2240060 METHOD. OF . PRODUCI NG A MAI N FRAME FOR A SHfPPING CONTAI NER The

present invention'relates to a nethod of producing a nai rm
shippi ng container. Shipping containers are used for tran | -
di.ff erent types of cargoes. Cargoes requiﬁing tenperature control and/or ~
ventilation will need a refrigeration unit conprising a fan notor,

condenser coils, liquid receiver, conpressor, contactor panel and a mcro
conput er controller coupled to the shipping container. Hitherto, each

shi ppi ng contai ner has housed the refrigeration unit in the container's
main frame. The main franme is secured by huckbolts to the open end of the

refrigeration unit angEégﬁbengUv? épﬁbkwo&eml@mg igelamain frame is

shown in figs. 1 and 2 st been

punched from sheet netal, then pgptippefigveenratagassary and then wel ded
together to create the necessary~profrfre required tor housing the

refrigeration unit. Assenbling such a main frame in this manner is
extrenely tine consuming. An aimof the present invention is, therefore, to
provi de a nethodrié presefitngntention et atiisn o ammetdmmdralf ng to the

present invention there is provided a nmethod of producing a main frame for
a shi ppi ng conddmeng &hmaimi framemfocoapsikippd g steedtaioiemet al
' Shipping containers are used for transporting many
different types of cargoes. Cargoes requiring
temperature coﬁtrol and/or ventilation will need a
refrigeration unit combrising a fan motor, condenser
coils, liquid receiver, compressor, contactor panel and
a micro computer controller coupled to the shipping
container. Hitherto, each shipping container has housed
the refrigeration unit in the container’s main frame.
The main frame is secured by huckbolts to the open end
of the refrigeration unit and sealed with silicone.
A conventional main frame is shown in figs. 1 and
2. The profile of the main frame has first been punched
s from sheeﬁ metal, then profiled where necessary and then
welded together to create the necessary profile required
for housing the refrigeration unit. Assembling such a
main frame in this manner is extremely time consuming.
. An aim of the present invention is, therefore, to
provide'a method of producing a one-piece main frame.
' According to the present invention there is provided
a method of producing a main frame for a shipping

container, the main frame comprising a sheet of metal



provided with an integral recessed portion; the method conprising deep
drawing in a direction substantially perpendicular to the plane of the

sheet to formthe recessed portion whilst applying an additional .
conpressive force to the sheet towards thegdesired position of the recessed -
portion and in a direction in the plane of the sheet . By way of exanple

only, a prefeg rf\gif{%oxgigﬁnLnoin‘:QS&Eﬁe%@@t«esis&ﬁe%z‘éﬂ:éﬂ;: I&__.,{%v%&héifscri bed

with referend® acconmpanyi ng awi ngs, 'S a

schenati ¢ di %@gﬁ%ﬁgﬁagagpaesmﬂnaarrwirwcra% AU RG 19  he pri or

art; fig. 21is anar virew and cross-section of an assenbl ed

mai n frame acsorghidgh é@1afet8’ the pllane’ 0¥ the BhdetC U Bdrm RitAr View
and cross-section of a nmain frame produced according to the preferred

embodi nent atrécddés&d pbeeioh whodse! applyiing ah iaddd tadmalati c pl anar view
and cross-section of a main frame produced according to the preferred
enbodi nent atcompeessiivet fproé poothet sheetf itpwardss thepldesdirred ew and
cross-section of a main frane produced according to the preferred
enbodi nent; gaeition of the recessed portion and in a direction in

the plane of the sheet .

By way of example only, a preferred embodiment of
the present invention will now be described with
reference to the accompanying drawings, of which:

fig. 1 is a schematic diagram of the components of a
main frame according to the prior art;

fig. 2 is a schematic planar view and cross-section
of an assembled main frame according to the prior art;

fig. 3 is a schematic planar view and cross-section
of a main frame produced according to the preferred
embodiment at a first step of production;

fig. 4 is a schematic planar view and cross-section
of a main fraﬁe produced according to the preferred
embodiment at a second step of production; ' ~r

fig. 5 is a planar view and cross-section of a main
frame produced according to the preferred embodiment;
and

fig. 6 is a schematic flow diagram of an hydraulic
device used in the preferred embodiment.

The structural components of a main frame produced

according to the preferred embodiment are shown in

figure 5 and comprise a side (2) of the main frame which



f|g 6 is a schematic fIOM/dlagran1of an hydraulic device used i n the.
preferred enbodi ment. The structural conponents of a main frame produged

- according to the preferred enbodi nent are shown in figure 5 and conprise a
" sige (2) of the main frame which 3 is secured by huckbolts to the open
end of a refrigerated container (not shown)3 and sealed with silicone to
forman encl osed space. The side (2) includes a recessed portion (4), a

nunber of profilgachSbacny mlc%oﬁ%)s tH%Hd oerblaip o roduction is as

shown in figure 3. A receSs { isinitially deep drawn in a direction

perpendlcularréerlberataaecehthaeeeld%oﬂ1bﬁdwhvnaﬁa|§&¢mﬁ£duhﬁs a low
ductility then in order to avoid cracks, an hydraulic device (10) applies a

force in the pibbeont tbefsrﬂea@Z)amdmdsyd slpadecceThe sids n@ Xeep drawn.
Deep drawing is a process known in the art whereby shapes may be fornmed
with | arge depnbludesamsereressedopourtian | 4)nom shedtewofsiqfidsenl by
considerable plastic distortion. The force applied by the hydraulic device
(10) enabl es {6 ﬁa@ehphﬁsoﬂaﬂhe side to flow evenly thereby mai ntai ning a

specific thickness of the
The first stage of production is as shown in figure

.3. A recess (4) is initially deep drawn in a direction
perpendicular to the plane of the side. Iffﬁhe material
used has a low ductility then in'order to avoid cracks,"'
S an hydraulic device (10) applies a forece in the plane of
the side (2) whilst the recess is being deep drawn.
Deep drawing is a process known in the art whereby
'shapes may be formed with large depﬁh ~ diameter ratios
'usnally from sheet or strip netal by.considerable
plastic distortion. The force apnlied by the hydraulic
device (10) enables the material of the side to flow
evenly thereby maintaining a specific thickness of the
main frame.

