A VESSEL, AN APPARATUS FOR MANUFACTURI NG THE VESSEL
AND A METHOD OF MANUFACTURI NG THE VESSEL FI ELD OF
INVENTION 5 This invention relates to a vessel, an
appar atus for manufacturing the vessel and a nmethod
of manufacturing the vessel. The vessel refers
particul arly, though not exclusively, to a vesse
used to contain fluids subjected to high pressures.
The apparatus refers particularly to a type of dril
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| ems {or aﬁong tlme ﬂ-lowever the components of such incorporated refrigeration

systems are usually exposed to the elements and these exposed components fail
often due to factors like, for example, environmental degradation, wear-and-tear at
joints and the like. When such components fail, the damages payable for the spoilt
perishable items in a twenty-foot container are significant.

'One such component which fails regularly is the receiver-drier vessel that is part of
the refrigeration system. This is the storage tank for the liquid refrigerant, and also
where moisture is removed from the refrigerant. Besides the problems mentioned
earlier, a common problem in relation to the receiver-drier vessel stems from the
éerviceability of the inlets and outlets of the vessel.



re-attachnent of the pipings fromthe vessel for

mai nt enance weakens the welds and causes | eakage of

refrigerant fromcracks in the welds at the inlets and

outlets. 5 This would affect the cooling capability of
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Preferably, a first end of the inlet protrudes from an outer surface of the vessel, and

a second end of the inlet protrudes from an inner surface of the vessel. It is also

preferable that a first end of the outlet protrudes from an outer surface of the vessel,
30  and a second end of the outlet protrudes from an inner surface of the vessel.

Preferably, an edge of the first and second ends of the inlet may be bent at an
angle of between 70° to 100° forming an overhang. The edge of the first and
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5 Preferably, the fluid in the vessel is maintained at
a maxi num pressure of 2400 psi. The nmaxi mum pressure
of storage depends on the material yield strength of
the vessel. The fluid to be stored in the vessel is
preferably a refrigerant. There is also provided an
apparatus for boring an opening in a netal panel 10
including: a cylindrical extension to enable the
apparatus to be gripped in a housing of adrill; and
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Preferably, the apparatus is made from car bi de.
20 Preferably, the tapered edges are cutting edges.
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apparatus through a 3 mark made by the pre-hole.
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example, copper, mild steel, aluminum, lead and stainless steel. The metal panel to

be bored may be flat or curved.

A method to bore an opening in a metal panel is also disclosed. The method
includes the steps of: boring a pre-hole to mark the position of the opening in the
metal panel; attaching an apparatus for boring in a housing of a drill; running the
drill at a pre-determined speed of rotation; and pushing the apparatus through a
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determ nes the height of the neck 10 protrusions. The
netal panel to be bored nay be flat, or curved.
Preferably, the netal to be bored is ductile. The
netal to be bored may be such as, for exanple,

copper, mld steel, alum num |ead and stainless
steel. It is preferable that the pre-determ ned speed
of rotation is at least 3000 rpm 15 DESCRI PTI ON OF
DRAW NGS In order that the invention nay be better
understood and readily put into practical effect,

t her @atmade byoie bes-hibdes Sraferably e deifl/is oin al@rpré-Hetetrained/speed of
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i nvention escription being in erence to the
acconpanying illustrative drawings in which: Figure 1
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inve ﬁb%?fﬁ@ld? ofbeq '8\}39 -a perspective view of a

preferred enbodi nent of the present invention; Figure
fac ure a eferr ed
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Referring to figure 1, there is provided an el ongated
vessk[s pzefetqb@tfh#é@e pe-dgieaningd spegd obiotior isat lepeir 3008 rem.
tefrigeration systemfor containers. There is an inlet

