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4 : DESCRIPTION : : - - ._é
5 The present invention relates to a fluid storage tank. )
6 - The fluid storage tank is used to store fluid which is-
7 under pressure.
8 The fluid storage tank of the present iﬁvention may be
9 - used as the hot water storage tank in a hot water
10 system. The hot water system may, for example, be a
11 solar, gas or electric hot water system. The fluid
12 storage tank of the present invention may be used in
-13 other applications in which fluid is stored under
14 pressure in a tank or similar container, eg water
15 filters, fire extinguishes, and gas cylinders.
16 FIELD OF THE INVENTION
17 Fluid storage tanks used to store fluid under pressure
18 may deteriorate over time.
19 | In fluid storage tanks used in hot water systems,
20 deteriorétiop generally occufs to the lining inside such
21 tanks which is in contact with the fluid stored in the
22 tank. However, due to the structure of conventionai
23 ' tanks when this deterioration occurs to the liniﬁg, the
24 entire tank must be replaced. |
25 In contrast the present invéﬁtion provides a fluid
26 sﬁq#age tank in'which'only tﬁe liner needs to be

27 replaced if it deteriorates. 1In this way the fluid

28  storage tank of the present invention is recyclable or

.29 renewable.

The present ihvéntion provides a fluid_storage,t;nk




‘the : fJ uid storage tank of the present invention nay Bhis
mater Storage tank in a hot water system The hot mat for
éXahp[e be a solar, gas or electric hot water system rage

tank of ghe present invention may be used in -other applications in which
f|UId is stored under pressure in a tank or simlar container, eg water

2 which may also be used in other applications in which

3 fluid is stored under pressure to provide a fluid

4 storage tank which is recyclable or renewable.

5 "SUMMARY OF THE PRESENT INVENTION

6 In accordance with one aspect of the present invention
-7 .there ic provided a fluid storage tank characterized in

8 that it comprises a main body having at least one

9 opening, cover means to close off said opening of said

10 main body, and seal means, said cover means and said

11 main body having a respective inside surface arranged to

12  be, in use, in contact with fluid stored in said fluid

13 storage tank, said main body comprising casing means and

14 liner means, said liner means provided inside said

15 casing means, wherein said cover means is releasably

16 retained in place and seals with séid inside surface of

17 said main body via said seal means such that said fluid

18 is storable in said fluid storage tank.

19 BRIEF DESCRIPTION OF THE DRAWINGS

20 Figure 1 is a partly cross-sectional elevation view of.a

21 first embodiment of a fluid storage tank in accor&ance

22_. ‘with the present invention; |

23 Figure 2 1is a partly cross-sectional elevation view of

24 the cover regicn of the fluid storage tank shown in

25 Figure 1;

26 Figu:é 3 is a perspective view of the cutside of the
27 cover region of the fluid storage tank shown in Figure
28 1;

FPigure 4 is a partly cross-sectional elevation view of

the cover region of a second embodiment of a fluid




fI|tErS fire extinguishes, and gas cylinders. FIELEmQEw&HEsBNM ceN Fluid
st 2:tanks used to store fluid under pressure may er tine.
IanIU|d storage tanks used in hot water systems, det erally
oceurs jo the lining inside such tanks whi3ck is in co t W the fluid
stored in the

2 storage tank in accordance with the present invention;
3 Figure 5 is a partly cross-sectional elevation view of a
4 third embodiment of a fluid storage tank in accordance
5 with the present invention;
6 Figure 6 is a partly cross-sedtiqnal elevation view of a
i 7 fourth embodiment of a.fluid storage tank in accordance
-8 with the present invention;
f 9 Figure 7 is a cross—-sectional elevation view of the
é 10 cover region of a fifth embodiment of a fluid storage
: 11 ~ tank in accordance with the present invention; and,
12 Figure 8 shows a particular embodiment of the casing and
13 liner of a fluid storage tank in accordance with the
14 present invention.
15 _ DESCRIPTION OF THE INVENTION

16 Figures 1 to 8 and the description of the preferred

17 embodiments use the same reference numerals to denote

l§ the same parts. The description of such parts is not

19 répeated for subseéuent embodiments, but it is to be

20 understood that it applies in like manner to such

21 subsequent embodiments.

22 In Figure 1 there is shown a fluid storage tank 10

23 comprising a main body 12 and covers 14 to close off

24 respective openings of the main body 12. The openings
25 are lécated at respective ends of the main body 12. The.
26 main body 12 has an-inside surface 15a. The-covers 14
27 eéch have an inside surfacé 15b. (The insiae surfaces:
28 15b of the covers 14 cannot_bé seen in Figures 1 to 3 of

? 29 the first embodiment of the fluid storage tank 10 since

© 30

the covers 14 are not shown in cross-section in those




ténk'.;kbmever due to the structure of conventional tanks when thIS
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co trast the present invention provides a fluid stora I m
the lineg needs to be replaced if it deterigprates. "

storage tank of the present invention is recyclable or

2 Figures. However, the inside surface 15b of a cover 14°
3 of the fifth embodiment of the fluid storage tank 60 can
4 be seen in Figure.7). The inside surfaces 15a and 15b
5 are, in use, in contact with the fluid stored in the
6 fluid storage tank 10.
7 The covers 14 seal with the inside surface 15a of ‘the
8 main body 12.
9 The main body 12 is substantially tubular.
. 10 The main body 12 comprises a casing 16 and a liner 18.

11  The liner 18 is provided inside the casing 16. The

12 liner 18 is provided adjacent the inside surface of the
13 casing 16. The liner 18 substantialiy conforms to the
14 inside surface of the casing 16.
15 Each cover 14 is provided with a seal at its outside
16 sﬁrface 19. This seal may be in the férm of an O-ring
17 20 which is positioned in a groove 22 provided on the

- 18 outside surface 19 of eéch cover l4. The O-ring seals
19 2b of the covers 14 seal with the inside surface 15a of

20 the main body 12.

21 The O-ring seals 20 and groovés 22 are provided on

22 respective portions.24 of the covers 14 which lie

23 adjacent the inside surface 15a of tﬁe main body 12.

24 Prefefably, the liner 18 extends sufficiently far to the

25 openings of the main body 12 that the O-ring seals 20'of.

26 the covers 14 seal with the liner 18. 1In this case the

27 inside surface 15a of the main body 12 is deflned by the

28 inside surface of the liner 18. This is shown in Figure
3'29 2. Whilst the.covérs 14 could'séal with the casing 16

30 instead (in which case the inside surface 15a of the

-
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main :ndy 12 is defined by the inside surface of the
casiig 16) this arrangemenf is not preferred.

Each cover 14 compfises a portion 24 and a dome like
portion 26. The portion 24 is drum like, or tubular.
Retaining means. is provided to retain each cover 14
reieasablj in position to close off the respective -
openings of the main body 12.

The retaining means enable the covers 14 to be
releasably retained in position without connecting the
aovers 14 to the main body 12.. The only "interaction"
between the main body 12 and the covers 14 is the
sealing contact'befween the O-ring seals 20 and the
portions 24 of the covers 14 with the inside surface 15a
of the main body 12. This is a pressure induced sealing
contact as will be later herein described.

The retaining means is shown in more detail in Figures 2
and 3.

In Figures 2 and 3, ﬁhe fetaihing means is sﬁowh as
CCfpriéing respective cover retention members 28 which
ars fixédly.secured to the main body 12 at respective
ends thereocf adjacent the covers 14. The cover
retention members 28 are fixedly secured to the main
body 12 by nuts and bolts shown at 30.

