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Crate

The present invention relates to a crate and to method of assembling such
a crate. The invention has particular, though not exclusive, utility in
relation to crates used for the transportation of goods, such as those used

in sea going containers.

Crates are known for the transport of goods. Such crates can be packed
to achieve high density, for example in shipping containers. It is known,
for example from WO 03/055755, to provide a crate that may be
collapsed by rotation of hinged panels into an area defined by the base to
reduce space for transportation or storage when empty. However, while
this construction has the advantage of allowing for space efficient storage
when not in use, it allows only for the construction of a crate of one set of

fixed dimensions.

It is an advantage of the present invention that it allows both for space
efficient storage of the component parts when not is use, but also
flexibility in the dimensions and accessibility of the crate when

constructed.

According to a first aspect of the present invention, a crate comprises a
framework of demountable elements comprising at least two base plates,
each being generally rectangular and having longer and shorter sides, at
least four support members, each having first and second ends, at least

eight connector members, each being located at an end of each support
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member, a plurality of upright posts, each adapted to be associated with a
connector member and a plurality of panels, each panel being adapted to
be secured to two of the posts, at least one of the panels being adapted

during use of the crate to be demountable from the framework.

Preferably each post is associated with a single connecting member.
Alternatively, one or more of the posts may be associated with two

adjacent connecting members.

Preferably, pairs of upright posts are connected by transverse connecting
members. More preferably the transverse connecting members extend

between lower regions of the upright posts.

Preferably the crate may be stackable. More preferably, a plurality of the
posts are provided with a first engagement means extending above an
adjacent panel for engagement with a second engagement means formed
in the underside of a second crate to be located above the crate. More

preferably the first engagement means is a shaped protrusion.

Preferably the support members are provided with means for receiving the

forks of a fork-lift truck.

Preferably, the crate comprises more than two base plates.

According to a second aspect present invention a method of constructing a

crate comprises providing four support members, two supporting a first
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base plate and two supporting a second base plate, the second base plate
being disposed adjacent the first, providing connecting members at each
end of each of the support members, providing an upright post in
association with each connecting member and securing a panel between
each pair of adjacent posts, at least one of the panels being releasably

secured to its associated posts.

Preferably, each of the first and second base plates has a pair of longer
sides and a pair of shorter sides. More preferably, the base plates are
disposed with their longer sides adjacent one another. Alternatively, the
first and second base plates are disposed with their shorter sides adjacent

one another.

Preferably each post is associated with a single connecting member.
Alternatively, a post may be associated with two adjacent connecting

members.

Alternatively the method comprises providing more then two base plates,
each additional base plate requiring the addition of two further upright

posts and two further connecting members.

The invention will now be described, by way of example only, in relation to
the attached Figures, in which

Figure 1 shows a schematic view illustrating an initial stage in constructing
a base for a first embodiment of a crate in accordance with the present

invention;
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Figure 1A shows a first end view of a detail of the embodiment illustrated
in Figure 1;

Figure 1B shows a second end view of a detail of the embodiment
illustrated in Figure 1;

Figure 1C shows a perspective view of a connector member for use in the
present invention;

Figure 2 shows an plan view of the bracket shown in Figuresl, 1A and 1B;
Figure 2A shows an exploded view of the bracket of Figure 2 and
associated fasteners;

Figure 3 shows a schematic view illustrating an intermediate stage for
constructing the base of the first embodiment of a crate in accordance
with the present invention;

Figure 3A shows a detail of a joint shown in Figure 3;

Figure 3B shows an exploded view of a base plate, corner posts and
associated transverse member and an end wall for use in the present
invention;

Figure 3C shows an exploded view of one end of a connecting member
and a support member for use in accordance with the present invention
Figure 4 shows a further stage in constructing the first embodiment of a
crate in accordance with the present invention;

Figure 5 shows a further stage in constructing a second embodiment of a
crate in accordance with the present invention;

Figure 5A shows a detail of adjacent connecting members as shown in
Figure 5;

Figure 6 shows a view similar to that shown in Figure 5;
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Figure 6A shows a detail of a first set of adjacent corner posts shown in
Figure 6; and
Figure 6B shows a detail of second set of adjacent corner posts shown in

Figure 6.