ther SEREREONHRRRAMINGE 't he' egr ogs of Tl uid {rom
In order that the invention may be better understood and readily put into practical
effect, there shall now be described by way of non-imitative example only preferred
20  embodiments of the present invention, the description being in reference to the
accompanying illustrative drawings in which:
Figure 1 shows a cross-sectionai view of a preferred embodiment of the present
invention;
Figure 2 shows a magnified cross-sectional view of an inlet/outlet of a preferred
25  embodiment of the present invention;
Figure 3 shows a top view of a preferred embodiment of the present invention;
Figure 4 shows a perspective view of a preferred embodiment of the pfesent
invention;
Figure 5 shows an apparatus used to manufacture a preferred embodiment of the
30  presentinvention; _ _
Figure 6 shows a front view of an apparatus used to manufacture a preferred
embodiment of the present invention; and
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t he vessel" 20" The intet 22 and the outtet 24 maybe———" -

annul ar conduits fornmed from 10 the body of the vessel
20. The conduits may form neck portions that add
structural strength and rigidity. The vessel is
sealed at a first end 26 and a second end 28 of the
vessel 20. The first and second ends 26, 28 may be
curved, or flat. The shape of the ends may be 15
determ ned by size and shape constraints placed on the
vessel 20. Fluid that passes into the vessel 20 may be
a refrigerant and may be mai ntai ned at a )
pr edd9¥P ni néda pavs chpd | showing asmethgd  @fx myapyfactusing ap preferred
The atRIscRfhent Bf therelentdVeitiont © W t hstand a pressure of
2400 psi prior to rupturing. The maxi mum pressure of
st orage depends on the material yield strength of the
ves SHESCRIP TTON OF FREFERKEDEMBOBIMENTY act ured from a
ductile netal, such as, for exanple, copper, mld

eel, alum num lead or stainless steel. The
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the rupture limt require e vessel 20. . The
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I S riegress efdiuid to tiee ysed @0raad thendio dn weildt 24 for #%e ¢dress of fluid from
pre ' t,.QF C f ]
o AR yeteBl 20 @ et 228G o3P 2k ) b YRR oty Ve rom
Hr adbe 0o the-ivepsele22 Tha corsdulls may formineek portions that add structural
Cr OS§rep§hlan@ Ry i ew of the outlet 24. The inlet 22
al so has the sane cross-sectional view. A first end-
30 of the outlet 24 protrudes fromthe 30 outer

sur fBgeveddel ¢ sédi Me5 Bl erdD26 dhdPEEEIRAd @RE 284 He Vass! 20. The
outl et 24 al so protrudes fgomthe |4merr erface
2 thes

36 of
t he reland|seoqnd epqa Zangfsmanbe qyfved, ar pr& PRy erpls may be
]{5_r orﬂdtérﬁ\édygdyy 8ize tdhd 3h2ps donfhints\plaestpen Ie @bsdeh@0. Fluid that
Irst_end.

0.,my be nt _at an__.anal e of between .700
Lo ToSEn i Famel 28 ohbach i oHtt 4% B PE B eRee o o
t he Bedalgoni3s! pressulre s o, s ehsiEn 50 bsiy Threvgses @0cudydre able
as N Ej . e
oF tRahelald B bt of Moot g IRE AR rodhre o
bet videiage gepands eptheanateria yieldsirangiholdherdsselyg. The angl e
of bend of the edge 40 may be 900 or substantially

pﬁr Dﬁiuidi/éb@éla!{) g@y %BQﬂﬁhdfdttdFécgﬂdérﬁ a2ducliBen@ye B lhngsS f@example,

the ends [ . . 34 ma e.used. as anc age poi nt .

For TaHEc QAT Ao [P dt SariRn 68T ThadauRar e ye dute

t he metabpar2P may siepdraisort the rgsure listtremgdred of the vadsset 20.Gde higher

for ttng ‘la‘up%%lliﬁﬁt, l?\é thicker the sheet that is required. In a preferred embodiment of

25  the present invention, a copper sheet of thickness 2.54 mm is used to form the
vessel 20. The copper may be of grade C1220.

