2216101 1 CRATES FOR TRANSPORTI NG RUBBER BLOCKS OR SHEETS Thi s invention
relates.to crates for transporting rubber blocks or sheets. The traditional
met hod of transporting, in particular by sea, rubbef sheets or blocks

i nvol ves packing the sheets or blocks into wooden crateg. These crates 5
have to be | arge enough to accommodat e rubber bl ocks or2%3t$ ‘g@lq C
according to an international packing standard determn h _
I nternational- Standard Organisation (1SO, orito rectangul ar di mensi.ons of
approxi mately 700 nmlong x 355 nmw de x 180 nmthick. Since one such

bl ock or- sheet wei ghs about 33 to 35 kg, each wooden crate is required to

wi thstand a packing load of 1 to 1.26 tonnes. This is because,.in order to
be economical, each crate is required to carry about 30 to 36 bl ocks or
sheets. Crates suitable for transporting rubber blocks or sheets

preferably, therefor cCRAEES® PORI TRANSPORTING) RUBE IS GR YSHEEHS "m
high x 1130 mm wi de x 1447 mmlong. That is to say, crates for transporting
rubber bl ocks or sheets have di nensions of the order of 0.75 to 2 netres.

This invention relates to crates for transporting“rubber

_blocks or sheets.

AN

The traditional method of transporting, in particular by

sea. rubber'shéets or blocks involves packing the sheets
or blocks into wooden qratés.  Thése crates have to be
large enough to acéommodate rubber blocks or sheets made
according to an international pécking standard
determined by the International Standard Organisation
(Is0)., or to rectangular dimenéions of approximately 700
" mm long x 355 mm wide x 180 mm thick. Since one such
.block or sheet weighs about 33 to 35 kg, each wooden

crate is requi?ed to withstand a packing load of 1 to

: ’Y; .)A.'\

1.26 tonnes. This is because, in order to be . . (.
economical, each crate is required to carry aBout 30 to

36 blocks or sheets.

Crates éuitahle for ;iansporting rubber blocks or sheets
preferabiy. therefore, have overall dimensions of
approximately 1100 mm high x 1130 mm wide x 1447 mm
long. That is to say, crates for transporting rubber
blocks or sheets have dimensions of the order of 0.75 to

2 metres.:



2 A wooden crate sufficiently robust to carry the above | oad and to

w t hst'and the forces of sea transport and nunmerous rugged port handling
requires a substantial quantity of tinber. This in turn neans that the

vol une of the tinber itself substantially increases the total volune
requir?ﬂ in the hold of the ship, to accommobdate the crate and its | oad,
over and above the volune of the load itself. Clearly, this leads to the
di sadvantage that the tinber crates puts a restriction on the quantity of
cargo which can be shipped at any given time. This is not the only problem
associated wth wooden crates. Woden crates nust be di sposed of at their
destination port, such disposal being expensive. The size of the crates is
-sueh that it is Meiocleamaratd Guifiviemtiy \rabwdtestd reaetynctisesabowsé i on
port. This is because the crates would take up the sane space in the hold
of the ship on tlwaid amt on Wihstandsthecforees dbHreehciranspooi nand
journey. Wien the crates are initially |loaded, there is space around the
rubber bl ocks omulmfiqus Mgged (R Rdlingieauiresa substartiab this

space during the course of tinme. To ensure that as nmuch rubber is carried
by. quantity of timber. This in turn means that the volume

of the timber itself substantially increases the total
volume required in the hold of the ship, to accommodate
the crate and its load, over and above the volume of the
load itself. Clearly, this leads to the disadvantage
that the timber crates puts a restriction on the.

guantity of cargo which can be shipped at any given time.

This is hot the only problem associated with wooden
crates. Wooden crates must be disposed of at their
destination port, such disposal being expensive. The
size of the crates is such that it is not economic to
return empty crates from the destination port. This is
N\ because the crates -would take up the same space in the
hold of the ship on their return journey as they would

on their outgoing journey.

When the crates are initially loaded, there is space
around the rubber .blocks or sheets. Since the rubber
slowly creeps, it takes up this space during the course
of time. To ensure that as much rubber is carried by
the crate at any one time, it is necessary initially to

load the crate so that the level of rﬁbber blocks



~.the.crate at any one tine, it is necessary initially to |oad
that the | evel of rubber bl ocks 3 protrudes above the top of the crate.
~Placenment 'of dunnage is achieved by loading the crate with 1

the crate so

to 3 tons and

| eaving the load in position for about 8 to 12 hours. Spaces then fill =
owing to flow or creeping of the rubber blocks. This process acts as

dunnage for the wooden crates and serves to steady the | oad during shipping
as well as to inprove | oad capacity of ths wooden crates.

conpl et e,

of the crate.

crate or

=4

When dunnage is
the | evel of the rubber in the crate is not higher than the top
This allows the wooden crates to be stacked. O her types of
contai ner are known. However, particular crates are designed with

a particul arpporpedes i abavedthe Foopesfinphe spayedi f Peacemeadnbdi ners are

known for storing or carrying food. British patent specification 1 439 064

descri bes a dwnsageé ci®mracshibeked| by cdoadingr ther csavei withoddton3a

refrigerator.

st acked

hours. Spaces then f£ill owing to flow or creeping of

the rubber blocks. This process acts as dunnage for the

- wooden crates and serves to steady the load during

shipping as well as to improve load capacity of the

wooden crates. When dunnage is complete, the level of
the rubber in the crate is not higher than the top of

the crate. This allows the wooden crates to be stacked.

Other types of crate or container are known. However,
particular crates a:e-designed with a particular purpoée
in mind. For example many different containers are

known for storing or carrying food.