In figure 4 the second stage is illustrated in which
the profiles (12) are deep drawn in a direction
perpendiculer to the plane of the side (2) but opposite
to that of the deep drawn recess (4). The profiles (6)
are also deep drawn at this stage.

In stage three of the production shown in figure 5,
the holes (8) are blanked and any excess material (14)
is sheared off. |

Side (2) is then fixed to the other sides usually by



main frame. In figure 4 the second stage is illustrated in which the
profiles (12) are deep drawn in a direction perpendicular to the plane of
the side (2) but opposite to that of the deep drawn recess (4). The .
profiles (6) are also deep drawn at this stg@ge. In stage three of the: N
production shown in figure 5, the holes (8) are blanked and any excess

material (14) 4} r f t I-des
usual |y b§/ )sﬁéggggx [ E’gt\;&\n t ucmbéﬁz%asﬂfm(}t&ﬁen s:éﬁ v& &ﬁbﬁgl c%ne
Preferably thPrGEbQEbﬁb Eh%mﬁﬂﬁdﬁldy‘¥%dﬁnwﬁfbﬂ(yfﬁij64¥W¥ésf§rﬁ$&”1”'um

but other netals may bé used. The present invention thus provides a main

frame nore qugélapyised @0 o 2 uth L HE® dhetdl indie B @déla.cvemné hough
the recess (4) is off centre, still enables the side (2) to maintain

constant thi chpesenthiavghtion thmisofprdve deslranwmiain dirane rBdls .
Preferably, the deep drawi ng stages are executed by a 2000 ton hydraulic
deep drawi ng quibkdy wndclefifd cdlendddy thanvproduded driithenktdaanditevenst two
pairs of dies. Preferably, the hydraulic device (10) applies a

though the recess (4) is off centre, still enables the

side (2) to maintain constant thickness through the use

of the hydraulic device (10).

Preferably, the deep drawing stages are executed by

a 2000 ton hydraulic deep drawing machine which is

already known in the art and has at least two pairs of

dies. Preferably, the hydraulic device (10) applies a

force in the order of 50 tons. The hydraulic device as

shown in figure 6, comprises two hydraulic cylinders

(16) coupled to a pléte (18) for applying a force

uni formly over the side (2). The hydraulic cylinders

(16) are activated by a motor (20) via a 2-way hydraulic

valve (22).

The aforegoing description has been given by way of

example only and a person skilled in the art would ~

appreciate that modifications may be made to the present

invention without departing from the scope thereof.



force in the order of 50 tons. The hydraulic devfce as shown in fiﬂure

conprises two hydraulic cylinders (16) coupled to a pl atﬁmmsm wll ﬂgq”isll ng
g '

a force uniformy over the side (2). The hydraulic cylin

agrivated by a notor (20) via a 2-way hydpaulic valve (22). The a#oregoing
description has been given by way of exanple only and a person skilled in
the art would g eci ate that nodifications may be made to the present

i nvention mégﬁuur‘departing fromthe scope thereof. C L M S* 5
CLAIM5S 1. A nmethod of producing a main franme for. a shipping container, the
main frame conprising a sheet of netal provided with an integral recessed
portion; tha.ma heskedpsf sphrgddetng da ambdg Eramedifbechi shipphagantially
perpendi cular to the plane of the sheet to formthe recessed portion whil st
appl yi ng an caoidiimemwry thepmatsi frahercempoishagshesheetwatdmetbd desired
position of the recessed portion and in a direction in the plane of the
sheet 2. A mpatdwidiesd withivannintegodh recessedr parthoppi khe method

comprising deep drawing in a direction substantially
perpendicular to the plane of the sheet to,form the
recessed portion whiist applying an additional
comprgs;ive force to the sheet towards the desired
posgtfon of the recessed portion and in a direction in

the plane of the sheet .

2. A method of producing a main frame for a shipping
container as claimed in any preceding ciaim; further
comprising deep drawing in the direction perpendicular
to the plane of the sheet but in an opposite direction
to the deep drawing of the recessed portion, in order to

form at least one profile.

s 3. A method of producing a main frame for a shipping
container as claimed in any preceding claim; further
comprising blanking the sheet to provide at least one

hole.

4. A method of producing a main frame for a shipping
container as claimed in any preceding c;aim; further

comprising shearing the edges of the sheet.



container as clainmed in any preceding claim further. conprising deep .
dumm ,uI"MIHulecti on perpendicul ar to the plane of the shéet -but in an

o] W ERlilen to the deep drawi ng of the recessed portion, in order to
format |east one profile. 3. A nethod of &roduci ng a main frane for a s

shi pping container as clainmed in any preceding claim further conprising
bl anki ng the shegt t ovi_de at | east one hole. 4. A nethod of producing a
$ gsﬂ?gbgﬁg

main frame for: & of L RERNSL ngs a- mad R £ rape, fpm e &bipRing ai m
furth | Si h i th f th heet . 1111111 11111111
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