Figure 2 shows a magnified cross-sectional view of the oullet 24. The inlet 22 also
has the same cross-sectional view. A first end 30 of the outlet 24 protrudes from the
30 outer surface 32 of the vessel 20. A second end 34 of the outlet 24 also protrudes
from the inner surface 36 of the vessel 20. The ends 30, 34 are formed (extruded)
from the body of the vessel 20. An edge 38 of the first end 30 may be bent at an
angle of between 70° to 100° and may form an overhang. The angle of bend of the
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and the overhangs for the inlet 22 may be used in a
simlar manner as well. Referring to Figure 3, an
overhang 42 of the inlet 22 may al so be used as an 10
anchorage point for the connection of pipings or
hoses. Figure 4 shows a first end 44 of the inlet 22.
As the ends 44, 30 of the inlet 22 and outlet 24
respectively are formed (extruded) fromthe body of

t he vessel the i nherent strength of the ends is
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s emdvianiagemug Wiensgipiagsbe hesasbird eeguiary meoneated pad removed from

Ok/ﬁglmggtfzg%nggwgttzge apparatus 60 or t he apparatus 60

roma single block of carbide. 6 A
first sectl on 64 of the apparatus 60 has the | argest

di g bwal &n ta?ﬁar@%d%eﬁseosﬁﬁ?ﬁéﬁﬂﬁcﬁm al Bértion of a preferred
cyl rlc ext ensi on . first end

se%rﬂlpqﬂrrngz; of dhe presentdavention spegiicaliythe rplgt 8% ﬁag o8 Ie;fzsﬁ of the

t hgsbbirt TRAEEd %mﬁ%ﬂ%{aamuﬁﬁ@w bbrilgy @0gsening in senataichanel.
end 72 of the fi rst%aecg% a$4 conti,nues from

cylheaeta grnel may ke S PR, 8 Snig) FbAT, mild steel,
t apanRdnd idaalt orestdine6s efeet. ITthef metal panet mayrbebflati @ may even be
substantially the sane as the dianeter of a second

ent! "of a second section 70. Afirst end 74 of the
second section 70 is also tapered. The tapered first

n'Phe app%fatfls 50 %glﬁggsda cylindrical extension 62 of constant diameter to enable

the apparatus 60 to be gripped in a housing of a drill. There is a plurality of sections

on the apparatus 60. The number of sections may be between 2 and 6 inclusive.

The number of sections in a preferred embodiment is 4. Each section is fixedly

* positioned sequentially with each other and the cylindrical extension 62. Each

section may be separate carbide components that combine to form the apparatus
60 or the apparatus 60 may be formed from a single block of carbide.
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section 70 may al so be a cutting edge. The di aneter of
the tapered first end 74 of the second section 70 is
substantially the same as the dianmeter of a second end
76 10 of a third section 78. A first end 80 of the
third section 78 is also tapered. The tapered first
end 80 of the third section 78 nay also be a cutting
edge. The dianeter of the tapered first end 80 of the
third section 78 is substantially the same as the

di anmeter of a second end 82 of a fourth section 84. A

firsta ands8@ionf64 bemefavpatamsse@ha@me%rgeet diaﬁféter of all the other
t aper,
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formng fromt | nst ea nec

Care ﬂaﬁ $heand exatipg aatf)subﬁtenﬁaﬂlh themmeeasdhe dametes of apeoond end 76

po edet @rtﬁlr@%dctﬁ)ﬁe@ Al BrsBE RO F N hirk REGIOACES s also tapered. The
dependent the eg<tru5| on effect can be effected

pr op&AR%P Cbﬁﬁ/ R 4D af fhenihire mestinte 48 S1aYr dlpatieon cuttihg edge. The
t he diatéraiaie tspee@l filsBehdE8G of tha it Rectphedeas Sutiﬂeﬁhﬂéily the same

b ' ff
soor ca b Sl gtatren s o8 Bot pdPuit et Bk it b a6 of tre
ends fouBi, settion 8Disaalsd bpaedhTectapered firseaad 86 oftherfodithesection 84
gpparal %?309%%2 ﬁy[{gevé@g fromthe 30 front. Referring

to Figure provi ded a nethod to bore an
opening with an extruded conduit in a netal panel

usi ngpk rfﬁstaQ%r@t Lﬁ @@ 8’@%@ Al tf@ﬂ &%ﬁér{s%ﬁy %brtéﬁ%ri‘d at legles of

........ hole is Int
to nﬁﬁwveeﬂéflfotfs?qi Wﬁ@? &f taper anwles may alsqff wdiain {)40 thed". The

anera(nb@Q}f talﬂaengeeafagte%n &M idin P08Y BAs58. TEBdges may also be
of adrill (102). The boring of