British -patent specification 1 439 064 describes a
nestable or stackable container for storing food in a
refrigerator. The container comprises handles for
enabling the container to bg carried when in one
position, and for enabiing the container to be stacked
when in another position. Tne.éontainer has support
ribs for limiting the depth to which one container can
rest in another. The containers are made of

polyethylene.

fac abeugi Betot d2be

The container conprises handles for enabling the container to
be carried vke®siandnteaving the hpadfbn pasbring



when i.n. anot her position. The container has support ribs for Iimting the
depth to which one container can rest in another. The containers are nade
of pol yet hyl ene. 4 These stackable containers are totally unsuitable for
use in.transporting bulk quantities of rubber sheets or bl ocks having | SO
di nensi™ns or di nensions of that order of magnitude. First, they are only
suitable for carrying nuch smaller |oads and even if scaled up in size
woul d not be strong enough to w thstand the requirenments of transporting
rubber bl ocks or sheets. The handl es woul d be too cunbersone weak, and
unsteady to enabl e | oaded containers to be stacked. In addition, the
handl es nust be renpbved to enable nesting. In the event where thousands of

crates are to bernesé esitackiableancewtiiners hare totalpyobhsaitéblenpbronly
must the handl es be renmoved which involves consi derabl e expendi ture of
flow, but the hansk ebn nusangportimgpbulkdguant ittesnofdribbesepheats! yr
Anot her problemw th this design is that the containers sit partially
wi‘t hi n one anot He}oGkehavieg cHSOt dimensionguer ndinensionabpf that order

of magnitude. First, they are only suitable for
carrying much smaller loads and even if scaled up in
size would not be strong enough to withstand the
requirements'of.transboiting rubber blocks or sheets.
The handles would bé too cumbersome weak, and unsteady
to enable loaded containers to be stacked. 1In addit?on.
the handles must be removed to enable nesting. 1In the
event where thousands of crates are to be nested and
transported, there is a problem that not only must the
handles be removed which involves considerable
~ expenditure of flow, but the handles must be transported
and accounted for separately. Another problenm with this
design is that the containerg sit partially within one
— : another when stacked, thereby reducing the useable
capacity of the container. The container of GB 1 439
064 is specifically intended to be picked up by hand.
No provisions are made for the handling of the container
by heavy duty lifting machinery, such as fork lift

trucks.

Another known container is described in United States
patent specification 3,759.,416. This container is of a

moulded construction, has solid walls and a solid 1id to



" .capacity of the container. The container of GB 1 439 064 is specifically

I ntended to be picked up by hand. No provisions are nmade for the handling
of the container by heavy duty lifting machinery, such as fork lift trucks.
Anot her known container is described in United States patent specification
3,759,416. This container is of a noul ded construction, has solid wallsgand
asolidlidto 5 enabl e stacking. This container is designed to store
food and would be totally unsuitable for §ransporting rubber sheets or

bl ocks having the aforesaid dinensions. One problemwth this container is
that it is too small and if scaled up in size, it wuld be too weak if nade
froma plastics material and too heavy if made fromnetal. Mreover, the
need to use énsEPE’£backing. Wrhils ab6atdener oPscaBEL§nbl HECHrbBecONt @i ners,
for transporting such rubber bl ocks or sheets. O her types of container are
known whi ch faod bend twekEd bel yotalppransuisabdei £otatranspofbifigl i mtation
woul d be totally unsatisfactory if applied to crates or containers for
transporti ngcubker giveets eetblocks having the aforesaid

»

dimensions. One problem with this container is that it
is too small and if scaled up in size, it would be too
weak if made from a plastics material and too heavy if

made from metal. Moreover, the need to use a seperable

1id would also be problematic if used in containers for ~
transporting such rubber blocks or sheets.

Other types of container are known which can be-étacked

only in particular orientations. This limitation would

be totally unsatisfactéry if applied to crates or

containers for transporting the rubber sheets or

blocks. This is because it is essential to be able to

stack crates without the need to turn it round to a

particular orientation. Ré-orientéting crates o’
cohtaining the rubber would considerably increase

loading and unloading times.

Another problem with these prior art containers is that

their nesting depth ié reiatively shallow.

Conseguently. such pested containers therefore require s
more space than would be the case if their nesting depth e

were greater.



)

bl ocks. This is because it is essential to be able to stack crates w thout
the néed to turn it round to a particular orientation. Re-orientating
crates containing the rubber woul d considerably increase |oading and

unl oading tinmes. Another problemw th these prior art containers is that

t hei rnaesting depth is relatively shall gv. Consequently, such nested
containers therefore require nore space than would be the case if their
nesting depth were greater. 6 It is an aimof the present invention to
provide a crate for transporting rubber sheets or bl ocks having the

af or esailt disreasi edm Wf cthelopsesent pdavesdt ide tonpmivide descrabedfor
above. In particular, it is an aimof the present invention to provide a
crate wliranesoxt ivg gnebbawnt sheetisaarnd koeksnhewing thee aformsaid
crates into the hold of a ship or |and vehicle can be substantially

i nprovedinepsiepseyhiehsdoEsiRpt| Possings thepelimitagionty deseribsdand
port handling, the craies can be nested to a hjg ackagi ng density,
yherebyéﬁﬁﬁqK;r uPRT ﬁ?Bﬁ%ﬁt ot éfpf &'d&t eEB oRFE& FpgaﬁﬁvpﬁglePaF§t
can be comVeli&Ny Vo208 Sl ¥nShaCked Wl ed "En18%he" 10ading and.
) unloading time of the crates into the hold of a ship or land
vehicle can be substantially improved, the crates are
sufficiently robust to be reused, and to withstand port handling,
the crates can be nested to a high packaging density, thereby
making return shipment of empty_crates ecénomical, and the crates
can be conveniently and stably stacked without the need for

separate crate lids or orientation readjustment.