Bach cover retention member 28 comprises a plate like
portion 32, a peripheral strip like porﬁioh 33 and
strengthening ribsl34. At least the inside surface 35
of the plate like po;ﬁion 32 is shaped to conform to the
shape of the outer surface 15 of the dome like portion

26 of a cover 14. The plate like portion 32 may itself



fluid:is stored under pressure to provide a fl ui dhistSheehHas BeenReplagedch i s
recwcl abl e or renewabl e. SUMWWARY OF THE PRESENT | rdance
Wi th one aspect of the present invention there is i d storage
tank characterized in that it conprises @& main body having at |east one

openi ng, cover neans to close off said opening of said .
be dome like. The peripheral strip like portion 33"

3 extends around the periphery of the plate like portion

4 32 and projects therefrom away from cover 14. The strip
5 like portion 33 conforms with the 'shape of the inner

6 surface 15a of the main body 12. The strengthening ribs
7 34 extend between the.plate like portion=32 and the

8 peripheral strip like portion 33, at spaced intervals,

9 as best seen in Figure 3. The bolts 30 pass through the
iO strip like portions 33 and the main body 12 to secure

11 | the cover retention members 28 to the main body 12. 1In
12 Figure 2 a gap is shown between the outside surface 19
13 of the dome like portion 26 of the cover 14 and the

14 inside surface 35 of the plate like portion 32.

15 However, this is only for clarity of representation. 1In
16 practice, no such gap would exist.

17 Figure 4 shows a second embodiment of a fluid storage

18 tank 38 in accordance:with the present invention.

13 The fluid storage tank 38 is the same as the.fluid

20 storage tank 10 of the first embodiment except that it
21 employs an alternative. arrangement for securing the

22 cover retention members 28 to the main body 12.

23 ‘In the fluid storage tank 38, the nuts and bolts 30 are

24 not used. Instead, the end portions of the casing 16

25 . are turned over the edges of the strip like portions 33
126 of the cover retention members 28 to form a turned lip

27 39. The cover'retentibnlmemberé 28 are in this way

_ 28 fixedly secured to the casing 16 of the main body 12 by

29 a clamping type action of the turned lip 39.

The remainder of the fluid storage tank 38 is the same




mai n ‘body, and seal neans, said cover neans and said naln bod haV|n a

r gspeetirve-+-nsi de .surface arranged to be, in use, in co ﬂ aged
stor:d in said fluid storage tank, said nain body conprl ns
and 1iner neans, said liner neans provided inside said c

wherein said cover neans is releasably retdimed in place and seals
sald I nsi de surface of

2 as the fluid storage tank 10.

3 Figure 5 shows a third embodiment of-a fluid storage

4 tank 40 in accordance with the present invention.

5 The fluid storage tank 40 is similar to the fluid
.6-  storage tank 10 of the first embodiment except that it
7 employs a dlfferent arrangement of the retalnlng means
8 to retain the covers 14 in position.

9 In the fluid storage tank 40, the. retaining means

10 comprises the cover retention members 28 of the fluid
il storege tank 10, but these are not secured to the main

12 body 12.

13 Instead, there is provided an elongate bolt 42 which
14 extends through the main body portion 12 between the
15 covers l4. The covers 14 and cover retention members 28

16 ere provided with appropriate holes for the bolt 42 to
17 pass therethrough and nuts 44 are provided outside the

18 - tank 40 to keep the bolt 42 in position. The bolts 44

19 are provided on the outside of each pair of covers 14
20 and cover retention members 28.
21 The remainder of the fluid storage tank 40 is the same

22 as the fluid storage tank 10.

23 Figure 6 shows a fourth embodiment of a fluid storage
24 tank 50 in accordance with the present invention.
- 25 The fluid storage tank 50 is similar to the fluid
26 storage tank 10, except that it employs a different
27 arrangement of the retaining means to retain the covers
28 14 in position.
29 Once again, the retaining means comprises the cover

30 retention members 28 of the fluid storage tank 10, but



sai d' mai n body via said seal neans such that said fl urtlusSheasH
f4ul d.storage tank. BRI EF DESCRI PTI ON OF THE DRAW NGS F
crdss-sectional elevation view of a first enbodi nent of

P

tank in,accordance with the present |nvqn%|qn Figure 2 |s a part
croFs s%ctlonal el evation vi ew of

2

these are not secured to the main body 12.

The fluid storage tank 50 is provided with a flue-way 52
extending through the main body 12 between the covers
14. Securing means (not shown) are provided outside the

fluid storage tank 50 adjacent the cover retention

" members 28 in a similar manner to-thé bblts 44 of the

fiuid storage tank 40.

Thus, the fluid storage tank 50 is of a similar
structure to the fluid storage tank 40, except that the
bolt 42 of the fluid storage tank 40 is replaced by a
flue-way 52 and the bolts 44 are replaced by an
alternative, but analogous, form of securing méans.

The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 10.

Figure 7 shows the cover region of a fifth embodiment of

a fluid storage tank 60.

_ Whilst in Figqure 7 only one end of the fluid storage

tank 60 is shown, it will be understood that the other
end is of a similar form.

The fluid storage tank 60 is similar to the fluid
storage tank 10 except that it employs an alternative
sealing arrangemént of the covers 14' with the inside
surface 15a of the main body 12.

The covers 14' of the flﬁid storage tank 60 do not use
the O-ring sé&l 20 and groove 22 of the covers114 of the

previously described embodiments.

In the fluid storage tank 60, each covers 14' is formed

with an outwardly extending sealing flange or lip like

portion 62 at the outside surface 19 at the peripheral

r

aid
tIy



the cover region of the fluid storage tank shown in Fi ¥ Shed HafBegR@ladedi S @

pergspecti ve view of the outside of the cover region of ge .
tank shown in Figure 1, Figure 4 is a partly cross-secti i Vi ew
of the cqyer region of a second embodi ment gf_a fluid

.2 edge of the portion 24. This pbrtion 62 is taperea, as
3 can be seen in Figure 5. The portion 62 seals with the
4 - inside surface 15a of the main body 12.
; 5 The fluid storage tank 60 may employ retaining means of
é 6 the same .type as any of the fluid storage tanks 10, 38,
g 40 and 50. -
% 8 The remainder of the fluid storage tank 60 is the same
é 9 as the fluid storage tank 10.
% 10 In the fluid storage tank of the present invention, the
| 11 liner 18 may be in tae form of a membrane, coating,
12 ceramics material, or a tubular insert which fits into

13 the casing 16.

14 The liner 18 may be made of material which is

15 non-corrodable since the contents of the fluid storage
16 tank will be in contact with the liner 18. Depending

17 upon the application of the fluid storage tank of the

18 present invention, the liner 18 may need to be made of
19 material which is also high temperature resistant, e.g.
20 when the fluid storage tank is used as the storage tank
21 in a hot water system.
22 The liner 18 may be made _.Z a plastics polymer. The use
23 of a plastics polymer is particularly suitable.when_the-
24 liner 18 is in the form of a tubular insert.
25 The covers 14, 14 aré also preferably made of a

26 material which is non-corrodable (and high temperature
27 resistant if required) since the contents of the fluid

. 28 storage tank will also be in contact with the inside
29 surfaces 15b of the covers 14, 4.
30 The covers 14, 14° ﬁay be made from a plastics mateérial,

e S o



-3- storage tank in accordance with the present invention; Figure 5is a
partly ¢ross-sectional elevation viewof a third enbcpﬁiksmaﬂ{as)]seeakcﬁi{vm

stersos tank i secorsance o NHHA

2 e.g. plastics polymer.

3 If the covers 14, 1l4' are not made from a non-corrodable
4 (and high temperature resistant) material, then their

5 inside surfaces 15b are provided with a non-corrodable

6 (and high temperature resistant) coating or lining.

7. The casing 16 may be made from metal, e.g. steel. .

8  The casing 16 surrounds and encloses the liner 18..

9 Siﬁilarly, the cover retention members 28 retain thé

10 covers 14, 14' in position. 1In this way, the casing 16

11 and the cover retenfion members 28 supports the liner 18
12  and the covers 14, 14', respectively, and cafry the

13  structural stress from the fluid stored by the fluid
14 storage tank of the present invention.