atta
gaﬁ agtagglfa ﬂ\?ththe running of the drill at a

pre deternmi ned speed of rotation (104). The apparatus -
62 n;ﬁhaﬁgaaergglg Eg?sksﬁwg %“C{'h‘gg‘b(f f%héfgagaérgtuts %ﬁ thct)rglthrough a
~ ductile metal panel at a predetermined rpm of at least 3000 rpm without burls
forming from the metal panel. Instead, neck sections are formed (extruded) from the
25  metal panels. The predetermined speed is material and thickness dependent and
~ the extrusion effect can be effected properly only with a minimum speed of rotation.
If the rotational speed is less than the predetermined speed, there will be no
extrusion effect or just very poor extrusion. Figure 6 shows portions of the first ends
66, 74, 80 and the whole first end 86 when the apparatus 60 is viewed from the

30 front.

Referring to Figure 7, there is provided a method to bore an opening with an
extruded conduit in a metal panel using the apparatus 60 described earlier. Firstly,
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nmet hod have neck protrusions on a first surface and a
second surface of the nmetal panel. An edge of the neck

10 protrusion on the first and second surfaces of the

netal panel may bend at an angle of between 70 to

1000. The angl e of bend nmay al so be substantially

per pendi cul ar or 90. The size of the pre-hole nmade in
during one of the internedi ate stages of the nethod
determ nes the height of the neck protrusions. The

et hedprdpleois ired ifi dire nfekaltpaael mumu&dthﬁqioaltlo@m@ the hole is

-er!::n‘p %Jb% 'tc? é)?srﬁ%]dﬁr gl Oflu@lt 'Ap%a%ﬁé aé for e‘o ing ééhg'ne%ratta%f?ed in a
st ai hbesing dt%@ﬁ" (10D Thaet ermgroéthebmg lstactGMh itheedinhing of the drill
the Loteqal it dfas rég BL4 %F r@tﬁﬁ e{;lr(ﬁﬂ T&%n%)%ghgﬁb&& i Ehen pushed

t he present 1 nventi

ski | thseughnthe pesitior érhthel nogfgl panet wherech tiagt maﬂmyy the pre-hole was
vari gaqeipfosgr nmodifications may be nade to details 20

of design of construction w thout departing fromthe
present invention. The present invention extends to

al | bpahivgem insthiqnag ﬁfrﬁélﬁﬁsrhd“ﬂievmgt%& Ihé(ve Héck' ﬂ?otﬁlsllons on a

possj.bl e &er nmut ati ons and conbi nati ons.

An eliShgHtiass Fad fepeqos “Mféc%c?ﬁtt%\‘? RSl pfmei am |ee|9%| of the neck
tncl pditrogion an thigfirsttant @ecdrlaQuitags % me%etéifp%néﬂrﬁé)ﬂbeha at an angle

h I | h
1o o Eken P00 4Bu2 oS Ghasfbr bt b SEh St erognaicutar
a fi o:s@O”eTimb sirrlofdhe prediote readk niduling dres dfiths idteiedidté etages of the
VEes S H?Sg c{é e%&% tl%t he%hg [)Ftﬂg ES{IQ@ert%L s S 4h %{'?{ﬂ'@?ﬂ be used for

inle I"et annu condui
f r onflathes %‘s@emefabpﬁm&ﬂ@ Treckethor tis osed fdnaiucfaeimetais such as, for

$dr u@%éﬁi;ﬁé coﬁbéreﬂ% &e@nguﬁlng#naletaﬁ ah@stalifesy gl%g‘el the

vessel includes an 1 nner surface and an outer ‘
surface, the inlet includes a first end and a second

end Whig Quérkethak nﬁbéHj e@es@nlﬁédr Sh R qbt%@&n? §§§éﬂﬁlﬂm preferred
rst _en he inlet protrudes fro

out e‘?mg?ﬁ"fﬂﬁ% e rerﬁ%ewyg@ﬁlon il S HeARIefHibEophgkiled in the
i nl emcpmMgwlngS?rﬁédﬁﬂ%t rlaa?y Vel orﬁtﬂrfdrlﬂﬁﬂ"cﬁ’ffonb Iﬁﬁly peessR! to details
e end of t e outle rotru romthe outer
4 e Slcleblon P et 8t Peo B0 i ThkpreieR b orte
outl et protrudes fromthe inner surface of the vessel.
15 The present invention extends to all features disclosed either individually, or in all
possible permutations and combinations.