According to the present invention there is provided a crate for
transporting rubber blocks or sheets, wherein the crate has the
shape of a rectangular or square frusto-pyramid so as to allow
one crate to be nested inside another, the crate has a rim
\ running along the free edges of the open side of the crate, and a
hinged support member is hingedly attached to or formed
integrally with the rim of the crate in the vicinity of each
corner of the crate, the hinged support members each éomprising a
pair of hinge supports having a cross-section which corresponds
to thé cross-section of the rim in a plane perpendicular to the
longitudinal axis of the rim, a rest formed between the hinge

L supports and a lateral support hingedly supported between the



Separate crate lids or orientation readjustnment. According to the present
ifnvention there is provided a crate for transporting rubber bl ocks or
sheets, wherein the crate has the shape of a rectangul ar or square )
frusto-pyramd so as to allow one crate to be nested inside another, tie
crate has a rimrunning along the free edges of the open side of the ¢rate,
and a hinged support nenber is hingedly attached to or forned integrally
with the rimof the crate in the vicinity of each corner of the crate, the

hi ”gﬁﬁn%f%{#pmrén&aﬁgrﬁg 8 Y%tk Ynd g;éawr&ﬁeﬁamg a .

Cross-s correspon to the.cross-sectio the rimin a plane

per perditaUliar shpelitipodad ondiandthdd thef e radiMsubpdtls frdigtedrbatneen

the hinge supports and a.lateral. support hingedly supported between the ‘

7 hi peetsEPAHaL el Ditargbdsappbhbs phovi@epstppbetl wbekrhen®agealst i S
superinposed on- another the lateral supports rest on the rest so that the

| at etthle supeaimpozedy ictataypihe latadad suppoxft tHed ey hemiggdb sdbuty afre, t he
| at eral support being hinged about an axis parallel to the |ongitudinal
axi s axfist paralhelt ko dhes lwmigiduydisial arie of dihe/aimy thhe eetits daeding hat
in another position the |ateral support can lie substantially vertically
and ®esdidonedorgiadiver & thef inest BuahEhathdad angipen pagidiane thest so
lateral support can lie substantially vertically and extend
through a recess defined by the hinged supports and the rest so
that the lateral support does not, or does not substantially, </

extend laterally outwardly from the side of the crate.

Feet méy bé positioned in the vicinity of each corner of the
base, the spacing between each of the feet being such that forks

of a fofk 1lift truck can be :eceived between them.



that the |ateral support does not, or does not - substantially, extend

| ateralty outwardly fromthe side of the crate. Feet may be positioned in
the vicinity of each corner of the base, the spacing between each of the
feet being such that forks of a fork Iift truck can be received between
them ™ 8 The hei ght of the rimis preferably substantially equal to the
hei ght of the feet, the thickness of the netal fromwhich the crate is
constructed is preferably between 2 and 4 mMmgo that when one crate is
nested within another, the nested crate protrudes fromthe nesting crate by
a distance substantially equal to the height of the rim Enbodi nents of the
I nvention are advantageous in that the hinged support nenbers can very

easi |y be flipperhd rpsigine gosthié aninis hpCOfweabEP! $YbLO@Rt £51 ¥ 2a6duap of
the crates, and another position which allows nesting of the crates to an

optimally hi gh packilg kiehght yof Tiiee abée ey crbat thicknésghopatke ngetiansi ty
enabl es nore crates to be packed into a given volune of space in the hold
of+ a ship, therdinomuhigh tthe eratefis cconstrructedtis cpeeterably econonic.

between 2 and 4 mm so that when one crate is nested
within another, the nested cfate protrudes from the
nesting crate by a distance substantially equal to the

height of the rim.

Embodiments of the invention are advantageous in that

the hinged support members can very easily be flipped
from one position which conveniently enables stacking of
the crates, and another position which allows nesting of.
the crates to an optimally high packing density. The
achievement of a high packing density enables more
crates to be packed into a given volume of space in the
hold of a shlp.,thereby making the cost of returning

. o empty crates more economic.

Provision of the hinged support members therefore
enables the crates to be prepared quickly for stacking'
after they are locaded. The support ﬁembers can be
hinged away from obstructing nesiing of the crates when
empty crates are to be returned from the destination

port.



. Provision of the hinged support nmenbers therefore enables the crates to be
prepared quickly for stacking after they are | oaded. The support nenbers
can be hinged away from obstructing nesting of the crates when enpty crates
are to be returned fromthe destination port. 9 The construction of =
hi nged support nenbers is particularly advantageous as even when cratesgare
nested, the lateral support extends outwardly fromthe side of the crate by
arelatively small anount, thereby enabli®g adjacent crates to be
positioned close together in the hold of a ship. Enbodinments of the present
i nvention al so have the advantage that they conprise features which conbine”
to provide a reusable crate which is particularly suited for transporting
about 30 to Tie redretridids of bimged sappopttimembépsessi d nagni t ude of .
di mensi ons. The particular construction of crate enbodying the invention is
al so particwpanticelarlyl advantagessporsi even rehenbbratésoake or sheets
because they are sufficiently strong to withstand forces which occur

nested, the lateral support extends outwardly from the

side of the crate by a relatively small amount, thereby

enabling adjacent crates to be positioned close together

in the hold of a ship.

Embodiments of the present invention also have the
advantage that they comprise features which combine to
provide a reusable crate which is particularly suited
for transporting about 30 to 40 rubber blocks or sheets

having the aforesaid magnitude of dimensions.