Referring first to Figure 1, a schematic view illustrating an initial stage in
constructing a base for a first embodiment of a crate in accordance with
the present invention is shown. Four generaily elongate support
members 2 are shown, each being provided at a first end and at a second

end with connector members 4 in @ manner to be described.

The support members 2 comprise a flat limb provided at each first and
second end with a corner piece 6. Each corner piece comprises a formed
generally planar surface 5. Each corner piece includes two upstanding
walls from which extend retaining flanges 7. Each retaining flange 7
extends at an angle from the upstanding wall. Each retaining flange 7
does not extend along an entire upper of the upstanding wall, and leaves
a cutway portion at a junction of the two upstanding walls (this can be

seen most clearly in Figure 3B).

Between the first and second ends each support member 2 is provided
with two spaced generally L — shaped members 8 comprising an upright
portion and a support portion. Between the spaced L - shaped members 8
there is provided a generally U- shaped member 10 secured to one side of
the flat limb in line with the upright portions of the spaced L - shaped

members. The U-shaped member may conveniently be formed from two
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vertical tubular steel sections connected to a longer horizontal tubular
steel section, itself connected, by any suitable means, to the flat limb of

the support member 2.

Each connector member 4 comprises a first substantially planar upright
side face 12 defining the height of the connector 4. The first side face
includes a first flange 14 extending along the full height of the first upright

side face 12.

The first flange 14 is provided at a first end with an extension 18
extending substantially perpendicular to the first flange, from a bottom
edge of the first flange 14 part way up the first flange 14. The
extension 18 is provided with a stepped chamfer along its free upright

edge.

The first side face 12 is connected at a second end to a first end face 26
extending substantially perpendicular to the first face and is of the same
height as the first face 12. As can be seen, the lower edges of the first
end face 26, the first face 12 and the extension 18 provide a stable base

on which the connector member 4 may stand.

The first end face 26 is itself provided remote from the first face with a
projection 21 extending substantially perpendicular thereto, the
projection 21 extending along the height of the end face. The

projection 21 can be seen to extend substantially parallel to the first side
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face 12. A second flange 20 extends substantially perpendicularly from

the projection away from the first side face 12.

The second flange 20 extends from an upper surface of the projection 21
part way down the projection 21. An upper portion 22 of the
projection 21 extends beyond the second flange 20 and extends from an
upper surface of the projection 21 downwards along a part of the second
flange 20. The upper portion 22 of the projection 21 extends part way
towards the extension 18. A second end face 27 connects the upper
portion 22 of the projection 21 to the first side face 12. The second end
face 27 extends sustainably parallel to the first end face 26. The second
end face 27 is provided with a substantially elongate slot 30. A tab 16
extends outwardly from the upper portion 22 of the projection 21 toward

the extension 18.

An upper face 29 of the connector member 4 connects the upper edges of
the projection 21, the second end face 27, the first side face 12 and the
first end face 26. The upper face 29 is conveniently provided with a
bevelled surface where it connects with the second end face 27. The
upper face 29 is provided with a shaped land 24. The land 24 is set back
from the edges of the upper face 29. The land 24 is provided with a
curved upper surface and chamfers at each end (Figures 1A and 1B). The
upper surface of the land 24 may further be provided with a recess

(Figure 5A).
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The first end face 26 is provided with a bore 28. Conveniently the bore 28
may be provided with a thread. The bore 28 extends into a cavity within
the connector member 4 defined by the projection 21, the second end
face 27, the first side face 12, the first end face 26 and the upper face 29.

The cavity may be accessed through the elongate slot 30 or from beneath.

A further elongate opening 32 is provided in an upper part of the curved

upper surface of the land 24.