made (106). Opénings |n a rretal _p‘aTTEF fDTmed ‘usi ng the"""i"'-"'--_-'-:-"j:'m':"MW e
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2. An elongated vessel as clained-in-ctairm 1; -wherern-— R

the vessel is formed froma ductile netal sheet of a
predet erm ned thi ckness chosen fromthe group of
nmetal s conprising: copper, mld steel, alum num | ead
and stainless steel. 20 3. An elongated vessel as
claimed in claim?2, wherein the thickness of the
ductile netal sheet is at least 1 nm 4. An el ongated
vessel as claimed in any one of clains 1 to 3, wherein
an edge of the first end of the inlet is bent at an
angl eLafvpet ween 70 to 1000 formng 25 an overhang.
5. An elongated vessel as clained in any one of clains
| to 4, wherein an edge of the second end of the
inlet.is maibngmeoavesamgmh@ﬁorh@hmamfaﬂﬁdhﬁcla&@

of ai o140 BEETLRErsta o ind RS o cage

dgf the fiarseutietidr ibe egressoﬂmbeuwlfnﬁbmreabl an angl e of

2?2%2{‘6 d@leeeré[g élfeo%%sélq)sr £%a”cg1 ?taar}”é%?%g %ﬁ@ %fse‘é?"éii ?‘Pﬁn with the fluid in
ervessel anaintaidge abfa predetearainert prensiiref the Helebatd dte owlet are
bentalﬁﬁjla‘?"&oﬁd?ﬂg gxtﬂ.f 9%\4@@\5 v §o :ﬁg QQ(I:k o Jé?sqgat%ﬂd structural

overh ang. on ate VESSE
one ﬁifenéthaﬁ'\ﬁ’ﬂlguiltr o ﬂﬂe VW dhavashe inchirgs an ir@eeﬂwfawandban outer

ﬁ)' Or@ﬂfa@é’ tH@ﬁﬁéi'mcﬁiﬁieQ'aaf rgt?é’nd éhoaé‘lée&ﬂﬁ Al @lle%luﬂ& u]rcILtm%s a first
ere the fluid in e vessel Is maintained
at ﬂ?ﬁ%%ﬁ?%f“ég%r@e gt za%f tbg intet peotrudgs tpp Amewer surface of
;/ﬁs Stﬁa wgsal thbedond) cAd YOf @RS mnit pEtAIdES fromi fheSinnd@iratd of the
e ui i.S:.a

€
vessutbtlstog i S the B0t Bt B ool e o tho vessel, ana
whertee isetdme enid iof it cathet prdtaudes frbmtthdiave subscesE e vessel.
tructure. 12. An el ongated vessel as clained in any

“one-of claine 1 to 11, wherein the vessel is devoid

of a2.wel d\ij elongatédregshbas wlaghedaindoiaitme!, weissah the vesebisdormed
Of oM latlicBk Metal sheet of a predetermined thickness chosen from the group of

metals comprising: copper, mild steel, aluminum, lead and stainless steel.

20 3. An elongated vessel as claimed in claim 2, wherein the thickness of the
ductile metal sheet is at least 1 mm. |

4, An elongated vessel as claimed in any one of claims 1 to 3, wherein an
edge of the first end of the inlet is bent at an angle of between 70° to 100° forming

. 25  anoverhang.

