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
apparatus for manufacturing the vessel and a nethod
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

bit used to create holes with neck 10 grotrusu ons
ar AUVESSEle ANIARPARATAIS FOR MAMIFAGTURING SHEVERSEL AND A

ThREYR bpqu: m&g rHURGETHROVESSEIVessel refers
partlcu arlyto edrl?llng of holes with neck
protrusions around the holes on at |east one surface

of FrRLBAEINVERFINEROUND 15 Transportation of itens to
every conmer of the world is required to neet the needs

5of people. Frequently, the itens to be transported

ar ehip fiveidabLiSled ffla VoS, A aﬁb@réﬂﬂ for rﬁénu@actunng the vessel and a
t ower ed-tenperature. 20 Contai ners

| EBISRro CEATEIG 40 VETPLs 18, HFRSel hfers eyt iopoh not
Ofemhe!yl toeawetsd used wﬂgoﬁtamﬁlu:dmwered tohtdgh pressures. The

R X S T A g A A T

10 comﬁwttssarbmd thedfdeemrdaieleast drecsurtase lof leepankbThe method of

exa enviro t [.an,

§ o ALty e PSR Ry P, 00, A 1BRE, B neok
dapratyesionsaayeriddhd lnles dreatdeast pre swfacpeia pangbl e itens in -
a twenty-foot container are significant. One such

conmponent which fails regularly is the receiver-drier
veBABKGRQHND s part of the refrigeration system This

151s the storage tank for the liquid refrigerant, and

20

25

30

also where nmoisture is renoved fromthe, r fr| er
needsof

Betiaggroriatien of items &heveResarney il therrridis r%llfe

pr ﬁ&ﬂp@nﬁéhuéﬂlyaiﬁe%nfs% tHaarahepdticd &ire déﬂlﬁéblﬁéeﬁﬂe‘bq&itﬂmrage

fromthe
-~ at a lowered temperature.

Containers have had incorporated refrigeration systems for the transport of such
items for a long time. However, 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
serviceability of the inlets and outlets of the vessel. '
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serviceability of the inlets and outlets of the
vessel. 1 Existing receiver-drier vessels utilise
welds at the inlets and outlets to fix the positions
of necks to which rel evant pipings are attached. The
regul ar renoval and re-attachnent of the pipings from
the vessel for maintenance weakens the welds and
causes | eakage of refrigerant fromcracks in the welds
at the inlets and outlets. 5 This would affect the
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anghe egress of the fluid from the vessel. The vessel may be sealed at a first end and
20 a second end with the fluid in the vesse! maintained at a predetermined pressure,
and the inlet and the outlet may be annular conduits extruded from the vessel
forming neck portions that add structural strength and rigidity. The vessel may be
formed from a ductile metal sheet of a predetermined thickness such as, for
example, copper, mild steel, aluminum, lead and stainless steel. The thickness of

25  the ductile metal sheet may be at least 1 mm.

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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a second end of the inlet protrudes froman inner
surface of the vessel. It is also preferable that a
first end of the outlet protrudes from an outer
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between 14° to 16°. The edges may be tapered at an angle of between 14.8° to
15.2°. It is preferable when the edges are tapered at an angle of 15°.

25 It is preferable that the metal to be bored is ductile. The ductile metal may be, for
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 mefal panel is also disclosed. The method

30 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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exanpl e, copper, mld steel, alumnum |ead and
stainless steel. The netal panel to be bored nay be
flat or curved. A nethod to bore an opening in a netal
panel is also disclosed. The nmethod 30 includes the
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oradppert tnid steblealumingm, lead andptainespsteebr under st ood and
readily put into practical effect, there shall now be

