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(57) Abstract: The present invention discloses an air-freight container sealed for obtaining clean room conditions during transporta-
tion. A control compartment (44) is provided at one end of the container. A blow out panel (48) is provided at the wall separating the
cargo compartment (50) from the control compartment (44). The container has preferably a height exceeding the normal container
heights for air-freight. The increased ceiling height is provided in a centrl part (22) of the container, while portions (24, 26, 28) with
reduced height is provided at least along one of the side walls (12, 14) and one of the end walls (16, 18), extending along the entire
wall length. The container is made by a framework of profiles connected by thermally insulated panels. The profiles are preferably
produced in two major metallic parts, interconnected by polymer connection profiles.
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CONTAINER FOR SENSITIVE CARGO

TECHNICAL FIELD

The present invention relates in general to freight containers and in
particular to air-cargo containers or other ULD:s (Unit Load Devices)

equipped for transporting sensitive cargo.

BACKGROUND

In the prior art, ULD are provided e.g. by temperature regulating equipment.
However, for cargo putting very large demands on temperature, humidity,

cleanness, volume and load, there are at present no satisfactory solutions.

Some goods to be transported by air-freight may require extremely clean
conditions, usually called clean room conditions. The number of particles in
the air, the atmosphere composition etc. has to be carefully controlled. A
container for transporting of such goods thus has to be carefully sealed, in
order to maintain the clean conditions inside. No exchange of air between
the inside and the outside of the container is admitted. This puts a number
of constraints on the container construction. When transporting a container
in an air plane, the container must be possible to open extremely fast, if a
sudden drop of pressure occurs during the flight, in order to prevent the
container from exploding. Regulations state that the container has to be
possible to evacuate within 0.2 seconds. In containers having an admitted
air flow in and out from the container a double directed valve may be
provided for this purpose. In containers having clean room conditions inside,

such a solution is totally out of the question.

SUMMARY

A general object of the present invention is thus to provide a container

suitable for air-freight with improved possibilities to handle sensitive goods.
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An object of the present invention is to provide an air-freight container which
provides clean room conditions for the cargo compartment. A further object
of the present invention is to provide an air-freight container with improved
properties concerning thermal isolation. Another object of the present
invention is to provide an air-freight container designed for high point loads.
Yet another object of the present invention is to provide an air-freight

container with an increased admitted cargo volume.

The above objects are achieved by a container according to the enclosed
claims. In general words, the container is sealed for obtaining clean room
conditions during transportation. A control compartment is provided at one
end of the container, handling temperature and humidity control. A blow out
panel is provided at the wall separating the cargo compartment from the
control compartment. In a further preferred embodiment, a container with a
height exceeding the normal container heights for air-cargo containers is
provided. The increased ceiling height is provided in a central part of the
container, sloping towards the longitudinal edges, extending along the entire
longitudinal edge. At least one of the short sides presents a cut-away portion
extending along the entire length of the short side, in order to facilitate
loading in an air plane. The container is built from a framework of profiles
connected by thermally insulated panels. The profiles are preferably
produced in two major metallic parts, interconnected by polymer connection
profiles, in order to break heating bridges. Furthermore, the base of the
container is preferable built by an inner base of a panel, formed by two
parallel sheets interconnected by vertical plates, attached to an outer base
built of a framework of profiles. Attachment means, secured at the bottom
side of the inner base, are provided for allowing point loads to be secured

safely.

BRIEF DESCRIPTION OF THE DRAWINGS
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The invention, together with further objects and advantages thereof, may best
be understood by making reference to the following description taken together
with the accompanying drawings, in which:

FIG. 1 is a schematic drawing of an embodiment of a container according
to the present invention;

FIG. 2a-c are transversal cross-sections of a container according to the
present invention,;

FIG. 3a, 3b are longitudinal cross-sections of a container according to the
present invention,;

FIG. 4a is cross-sections of a construction profile, which can be used as a
door frame of a container according to the present invention;

FIG. 4b is cross-sections of a construction profile, which can be used in a
corner of a container according to the present invention;

FIG. 5 is a schematic drawing of a base element of a container according
to an embodiment of the present invention; and

FIG. 6a, 6b are details of the drawing in fig. 5.