. The particular construction of crate embodying the
invention is also particularly suitable for transporting
the rubber blocks or sheets because they.are
sufficiently strong to withstand forces which occur o

during transit, particularly through the shipping ports.

Crates embodying the invention are also very
advantageous for the transporting of the rubber blocks
or sheets because they facilitate faster loading and

unloading of the rubber.

This is particularly so whén it is considered that for a

crate emboinng the invention which has similar outside



during transit, particularly through the shipping ports. Crates enbodying
the invention are al so wvery advantageous for the transporting of the rubber
bl ocks or sheets because they facilitate faster |oading and unl oadi ng of
the rupber. This is particularly so when it is considered that for a crate
enbody?ﬂb the invention which has sim|lar outside 10 dinensions as a
prior art wooden crate, there is a greater degree of internal space which
allows for the dunnage of the rubber to occurleithin 2 to 3 hours instead
of .8 to 12 hours as is the case with wooden crates. Use of the open sided
flat bar and angl ed corner structure enabl es enbodi nents of the invention
to be sufficiently strong to wthstand stacking, for exanple, 6
| oadedcr at es onedimehspons asoahpriorharti wobdenagraecehodheeet 450t t he
i nvention may be capable of withstanding up to 6 tonnes of |oad. The bar
structure is suféreatar| degreengft dnterhnslaspacedwhigh mdlowsntouf thiee
rubber within the crate, mhich_nax occur due to stress flow of the rubber.

. dunriage of the rubber to occur within 2 to 3 hours

instead of 8 to 12 hours as is the case with wooden

crates.

Use of the open sided flat bar and angled corner
structure enables empodiments of the invention to be
sufficiently strong to withstand stacking, for example,
6 loaded crates one on top of another. That is to say..
embodiments of the invention may be capable of
withstanding up to 6 tonnes of load. The bar structure
is sufficiently strong to withstand sideways movement of
the rubber within the crate, which may occur due to

stress flow of the rubber.

Y Embodiments of the invention may be approximately 1447
mm long, 1130 mm wide, and 1100 mm high. Naturally,
these dimensions may be varied to suit rubber sheets or
blocks of different sizes or to suit the packing of
different numbers of sheets. The metal forming the

corners of the crate is preferably 3 mm in thickness.

Embodiments of the invention have the advantage that
they are sufficiently strong to withstand the forces
which occur of carrying loads of rubber up to 1 to 1.2,

tonnes for shipping times of, for example, S50 days.



. Enbodi nents of the invention nmay be approximately 1447 nmmlong, 1130 mm

wi de, and 1100 nm high. Naturally, these dinmensions may be varied to suit
rubber sheets or blocks of different sizes or to suit the packing of

di fferent nunbers of sheets. The netal formng the corners of the crate=is
preferably 3 mmin thickness. Enbodi nents of the invention have the g
advantage that they are sufficiently strong to withstand the forces which
occur of carrying | oads of rubber up to 1110 1.2. tonnes for shipping tines
of, for exanple, 50 days. Constructing the sides of the crate with flat
bar nenbers has the advantage that even if the bars becone slightly danaged”
or crooked through use, the nesting of the crates would not be inpeded. The
open si ded tonstmuctiwg pshe osidesicef t tike oveate! wiehgblaof babe crates.
Consequent |y, enbodinents of the invention may wei gh sonething in the
regi on of 8Oudmbermhhascthgtadvantagerthat evenhifwehghbaoé becomeart

wooden crates. However, enbodi ments of the inventions afford substantial
advant ages éﬂﬁgh¥ﬁ¥rﬂ#ﬁ#g%ﬁt°¥wﬁ%ﬁ9ﬁ%¢a§br939hHE$€atéheabesélninbﬁdlnents

of the invent.ion al so have, t he SI ni fi cant
the crates woulé not e {mpeded.

The open sided structure helps'to reduce the overall

weight of the crates. <Consequently, embodiments of the
invention may weigh something in the region of 80 kg. et
This weight is comparable to the weight of prior art

wooden crates.. However, embodiments of the inventions

afford substantial advantages over the prior art wooden

crate as indicated above.

Embodiments of the invention also have the significant
advantage that they are easy to manufacture, and

therefore relatively low in cost.
The invention will now be further described bi way of
example with reference to the accompanying drawings in-

which:

Fig. 1 ié a side view of an embodiment of the present

invention;

Fig. 2 is an end view of the embodiment of Figure 1;



advantage that they are easy to manufacture, and therefore relatively |ow
in cost. The invention-will now be further described by way of exanple with
ref erence to the acconpanying drawings in which: Fig. 1 is a side view of
an enbddi nent of the present invention; Fig. 2 is an end view- of the
enbodi Ment  of Figure 1; 12 Fig. 3 is a plan view of the enbodi nent of
Figure 1; Fig. 4 is a cross sectional view along the line X-X of Figure 3;
Fig. 5is a view of the base of the crate take2 fromthe underside; Figs.
6a.and 6b are enlarged fragnentary views of a hinged support menber in
'stacking' and 'nesting' positions respectively; Fig. 7 is an enl arged
fragnmentary view of a foot of the crate taken in the direction of arrow A
of TFigure 2; antFigg.38ishavplan cview ofstke embddimenvtbfrFigate. 1 gures
1 shows a side view of a crate 1 enbodylng t he present invention. The
container 1 is fornmed by a e :

Fig. 4 is a cross sectional view along the line X-X of

Figure 3;

Fig. 5 is a view of the base of the crate taken from the

underside;

o/
Figs. 6a and 6b are enlarged fragmentery views of a
hinged support member in ‘stacking’ and 'nesting' .
positions respectively;
Fig. 7 is an enlarged fragmentary view of a foot of the
crate taken in the direction of arrow A of Figure 2; and
Fig. 8 shows a crate nested within another crate.

o/

Figures 1 shows a side view of a crate 1 embodying the
present invention. The container 1 is formed by a
framework of generally L cross-section members
comprising uprights 2 and base members 3 with a rim 4
joining the upper ends of the upright 2. The rim 4 may
be in the form of a tubular rail., and may be

approximately 60 mm in height.