The connector 4 may be formed by any suitable means, conveniently by

casting.

Each connector member 4 is not connected to the support member 2,
rather each connector member is retained by a corner piece 6. With
particular reference to Figure 3C, it may be seen that the connector
member 4 seats on the generally planar surface 5 of the support
member 2 with its face 12 and end face 26 within the cutaway portions of
the retaining flanges 7 against the upstanding walls of the corner piece 6.
The edges of the retaining flanges 7 abut the projection 21 and the

extension 18 to hold the connector member 4 laterally in position.

In Figure 1 two base panels 40 are shown.

Each base panel 40 is generally rectangular having two longer sides and

two shorter sides. Each side terminates in an upturned hem or
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flange 42,44. 1In the illustrated embodiment the flanges 42 along the

longer sides extend further than the flanges 44 along the shorter side.

Each base panel 40 is supported along a longer edge by a support
member 2. It can be seen that the longer edges of the base plate 40 are
supported on the support surfaces of the L — shaped members 8 and the
upturned hem or flange 42 abuts against the upright portions of the
L - shaped members 8 and upwardly extending parts of the U - shaped

member 10,

The base plates 40 are not directly secured to the support members 2.

With the base plates 40 in position in relation to the elongate members 2,
the connector members 4 are located in the corner pieces 6 as described
above. (Figure 1A). This results in the upturned hem or flange 42 of the
longer side of the base plate 40 is adjacent the upper portion 22 of the
projection 21 and the tab 16 and in the upturned hem or flange 44 of the
shorter side of the base plate 40 adjacent the corner of the base plate 40

being seated beneath the side flange 20 of the connector member 4.

It can be seen from Figure 1 that the two base panels 40 have been
arranged such that they lie with their longer sides substantially adjacent
one another and with adjacent connector members 4 disposed in a
mirrored relationship such that each has its substantially planar upright
side face 12 disposed adjacent the other and the second upright side

faces 22 bearing the shallow recess disposed away from one another.
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A generally m - shaped bracket 50 is provided to secure the adjacent
connector members 4 together. A central limb 52 of the bracket sits
between the two connector members 4. The web 56 connecting the
central limb 52 with each end limb 54 is sized such that a connector
member 4 can be received between and end limb 54 and the central
limb 52. The connecting web 56 is also provided with spaced
openings 58, such that in use each of the openings 58 will align with the
bore 28 of the respective connector member 4. Each end limb 54 extends
around the respective connector member 4 towards the side flange 20 of

the connector member 4.

The bracket 50 may be secured to the respective connector members 4 by
any convenient means such as by way of threaded fasteners 60, for
example bolts or screws extending through the openings in the
brackets 50 and being received within the bores 28. Alternatively, by way
of example, a headed fastener such as bolt may pass through the bracket
openings 58 and the connector member bore 28 to engage with a
retaining member such as a nut or other threaded member to hold the
bracket 50 against the connector member 4. The bracket openings 58
may conveniently be provided with bevels 62 to aid in location of the

threaded fasteners 60 (Figure 2).

In constructing a framework for the crate upright posts next need to be
fitted. These can conveniently take two forms, corner posts 70 and

uprights 72 as are best illustrated in Figure 3.
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The corner posts comprise first and second substantially perpendicular

blades 74,76.

The first of the perpendicular blades 74 is provided with a number of
fixing location points 78 along its length. The second of the perpendicular
blades 76 is provided in an upper region 79 with a bore 80 extending into
the plane of the blade and a recessed portion 82. The upper region 79
may be formed of the same material as the remainder of the corner

post 70 or of a different material.

Upwardly extending shaped protrusions 84 may be provided on the top

surface of the upper region 79 of the corner posts 70.