descri bed by way of non-limtative exanple onl
pritisereferdble 2tet thewerdaiermiged spaerOf [talion 2tleastado0mm.
the description being in reference to the .
HORRCAPTIQN SFRRAMIIES 'vi ew of o pr of err ed embadi ment
of the present invention;
In order that the invention may be better understood and readily put into practical
effect, there shall now be described by way of non-limitative example only preferred
embodiments of the present invention, the description being in reference to the
accompanying illustrative drawings in which: '
Figure 1 shows a cross-sectional view of a preferred embodiment of the present
invention;,
~ Figure 2 shows a magnified cross-sectional view of an inlet/outlet of a preferred
embodiment of the present invention;
Figure 3 shows a top view of a preferred embodiment of the present invéntion;
" Figure 4 shows a perspective view of a preferred embodiment of the present
invention,
Figure 5 shows an apparatus used to manufacture a preferred embodiment of the
present invention; ‘
Figure 6 shows a front view of an apparatus used fo manufacture a preferred

embodiment of the present invention; and
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Figure 2 shows a magnified cross-sectional view of an
inlet/outlet of a preferred 25 enbodi nent of the
present invention; Figure 3 shows a top view of a
preferred enbodi nent of the present invention; Figure
4 shows a perspective view of a preferred enbodi nent
of the present invention; Figure 5 shows an appar at us
used to manufacture a preferred enbodi nent of the 30
present invention; Figure 6 shows a front view of an
apparatus used to manufacture a preferred enbodi nent
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he maxi num pressure of
passes into the vessel 20 may be a refrigerant and may be maintained at a

predetermined pressure, such as, for example, 500 psi. The vessel 20 may be able
to withstand a pressure of 2400 psi prior to rupturing. The maximum pressure of

storage depends on the material yield strength of the vessel.

The vessel 20 may be manufactured from a ductile metal, such as, for example,
copper, mild steel, aluminum, lead or stainless steel. The thickness of the ductile
metal panel may depend on the rupture limit required of the vessel 20. The higher
the rupture limit, the thicker the sheet that is required. In a preferred embodiment of
the present invention, a copper sheet of thickness 2.54mm is used to form the
vessel 20. The copper may be of grade C1220.

Figure 2 shows a maghnified cross-sectional view of the outlet 24. The inlet 22 also
has the same cross-sectional view. A first end 30 of the outlet 24 protrudes from the
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

5



/:a'-a:

storage depends on the material yield strength of the

vessel. 20 The vessel 20 may be manufactured froma

ductile netal, such as, for exanple, copper, mild

steel, alum num |lead or stainless steel. The

thi ckness of the ductile netal panel may depend on

the rupture limt required of the vessel 20. The

hi gher the rupture |imt, the thicker the sheet that

is required. In a preferred enbodi nent of 25 the

present invention, a copper sheet of thickness 2.54mm

i sedgeiB may be P ertasbstartialy perpendituies ascbown imBigutse2.fn edge

9r 5l tﬁ'&%%&nd ellng By Sof %hescmﬂﬁis g@b%%nhat an angle of between
out 22

cross-sectiona i'ew of t e inl
al EQS to HEE andemayferm ep @yerhaag tTheranpleaf band of the reége 4@ gnay be

30 f:
< uEr’ or eﬂ%ﬁ%%ltyﬁ%r@e@ggggf éé@\%ﬁv if BigLue The Qvé?Hérﬂjs orn the ends

A second end 34 of

s 0ud0, &4 may he ysedA® ARCRERgES rrdﬂ?w fardhe ReRnecUqR pfpiRingss ophoses.

i0

15

t hﬁcdb?oﬁr?gﬂ t}@nle{ beaRHdas ﬁ% saﬁfb s’ifu@tuf@éd‘@éécﬁ@ﬂ fob BRMutlet 24
fromthe t he vessel S@_glgap_SS of the

f  arekthe ﬁ‘cﬂerwgﬁ?f t%%ml%%% may baHsedaﬁ@

1000 and nmay form an overhang The angl e of bend of

Ok HERDR A8 g0 £ GURTHD P2l Be FHleg? B eocute gt g o0

S efEhBrage Pointfod thet dvanedtih ef piPihgewy hadesoFigereblestiovsta anst end

f  bet 70 £g,1000 !
o) 1 VS8Rl AT PR S TR R0y
s ufosrhech(eialded) frem trenichidy df the \essall20wvihe inhering eirength ofthe ends
over
B e e
homiggmisedhcBrereliang Ing, jointre aanerrezzandmgdmasoft\Mea@aﬁ% This is
StLiEhid @o%z\?ﬁje?ﬁﬁhh&fgr h@éesten@ r@éﬂlér@tcoaﬂectémgnd héi‘noved from