15 The embodiments of the fluid storage tank that have been

16 described herein incorporate retaining means which
17 comprise cover retention members 28 having plate like
18  portions 32 conforming to the shape of the outer surface

19 19 of the dome like portions 26 of the covers 14; 14,

20 It is these plate like portions 32 which carry the

21 structural stress from the fluid pressing against the

22 covers 14, 14'. However, if the covers 14, 14' are made

23 of a material of sufficiently high strength, the cover

24 reteptibn members 28 may be omitted, or modified.

25 Accordingly, in the embodiments shoWh in Figures 5 and

26 6, the cover retention ﬁembers 28 may, in such cases, be

27 omitted. In the embodiments shown in Figures 1 to 4,

28 the cover retenﬁion members 28 may, in sugh cases, be

29 modified so that the plate like portions 32 are

30 omitted. This then leaves only the strip like portions
}




with the present invention; Figure 6 is a partly cross-ISShet ﬁiron_”m“:
mawe=0t--a fourth enbodi nent of a fluid storage tank in mﬂ h the
sent invention; Figure 7 is a cross-sectional el evath e

Er er fegion of a fifth enbodi nent of -a ¥} uid storage tank in accordance
with the present invention; and, _

2 33 which are secured to the casing 16 and which are

3 modified to engage with the covers 14, 14'. 1In this

4 way, the covers 14, 14' will still be retained in

5 position.

6 .Depending.gpon its application, appropriate holes (not

7 shown) for fittings and the like (not shown) may be

8 providéd in the covers 14, 14' and cover retention

9 members 28. In the case of the fluid storage tank being

10 used in a hot water system, such holes accommodate

11 fittings such as the fluid inlet and outlet.pipes.
12 The casing 16 may be formed from a strip material which
13 is wound into a helix structure and has its abutting

14 edges butt-welded together.

15 A casing of this type is shown in Figure 8 and is
f )
16 identified by reference numeral 16°'.
17 The casing 16' is formed from strip material 72 whose

18 butt-welded helical edges are shown by the helical line

|19 74,

20 A éasing 16' formed in this way is particularly suitable
21 when the fluid storage tank is used for a hot water
é 22' system. However, iﬁ may also be used for other
23 applications of the fluid storage tank.
24 The use of a casiﬁg 16' in the form shown in Figure 8 is
25 particula.ly suitable when the liner 18 is in the form
26 of a tubuiar insert. This is élso shown in Figure 8. .
27 A liner in the form of a tubular insert is identified in
28 Figure 8 by reference numeral 18'. The liner 18' is
29 fitted into a casing 16' made of strir .aterial 72 and
'?0 may have an outer diameter that is very slightly g:ga?g:
e 3 : - —
|




. . ' . . tH B
Figure 8 shows a particul ar enbodi nent of the ca5|ng This ” 1”?1U|d_ —
_storage tank in accordance with the present |nvent|on THE
ment s

fiNVENTICN Figures 1 to 8 and the description of the pr
tuse the same reference nunmerals to denolz 4he sane parts. The descrlptlon

of such parts is not _

2 than the inner diameter of the casing 16" such that the
i 3 ‘liner 18' cannot readily be inserted into the casing 16.
4 This liner 18' is first placed into a freezer to reduce
5 its -temperature. The temperature of the liner 18' is
6 reduced sufficiently such that it shrinks in ‘its radial
7 aireqtion, i.e. tﬁe diameter of the liner, 18' is
8 feduced. This reduction of its diameter needs to be
9 only a few millimgtres. Subjecting the liner 18' to a
10 temperature of minus 20°C for approximately 24 hours
11 results in sufficient reduction.
12 After the appropriate time, the liner 18' is removed
13 from the freezer and is then éushed into the casing 16°'.
§ 14 This temperatufe reduction of the liner 18' also results
15 in the liner 18' being inwardly pre-~loaded.
z 16 As the liner 18' returns to ambient temperature, it
: 17 expands. In so doing, the outer surface of the liner
;

18 18' tightly bears against the inner surface of the

% 19 casing 16°'.

20 The casing 16, 16' of the present invention carries the
21 structural stress from the fluid contents inside the

22 fluid storage tank. ﬁven in the case of the liner 18
23 being in the form of a tubular insert, this is also the
24 case.

25 The fluid storage tank of the present invention is

26  recyclable or renewable. This means that if defects
27 6c¢ur in the liner 18, 18' it can be replaced.

28 This can be dome by draining the contents of the fluid
29 storage tank and releasing the retaining means which

30 retains the covers 14, 14' in position. Depending upon




repeated for subsequent enbodi nents, but it is to be under amuht

pplies in |ike manner to such subsequent enbodlnentEW here is
iown a fluid storage tank 10 conprising a main body 4 to

ose of f respective openings of the main body 12. Th | ocat ed
al respdctive ends of the main body 12.-Th& - .

2 the form of the liner 18, 18', the liner 18, 18' can be

3 then removed from the casing 16, 16' and replaced. This
4 is particularly suitably in the case of the liner 18°
5 being in the form of an insert.
6 If the liber 18 is in the form of a coating, or the
7 like, en'bhe'inside surface of the casing 16, 16' then a
8 new coating can be applied or the casing 16, 16' and
9 lining 18 are both removed and replaced as a unit.
10 In another alternative embddiment; tbe main body 12 may
11 .furtber comprise a (tubular) sleeve (not shown).
12 This sleeve is inserted into the casing 16, 16' to lie
13 adjacent the inside surface of the casing 16, 16'. The
14 liner 18, 18' is then provided adjacent the inside
15 surface of the sleeve.
16 The sleeve can be used with any form of liner 18, 18°
17 and is_particulariy suitable when the liner 18 is in the
18  form of a coating or the like..

2 19 The sleeve may be made of an insulating material, e.g.
20 urethane.
21 When the liner 18, 18' becomes defective, the sleeve
22 along with the liner 18, 18' may be removed as a unit
23 from the casing 16 and replaced.

24 Thus, the form of the main body 12 and releasably

25 retained covers 14,14' (which are not connected to the
26  main body 12) of the fluid storage tank of the present
- 27 invention allow the fluid storage tank of the present

28 invention to be recyclable or renewable.

Whllst the embodiments of the fluld storage tank of the

present invention have been descrlbed with reference to _




mai n' body 12 has an inside surface 15a. The covers 13“ lacersi de
yfabace--15b. (The inside surfaces 15b of the covers ﬂ en in
Fi B¥es 1 to 3 of the first enbodi ment of the fluid st si nce

th§ coverls 14 are not shown in cross-secti b +n t hose

2 particular forms of the sealing arrangement (viz. O-ring
3 seais 20 and flange or lip like portions 62), covers 14
4 and retaining means of any suitable form may be used.
5 The fluid storage tank of the present invention can be
6 ~ used to store fluid under pressure.
7 - - The pressure exerted by the fluid contents of the fluid
8 storage tank of the present invention exerts outwardly
9 directed radial and longitudinal forces on the fluid
10 storage tank.
11 The longitudinal forces are countered by the retaining
12 means, or covers 14,14'. The retaining means prevent
13 the covers 14,14' from moving in the outward direction,
14 i.e. away from one another. At the same time, the
15 radial forces exerted by the contents of the fluid

g 16 storage tank push the drum like portions 24 of the

‘ 17 covers 14, 14' in a radial direction to bear against the

i 18 inside surface 15a of the main body 12. This pushes the

19 seal means, e.q. thé O-ring seals 20 or the sealing

20 flange or lip like portions 62, into closer contact with
21 the inside surface 15a (é.gq the liner 18) of the main
22 body 12 thus providing a stronger seal.with increasing

: 23 pressure of the fluid in the fluid storage tank.