As may be seen in the embodiment of Figure 3B, the corner posts are
connected by a substantially horizontal transverse member 71 extending
between the bottom regions of each corner post 70. On a lower surface of
the transverse member 71 towards each end thereof there are provided
engagement means. Conveniently these engagement means take the
form of projections 90 adapted to extend through the elongate opening 32
in the upper surface of the land 24 of the connector member 4. Each

projection 90 is provided with a through bore 92.

The substantially horizontal transverse member 71 is of generally inverted
U-shaped section and in use covers an upturned hem 42 of the base

plate 40
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In use, a hinge pin (not shown) extends through an the elongate slot 30
in the connection member 4 and through the through bore 92 to retain
the corner posts 70 to the connection member 4. The hinge pin may slide

in the elongate slot.

The uprights 72 comprise a member of generally top hat section in which
two side pieces 86 are connected together at a first end by a connecting
web 88 and each side piece is provided at a second end with an outwardly
extending flange 90. The side pieces are adapted to sit about the land 24
on one of the connector members 24 held within the bracket 50. Each of
the flanges 90 is also provided with a number of fixing location points 92

along its length.

The uprights 72 are connected by a substantially horizontal transverse
cross member 100. The cross member 100 is of generally inverted
U-shaped section having at each end a member 102 depending from the
cross member 100. The depending member 102 is provided with a
through bore 104. The depending member 102 is sized to fit within that
portion of the connector member 4 defined by second end face 27, the
first flange 14, the extension 18 and the tab 16. Conveniently a hinge
pin 106 may pass through the depending member 102 of the transverse
cross member 100 and the elongate slot 30 of the connector member 4 to
locate the uprights 72 in position. As can be seen the is seen the inverted
U-shaped cross bar covers the upturned hems 42 of adjacent bases plates

as well as the gap between them.
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Once the framework for the crate is in place, panels 110,112 forming the

sides of the crate may be secured in place (Figure 4).

In the embodiment of Figure 4, generally fixed panels 110 are located to
either side of the uprights 72. The panels 110 are fitted from within the
framework such that the edges of the panels 110 abut the inside of the
shorter edge of the base panel, one side of the upright 72 and the second
blade 76 of a corner post 70. The panels 110 may be releasably secured in
position by any suitable means by means of the fixing location

points 78, 92.

Conveniently the panels are secured from within the volume of the crate
to prevent unauthorised access to the crate by removal of the panels form

outside of the crate.

The demountable panels 112 at the ends of the crate 200 are however
secured in a different manner. The demountable panels 112 are provided
with shaped fingers 114 to each side of an upper end thereof and shaped
recesses at a lower end thereof. The recesses at the lower edge of the

panel 112 match the connector members 4.

The demountable panel 112 is then positioned such that the shaped
fingers 114 are received in the shaped recess 82 to support the
demountable panel 112. Sliding bolts 116 adapted to be reciprocally

received within the bores 80 of the second blade of an adjacent corner
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post 70 may be provided to releasably secure the upper part of the
demountable panel 112 to the second blade 76 of the adjacent corner
post 70. The panel 112 is provided with means by which the sliding
bolts 116 may be secured in a retaining configuration to ensure that
unauthorised access to the contained in not obtained. A lower edge 113
of the demountable panel 112 rests on the upper surface of the inverted

U-shaped transverse member 71.

Each of the panels 110, 112 may be provided with vertical and /or
horizontal cross members 120, 122 or the like to ensure the rigidity of the

panels 110, 112,

Once the crate 200 has been formed in this manner it may be used to
store and to transport goods. The crates formed by this method may be
transported and stacked on top of one another. In the latter case, the
shaped protrusions 84 are received in suitably shaped receiving means
formed in the underside of the immediately above crate. The support

members 2 are conveniently provided with such shaped receiving means.

The support members 2 are adapted to be used to receive the forks of a

fork-lift truck to assist in the movement of such crates.

The base plates 40 may be disposed such that their shorter ends are
disposed side by side (Figures 5, 5A, 6, 6A and 6B. In order to create
such a crate 400 only corner posts 70 with the associated tranverse

member 71 are required. Like reference numerals are used to refer to like
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parts. The adjacent connector members 4 may conveniently be secured
together by passing a fastener 404 through the aligned bores 28

(Figure 5A).