over han be uSed in a simlar
nethadnetzd apdoptlet 2kef or r | ng to Figure 3, an overhang 42
of the inlet 22 may al so be used as an 10 anchorage

point for the connectjon of in or
P haenSistons ananoaraier ustreld Rabtsble A0BEHEn @i Hefemed
30efibodiféentioflties prégera fivebentidr, ebeéiﬁbaﬂseﬁpenim 2 kyd auuaet 24 of the

to

o | B A H LT A P 35560 mbiore

25

30

The metal panel may be a ductile metal such as, for example, copper, mild steel,
aluminum, lead or stainless steel. The metal panel may be flat or may even be

curved.

The apparatus 60 includes a 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 inciusive.
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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j The apparatus 60 is shaped as such to allow for the apparatus 60 to bore through a
ductile metal panel at a predetermined rpm of at least 3000 rpm without burls

25 forming from the metal panel. Instead, neck sections are formed (extruded) from the
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

30 66, 74, 80 and the whole first- end 86 when-the-apparatus 60 is viewed from the

~ front.
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the second section 70 is substantially the sanme as the
di aneter of a second end 76 10 of a third section 78.
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technology concerned that many variations or modifications may be made to details
of design or construction without departing from the present invention.

The present invention extends to all featufe‘s disclosed either individually, or in all

possible permutations and combinations.



5 housing of a drill (102). The boring of the opening
starts with the running of the drill at a
pre-determ ned speed of rotation (104). The appar atus
60 is then pushed through the position in the netal
panel where a mark nmade by gthe pre-hole was made

CLAIME6) . 10 Openings in a net aI panel forned using the

10.

nmet hod have neck protrusions on a first surface and a
second surface of the netal panel. An edge of the neck

Pr AhlAphals3sr Eo?ﬁlgfa'nroﬂenﬁ‘xﬁqn §$ﬁé¥5‘lq:a é‘lﬁﬁ@&cﬁ %Of the

met al panel may at an angl 70 to
108 CyhrﬁiéC@@e}te@Sl@ﬂ t%@mbkﬁﬁw aﬂpgfsat%setOMmaﬁd ingd hgusing of a drill;

Deéﬁ&a%hﬁélltﬁbf sé&ﬁor%qmthTfré[@e%dzfﬁstC@‘ndE Ssugk;r%d*k%hﬁer%ﬂfﬂﬁtg each

during one of the internmediate stages t he
dePBenanbiheciindislgptensions he neck protrusions. The

”eﬁvh@r@lri@)ﬁmgferé]%?gecfoﬂﬁ enfdls%tf e%[:h %é‘é%ﬁq:o L wnﬂ??@rcﬁameter of

Thema i's used for ductile metals suc ]
qageregcfb'geondan)ﬂ eRch previousg |saptianyand w@g@wame. diameter of a

St SddibRssbseh &S] I 10 WY byihdtidf ek eh%nﬁ@%g%&Q%ﬁ (ﬁéegiah%ter of the

t he foregoi ng description pre erre I ments

t heylipdicabaxtensigenti on, it will be understood by those
skilled in the technology concerned that many

variations or nodifications may be nade to details of
dedp gAryptus @sfaimed inoelaim 1 hwieretndpantimher ¢frasefienses between 2
prgﬁﬁgpwmgwgntlon The present invention extends to

all features disclosed either individually, or in al

25 possi bl e pernutations and conbinations. 8 9 CLAI M

1. AdMEp 9@5@&%@.&@& inQP4ifn 1 wHerR 81 MghHdh og?éE%ﬁé ishanel

|nclu Ing: a cylindrical extension to ena
apparatus to be gripped in a housing of a drill; and

a R HppdratuY a8liafR&d Fn‘H‘a‘%mVﬂ Whe?é?rﬂ’ﬁfqup{{b& glg cuttlng edges.

positioned sequentially wth each er an
cylindrical extension; wherein dianeters of second

engls appargfishas eslhan irFQﬁ)F‘%hgeofVEIéiﬁlstf‘?o di AFRISE e edges are

tapered at an angle of between 10° to 20°.