ﬂ 24 Whilst in the embodiments hereindescribed, the fluid

I125 . storage tank of the embodiments is shown as having a

26 pair of covers 14, 14' which are.releaéably positioned
27 to cove? a respectiﬁé épening, it is possible ﬁhat only
123 one of the covers 14, 14' is releasably retained and the
§29 other cover 14, 1l4' is fixediy retained at one end, i.e.

'30 fixed to the main body'12. This may be done by directly




-4- Figures. However, the inside surface 15b of a dbijShestbasB fifth
espedtnent of the fluid storage tank 60 can be seen i & The
[ qgide surfaces 15a and 15b are, in use, in contact stored

inttheqfluid storage tank 10. - 15 =~
2 connecting the cover 14, 14' to the casing 16, e.g., by
3 a metal strap or by fixediy connecting a securing means
4 of the retaining—méans to the casing 16.
5 In the case oﬁ the fluid storage tank of the present
6 invention being used in a hot water system, e.g. a
7 solar; gas, or electric hot water system, the fluid
8 storage tank encloses a space which is suitable to
9 contain potable water, e.g. drinking water.
10 In other applications, the fluid storage tank would
11 store the appropriate fluid, e.g. gas in a gas cylinder
12 application, etc. .
13 Modifications and variations such as would. be appafent
% 14 to a skilled addressee are deemed within the scope of

15 the present invention.
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The.ddvqrs 14 seal with the inside surface 15a of the

. . X : 18| n t eerl-ﬁe 131'4,33_
mErr-body 12 i's substantially tubular. The main body asi ng
1& and a liner 18. The liner 18 is provided inside the “\Eml\ l'i ner

! |

"is ptovided adjacent the inside surf-adé of the casi r 18

substantially confornms to the
. : CLAIMS
3 1. A fluid storage tank characterized in that it
4 comprises a main-bédy having at least one opening, cover
5 means to closg off said opening of said main body, and
6 seal means, said cover means and said main body having a
7 respectivé inside surface arranged'to'bé! in use, in
8 contact with fluid stored in said fluid storage tank,
9 said main body comprising casing means and liner means,.
10 said liner means providedlinside said casing means,
11 = wherein said cover means is releasably retained in place
12 and seals with said inside surface of said main body via
13 said seal means such that said fluid is storable in said
14 fluid storage tank. |
15 2. A fluid storage tank according to Claim 1,
16 characterised in that said cover means has an outside
17 surface and said seal means is provided substantially at
_-% 18 said outside surface.
% 19 | 3. A fluid-stérage tank according to Claim 2, .
% 20 characterized in that a portion of said outsidg surface
| 21 of said cover means lies substantially adjacent said
22 inside surface of said main body and said seal means is
1 23 provided substantially at said portion of said outside
| 24 surface of said cover meéns.
25 4. A fluid storage tank according to Claim 3,
26 characterized in that said seal means comprises a
| 27 sealing ring member which is located in a groove formed
| 28 in said cover means at said portion of said outside
29 surface of said cover means; |
30 .5. A fluid storage tank according to Claim_ii__#___ﬂr____.————
i
| 1L \\\I\}II'" i

;



| nsi de‘ surface of the casing 16. Each cover 14 is pl’%is@%tl\msuahen&{e leed at

- side surface 19. This seal may be in the formo mhlch
=positioned in a groove 22 provided on the outside SH ach
gver 14. The Oring seals 20 of the covers 14 seal . e surface
1fa of thle nmain body 12. _ - 17 -

2 characterized in that said seal means comprises a

3 sealing flange substantiaily at a peripheral edge of

4 said portion of said cover means.

5 6. A fluid storage tank according to any one of Claims
6 1l to 5, characterized in that retaining means is

7 provided to retain said cover means in Place.

8 7. A fluid storage tank according to Claim 6,

9 characterized in that said retaining means comprises at

10 least one cover retention member and securing means,

11 said cover retention member having at least a first

12 portion and said securing means engaging with said first
13 portion to secure said cover retention member to said

14 main body. |

15 8. A fluid storage tank according to Claim 7,

16 characterized in that said securing means comprises nuts
17 and bolts which extend through said first portion of

-18 said cover retention ﬁember and said ﬁain body.

19 9. A fluid storage tank according to Claim 7,

20 characterized in that said securing means compriées the

21 end portion of said casing means turned over an edge of

22 said first portion of said cover retention member.

23 10. A fluid stbrage tank according to any one of Claims
24 7 to 9, characterized in that said securing means

25 - secures said cover retention member to said casing means

26 of said main body .

27 11. A fluid storage tank accordines *~ 2ny one of claims
28 7 to 10, charactérised in that said first portion of
29 = said cover retention member engages with said cover

.E 30 means to retain said cover means in place.
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The Xrring seals 20 and grooves 22 are provided on res ective portlons 24
of fLhe ctovers 14 which l'ie adjacent the inside surf 48 n body
- Preferably, the liner 18 extends sufficiently fa m gs of
‘#he main body 12 that the Oring seals 20 of the cov h the

?1ner 18, In this case the inside surfaceg l15a of the mai n body 12 is
eflned by the

2 12. A fluid storage tank according to any one of claims
3 7 to 10, characterised in that said cover reteﬁtion
4 member has a second portion which contacts said cover
5 means to retain said cover means in place.
6 13. A fluid 'storage tank according to Claim 6,
7  characterized in that said retaining means compriées at
8 least one cover retention member and elongate member
9 ' means, said cover retention member having a first
10 po;tion and a second portion, said elongate member means
11 extending through said fluid storage tank said cover
12 means and said second portion of said cover retention
13 member and secured outside said fluid storage tank.
14 14. A fluid storage tank according to claim 6,
15 characterised in that said retaining means comprises
16 elongate member means extending through said fluid
17 storage tank and said cover means, and secured outside
i8 - séid fluid storaéé tank.
19 15. A fluid storage tank according to Claim 13 or 14,
20 | characterized in that said elongate member means
21 comprises bolt means which is secured by nut means
22 outside said fluid storage tank.
23 16. A fluid storage tank according to Claim 13 or 14,
24 characterised in that said eloﬁgate member means
.25 comprises flue-way means which is secured outside said
26 fluid storage tank.
27 17. A fluid storage tank according to any one of Claims
28 7 to 13, 15 or 16, characterised in that said first
29 portion of said cover retention member comprises strip
 30 material. —

A




|n5|de surface of the i er 1q ThIS I's shown in Figure ﬁu \Whi | st t he

14 coul d T8 aS|ng 16 instead (in whi lﬂﬂ u"tﬁﬂne
i ace 15a of th Lo 1% he

12 is defined by the in c

1 - 19 -

2 18. A fluid storage tank according to claim 12,

3 characterised in that said second portion comprises a

4 plate portion which has an inside surface shaped to
5 confirm With'said cover means.

6 19, .A fluid stprage tank according to. any one of Claims

7 1 to 18, characterized in that said main body fufther
8 comprises a sleeve positioned adjacent said casing
g means, and said liner means is provided adjacent said

% 10 sleeve.
11 20. A fluid storage tank according to any one of Claims
12 1 to 18, characterized in that said liner means is
13 provided adjacent said caéing means.
14 21. A fluid storage tank according to any one of Claims
15 1 to 20, characterized in that said liner meaﬁs
16 compriées a membrane, coating, ceramics material, or a
17 . tubular insert.

-18.  22. A fluid storége tank according to any one of Claims
19 1 to 21, characterized in that said main body comprises
20 two openings, one.ét each end thereof and a said cover
21  means is provided a£ a respective said end. -

22 23. A fluid storage tank according to any one of Claims

23 1 to 22, characterized in that said casing means is made
24. of metal and said inside surféces 6f said main body and-
25 said cover means are made of non-corrodable material.