DETAILED DESCRIPTION

Unit Load Device (ULD) is a common term including different types of
containers for air-freight. Thus, the use of the term ULD implies the
intended use of the device for air-freight, and the requirements and problems

connected therewith.

Fig. 1 illustrates an embodiment of the present invention. An air-freight
container, generally referred to as 1, comprises a base 10, side walls 12, 14,
end walls, 16, 18 and a ceiling 20. The walls 12-18 and the ceiling 20 are
typically built by thermally insulating panels, connected by profiles. The
profiles are normally provided in each corner of the container 1, but may

also be used elsewhere, where there is need for a structural enhancement.

The container of the present embodiment is primarily intended to be used as

an air-freight container. Of course, the construction as such can be used as
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a land or sea freight container as well. However, the central invention
features solve problems connected with air-freight, and hence, the enclosed
claims are only directed to containers for use in air-freight. For the land and
sea transports, the container is provided with lifting and attachment means
according to appropriate standards. The lifting means are e.g. provided at a
certain position, and the width and length of the container is also according
to relevant standards. For air-cargo containers, there are other standards
that have to be met, which normally gives a maximum height of the
container. The standards puts some limitations on the shape and size of the
container. So does also the measures of the air planes. An air-cargo
container is e.g. typically not higher than about 9 feet (2.8 meters), in order
to fit into either of two positions in an upper deck cargo room of a Boeing
747 freighter. However, in certain cases, large cargo units are requested to
be transported by air. If the height of the cargo unit exceeds the available
inside measures of a container according to the air-cargo container

standards, the unit has to be dissembled before transport.

According to the present invention, the useful height of an air-cargo
container 1 may be increased, at least for a part of the loading area. In an air
plane, the height limitations are set by the rounded-off shape of the cargo
room. Since there are normally two positions in the cargo room, the
limitations are really only present at one side of the container, since the
ceiling of the cargo room increase towards the middle. By having a higher
container ceiling height than normal, but letting the height decrease towards
one of the side walls 12, 14, in order to meet the cargo room dimensions, the
container 1 may still be possible to load in e.g. a Boeing 747 freighter. The
portion of the ceiling 20 with reduced height 24, 26 may be present only at
the side positioned against the wall of the air plane cargo room, but in order
to be able to position the container 1 in any position in the cargo room, the
portion of reduced height 24, 26 is preferably present at both sides of the
container. However, the portion of reduced height 24, 26 always extends

along the entire length of the container. The central part 22 of the container
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thus has ceiling height which may be considerably higher than with

conventional containers.

When loading a general container in e.g. a Boeing 747 freighter, one of the
end walls is entered into the cargo room through an opening. The container
end will be brought until it reaches a stopping means of a transporting
system within the cargo room. The container is then normally slowly turned
along the air plane direction while putting it into its final position. The
position of this stopping means is normally adjusted for normal height
containers, which means that a container with an increased height may
collide with the ceiling in the inner part of the cargo room. This collision
problem may be avoided by also providing a portion of reduced height 28 in
the area close to one of the end walls, preferable the one opposite of the
entrance doors of the container. The portion of reduced height 28 always
extends along the entire width of the container. Preferably, this height
reduction 28 towards the end door is only provided at one side. The height
reduction 28 may be present at both sides, but will then either give a door
height which is lower than the maximum height within the container, or give
a complex design of the doors. Upon loading the container 1 according to the
present invention in an air plane, the end wall 18 adjacent to a height
reduction portion 28 is first entered into the cargo room, and this end wall
18 will be able to reach the stopping means without colliding with the ceiling

of the air plane.