Fixed panels 110 are secured at the ends of the crate 400 to the corner
posts 70 from within the framework as described above. The front
demountable panels 112 are provided as pivoting panels connected to the
corner posts 70 in the manner described above. The rear panels may also

be provided as demountable panels.

The inwardly directed first blades 74 of the mid located corner panels 70
may be secured together by the use of securing wedges 406 passing into
securing openings 405 provided at the upper ends of the first blades 74 to

clamp the adjacent corner posts 70 together.

It will further be appreciated that this crate 400 may be further subdivided
by securing within the crate a generally fixed panel 110 to the inwardly
directed first blades 74 of the mid located corner posts 70. This may be
conveniently achieved by locating a securing wedge 406 on one of the
inwardly directed first blades 74 of centrally located corner posts 70 and a

generally fixed panel 110 to the other and fastening the two together.

In alternative embodiments (not shown) constructions similar to those
described may be provided for save that the number and arrangement of

demountable panels 112 and generally fixed panels 110 may be altered.
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It will be understood that when not in use, the crate may be taken apart
and the various component parts stored in a space much less than the

space occupied by the assembled crate.
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CLAIMS

1 A crate comprising a framework of demountable elements comprising

i) at least two base plates, each being generally rectangular and having longer
and shorter sides, in which each of the longer and shorter sides is provided with
an upturned hem,

ii) at least four flat limbed support members, each support member having first
and second ends, a longer side of each base plate being supported by one of the
support members,

iii) at least eight connector members, each being located at a corner of the first
and second ends of each support member,

iv) a plurality of posts comprising pairs of corner posts and pairs of upright posts
, each post adapted to be associated with at least one connector member, each
pair of posts connected by a transverse member, the transverse member covering
at least one of the longer upturned hems of at least one of the base plates and
v) a plurality of panels, each panel being adapted to be secured to two of the
posts, at least one of the panels being located on a transverse member and

adapted during use of the crate to be demounted from the framework.

2 A crate according to claim 1, in which each post is associated with a single

connecting member.
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3 A crate according to claim 1, in which one or more of the posts is associated

with two adjacent connecting members.

4 A crate according to claim 1, in which the crate is stackable.

5 A crate according to claim 4, in which a plurality of the posts are provided
with a first engagement means extending above an adjacent panel for
engagement with a second engagement means formed in the underside of a

second crate to be located above the crate.

6 A crate according to claim 5, in which the first engagement means is a

shaped protrusion.

7 A crate according to claim 1, in which the support members are provided

with means for receiving the forks of a fork-lift truck.

8 A method of constructing a crate comprises providing four flat limbed
support members having first and second ends, two of the support members
supporting longer sides of a first base plate being generally rectangular and having
longer and shorter sides and two of the support members supporting longer sides
of a second base plate being generally rectangular and having longer and shorter
sides, the second base plate being disposed adjacent the first, providing
connecting members at each of the first and second ends of each of the support
members, providing a plurality of posts, comprising pairs of corner posts and pairs

of upright posts, each pair of posts connected by
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a transverse member, the transverse member covering at least one of the

longer upturned hems of at least one of the base plates associating at least one
connecting member with each post and securing a plurality of panels, each panel
being adapted to be secured to two of the posts, at least one of the panels being

releasably secured to its associated posts.

9 A method according to claim 8, in which each of the first and second base

plates has a pair of longer sides and a pair of shorter sides.

10 A method according to claim 9, in which the base plates are disposed with

their longer sides adjacent one another.

11 A method according to claim 9, in which the first and second base plates

are disposed with their shorter sides adjacent one another.

12 A method according to claim 8, in which each post is associated with a single

connecting member.,

13 A method according to claim 8, in which a post is associated with two

adjacent connecting members.