26 24. A fluid storage tank according to any one of Claims
27 1 to 23, characterized in that said liner means is made

_;:28 of non-corrodable material.
29 25. A-fluid storage tank according to any one of claims
30 1 to 24, characterised'in’thaé s#id-cééing means
}




césth’lG) this arrangenent is not preferred. Each cover 14 conprises a

" 24 and a dont |ike portion 26. The portion 24 '
. Retaining nmeans is provided to retain each co{t“ﬂl@“l!m!ﬂnﬁk&ﬂ" in
on tp close off the respective openings of the makn y . sThe
i'ni ng Treans enabl e the covers 14 to be

2 comprises strip material wound into a helix with its
3 abutting edges connected.
—_—
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rel easably retained in position w thout connecting the covers 14 to the
mai n body 12. The only "interaction" between the main body 12 and the
covers 14 is the sealing contact between the Oring seals 20 and the
portions 24 of the covers 14 with the inside surface 15a of the nmain body
12. This is a pressure induced sealing contact as will be later herein
descri bed. 21

"FLUID STORAGE TANK"

ABSTRACT

A fluid storage tank (38) comprising a main body (12) and covers (14) to
close off openings of the main body (12). The main body (12) and covers
(14) have inside surfaces (15a, 15b) which are, in use, in contact with fluid
stored in the tank (38). The main bddy (12) is made up of a casing (16) and
a liner (18) which is provided inside the casing (16). The covers (14) are
releasably retained in place and seal with the inside surface (15a) of the
main body (12) so that fluid can be stored in the tank (10).

This Sheet Has Been Reri
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The Fétalnlng nmeans is shown in nore detail in Figures 2 and 3. In Figures

we- 3, the retaining means is shown as conpri si over T
kntlon menbers 28 which are fixedly secured tﬁ he
pective ends thereof adjacent the covers 14. Jhe céﬂggﬂggﬁgnglo menber s

2& are fixedly secured to the main 1/5
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ﬁffengthenlng ribs 34. At |east the |n5|de .
sortion 32 is shaped to conformto t}l’% shap e - cHfpe
3 pl ate I|ke port/Q@ 32 may I tself

dorre i ke portion ff of a cover 14
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be dome |ike. The peripheral strip |ike_portion 33 extends around the . . ..
pe rFiphery of the plate |ike portion 32 TWH@&# ﬁAéEﬁ ﬁfJ%om away from

ver 14. The strlpllke portion 33 conflorns Wep Egs of the inner
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surface 15a of the main body 12. The strengthening ribs 34 extend between

te plate | i ke portion 32 and the peri pheralg 33, at T
$aced intervals, as best seen in Fi gure 3. [[H&IHBHERT BASmEEN ilhr ough t he

sqrip like portions 33 and the nmain bagy 12 jfo se®BERLAGED covel| retention
gnbers 28 to the main body 12. In Figure 2 T gap rs Sho en the

o;tside surface 19 \20 12 D 16\ /20 | ‘/,50
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ot'{h@‘qone like portion 26 of the covef AN ek
e pl ate |ike portion 32. However, thifg is La HAB BEEar it v of
dpresentation. In practice, no such gee=woull ] -8%ED .- Fifjure 4 shows a

sgcond enbodi nent of a fluid storage tank 3 1 FeEs? Wi th the present
I jvention. The fluid storage tank 38 is the sane as the fluid
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ID ISTORAGE TANK"

DESCRIPTION
The present invention relates to a fluid storage tank.
The fluid storage tank is used to store fluid which is
under pressure.
The fluid storage tank of the present invention may be
usgd as the hot water storage tank in a hot water
system. The hot water system may, for example, be a
solar, gas or electric hot water system. The fluid
storage tank of the present invention may be used in
other applications in which fluid is stored under

pressure in a tank or similar container, eg water

filters, fire extinguishes, and gas cylinders. lwathB*mRe““

Fluid storage tanks used to store fluid under pressure

FIELD OF THE INVENTION I

may deteriorate over time.

In fluid storage_taﬁks used in hot wﬁter systems,
deterioration generally occurs to the lining inside such
tanks which is in contact with the fluid stored in the
tank. BHowever, due to the structure of conventional
tanks when this deterioratibn occurs to the lining, the
entire tank must be replaced.

In contrast the present invention provides a fluid

storage tank in which only the llner needs to be

rener

i ? '> f' 0¥ g
replaced if it.deterloratei Inztnlsﬁ%ay ﬁbe él%ld
storaée tank of the present invention is recyclable or
renewable.

The present anentlon provides a fluid storage tank
This is the’ replaooment sheet
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ated on menmbers 28 are in this way fixedly secured to the

in body 12 by a clamming type actionpgf ié e tgptaumtﬂdfﬂlyheet

f the fluid storage tank 38 is the sane
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which may also be used in other applications in which

fluid is stored‘under pressure to provide a fluid
storage tank which is recyclable or renewable.

‘SUMMARY OF THE PRESENT INVENTION
In accordance.with one aspect of the present invention
there i; provided a fluid storage tank characterized in
that it comprises a main body hav;ng at least one
opening, cover means to close off sald opening of said
main body, and seal means, said cover means and said
main body having a respective inside surface arranged to
be, in use, in contact with fluid stored in said fluid
storage tank, said main body comprising casing means and
liner means, said liner means provided inside said
casing means, wherein said cover means is releasably
retained in place and seals with said inside surface of
said main body via said seal means such that said fluid
is storable in said fluid storage tank.

.BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a partly cross-sectional elevation view of a

first embodiment of a fluid storage tank in accordance

- with the present invention;

Figure 2 is a partly cross-sectional elevation view of
the cover region of the fluid storage tank shown in
Figure 1; | |

Figure 3 ié a perspective yiew of the outside of the
cover fegion of the fluid storaééﬁégikzéhoWn in Fiqure
1

Figuré 4 is a partly cross-sectional elevatiqn view of

the cover region of a second embodiment of a fluid



-7-.as thé_ uj.d ofa ank 10. Figure 5 shows a third enbodi nent et
“fiuid storad¥y 'W‘t aﬂ Beﬂ gﬁé;rdance with the present Trh‘iv;éatthwlif‘&emmg{“u?‘da

storage tank to the fluid storage tank 10 of the first
[ - I li ff t t t aini
rererrt;(r)]gl ment- e npl oys a di f %r en arrangergsar{e= (i3 m{;r}gg‘@l_m ng

storage tank in accordance with the present invention;
Figure 5 is a partly éross-sectional elevation view of a
third embodiment of a fluid storage tank in accordance
with the present invention;

Figure 6 is a partly cross-sectional elevation view of a
fourth embodiment of a fluid storage tank in accordance
with the preéent invention;

Figure 7 is a cross-sectional:elevation view of the
cover region of a fifth embodiment of a fluid storage
tank in accordance with the present invention; and,
Figure 8 shows a particular embodiment of the casing and
liner of a fluid storage tank in accordance with the

present invention.

DESCRIPTION OF THE INVENTION
Figqures 1 to 8 and the description of the preferred
embodiments use the same reference numerals to denote
the same parts. The description.of such parts-is not
reéeated for subsequent emboaiménts, but it is to be
understood that it applies in like manner to such
subsequent embodiments.
In Fiqure 1 there is shown a fluid storage tank 10
comprising a main body 12 and covers 14 to close off
respective openings of the main body 12. The openings

are located at respective ends of the main body 12. The

main body 12 has an inside surface 15a. The covers 14
sach have an inside surface 15b. (The inside surfaces

15b of the covers 14 cannot be seen in Figures 1 to 3 of

e i e e e

:he first embodiment of the fluid storage tank 10 since

-he covers 14 are not shown in cross—-section in those

——an e
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t
.to .refain themp%g&gas]geeﬁﬁe ition. In the fluid storagg #‘ mgp\amm?'ﬁe’hee'
the fluid

retai ni ng mean cover retention nember$

storage tank 11““@'@%31“& not secured to the main bodﬁal@ ead
there is provi bolt 42 mhlch extends tipateng main . body
portion 12 between the

Figures. However, the inside surface 15b of a cover 14°
of the £ifth embodimént of the fluid storage tank 60 can
be seen in Figure 7). The inside surfaces 15a and 15b
are, in use, in contact with the fluid stored in the
fluid storége tank 10.