5, An elongated vessel as claimed in any one of claims 1 to 4, wherein an
edge of the second end of the inlet is bent at an angle of between 70° to 100°
forming an overhang.
30
6. An elongated vessel as claimed in any one of claims 1 to 5, wherein an
edge of the first end of the outlet is bent at an angle of between 70° to 100° forming
~ an overhang. |



20 for t he-outiet—18--An-et-ongated vessel as-cl-aimed - .

in any one of clains 1 to 12, wherein the vesse

i ncl udes an el ongated sidewall between the first and

second ends of the vessel, and the inlet and the

outl et extend through the el ongated sidewall and are

25 spaced fromthe first and second ends of the

vessel. 14. An elongated vessel as clained in any one

of clains 1 to 13, wherein the first and second ends

of the inlet and the outlet provide anchorage points

for the connection of pipings or hoses. 30 15. An
eIongated vessel gs clainmed in any one of clainms 1 to
14, ther ef'i ghgate] dessd FssClaimed i 0w poRyf gkainishT4o 6, wherein an
r ef r edgr aft thersesyrat € 60Ihe DUASHTE DeREAL anlbhgld of P&tween 70° to 100°
el ongat ed vessel for the contai nnent of a fluid,
incIﬁﬁPW&énéw?ﬁ?Q? vessel end and a second vessel end,
wherein the vessel is sealed at the first and second

vessgl engs: i npner surface and an outger, surface; 5 .

an i ﬁ'l et }quc?)re Io?iﬁ%teﬁ rYg?seeigs &?a"f'ﬁ@ T P G Bfe‘fl?fg‘sv‘{eg’szl wherein the
wherangie isf®’.i nlet is an annular conduit that is

extruded fromthe vessel and fornms an inlet neck

portion, the inlet includes a first inlet end and a
secofd i nheeloagricd veseelfasralaimpdh ingtny end ofelaits de 8, whereimthe fluid

idhe puhElesslrib Aftand ét%%%gﬁ%%seht%tof Sish gy Ot r udes

fromthe inner surface; a an outlet for the
egress of the fluid fromthe vessel, wherein the

out | €. | SARBlongiEINatkelGRMHIMEd Il ohé ofetdiddas of fRsin the fluid
t he vess nd forms an outlet neck portion, the

] | a
out“é@rpﬁgﬁﬁ s a first outlet end and a second outl et
end, the first outlet end protrudes fromthe outer
rface and t he .second, outl et end protrudes fromthe
fynnefﬁ sur g@ggatg e i\sndélnb%jg'ﬂta@g 00%?58?'"&%1 Z‘f gl‘rg’rf‘?é'EFre'“ the
i n dhiet andlGe outkghevethelsameestsetire. s forned from a
ductile netal sheet of a predeterm ned thickness

chosen from copper, mld steel, alumnum |ead and
st ai K- esArseleppated vessel as claimed in any one of claims 1 to 11, wherein the

vessel is devoid of a weld joint for the inlet and the vessel is devoid of a weld joint
20 for the outiet.

13. An elongated vessel as claimed in any one of claims 1 to 12, wherein the

vessel includes an elongated sidewall between the first and second ends of the

veséél, and the inlet and the outlet extend through the elongated sidewall and are
25  spaced from the first and second ends of the vessel.

14. An elongated vessel as claimed in any one of claims 1 to 13, wherein the
first and second ends of the inlet and the outlet provide anchorage points for the
connection of pipings or hoses.

30
15.  An elongated vessel as claimed in any one of claims 1 to 14, wherein the
vessel is a recelver-drier in a refrigeration system for a container.

10
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.vessel

20 18. An el ongat ed vessel as charmed—in-clarm-i6;—— - e

wherein the vessel is a receiver-drier in a
refrigeration systemfor a container. 19. An el ongated
vessel as clainmed in claim 16, wherein the vessel is
devoid of a weld joint for the inlet and the vesse

is devoid of a weld joint for the outlet. 25 20. An

el ongated vessel as claimed in claim16, wherein the
fluid is arefrigerant and the fluid in the vessel is
mai ntai ned at a predeterm ned pressure. 21. An

el ongét edAnebﬁQéte@%s%bI&bﬂmd chitaifilm@htBf AQuidMeiL8ng: 30
the first |n¥et e d udes an ed e that is bent at
an angl e © 8 §757eLe Efﬂ af F§P°"§V8§9F e yhereithgvessel is sealed at

over therfigst ahthsesmdobskel ahdst end i ncl udes an edge that
is bent alo b E&S%ﬁggﬁa'{‘ﬁ foqt%pss?msr adi al Iy protruding

annul ar over ¢t 1 et end incl udes an
etlge t hatan mldje‘mt thet ingress ah tHeefldid td tenvessel, athedin She inlet is an

