings A of the third containers C3.
[0049] The ninth embodiment of Fig. 11 differs from
the eighth embodiment of Fig. 10 in that another pair of
tie-down tools are used which are substantially horizon-
tally stretched between the bottom corner fittings A of
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each of the third containers C3 on both sides of each
end face thereof and the pair of fittings provided on the
top edge of each lashing bridge to horizontally pull the
bottom corner fittings A of the third containers C3.
[0050] In any of the embodiments of Figs. 5 to 11,
since the second and/or third containers C2, C3 are tied
down substantially horizontally, they are supported with
high rigidity. This makes it unnecessary to tie down at
least the topmost containers.
[0051] In the present invention, tie-down tools are
stretched substantially horizontally between the top
edges of the lashing bridges and the bottom and/or top
corner fittings of containers stacked one on the other
and having bottom and top surfaces that are substan-
tially at the same level as the top edges of the lashing
bridges. They can thus be rigidly supported. This makes
it unnecessary to tie down at least the topmost contain-
ers. Containers stacked in tiers can thus be tied down
easily in a short time with less fatigue of operators.

Claims

1. A method of tying down containers on a deck of a
ship, comprising the steps of providing lashing
bridges on the deck so as to extend in a direction
transverse to the longitudinal direction of the ship,
spaced from each other in the longitudinal direction
of the ship, stacking on the deck a plurality of con-
tainers in a plurality of tiers between adjacent ones
of said lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of
expandable tie-down tools to corner fittings provid-
ed at bottom of each end face of a container having
its bottom at substantially the same level as the top
of said lashing bridge, coupling the other end of said
tie-down tools to the top of said lashing bridge, tight-
ening said tie-down tools to tie down said corner fit-
tings at the bottom of said container substantially
horizontally, stretching a pair of tie-down tools be-
tween the top of said lashing bridge and corner fit-
tings provided at bottom of a container stacked on
said container so as to cross each other at each end
face of said container, and tightening said pair of
tie-down tools to tie down said corner fittings at bot-
tom of said container in an oblique direction.

2. A method as claimed in claim 1 further comprising
the steps of stretching another pair of expandable
tie-down tools, coupling one end of said tie-down
tools to the two top corner fittings of said second
container on both sides of each end face thereof,
coupling the other ends of each pair of said tie-down
tools to the top of said lashing bridge such that each
pair of said tie-down tools extend obliquely so as to
cross each other, and tightening said pairs of tie-
down tools to tie down said corner fittings at top of
said container in an oblique direction.

3. A method of tying down containers on a deck of a
ship, comprising the steps of providing lashing
bridges on the deck so as to extend in a direction
transverse to the longitudinal direction of the ship,
spaced from each other in the longitudinal direction
of the ship, stacking on the deck a plurality of con-
tainers in a plurality of tiers between adjacent ones
of said lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of
expandable tie-down tools to corner fittings provid-
ed at bottom of each end face of a container having
its bottom at substantially the same level as the top
of said lashing bridge, coupling the other end of said
tie-down tools to the top of said lashing bridge, tight-
ening said tie-down tools to tie down said corner fit-
tings at the bottom of said container substantially
horizontally, stretching a pair of tie-down tools be-
tween the top of said lashing bridge and corner fit-
tings provided at top of said container so as to cross
each other at each side of said container, and tight-
ening said pair of tie-down tools to tie-down said
corner fittings at top of said container in an oblique
direction.

4. A method of tying down containers on a deck of a
ship, comprising the steps of providing lashing
bridges on the deck so as to extend in a direction
transverse to the longitudinal direction of the ship,
spaced from each other in the longitudinal direction
of the ship, stacking on the deck a plurality of con-
tainers in a plurality of tiers between adjacent ones
of said lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of
expandable tie-down tools to corner fittings provid-
ed at bottom of each end face of a container having
its bottom at substantially the same level as the top
of said lashing bridge, coupling the other end of said
tie-down tools to the top of said lashing bridge, tight-
ening said tie-down tools to tie down said corner fit-
tings at the bottom of said container substantially
horizontally, stretching a pair of tie-down tools be-
tween the top of said lashing bridge and corner fit-
tings provided at bottom of a container stacked on
a container stacked on said container so as to cross
each other at each side of said container, and tight-
ening said pair of tie-down tools to tie down said
corner fittings at bottom of said container in an ob-
lique direction.

5. A method as claimed in claim 4 further comprising
the steps of stretching another pair of expandable
tie-down tools, coupling one end of said tie-down
tools to the two top corner fittings of said second
container on both sides of each end face thereof,
coupling the other ends of each pair of said tie-down
tools to the top of said lashing bridge such that each
pair of said tie-down tools extend obliquely so as to
cross each other, and tightening said pairs of tie-
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down tools to tie down said corner fittings at top of
said container in an oblique direction.

6. A method as claimed in claim 4 or 5 further com-
prising the steps of stretching another pair of ex-
pandable tie-down tools, coupling one ends of said
tie-down tools to top corner fittings at bottom of a
container stacked on said container on both sides
of each end face thereof, coupling the other ends
of said tie-down tools to the top of each lashing
bridge such that each pair of said tie-down tools ex-
tend obliquely crossing each other, and tightening
said tie-down tools to tie down said corner fittings
at top of said container obliquely.

7. A method of tying down containers on a deck of a
ship, comprising the steps of providing lashing
bridges on the deck so as to extend in a direction
transverse to the longitudinal direction of the ship,
spaced from each other in the longitudinal direction
of the ship, stacking on the deck a plurality of con-
tainers in a plurality of tiers between adjacent ones
of said lashing bridges so as to extend in the longi-
tudinal direction of the ship, engaging one end of
expandable tie-down tools to corner fittings provid-
ed at bottom of each end face thereof of a container
having its bottom at substantially the same level as
the top of said lashing bridge, coupling the other end
of said tie-down tools to the top of said lashing
bridge, tightening said tie-down tools to tie down
said corner fittings at the bottom of said container
substantially horizontally, stretching a pair of tie-
down tools between the top of said lashing bridge
and corner fittings provided at top of a container
stacked on said container so as to cross each other
at each side of said container, and tightening said
pair of tie-down tools to tie down said corner fittings
at bottom of said container in an oblique direction.

8. A method as claimed in claim 7 further comprising
the steps of stretching another pair of expandable
tie-down tools each having first and second ends,
coupling the first ends of said tie-down tools to the
two top corner fittings of said second container on
both sides of each end face thereof, coupling the
second ends of each pair of said tie-down tools to
the top edge of each lashing bridge such that each
pair of said tie-down tools extend obliquely crossing
each other, and tightening said pairs of tie-down
tools to pull said top corner fittings of said container
obliquely downwardly.

9. A method as claimed in any of claims 1-8 wherein
each of said tie-down tools comprises a lashing rod
having at one end thereof a head adapted to be en-
gaged in a hole formed in a corner fitting provided
on a container, and a turnbuckle having one end
coupled to another end of said lashing rod and an-

other end adapted to be detachably coupled to the
top edge of said lashing bridge.
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