The covers 14 seal with the inside surface 15a of the
main body 12.

The main body 12 is substantially tubular.

The main body 12 comprises a casing 16 and a liner 18.
The liner 18 is provided inside the casing 16. The
liner 18 is provided adjaceﬁt the inside surface of the
casing 16. The liner 18 substantially conforms to the
inside surface of the casing 16.

Each cover 14 is provided with a seal at its outside
surface 19. ' This seal ﬁay be in the form of an O-ring
20 which is positioned in a groove 22 provided‘on the
outside surface 19 of each cover 14. The O-ring seals
20 of the covers 14 seal with the inside surface 15a of
the main body 12.

The O-ring seals 20 and grooves 22 are provided on
respective bortions 24 of the covers 14 which lie
adjacent the inside surface 15a of the main body 12.
Prefefably, the liner 18 extends sufficiently far to the
openings of the main body 12 that the O-ring seals 20 of'
the covers 14 seal with the liner 18. 1In this case the
inside surféce 15a of the main body 12 is defined by the
inside surface cof the linex 18. This is shown in Figure
2. Whilst the covérs 14 could seal with the casing 16

instead (in which case the inside surface 15a of the



cquers 14. The favees HABeMReptacader 1 et enti on menber syid it mpladedent wheel
2 to pass therethrough and nuts 44 are

appropriate hol es
provi ded out si de ;[1 keep the bolt 42 in positigng AUG"leBQSoIts 44
are provided on t of each pair- & -covers 14Dai®d cover retention

menbers 28. The remainder of the fluid storage tank 40 is the sane
mgin . dy 12 is defined by the inside surface of the

casi.g 16) this arrangement is not preferred.
Each cover 14 comprises a portion 24 and a dome like
portion 26. T@e portion 24 is drum like, or tubular.
Retaining meanéiis provided to retain each cover 14 |
releésably in position to close off the respective .
openings of the main body 12.
The retaining means enable the covers 14 to be
releasably retained in position without connecting the
eovers 14 to the maiﬂ body 12.. The only "interaction"
between the m#in body 12 and the covers 14 is the
. sealing contact between the O-ring seals 20 and the
portions 24 of the covers 14 with the inside surface 15a
of the main body 12. This is a pressure induced sealing
contact as will be later herein described.
The retaining means is shown in more detail in Figures 2
and 3. |
In Figureé 2 and 3, the retaining means is shown as
ccprising respective cover retention membérs 28 which
a2 fixedly secured to the main body 12 at respective
ends thereof adjacent the covers 14. The cover
‘retention members 28 are fixedly secured to the main
body 12 by nuts and bolts shown at 30.
Each cover retention member 28 cbmprises a plate like
portion 32, a peripheral strip like portion 33 and
strengthening ribs 34. At least the inside surface 35
of the plate like portion 32 ié shaped to conform to the
shape of the outer Surface 19 of the dome like portion

26 of a cover 14. The plate like portion 32 may itself
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tacement sheet

re
as the flui s l%gtq.ggggeankplakéh Figure & shows a Tl HeRbodi nent of a fluid

'étorage tan ce with the present |nvent|on‘”g | uid storage
tank 50 is si |UId storage tank 1093@%0 k enpl oys a
different arr e retaining_ nmgans to retain the covers 14" |n
posi tion.

" be ;dome like. The peripheral strip like portion 33°

extends around the periphery of the plate like portion

32 and projects therefrom away from cover 14. The strip

-~ like portion 33 conforms with the shape of the inner

surface 15a of the main body 12. The strengthening ribs
34 extend between the plate like portion=32 and the
peripheral strip like pdrtion 33, at spaced intervals,
as best seen in Figure 3. The bolts 30 pass through the
strip like portions 33 and the main body 12 to secure
the cover retention members 28 to the main body 12. 1In
Figure 2 a gap is shown between the outside surface 19
of the dome like portion 26 bﬁ the cover 14 and the
insidé surface 35 of the plate like portion 32.

However, this is only for clarity of represenfation. In
practice, no suéh gap would exist.

Figure 4 shows a second embodiment of a fluid storage
tank 38 in accordance with the present invention.

The fluid storage tank 38 is the same as the fluid
storage tank 10 of the first embodiment except that it
employs an alternative. arrangement for securing the-
cover retention members 28 to the main body 12.

In the fluid storage tank 38, the nuts and bolts 30 are
not used. Instead, the end portions of the casing 16
are turned over the edges of the strip like portions 33
of the cover retention memberé 28 to form a turned lip
39. The cover retention members 28 are in this way
fixedly secured to the casing 16 of the main body 12 by
1 clamping type action of thé turned lip 39.

The remainder of the fluid storage tank 38 is the same



Once ‘agai n, t henhis SHeailai B o& conprises the cover retention nenbers 28 of
the fluid storag, m -8- these are not secured to the main

body 12.

| N This ig the replaoement sheet

- 7 -
a:s the fluid storage tank 10. Date: 23 A }995
Figure 5 shows a_thi;d embodiment of a fluid storage
tank 40 in accordance with the éresent invention.
The fluid storage tank 40 is similar to the fluid
storage tank 10.of the first embodiment except that it
employs a different arrangement of the retaining means
to retain the covers 14 in position.
In the fluid storage tank 40, the retaining means
comprises the cover retention ﬁembers 28 of the fluid
stofege tank 10, but these are not secured to the main
bedy 12.
Instead, there is provided an elongate bolt 42 which
extends through the main body portion 12 between the

covers 1l4. The covers 14 and cover retention members 28
ere provided with appropriate holes for the bolt 42 to
pass therethrough and nuts 44 are provided outside the
tank 40 to keep the bolt 42 in positionf The bolts 44
are provided on the outside of each peir of covers 1l4.
and cover retention members 28.

The remainder of the fluid storage tank 40 is the same
as the fluid storage tank 10.

'Fiqure 6 shows a fourth embodiment of a fluid storage
tank 50 in accordance with the present invention. |
The fluid storage tank 50 is similar to the fluid
storage tank 10, except that it employs a'diffe;ent
arrangerment of the retaining means to retain the covers
14 in position.’

Once again, the retaining means compriees the cover

. retention members 28 of the fluid storage tank 10, but



The filuid stora e tq@ﬁsggmk_lgapV|ded with a flue-way 52 extending through
‘the main body overs 14. Securing neans (not, s‘f_ll 2@9‘3 MRent sheel
provi ded outsid mﬁm‘k mrage tank 50 adj acent t heToigviatng I on
menbers 28 in a to the bolts 44 of the fluid storage t@ﬁé 40.
Thus, the fluid storage tank 50 is of a sl ar Date: 2 i

these are not secured to the main body 12.