d
P o SRR, NFLBR i AL S P S B, e
r adi @lqt ychides ﬁlftﬁtngiehﬁmm had aseeoridanigt eiid, 28¢ filhinlet end protrudes
I
gl i 3 UAES Siricks ehliIhel Bobond LR FonudlToR fleulr surface:
as c® ned in clai m 16, wherein the inlet and the

aut | et ]"—91 At BF EHéCédf'é@ of hd mﬁ&n%@védsg! %Eﬁé{nttﬂe biifet is an

| on d vessel as clained in c

16, WHWAS .Cﬁmitwéﬁ?fdﬁ ﬂeﬂ?d fronetheuteses! and ferestancoutigheeck portion,

st r Uit Wutet laﬁude%rh €itsD Bgﬂ’ét%ﬂmd\dﬁﬁsae bed®@d Qaluﬁét;tr@@ tHe ?Etadtﬂbt end
e an ou

endsP ST diet e nbleh 5 hE S SspordaiBL ke fpegom the nner
pi piswgecar hoses. 26. An el ongated vessel for the
gontainnent of a fluid, including: a first vessel end

"and a second vessel end, wherein the vessel is sealed

at PO t W elopgatediriebsebaw nldimedsis elaire d@swherein the vessel is formed
from a ductile metal sheet of a predetermined thickness chosen from copper, mild

steel, aluminum, lead and stainless steel.

20 18.  An elongated vessel as claimed in claim 16, wherein the vessel is a

receiver-drier in a refrigeration system for a container.

19.  An elongated vessel as claimed in claim 16, wherein the vessel is devoid of
a weld joint for the inlet and the vessel is devoid of a weld joint for the outflet.

25
20. An elongated vessel as claimed in claim 16, wherein the fluid is a refrigerant
and the fluid in the vessel is maintained at a predetermined pressure.
21.  Anelongated vessel as claimed in claim 16, wherein:

30 the first inlet end includes an edge that is bent at an angle to form a radially

protruding annular overhang;
the second infet end includes an edge that is bent at the angle to form a
radially protruding annular overhang; -

11
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an inner surface and an outer surface;anTmnhet—for T

the ingress of the fluid to the vessel, wherein the

inlet is an annular conduit that is extruded fromthe
vessel and fornms an inlet neck portion, the inlet

includes a first inlet end and a second inlet end, the
first inlet end protrudes 25 fromthe outer surface

and includes an edge that is bent at an angle to form

a radially protruding annul ar overhang, and the

second inlet end protrudes fromthe inner surface and

i ncl udes the ﬁ'sligeutteh@hdIlﬁcldiﬁltanaéddehmaﬁ&gbéhtta@tfﬁ@ﬁﬁglé to form a

rad| ?%Alﬁlg&p ﬂ%{j[ng%l 9&@ 235 f%er hang; and an outl et

ress m t he vessel, wherein
t he out | ethei secamd o@@t andinchdies an@dgé tHah & bans abierandrto form a
fro outl et neck portion, the
out | mm’%?ﬁ@‘%‘q%ﬂ L|"£r's(¥ ﬁa'et end and a second outl et
ehd, the first outlet end protrudes fromthe outer

' fgr f f@g ema,gﬁ e'ladn?;gﬁéﬁ s of g édjﬁtcleh Ae0he L ﬁ?g%ngﬁgjs Between

protru annular over
t he g@d@ﬁgooutlet end protrudes 12 fromthe inner
surface and includes an edge that is bent at the angle

to fgrm a, radially protruding annul ar overhang;
wher éPn t AR elPRgR(eYl Vessebas daigted é claim &, wherein the inlet and the outlet

n@fra@rﬂfﬁtﬂicttﬁéls‘&ﬁﬁfﬁﬁﬁhtﬁ AGidiy to@Neasaer, is formed from
a ductile netal eet, I1s devoid of a weld joint for

the inlet 5 and is devoid of a weld joint for the
out | B4., tAeefohgated vessal deflaimed iraethim 16)vhcRietheanet 4ndthe outlet