The portions with reduced height 24, 26, 28 may be designed in different
ways. In the embodiment of fig. 1, the portion is divided into three parts, two
side parts 24, 26, comprising sloping flat panels between the horizontal
maximum height portion 22 and the side walls 12, 14, and one end part,
which provides a recess 28 in the ceiling 20. Other designs are also possible.
Fig. 2a-c illustrates the transversal cross section profile (taken along a line as
illustrated by the line 2-2 in fig. 1) of a number of embodiments according to
the present invention. In fig. 2a, one side is provided by a sloping plane 30,

while the other side has the full height 22. Such a container may normally
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only be loaded into one particular side of the air plane. In fig. 2b, both sides
are provided with recesses 32, 34, leaving a rectangular central volume 22.
In fig. 2c, the sides of the ceiling are rounded off, providing a generally arc-
shaped ceiling 36. In the same way, the end part 28 of the portion with
reduced height may be designed with different shapes. A few embodiment
are illustrated as longitudinal cross sections of a container (taken along a line
as illustrated by the line 3-3 in fig. 1) in fig. 3a and 3b. In fig. 3a, both ends of
the container are provided with a ceiling recess 38, 40. In fig. 3b, only one of
the ends has a decreased height portion, comprising a flat sloping portion
42. As anyone skilled in the art understands, there are many possible
variations and modifications, which all follows the basic idea of a decreased
ceiling height close to at least one of the side walls 12, 14 and at least one of
the end walls 16, 18. One important feature is, however, that the decreased
ceiling height extends along the entire width and length, respectively, of the

container, in order to provide its intended collision-preventing effect.

In many cases, the goods transported by a container 1 require a certain
temperature. The container may be equipped with heating and/or cooling
arrangements. For large containers, the heat content of the transported
goods is normally quite large, and the temperature may often be maintained
within a admitted temperature interval just by providing a very good heat
insulation of the container 1. The container 1 of fig. 1 is built by thermally
insulated panels interconnected by profiles. The heat conductance through
the panels is very low and the major heat transportation through the
container walls usually takes place through the profiles, which typically are

made of aluminium.

In fig. 4a, an alternative profile arrangement is presented, which provides a
highly improved heat insulation. The profile arrangement comprises an outer
metallic profile portion 62 and an inner metallic profile portion 60. These
metallic profile portions 60, 62 are preferably of aluminium. The outer profile
portion 62 and the inner profile portion 60are interconnected by a number of

distance profiles 70 made of a heat insulating material, preferably polymer
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material. The distance profiles 70 maintains the outer and inner profile
portions 60, 62 separated in order to break any heat conducting bridges
through the wall. The inner profile portion 60 comprises an inner retaining
projection 76 and the outer profile portion 62 comprises an outer retaining
projection 78. The insulating panels are positioned between these retaining
projections and fastened thereto. The insulating panels are typically made of
an outer polymer surface 66, and an inner polymer surface 68, between

which an insulating material 64 is arranged.

The profiles 60, 62, 70 are serving as structural members of the container 1,
providing rigidity and load bearing means. In certain cases, aluminium
profiles may be too weak, in particular in the vicinity of e.g. doors. The
profiles are then preferably designed forming cavities 72, closed or open, into
which structural strength enhancing elements, such as steel beams may be
introduced. The profile may also preferably be formed to provide the
stationary part of a hinge for the container doors. The entire hinge may then
easily be folded into the container wall, not requiring any space outside the
surface of the wall. This reduces the risk for damages of such details. The
outer profile portion may preferably also be provided with a sealing surface
73, against which the doors sealing is arranged when the door is closed. The
sealing surface 73 is preferably inclined, having a thicker measure at the
inner side than at the outer side. A closed container 1 in which a pressure
lower than the surroundings have is present, is difficult to open unless the
pressure difference is removed. The inclined surface 73 facilitates the
opening of a door, since it almost immediately admits an air passage upon

opening the door.

The profiles may also be used in ordinary corners without door
arrangements. Such a profile arrangement is schematically illustrated in fig.
4b. Here, both metal profile portions 60, 62 have retaining projections 76, 78
in two directions, being capable of connecting two wall or ceiling panels 64-

68. As anyone skilled in the art understands, the actual design of the
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profiles are adjusted according to the requirements, and many modifications

and variations are thus possible.