The fluid storage tank 50 is provided with a flue-way 52
extending through the main body 12 between the covers
14. Securing means (not shown) are provided outside the
fluid storage tank 50 adjacent-the cover retention
members 28 in a similar manner to the bolts 44 of the
fluid storage tank 40.
Thus, the fluid storage tank 50 is of a similar
structure to the fluid storage tank 40, except that the
bolt 42 of the fluid storage tank 40 is replaced by a
ilue-way 52 and the bolts 44 are replaced by an
alternative, but analogous, form of securing méans.
The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 10.
Figure 7 shows the cover region of a fifth embodiment of
a fluid storage tank 60.
Whilst in Figure 7 only one end oi -the fluid storage
tank 60 is shown, it will be understood that the other
end is of a similar form.
The fluid sﬁorage tank 60 is similar to the fluid
storage tank 10 except that it employs an alternative
sealing arrangement of the covers 14' with the inside
surface 15a of the main body 12.
The covers 14' of the fluid storage tank 60 do not use
the O~ring séal 20 and groove 22 of the covers 14 of the
previously.described embodiments.
~In the fluid storage tank 60, each covers 14' is formed
with an outwardly extending sealing flangé or lip like

vortion 62 at the outside surface 19 at the peripheral

SRR v -
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structure to the, or tank 40, except that the bo

fluid storage ta i gla ee"ﬁf%aed by a flue-way 52 and thel !ﬁiss 2ie§§oement
repl aced by an aI Hm mﬂ anal ogous, . form of securing mean

remai nder of the tank 60 is the same as the fgathd i% M,S;e\%b

tank 10. Figure 7 shows the cover region of9a fifth enbodi ment of

édge of the portion 24. This portion 62 is tapered, as
can be seen in Figufe 5. The portion 62 seals with the
inside surface 15a of the main body 12.

The fluid storage tank 60 may employ retaining means of
the same .type as any of th¢ fluid storage tanks 10, 38,
40 and 50. |

The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 10.

In the fluid storage tank of the present invention, the
liner 18 may be in tﬂe form of a membrane, coating,
ceramics materiél, or a tubular insert which fits into
the casing 16.

The liner 18 may be made of material which. is
non-corrodable since the contents of the fluid storage
tank will be in contact Qith the liner 18. Depending
upon the application of the fluid storage tank of the
present invention, the liner 18 may need to be made. of
material which is also high temperature resistant, e.g.
when the fluid storage tank is used as the storage tank
in a hot water system.

The liner 18 may be made . a plastics polymer. The use
of a plastics polymer is particularly suitable when the
liner 18 is in the form of a tubular insert.

The covers 14, 14" are also oreferably nade of a
material which is non-corrodable (and high temperature
resistant if required) since the contents of the fluid
storage tank will also be in contact with the inside
surfaces 15b of the covers 14, 14°'.

The covers 14, 14' may be made from a plastics material,

I L P L T P P I L T
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a fluid stora e t st in Figure 7 only oﬁg~2§ﬂ§—5?_TTﬂ§’FF“‘d“
st or age Thisnk Sﬂéﬁﬁgn\yw%éﬂmll be under st ood thaﬂhﬁﬁbwumhe cen@iflades O
simlar forn1 §hﬁg§hqmﬁ storage tank 60 is simlar t rage
tank 10 it enpl oys an altergatlve sealln f t.he
covers 1 mnth the inside )

e.g. plastics polymer.

if the covers 14, 14':are not made from a non-corrodable
{and high temperature resistant) méterial, then their
inside surfaces 15b are provided with a non-corrodable
(and high temperature resistant) co;ting or lining.

The casing 16 may be made from metal,-e.g. steel. .

The casing 16 surrounds and encloses the liner 18..
Similarly, the cover retention members 28 retain the
covers 14, 14° in position.  In this way, the casing 16
and the cover retention members 28 supporté the liner 18
and the covers 14, 14', respectively, and carry the
structural stress from the fluid stored by the fluid
storage tank of the present invention.

The embodiments of the fluid storage tank that have been
described herein incorporate retaining means which
comprise.cover retention members.ZB having piate like
portions 32 conforming to the shape of thé outer surface
19 of the dome like portions 26 of the covers 14, 14'.
It is these plaﬁé like éortions 32 which carry the
structural stress from the fluid pressing against the
covers 14, l14'. However, if the covers 14,.14' are made
of a material of sufficiently high strength, the cover
reteption members 28.may be omitted, or modified.
Accordingly, in the embodiments showﬁ in Figures 5 and
6, the cover retention members 28 may, in such cases, be
omitted. In the embodiments shown in Figures 1 to 4,
the cover retention members 28 may, in such cases, be
modified so that the plate like portions 32 are

omitted. This then leaves only the strip like portions




~surface 15a of . th isflebDdy 12. The covers 14 - }ﬁgp&ﬂ aedage tank
60 dmiste thes@P3E Y ring seal 20 and groove 22 o mﬂ “ﬂl of t he - -

previously descrlbgg enbodi ments. In the fluid st each covers

n outwardly extenglf? Sealing l'i ke-
h

14" is foz
por t DG at the outside surface 19 at e perlpheral
33 which are secured to the casing 16 and which are’

modified to engage with the covers 14, 14°‘. in this
way, the covers 14, 14' will still be retained in
position.
Depending .upon its application, appropriate holes (not
shown) for fitﬁings and the like (not shown) may be
provided in the covers 14, 14 and cover retention
members 28. In the case of the fluid storage tank being
used in a hot water system, such holes accommodate
fittings such as the fluid inlet and outlet.pipes.
The casing 16 may be formed from a strip materiél which
is wound into a helix structure and has its abutting
edges butt-welded together.
A casing of this type is shown in Figure 8 and is
identified by reference numeral 16°'.
The casing 16' is formed from strip material 72 whose
sutt-welded helical edges are shown by the helical line
4. |
v casing 16' formed in this way is particularly suitable
then the fluid storage tank is used for a hot water
ystem. However, it may also be used for other
pplications of the fluid storage tank.
he use of a casing 16' in the form shown in Figure 8 is
articula.ly suitable when the liner 18 is in the form
£ a tubuiar insert. This is also shown in Figure 8.
liner in the form of a tubular insert is identified in
igure 8 by reference numeral 18'. The liner 18' is
itted into a casing 16' made of strir ~aterial 72 and

1y have an outer diameter that is very slightly greater oo



-9 - edge\ hbs s@elion 24, This portion 62 is tape la&g@en i n
T‘E,?g\%rtawep?ﬁ% portlgn 62 seals with the |. nsi de surfaf:'Fﬁ; Bimmu’iff”ﬁl n body—~
Daet a1 VR Si2-
than the inner diameter of the casing 16" such that the
liner 18* cannot readily be inserted into the casing 16.
This liner 18' is first placed into a freezer to reduce
its temperature. The temperature of the liner 18’ is
reduced sufficiently such that it shrinks in its radial
direétion, i.e. the diameter of the liner 18' is
reduced. This reduction of its diameter needs to be
only a few millimgtres.' Subjecting the liner 18* to a
temperature of minus 20°C for approximately 24 hours
results in sufficient reduction.
after the appropriate time, the liner 18° is removed
from the freezer and is then pushed into the casing 16°'.
“his temperature reduction of the liner 18' also results
.n the liner 18' being inwardly pre-loaded.
\s the liner 18‘' returns to ambient temperature, it
ixpands. In so doing, the outer surface of the liner
8' tightly bears against the inner'surface of the
.asing 16°. |
he casing 16, 16' of the present invention carries the
tructural stress from the fluid contents inside the
luid storage tank. Even in the case of the liner 18
2ing in the form of a tubular insert, this is also the
ise. |
1e fluid storage tank of the.present invention is
ecYclable or renewable. This means that if dgfects
cur in the liner 18, 18' it can be-replaced.
is can be done by draining the contents of the £luid
orage tank and releasing the retaining means which

tains the covers 14, 14' in position. Depending upén é




-The fluid storage tank 60 may enpl oy retaining neans

@‘?torage tank 60 is the sane as the fluid storage

f|UId st or

forﬁ%ﬁﬁ

of. t.he fluidneto tanks 10, 38, 40 and 50. The iiﬂ ﬁzeﬁT éﬁr
aeﬁ&g andg of the present i nvention, the liner m he
ahe, coating, - 13 -

the form of the liner 18, 18', the liner 18, 18' can be

then removed from thé casing 16, 16' and replaced. This

is particularly suitably in the case of the liner 18°
being in the form of an insert.