out | ﬁéveﬂﬁ?‘gﬁgﬁtﬁ@{}? structure, and the first and

second let ends provide anchorage points
for 2he chmebogated vesebhpichisedin daisets, whéreilthe first and second

o4 ongiak ea%dvcﬁﬁlélegncﬁspx%br% %\ghdrg%{ ggi {Q 1%? th V\'hc?nrn%ctn Lt D pipings or

fluid in the vessel

pr edB®s€Bni ned pressure. 28. An eIongated vessel as
claimed in claim?26, wherein the angle is between. 70
to 1000. 15 29. An, elongated vessel as clainmed in

cl ai f4-26, AhAlBREeA Yasselifen tae coiainmprt b a it inclyding:

struct ur ad fist vBatdhduM o sebofld V¥ssbPerd) @h¥RFSBE vee?s%r isABaled at
Aon a%ﬁﬁ gssel as claiped in claim26, wherein the
ess P 1t 8pd seeond yessg %ﬁggted si dewal | between the
first andxaemnmmﬂmﬁﬂmﬂamﬂu%ssu&mﬁ the inlet and the
20 outlet_e %hrou el ongat,.ed sidewal | .apd ., ..
ar e Spacecp regqm&t 8 rpgr %ﬁ opﬁg Hlurcpgo he vessg Wﬁerem {ne infet is an
annula_r conduit that is extruded from the vessel and forms an infet neck portion, the
inlet includes a first inlet end and a second inlet end, the first inlet end protrudes
25 from the outer surface and includes an edge that is bent at an angle to form a
radially protruding annular overhang, and the second inlet end protrudes from the
inner surface and includes an edge that is bent at the angle to form a radially
protruding annular overhang; and
an outlet for the egress of the fluid from the vessel, wherein the outlet is an
30 annular conduit that is extruded from the vessel and forms an outlet neck portion,
the outlet includes a first outlet end and a second outlet end, the first outlet end
protrudes from the outer surface and includes an edge that is bent at the angle to

form a radially protruding annular overhang, and the second outlet end protrudes

12
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second vessel ends. 13 ABSTRACT A VESSEL, AN~

APPARATUS FOR MANUFACTURI NG THE VESSEL AND A METHOD

OF MANUFACTURI NG THE VESSEL 5 There is provided an

el ongated vessel for the containnent of fluid,

including: at least one inlet for the ingress of the
fluid to the vessel; and at |east one outlet for the
eggress of the fluid fromthe vessel. The vessel nay

be sealed at a first end and a second end wth the

fluid in the vessel maintained at a predeterm ned

pr es§amethe jmes seirfadeearidhineludeman etige that liebemteat the angle to form a
annUPa%fau?%FHﬂ’dH:B%aﬁﬁﬂlJ‘éﬂ@ﬁaﬁ om the vessel < formng

neck portions t stru tural strength and .

rigidity. WW@'"V@'@S&?SSQ’&}S [Be receiyemherier finomn refrgecation esystem for a
met abo:ﬁﬁiﬁéﬁ ls%mﬁedﬁfoﬁﬂﬁhﬁéﬂ'@ et silet @&ér%ldsﬂg‘H\wgé joiht 3t the inlet

steel, al um num

o o Brdis JRUPRET & wekdoiniiot is.cslolofe TUitis aetiptantgiedniet and the

| Sheebuttmynab@ tid shrRd struguR4 Ay tﬁ@ FirA PR SdddAd Li'ﬁ!@(dat'id:’ outlet ends

vessel g)d a nethod of manufacturing t
RO

Vessem"ﬁ%g ANFNOFAYG; RO Bipe cenpgtien qf pigings or hoses.

27.  Anelongated vessel as claimed in claim 26, wherein the fluid in the vessel is
10 maintained at a predetermined pressure.

28.  An elongated vessel as claimed in claim 26, wherein the angle is between.
70% to 100°.

15 29.  Anelongated vessel as claimed in claim 26, wherein the inlet and the outlet
add structural strength and rigidity to the vessel.

30. An elongated vessel as claimed in claim 26, wherein the vesse! includes an
elongated sidewall between the first and second vessel ends, and the inlet and the

20 outlet extend through the elongated sidewall and are spaced from the first and
second vessel ends.
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