Gussets 5 are provided between the uprights 2 and the

rim 4 for providing additional strength.



. framework of generally L cross-section nmenbers conprising uprights 2 and
base menbers 3 with a rim4 joining the upper -ends of the upright 2. The
rim4 may be in the formof a tubular rail, and nmay be approximately 60 mm
in height. Gussets 5 are provided between the uprights 2 and the rim 4-or
provi di ng addi ti onal strength. 13 As illustrated in Figures 1 to 5 ard
8, the shape of the crate is rectangular and frusto-pyram dal. That is,
tapering towards the base so that one crai® wll nest inside another (see
Figure 8). The crate has a base 7 which is substantially flat, and .
constructed fromapproximately 2 nmthick netal, for exanple, or possibly a’
strong plastics material. At each corner of crate 1 is provided a foot 8,
descri bed i Asleildidstrdted vin [FigiseserTeré o5 Fagdire, 7théoskspofofn tRek |ift |
truck may pass under the base 7 and between pairs of feet 8 fromany side
of the crat eralensienueettangular cand efdustor-pyranidall, bPhatfbsk |ift
truck, wthout the need to consider the orientation of the crate.

tapering towards the base so that one crate will nest

inside another (see Figure 8).

The crate has a base 7 which is substantially flat, and
constructed from approximately 2 mm thick metal, for

exaﬁple. or possibly a strong plastics material.

At each corner of crate 1 is provided a foot 8,

described in detail below with reference to Pigure 7.

Forks of a fork lift truck may pass under the base 7 and
‘between pairs of feet 8 from any side of the crate.
COnéequently. the crate 1 can bg lifted, by a fork lift
truck, without ;he'need to consider the orientation of

the crate. - ' - NG

The sides of the crate are filled with a mesh structure
9 which is formed from two horizontal rows of

substantially vertically orientated flat bars.

The rows are separated by a horizontal bar 10 which
extends between the upright members 2 of each side of P

the crate 1.



The si.des of the crate are filled with a nesh structure 9 which is forned
fromtwo horizontal rows of substantially vertically orientated flat bars.
The rows are separated by a horizontal bar 10 whi ch extends between the
upright menbers 2 of each side of the crate 1. 14 The upper row of bars
are natvower than the |ower row. The purpose of this is to save wei ght and
cost. The lower rows of bars are wider in order to withstand greater

si deways forces due to the weight of the rubbgg bl ocks or sheets within the
crate. The thickness of the bars is preferably 3 mm but may be less, i.e.
2 M The top row of bars may be approximately 25 mmin width and the | ower
row of bars and the horizontal bar may be approximtely 43 mmin wdth. The

vertically orientaéedppBatsSrb@yotaBis hPal nherb@d¥Cenhl Phd! holerakdy.t he
base of the crate. This tapering would have the effect of reducing

interference, parhéecpuppbyei besentsbasstar gabecwetghtbahacessthe iraes of
respective crates when one crate is nested w thin another. -
. lower rows of bars are wider in order to withstand
greater sideways forces due to the weight of the rubber
blocks or sheets within the crate. The thickness of the

bars is preferably 3 mm, but may be less, i.e. 2 mm.

The top row of bars may be approximately 25 mm in width
and the lower row of bars and the horizontal bar mabie

approximately 43 mm in width.

The vertically orientated bars may taper. that is reducé
in width towards the base of the crate. This tapering
would have the effect of reducing interference, -
particularly if some bars are buckled, between the bars
of respective crates when one crate is nésted within

-/ : another.

‘The upright members 2 are formed from a metal_of.3 mm
thickness. A thickness which is significantly less than
this (say 1 mm) may not be suitable as the uprights 2
may then not be strong enough to support several stacked
crates. If';he uprights are significantly thicker than
3 mm, i.e. 6 mm say, then the nesting depth of a nested
crate may be less, which may lead to a .reduction in the

packing density of nested crates.



_ The. upright nenbers 2 are forned froma netal of 3 nmthickness. A

t hi ckness which is.significantly less than this (say 1 mm nmay not be
suitable as the uprights 2 may then not be strong enough to support several
stacked crates. If the uprights are significantly thicker than 3 nm i«e. 6
mm say, then the nesting depth of a nested crate may be | ess, which maye£
lead to a reduction in the packing density of nested crates. 15 Hi nged
support nenbers 12 are positioned on the 1§m 4 close to each of the four
corners of crate 1. The particular construction of the hinged support
menbers will be discussed below with reference to Figures 6a and 6b. Figure®
3 illustrates the hinged support nenbers 12 when they are extendi ng towards

one anot her yidded sdppsr@imerber¥erz i fréhpssPOSbh&@Nont bBe NERgEd Support
menbers 12 can support the base of another crate to be stacked on top of
the crate l.cIdee hiogeakls uphorhe NnBoder cofRer@yobectadt@ped tonbe directed
away fromanother as illustrated in Figure 8. Wen in this position,
nesting of @antdcikapoxwidgimiction of the hinged support members

'will be discussed below with reference to Figures 6a and

6b.

Figure 3 illustrates the hinged support members 12 when

they are extending towards one another within the crate ~
1. When in this position, the hinged support members 12
can support the base of another crate to be stacked on

top of the crate 1.