An apparatus as claimed in claim 5, wherein the edges are tapered at an angle of
between 14° to 16°.

~ An apparatus as claimed in claim 6, wherein the edges are tapered at an angle of
between 14.8° to 15.2°

An apparatus as claimed in claim 7, wherein the edges are tapered at an angle of
15

An apparatus as claimed in any one of claims 1 to 8, wherein the metal to be
- bored is ductile.

An apparatus as claimed in claim 9, wherein the ductile metal is selected from the
group of metals comprising: copper, mild steel, aluminum, lead and stainless

steel.



11.

12.

13.

14.

15.

16.

17.

18.

19,

the tapered first ends of each previous section and
wherein the dianeter of a section subsequent to the
cylindrical extension is |arger than the diameter of

the cylindrical extension. 2. An apparatus as cl ai ned

in claiml, wherein the nunger of sections is between

2 and 6 inclusive. 3. An apparatus as cIained in

claim2, wherein the nunber of sections is 4. 4.

ap PArAPPEERUS 2 CRimRain #nYceng o daimghbici B wmﬁéemabeuaeaaratus is

edgRedom &thibbNg edges. 5. An apparatus as clai nmed
in any one of clains 1 to 4, wherein the edges are

tapered at an angle of between 100 to 20. 6. An
apﬂﬁra%bé'l%tlﬁﬁa§élélhl@iqn iRy haiofRimI &S ¢4 rlmﬁet?&nqg&ﬁ%taﬁ b8nel is

tapered at an angle of betvveen 140 to

apﬁ atus as clained in claim®6, wherei n the edges are
tapered at an angle of between 14.8 to 15.2. 8. An
apparatus as clainmed in claim7, wherein the edges are

t aflBPRBaE{uS AP Eaiged ipany pse obclaings ispat.avheseindhe metateanel is
I Ng@yg.one of clains 1 to 8, wherein the netal to be
bored is ductile. 10. An apparatus as clained in claim

9, wherein the ductile netal is selected fromthe

Or AYRetRdd 1BRIRS Sn eeaﬂnﬁg i Aevetdt esmrmcma.hetr%&&ks of:

alum num | ead and stainl ess
apBaigtarredwieionarkdhe poslian qfﬁaae @wemganm,e metad) parel;

Whgtthih téﬁ%p%ﬁ%%u@fo%ohrﬁ; inBRishh O G0 de. 12. An

app aratus as clained in any one of claims | to 11,
whenging theydrilkgdeprepigtsmines speedof rotadionygndappar at us as

cl g ; Is{m@ thé aaﬁafa@aehreﬁgwh%am mbdb®y e prliRigi N the
metal panel s
where#% the drill is run at a pre-determined speed of rotation for a conduit to be

extruded from the metal panel.

A method for boring an opening in a metal panel as claimed in claim 14, wherein
the opening has neck protrusions on a first surface and a second surface of the
metal panel.

A method for boring an opening in a metal panel as claimed in claim 15, wherein
an edge of the neck protrusion on the first surface of the metal panel is bent at an
angle of between 70° to 100°.

A method for boring an opening in a metal panel as claimed in claim 15, wherein
an edge of the neck protrusion on the second surface of the metal panel is bent at
~an angle of between 70° to 100°.

‘A method for boring an opening in a metal panel as claimed in either one of claims
16 or 17, wherein the angle is 90°.

A method for boring an opening in a metal panel as claimed in any one of claims
15 to 18, wherein the size of the pre-hole determines the height of the neck

protrusions.



20.

21.

22,

23.

24.

25.

26.

27.