As described above, prior art air-freight containers do not present any
satisfactory solutions regarding emergency evacuation of the container. A
container for transporting sensitive goods thus has to be carefully sealed, in
order to maintain the clean conditions inside. No exchange of air between
the inside and the outside of the container exists. When transporting a
container in an air plane, the container must be possible to open extremely
fast, if a sudden drop of pressure occurs during the flight, in order to prevent
the container from exploding. Such explosions may damage not only the
container and its content, but also surrounding containers and equipment
as well as the crew. Serious explosions of this kind can even be the cause for
an air-craft to crash. Regulations state that the container has to be possible

to evacuate within 0.2 seconds.

The container 1 in fig. 1 is intended to be used for clean room conditions. At
one end of the container 1, a separate control compartment 44 is provided.
In the control compartment 44, equipment for regulating the temperature
and humidity of the cargo compartment 50 of the container 1 is placed (not
shown in the figure for the sake of clarity). The climate equipment may e.g.
comprise a heater, a cooler and a humidity controlling device. Moreover,
these components may be driven either by an electric motor or a diesel
motor, depending on the available electrical connections. During flight, the
motors have to be turned off due to safety regulations. The control
compartment 44 1is separated from the cargo compartment 50 by a
separating wall 46. A blow out panel 48 is arranged at the separating wall
46. At an emergency situation, the pressure drop will rapidly evacuate the
control compartment 44, which 1s connected with the outside by large
ventilation openings. The pressure difference between the cargo
compartment SO and the control compartment 44 will be the same as the
pressure different over any other of the walls of the cargo compartment 50.

The blow out panel 48 is arranged to be released at a certain pressure
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difference, and the air of the container evacuates easily through the control

compartment 44.

When a release takes place, the panel will be pressed out in the control
compartment. Here, the climate equipment may be destroyed, but it is a
reasonable sacrifice in order to save the entire air-craft. The excess pressure
in the container will rush out into the control compartment, from which it is
easily evacuated by its large ventilation openings. A total evacuation time of
0.2 seconds may be achieved in this manner. In order words, the explosion
of the container is caused to take place in a controlled manner. The
explosion, or blow out panel release, occurs into a space, where no crew,
important air-craft equipment or other containers exist. Any damage caused

by the "controlled" explosion takes place entirely inside the container itself.

When the blow out panel 48 releases, the pressure at the blow out panel 48
is so high that the blow out panel 48 will be thrown with a large force out
from the separating wall 46. The outer wall 18 of the control compartment
44 will prevent the blow out panel 48 from leaving the container 1, thus also
preventing it from damaging the air plane itself or any persons within the
cargo room of the air plane. By letting the blow out panel 48 be released into
the control compartment 44, the external damage caused by such an action

will be reduced.

When transporting heavy goods, certain additional precautions have to be
made. If the load is distributed over the entire floor area, the base will
experience a distributed load, which normally is easy to handle. However, if
the load is present as point loads, at certain positions within the container 1,
the situation is more severe. Furthermore, if the goods has to be secured
directly to the floor, the requirement for avoiding e.g. base distortions are

large.

In fig. 5, a schematically drawing of an embodiment of a base of a container

is illustrated in a partially separated view. The base 10 comprises a lower,
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outer base portion 80 and an upper, inner base portion 86. The outer base
portion 80 is structurally rigid and preferably formed as a framework of
beams 82. The interspaces 84 within the outer base portion 80 are
preferably filled with thermally insulating material. The inner base portion
86 is secured to the outer base portion 80 e.g. by means of screwing it to the
beams 82 of the outer base portion 80. The inner base portion 86 is as
shown in fig. 6a and 6b (which are detail drawings of the encircled part in
fig. 5), preferably composed by substantially vertically positioned plates 96,
preferably, aluminium plates, connected at the upper and lower edges
thereof to an upper 92 and lower 94 cover sheet, respectively. The plates 96
may also be made of a thermally insulating material. The cover sheets 92, 94
are preferably made of a polymer material. The vertical plates 96 are
preferably formed and positioned in closed geometrical patterns, with the
plates 96 directed in at least two distinctive directions. A simple and
preferred arrangement is a honeycomb pattern, as illustrated by fig. 6b.
Such an arrangement creates an inner base portion 86, which has a high
rigidity for local strains. A closer arrangement of vertical plates 96 gives a
higher load carrying capacity and a stiffer inner base portion 86. Since the
inner base portion 86 furthermore is firmly fixed to the rigid outer base
portion 80, the assembly achieves a property of distributing point loads in an

efficient way.