The hinged support members 12 may be flipped to be
directed away from another as illustrated in Figure 8.

When in this position, nesting of crates is possible.

Provision of the hinged support members 12 enables the o
crates to be adapted from stacking to nesting modes with
ease. This greatly enhances the efficiency of loading

crates into the hold of a ship or onto a land vehicle.

In Figures 6a and 6b, a detailed view of a hinged

support member 12 is shown. .

Figure 6a shows the hinged support member 12 lying in a

horizontal orientation. 1In this orientation, crates may



Provi sion of the hinged support nenbers 12 enables the crates to be adapted
fromstacking to nesting nodes wth ease. This greatly enhances the
efficiency of loading crates into the hold of a ship or onto a land
vehicle.,In Figures 6a and 6b, a detailed view of a hinged support nenber
12 is Bown. Figure 6a shows the hinged support nmenber 12 lying in a

hori zontal orientation. In this orientation, crates nmay 16 be stacked
one on top of another, the underside of respetéive feet 8 of the stacked
crate being support by respective support menbers 12 In order to rest the
crates 1, the support nmenber may be flipped over in the direction of the
arrows shown in Figure 6a. Figure 6b shows one of the hinged support
mepbers 12 fli ppeel svacked ametondtop, of namothési abhe abhfersidecat.
orientation, down the outside of the crate 1. Wien in this orientation,
crates may be neeespeorivenfeet 8nof hthe sbackedckrate bainguppbportehver
may be flipped over (in the direction of the arrows) so that it lies

hori zontal | y. EE$SPESHEVe sSHPRPEL nReRbersolgenpinsesder| hpeFgpt the

crates 1, the support member may be flipped over in the

direction of the arrows shown in Figure 6a.

Figure 6b shows one of the hinged support members 12
flipped over so as to drop., in a substantially vertical
orientation, down the outside of the crate 1. When in
this orient#tion. crates may be nested within one
another. For stacking, the support member may be
flipped over (in the direction of the arrows) so that it

lies horizontally.

Each hinged support member 12 comprises a lateral
support 14 which is 12 mm in thickness 80 as to be
o strong enough to take the weight of stacked crates. The

support 14 may be approximately 88 mm wide.

The lateral support 14 hinges about a pin 17 (shdwn as

hidden detail in Figure 6a only) which passes through or
adjaceni to one end of the support 14 and into a pair of
hinge supports 18. The lateral support rests on.a rest

19 which is formed integrally with the hinge supports 18.



.support 14 which is 12 mmin thickness so as to be strong enough to take
t he wei ght of stacked crates. The support 14 may be approximately 88 mm
w de. The lateral support 14 hinges about a pin 17 (shown as hi dden det ai
in Figure 6a only) which passes through or adjacent to one end of the .7~

.support 14 and into a pair of hinge supports 18. The |l ateral

on a rest 19 which is formed integrally with the hinge supports 18. 17

The hinged support nenber is constructed %% foll ows. The hinge supports 18

and rest 19 are cast so as to forma single piece, through hol es being
provided in the hinge supports 18 for receiving the pin 17. The single
pi ece is cast such that the outside ends of the piece can be wel ded onto

cut ends of Thee -himged sAippbry penbes PO comstibcteédaasdfobléwgures 6a and
6b. The | ateral

support 14 and pin 17 are assenbled with the single piece

as illustrat®he Winge rsypeert®nts hyndetestgly hareupasttsadasotohtopmn 17,

or alternatively, firrst placing the suggort 14 in postion, wth respect to
the support s 19 AGHY BERCE ngthreugh hhe

14) and thrOf
inge ‘supports

in the suppq{

&

°¢hbelng BrevidedpisvEBesiy forned
ghféyereceiving the pin 17. The single

piece is cast such that the outside ends of the piece

can be welded onto cut ends of the rim 4.  Welding

points 20 are illustrated in Figures 6a and 6b.

'The lateral support 14 and pin 17 are assembled with the

single piece as illustrated. This may be done by

welding the support 14 to the pin 17, or alternatively,

first placing the support 14 in postion, with respect to

the supports 18, and passing the pin 17 through a hole.

(previously formed in the support 14) and through the

supports 18.

The rest 19 and the hinge supports 18 are positioned

such that, a recess 24 is formed on the outwardly facing

side of the rest 19 between the hinge supports 18. The

inwardly facing.side of the rest 19 protrudes ihwardly

into the crate in order to provide extra strength for

the support 14. The relative proportions of the rest 19

and hinge supports 18 are such that, when in the

position of Figure 6b, the lateral support 14 passes

through the recess 24 without extending laterally

- outwardly of the rim 4.

support redts

L 3



supports 18. The rest 19 and the hinge supports 18 are positioned such
that, a recess 24 is forned on the outwardly facing side of the rest 19
betmeen\the hi nge supports 18. The inwardly facing side of the rest 19
protrydes inwardly into the crate in order to provide extra strength for
the support 14. The relative proportions of the rest 19 and hi nge supports
18 are such that, when in the position of Figure 6b, the lateral support 14
passes through the recess 24 without extendiny8laterally outwardly of the
rimaé4. 18 Consequently, the hinged support nenber 12 offers the m ni num
of obstruction, if any, to nested crates or to adjacent crates. Wen in

t he horizontal position, the upper surface 21 of the support 14 is about 36
mm: bel ow t he uppEonseqiently?  tite thingedn eupfbrt member ehzecoffiabgethéhe rim
4 to provide |lateral support for stacked crates. In this position, the

hi nged support rekmisrun 208 cebsteuctiorndibesnnd tocnested crgteg3opftohe
rim4. This enables the rins of adjacent crates to butt up against each
otther wit hout i M&IILLRKCRIILRSy ¢ HEh@RnjRJthe horizontal position, the

upper surface 21 of the support 14 is about 36 mm below
the upper surface 22 of the rim 4. This difference
enables the rim 4 to provide lateral support for stacked
crates. 1In this position, the hinged support member 12
doéé not extend beyond the outer edge 23 of the rim 4.
This enables the rims of adjacent crates to butt up
against each other without interference from the hinged
support members 12. This feature is significant when it
is considered that hundreds or thousands of crates may
be loaded in a ship's hold container or rail car at any
one time. The above described construction of hinged
supbort member 12 not only provides sufficient strength
for stacking loéded crates, but enables optimal loading

W/ . in the hold of the ship, container or rail car.