28.

curved. 14. A nethod to bore an opening in a netal
panel, including the steps of: boring a pre-hole to
mark the position of the opening in the netal panel;
attachi ng an apparatus for boring in a housing of a
drill; running the drill aty;a pre-determ ned speed of
rotation; and pushing the apparatus through a nark
made by the pre-hole, wherein the drill is run at

pr & ra@%eﬂ fRTrRABiNg 30 APBINGHR AANEIBHPINS 2% c@mﬁshmtarwns@f claims
extigysled Hepsh tmemer) pond& it 15. A nmethod for boring
an opening in a netal panel as clained in claim 14,
wherein the opening has neck protrusions on a first

SUnf peod fst tﬁmﬁ&%ﬁ%eﬁiﬁbftﬁ‘é%é’cﬁl paHRI a%lh%edqﬁ%‘y ond®f claims
A net hod for boring an opening in a netal panel "as

cl af iR &% iwherein tha 'I'Sta'WQWW% edge of the neck

protrusion on the first surface of the nmetal panel is
bent at an angle of between 70 to 1000. 17. A nethod
f of B8PS éoratwrfa@@ﬁm@ﬂma i aaetal Panghas claigned igjamyenepf claims

cl ait g 35 whelhah B meNtoAtASored istdiRiiBeCk protrusion on
the second surface of the netal panel is bent at an

angl e of between 70 to 100. 18. A nethod for boring an

Opei(‘m@ﬂ!ohﬂoﬁadfﬁn a&n ch'é'ﬁﬁig A% mb@l ﬁ@ﬂal b@ clﬁlrﬁéheih C‘Peﬁ;% 2 wherein
cl ai ns wherein the ang 900.

rrefh%o%POF'l?r mesH ﬂ%@eiﬁﬂ%ﬁ@m He 9ioU qfrémeé@fs p?QH@F'S'HQ copper, mild

¢l gleBBdiuhihudedtShdPdtamledt BRel. 15 t0 18, wherein the
size of the pre-hole determ nes the height of the neck

protrusions. 11 20. A nethod for boring an opening in

a Kﬁﬁéthod)ﬂﬁfbbrn@@ af |o§bﬁ‘iﬁ§ i B nfetl pﬁ{ﬁél é’sf clﬁlhfé'drfﬁ ai% oh@ of claims
19, wherein the netal panel is od f

bot# F?gz%whspﬁéwh?gor?ﬁe&rwa|spﬁ%eﬂ ro&@% szt .!ﬁ_a@t WPOaW

one of clains

‘A method for boring an opening in a metal panel as claimed in any one of claims
- 14 to 24 using the apparatus is claimed in any one of claims 1 to 13.

An apparatus for boring an opening in a metal panel as claimed in any one of
claims 1 to 13 used in the method as claimed in any one of claims 14 to 24.

An elongated vessel for the containment of fluid, including:

at least one inlet for the ingress of the fluid fo the vessel; and

at least one outlet for the egress of the fluid from the vessel;

wherein the vessel is sealed at a first end and a second end with the fluid in the
vessel maintained at a predetermined pressure, and wherein the inlet and the
outlet are annular conduits extruded from the vessel forming neck portions that
add structural strength and rigidity.

An elongated vessel as claimed in claim 27, wherein the vessel is formed from a
ductile metal sheet of a predetermined thickness chosen from the group of metals
comprising: copper, mild steel, aluminum, lead and stainless steel. '



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

14 to 19, wherein the nmetal panel is curved. 22. A
nmet hod for boring an opening in a netal panel as
claimed in any one of clainms 14 to 21, wherein the
metal to be bored is ductile. 23. A nethod for boring
an opening in a netal panel,as clainmed in claim 22,

\Amheéldhgatéaevé},@s;taé elamécﬁln 'c$a|§|e|280tvﬂ%rérﬁ OfRel BRCIHe8YPof the
of netal's conpri si tgﬁtaécopper mld steel, alum num

| edvctigmetsl optinetsatiqasti mm4. A nethod for boring an
opening in a nmetal panel as claimed in any one of

clains 14 to 23, wherein the pre-determ ned speed of

r ofBElopaated vepsel aa stlaimedm @rpfrﬁnezcé clgimgay ﬁ@a%were@ra firgt end

anoﬂﬁ@”i‘nl&pfdﬁ*u@eﬁérﬁ'anﬂﬁﬁ&lsuﬁﬁc&bﬁh@%’ssbn any one of
claims 14 to 24 using the apparatus is clainmed in any
one of clains 1 to 13. 26. An apparatus for boring an