Attachment means 90 are provided at the inner base portion 86. The
attachment means 90 are reachable from above, i.e. from the inside of the
container 1, available for firmly fixing the load to the container floor. The
attachment means 90 are firmly secured against the lower cover sheet 94 of
the inner base portion 86, preferably from below, in order to use the rigidity
and bending properties of the inner base portion 86. In the embodiment
illustrated in fig. 6b, the attachment means comprises a base plate 98,
screwed or riveted 102 to the bottom side of the lower cover sheet 94. From
the base plate 98, a tube member 100 with inner threads extends through
the inner base portion 86. The threaded tube 100 hence offering a secure

attachment point for heavy point loads. With a cover sheet 92, 94 thickness
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of 0.1 inch (2.5 mm) and a honeycomb structure of aluminium plates with
an honeycomb cell size of 1 inch (25 mm), the attachment means 90 will
withstand a vertical load of 60 kN and a horizontal load of 150 kN. According
to an ISO standard for air cargo containers, the floor should carry 2 tons per
point and withstand collision forces of 2 G. The present construction will

carry 15 tons per point and withstand 6 G.

It will be understood by those skilled in the art that various modifications and
changes may be made to the present invention without departure from the
scope thereof, which is defined by the appended claims. In the detailed
description, an air-cargo container is described. However, also other unit load

devices may be constructed from the same principles.
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CLAIMS

1. A unit load device used for air transportation, comprising a base
(10), side walls (12, 14), end walls (16, 18) and a ceiling (20), characterised by

a control compartment (94) for container climate control equipment,
separated from the cargo compartment (50) of said container by a separating
wall (46); and

a blow out panel (48) positioned at said separating wall (46).

2. The unit load device according to claim 1, characterised in that
said ceiling (20), along one at least of the side walls (12, 14) and along at least
one of the end walls (16, 18), is provided with portion with a reduced height
(24, 26, 28, 30, 32, 34, 36, 38, 40, 42), said portion with a reduced height (24,
26, 28, 30, 32, 34, 36, 38, 40, 42) extending along the entire length of
respective wall (12, 14, 16, 18).

3. The unit load device according to claim 2, characterised in that

said portion comprises a substantially flat, sloping plane (24, 26, 30, 42).

4. The unit load device according to claim 2, characterised in that

said portion comprises a recess (28, 32, 34, 38, 40) in said ceiling (20).

5. The unit load device according to any of the claims 1 to 4,
characterised in that said container end walls (16, 18), side walls (12, 14)
and ceiling (20) are built by thermally insulating panels, interconnected by
profiles, whereby at least one of said profiles has an inner portion (60) and an
outer portion (62), interconnected by connection profiles (70) of polymer

material.

6. The unit load device according to claim 5, characterised in that at
least one of said profile portions (60, 62) provides a cavity (72) for a steel

beam, enhancing the rigidity of said profile.
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7. The unit load device according to claim 5 or 6, characterised in

that at least one of said profiles provides a sealing surface (73).

8. The unit load device according to any of the claims 1 to 7,
characterised in that said base (10) comprises a structurally rigid outer base
portion (80) and an inner base portion (86), said inner base portion (86)
comprising vertically positioned plates (96), connected at the upper and lower

parts thereof to an upper (92) and lower (94) polymer sheet, respectively.

9. The unit load device according to claim 8, characterised in that
said inner base portion (86) is provided with attachment means (90), available

from above and secured at the lower polymer sheet (94).

10. The unit load device according to claim 9, characterised in that
said attachment means (90) comprises a base plate (98), fastened at the lower
side of said lower polymer sheet (94), and an tube member (100), having inner
threads, said tube member (100) extending from said base plate (98) through

said inner base portion (86).
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