The crate of this embodiment is intended for
transporting 30 to 40 rubber blocks or sheets having
sizes of the order of magnitude 700 mm long x 355 mm
wide x 180 mm thick, and consequently, is preferably of
dimensions corresponding approximately-td a height of
1100 mm, a width of 1130 mm and a length of 1447 mm.
The construction of crate is such that it can withstand

not only a load of rubber of approximately 1 to 1.26



~support menbers 12. This feature is significant when it is considered that

hundr eds or thousands of crates may

rail car at any one tinme. The above described construction of hinged

support nenber 12 not only provides sufficient strength for stacking Ioaded
but enables optinmal |oading in the hold of the ship, containerief
Is intended for transporting 30 to

crates,

rail car.

The crate of this enbodi nent

be | oaded in a ship's hold container or

40 rubber Dbl ocks or sheets having sizes o9t he order of magnitude 700 nmm
|l ong x 355 nmwi de x 180 mmthick, and consequently, is preferably of
di mensi ons correspondi ng approximately to a height of 1100 mm a w dth of
1130 mm and a | ength of 1447 mm The construction of crate is such that
can wit hst antiomneésonbytaalsadéostackedr loadedpcoaitert eng bnt aod. 3

t onnes,

but also 6 stacked | oaded crates one on top of another.

19

Figure 7

i Ilustrates angkhepecti ve view of one of the feet 8. The height H of the
foot 8 is preferably a little greater than the thickness of a fork of a
fork lift truck. The width Wof thé foot 8 is such that it

Figure 7 illustrates a perspective view of one of the
feet 8. The height H of the foot 8 is preferably a
little greater than the thickness of a fork of a fork

1ift truck. The width W of the foot 8 is such that it

can rest upon the surface 21 of a corresponding support

14.

Pigure 8 illustrates a pair of nested crates 1. The
thickness of material used to construct the crate, and
the relative dimensions of the feet 8 and rim 4 are such
as to provide optimal nesting of the crates. That is to
say, the nested crate protrudes from the top of the
receiving crate by a height substantiallf.equal to the
thickness of the rim 4. Angled members 2 should
preferably be 3 mm to ensure optimal nesting depth of

nested crates.

The lateral supports 14 of the stacked crate protrude a
little from the side of the crate 1 owing to the
rglapive positions of the respective rims 4 of the
nested and nesting crates 1. This extent of outward
lateral protrusion is minimized by virtue of the

configuration of hinged support members 12. The extent

It

&
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can.rest upon the surface 21 of a correspondi ng support 14. Figure 8
illustrates a pair of nested crates 1. The thickness of material used to
construct the crate, and the relative di mensions of the feet 8 and rim4
are such,as to provide optimal nesting of the crates. That is to say, the
nested™erate protrudes fromthe top of the receiving crate by a height
substantially equal to the thickness of the rim4. Angled nenbers 2 should
preferably be 3 nmto ensure optinal nesting @@pth of nested crates. The

| ateral supports 14 of the stacked crate protrude a.little fromthe side of
the crate 1 owing to the relative positions of the respective rins 4 of the
nested and nesting crates 1. This extent of outward |lateral protrusion is
m ni m zed by virofieppéttheicnnéagubat nadeodshilogedssupfpor exampher s 152mmThe
ext ent 20 of protrusion can be made as |low as, for exanple, 15 mm

t hereby enabl i ngthprehyil epabking optiBalcnackingsofnnensefiocgasesaishithe

container or rail car. Enbodinents of ,the invention may have di nensi ons
such as hold of a ship, container or rail car.

Embodiments of the invention may have dimensions such as
to accommodate rubber blocks or sheets having different
sizes from the precise 150 standards. It is envisaged.
that modifications may be made to embodiments without
departing from the scope of the present invention.
Variations to the crate dimensions referred to above of

20% are envisaged.



~ to_.accomodat e rubber blocks or sheets having different sizes fromthe
_precise 1SO standards. It is envisaged. that nodifications may be nade to

enbodi nents without departing fromthe scope of the present invention.

Variations-to the crate dinensions referred to above of 20% are envi sdged.
21 CLAIMS A crate for transporting rubber blocks or sheets,
crate has the shape of a rectangular or square frusto-
all ow one crate to be nested inside another, the crate has a rimrunning
al ong the free edges of the open si of the crate, and a hinged support
rmed integrally with the rimof the

nmenber

I's hingedly attached to or

crate in the vicinity of each corner of the crate, the hinged support

- nmenbers each conprising a pair of hinge supports having a cross-section
whi ch corresponds to the cross-section of the rimin a plane perpendicul ar

to the longitudinal axis of the rim a rest fornmed between the hinge
supports and a |l ateral support hingedly supported between the hinge

supports and arranged so that in Eh&IM8sition, when one crate is
superi nposed on anot her the

1.