OP R él&wda‘ibcﬂvé@élaés RARRM iRang bAé BEEais 2% N hekein a second
cl ai s used in the nethod as clainmed in any

on@hef f&'?é{’llﬂ@@tﬂyc{e@ from an innepgpriscg REeegssAbssel for

the containnent of fluid, including: at |east one

|nIet for the ingress of the fluid to the vessel; and

at An glpagaigd ¥esspl peclajraed inrnYeiead slaps 2Réo B1.wWhereip ghirst end

t N tNESSR profiBES irBmido &S Rhcd &f tREKRE . at a first

end and a second end with the fluid in the vessel
mai nt ai ned at a predeterm ned pressure, and wherein

t hﬁn'é’iﬁr@%ta@%s&&%s @Ak lin 8RE oA B As N W2t Sherein a second

extrud fromthe vessel formng neck portions that
adRnasefrthe oytiedipratiydes ffom amanen yifare of thegesseh el ongat ed
vessel as claimed in claim27, wherein the vessel is
formed froma ducti|le netal sheet of a predeterm ned

t e Rigegated Meehas slaimacHi agy eup obflaimst 3 1 33 whpisinsamgdge of

CORB st did! 6* tﬁé S8kt isBiaR UM angRAGK Fdilest 0MP$G0° forming an
steel. 12 . An elongated vessel as clainmed in claim

280velhiaBPei n the t hi ckness of the ductile netal sheet
is at least 1 mm 30. An elongated vessel as cl ained

in any one of clains 27 to 29, wherein a first end
An elongated vessel as claimed in any one of claims 30 to 34, wherein an edge of

the second end of the inlet is bent at an angle of between 70° to 100° forming an
overhang.

An elongated vessel as claimed in any one of claims 30 to 35, wherein an edge of
the first end of the outlet is bent at an angle of between 70° to 100° forming an

- overhang.

~ An elongated vessel as claimed in any one of claims 30 to 36, wherein an edge of
- -the second end of the outlet is bent at an angle of between 70° to 100° forming an
overhang.

An elongated vessel as claimed in any one of claims 30 to 37, wherein the angle
is 90°.

An elongated vessel as claimed in any one of claims 27 to 38, wherein the fluid in
the vessel is maintained at a maximum pressure of 2400 psi.



40.

of the inlet protrudes froman outer surface of the
vessel. 31. An elongated vessel as clained in any one

of claims 27 to 30, wherein a second end of the inlet
protrudes froman inner surface of the vessel. 32. An

el ongat ed vessel as clained;in any one of clains 27 to
31, wherein a first end of the outlet protrudes from

an outer surface of the vessel. 33. An elongated o
vedsélongated| esprl@sidrinmRy iRy ete & daimg 23 1o 138, wherein the fluid is
whgrr&tigednsecond end of the outlet protrudes from an

i nner surface of the vessel. 34. An elongated vesse

as clainmed in any one of clains 30 to 33, wherein an

edge of the first end of the inlet is bent at an

angl e of between 70 to 100 formi ng an overhang. 35.

An el ongated vessel as clained in any one of clainms 30
to 34, wherein an edge of the second end of the inlet

is bent at an angle of between 70 to 100 form ng an

over hang. 36. An elongated vessel as clainmed in any

one of clains 30 to 35, wherein an edge of the first

end of the outlet is bent at an angle of between 70 to
100 form ng an overhang. 37. An el ongated vessel as
claimed in any one of clainms 30 to 36, wherein an edge
of the second end of the outlet is bent at an angle

of between 70 to 1000 form ng an overhang. 38. An

el ongated vessel as clainmed in any one of clains 30 to
37, wherein the angle is 90. 39. An el ongated vesse
as clainmed in any one of clains 27 to 38, wherein the
fluid in the vessel is maintained at a nmaxi mum
pressure of 2400 psi. 13 40. An elongated vessel as
claimed in any one of clainms 27 to 39, wherein the

fluid is a refrigerant.