A crate for transporting rubber blocks or sheets, wherein

the crate has the shape of a rectangular.or_square frusto-
pyramid so as to allow one crate to be nested inside
another, the crate has a rim running along the free edges of
the open.side'of the crate, and a hinged support:mémber is
hingedly attached to or formed integrally with the rim of
the crate in the vicinity of each corner of the crate, the
hinged support members each comprising a pair of hinge

supports having a cross-section which corresponds to the

cross-section of the rim in a plane perpendicular to the

longitudinal axis-of the rim, a rest formed between the
hinge supports and a lateral support hingedly supported
between the hihge supports and arranged so that in one
position, when one crate is superimposéd on another the
lateral supports rest on the rest so that_the lateral
supports provide support to the base of the superimposed
crate, the lateral support being hinged about an axis

parallel to the longitudinal axis of the rim, the axis being

. ,positioned relative to the rest such that in another

;I*poéition the lateral support, can lie substantially

vertically and extend through a recess defined by the hinged

* [ L N S *

wherei n t hes
pyram d so as to

»
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| at er al* Supports rest on the rest so that the lateral supports provide
support to the base of the superinposed crate, the |ateral support being

hi nged -about an axis parallel to the longitudinal axis of the rim the axis
being posjtioned relative to the rest suc hat in another position the

| at er al “support, can lie substantially ve cally and extend through a
recess defined b

LateraglsuPporF ha%%:dgkg&ﬁﬁﬁﬁbéé§%€?£§3%§55ﬁgﬁﬁfEgFggg e%gp%g? E?Q%F not,
wherei n fect ack mse afeqcUipbeRkiraty, fe3ad ABHH opbeasdly Erom
spaci ng bet vveegﬂ%agld@‘ oﬁ%hfee%tralﬁ%i.ng such that forks of a fork lift truck

can be receive etween emfromany side of the crate, and the hei ght of
the feet is a little greater than the thickness of the fork of a fork lift
truck. 3. A crate according to Claim2, wherein the height of the rimis

substanti ally aquatate Wecdwimiy €6 thaimed!, wHurdii ckaessaet o iMioNed

fromwhich the crate is constructed being such that when one crate is
nested within guydeintibe1yesied ot ecpralorudss ftham basenesthay syae ¢ ny

a di stance
between each of the feet being such that forks of a fork
lift truck can be received between them from any side of the
crate, and the height of the feet is a little greater than

Ehe thickness of the fork of a fork 1lift truck.

3. A crate according to Claim 2, wherein the height of the rim
is substantially egual to the height of the feet, the
thickness of the metal from which the crate is constructed
being such that when one crate is nestéd within another, the
nested crate protrudes from the nesting crate by a-disﬁance

substantially equal to the height of the rim,

N 4; | A crate according to any preceding Claim, wherein the hing
supports and the rest of each hinged support member are cast
as a single piece, and the hing supports are each provided
with a through hole for receiving a pin about which the
lateral support is hinged.

5. A crate according to Claim 4, wherein the pin passes through

a hole formed in the lateral support.

-_

O



.substantially equal to the height of the rim 4. A crate according to any
preceding Caim wherein the hing supports and the rest of each hinged
support nmenber are cast as a single piece,
provided with a through hole for receiving a pin about which the |ateral
A crate according to Caim4, wherein the pin x_,
support. 23 6. A crate

support

. pin. 7.

supports are welded to the rimof t

I s hinged. 5.
passes through a hole fornmed in the |ateral
according to Caim4 or 5 wherein the lateral support is welded to the

A crate according to any ﬁipcedlng Claim wherein the hinge

preceding Caim having a hei ght of substantlally 1100 mm a length of
substantially 1447 mm a width of substantially 1130 mm 9. A crate

accopdi Ng Al @ PdYeoREddrd bagprrredladmCdi o, Syhevkenetine e ndatexfal he

crate are constructed fromgenerally L-shaped cross-section uprights forned
from a netsappotitstiantwedlded Taombhen gimckness.
one of the preceding Clainms, wherein the base of the crate is constructed

froma

7.

10.

11.

“12.

A crate according to any preceding Claim, wherein the hinge

supports are welded to the rim of the crate.

A crate according to_aﬁy.preceding Claim, having a height of
substantially 1100 mm, a length of substantially 1447 mm, a
width of substantially 1130 mm.

A crate according to anghén;-;f.tﬁe preceaiﬁg Claims,
wherein the corners of the crate are constructed from
generally L-shaped crossesecﬁion uprights formed from a

metal substantially 3 mm in thickness.

A crate according to any one of the preceding Claims,
wherein the base of the crate is constructed from a

substantially 2 mm thick piece of metal.

A crate according to any one of the preceding Claims,

wherein the sides of the crate are in the form of an open

- gided framework of flat bars.

A crate according to Claim 11, wherein the framework

. 1ncludes substantially vertically oriented bars which taper

O G

and the hing supports are each

€ crate . A crate according to any

10. A crate according to any

.



subst.aantially 2 mmthick piece of netal. 11. A crate according to any one
of the preceding Cains, wherein the sides of the crate are in the form of
an open sided framework of flat bars. ?ﬁg A crate according to Claim11,
wherei-n the framework includes substan Iy vertically oriented bars which
taper & 24 sg,agst o of 868! Pn\WrJitn ! CORAEEs ERePBABObE! BReCOBhRANREY, 13.
A crate substantially as herelinbefore described with reference to Figures 1
to 8 of the acconpanying drawi.ngs. LS/ BW 18.5.92/2790GB. C

»

13. A crate substantially as hereinbefore described with

reference to Figures 1 to 8 of the accompanying drawings.

o L.S/BW/18.5.92/2790GB.Cl
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