If the lieer 18 is in the form of a coating, or the
like, en ﬁhe inside surface of the casing 16, 16°' then a‘
new coating can be appiied or the casiﬁg 16, 16' and
lining 18 are both removed and replaced as a unit.-

In another alternative embodiment, the main body 12 may

.further comprise a (tubular) sleeve (not shown).

This sleeve is inserted into the casing 16, 16' to lie
adjacent the inside surface of the casing 16, 16‘'. The
liner 18, 18°' ie then provided adjacent the inside
surface of the sleeve.

The sleeve can be used with any form of liner 18, 18°

and is particularly suitable when the liner 18 is in the

form of a coating or the like..

The sleeve may be made of an insulating material, e.q.
urethane.

When the liner 18, 18' becomes eefective, the sleeve
along with the liner 18, 18' may be removed as a unit
from the casing 16 and replaced. |
Thus, the form of the main body 12 and releasably
retained covers 14,14' (which are not connected to the
main body 12) of the fluid storage tank of the present
invention allow the fluid storage tank of the present
invention to be recyclable or renewable.

Whilst the embodiments of the fluid storage tank of the

present lnventlon have been described with reference to



.ceranics material, or a tubular insert which fits in g@a}gasmn 8wdThe

'Ilneﬁ %q aoamemtﬁ“ terial which is non- corroda ontents
B FUId storage tank will be in contact with the nding
upon the ap 5 -of the fluid storage tgank of the I'nvention,

the Ipqer ]ﬁn&@sn ed to be nade. of

partlcular forms of the sealing arrangement (viz. O-ring
seals 20 and flange:or lip like portions 62), covers 14
and retaining means of any suitable form may be used.
The fluid stogagé-tank of the present invention can be
used to store fluid under pressure.

- The prés;ure exerted by the fluid contents of the £luid
storage tank of the present invenﬁion exerts outwardly
directed radial and longitudinal forces on the fluid
storage tank.

The'lcngitudinél forces are countered by the retaining
means, or covers l4,14'. The retaining means prevent
the covers 14,14' from moying in the outward direction,
i.e. away from one another. At the same time, the

‘radial forces exerted by the contents of the fliuid
storage tank push the drum like portions 24 of the
covers 14, 14' in a radial direction to bear against the
inside surface 15a of the main body 12. This pushes the
seal means, e.g. the O-ring seals 20 or the sealing
flange or lip like portions 62, inﬁo closer contact with
the inside surface 15a (e.g. the liner 18) of the main
body 12 thus providing a stronger seal.with increasing
pressure of the fluid in the fluid storage tank.

Whilst in the embodiments hereindescribed, the fluid
storage tank of the embodiments is shown as having a
pair of covers 14, 14' which are releaéably pésitioned
to cover a respective opening, it is possible that only
one of the covers 14, 14' is releasably retained -and the
other cover 14, 14' is fixedly retained at one end, i.e.

fixed to the main body 12. This may be done by directly



mat ertal which is also high tenperature resistant, engss,,wﬁgsgegg Uld
storage tank is us%g S the storage tank in a hot mat |ner i
18 Tinigy istibefal 0““2 ﬁ?%stlcs polyner. The use of a 'ﬂ/ﬂ'ﬁﬂﬂﬂ

particul arl able when the liner 18 is in the for

Th%ciovzr Aﬁ ' are al so preferabl y-néle- of a

lnsert

connecting the cover 14, 1l4' to the casing 16, e.g., by
a metal strap or by fixedly connecting a securing means
of the retaining means to the casing 16.

In the case of the fluid storage tank of the present
invention being used in a hot water system, e.g. a
solar, gas} or electric hot water system, the fluid
storage tank encloses a space which is suitable to
contain potable water, e.g. drinking water. |

In other applications, the fluid storage tank would
store the appropriate fluid, e.g. gas in a gas cylinder
application, etec. -

Modifications and variations such as would be appafent
to a skilled addressee are deemed within the scoée of

the present invention.



mat eri al

I —
which is non-corrodable (and high tenperature resistant if

requi r ed) %ﬁ@&t%ﬁw of the fluid storage tanW

contact with
] may be

tics naterlal

16
CLAIMS

rfaces 15b of the covers ’ﬂﬂ covers

Il mm lllll Illll I llll

1. A fluid storage tank characterized in that it
comprises a main body having at least one opening, cover
means to closg off said opening of said main body, and
seal meané, said cover means and said main body having a
respective inside surface arranged to be! in use, in
contact with fluid stored in said fluid storage tank,
said main body comprising casing means and liner means,'
said liner means provided inside said casing means,
wherein said cover means is releasably retained in place
and seals with said inside surface of said main body via
said seal means such that said fluid is storable in said
fluid storage tank.

2. A fluid storage tank according to Claim 1,
characterised in that said cover means has an outside
surface and said seal means is provided substantially at
said outside surface.

3. A fluid storage tank according to Claim 2,
characterized in that a portion of said outside surface
of said cover means lies substantially adjacent said
inside surface of said main body and said seal means is
provided substantially at said portion of said outside
surface of said cover means.

4. A fluid storage tank according to Claim 3,
characterized in that said seal means comprises a
sealing ring member which is located in a groove formed
in said cover means at said portion of said outside
surface of said cover means;

5. A fluid storage tank according to Claim 3 rThis is the replacement sh

Date: @gm;p o



- 10 = e.g. plastics polyner. ‘TTThkadbvers 14 1h’h§$eggm’ made from a

‘non- COrrodabI @hif Sireeit eenRepiRed at ure resi stant) mat eri a ’WMLHIT de._. .
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c;aracterized in tha? said seal means comprises a
sealing flange subst;ntially at a peripheral edge of
said portion of said cover means.
6. A fluid storage.tank according to any one of Claims:
1 to 5, characterized in that retaining means is
provided to retain said cover means in biace.
7. A fluid storage tank acéording to Claim 6,
characterized in that said retaining means comprises at
least one cover retention member and securing means,
said cover retention member having at least a first
portion and said securing means eﬁgaging with said first
portion to secure said cover retention member to said
main beody.
8. A fluid storage tank according to Claim 7,
characterized in that said securing means comprises nuts
and bolts which extend through said first portion of
said cover retention member and said main body. |
9. A fluid storage tank according to Claim 7,
characterized in that said securing means comprises the
end portion of said casing means turned over an edge of
said first portion of said cover retention member.
10. A fluid storage tank according to any one of Claims
7 to 9, characterized in that said securing means
secures said cover retention member to said casing means
of said.main body.
11. A fluid storage tank according *~ 2ny one of claims
7 to 10, characterised in ‘that said first portidn of

said cover retention member engages with said cover

means to retain said cover means in place.



‘The .casi ng 16 nay be nade from netal, & g % nﬂ%hﬁ asrn 16 surrounds
“and éncl oses trTQISIShqaeﬁiasBSen lﬁaeJl aFrW ie g "R Ver retent QMWIHHEEMHF ain ...

t he covers 14, In thrs casr

retention rrenber the Mngerzl Yhe covers 14, 14
respectively, and carry ructural stress fromthe fluid stored by t he
fluid - 18 - i

lé. A fluid storage,;ank according to any one of claims
7 to 10, characterised in that said cover reteﬁtion
member has a second portion which ‘contacts said cover
means to retain said cover means in place.

13. A £fluid storage tank'accordiné to Claim 6,
characteriéed in that said retéining means compri%es at
least one cover retention member and elongate member
means, said cover retention member having a first
po;tioﬁ and a second portion, said elongate member means
extending through said fluid storage tank said cover
means and said second portion of said cover retention
member and secured outside said fluid storage tank.

14. A fluid storage tank according to claim 6,

, ' characterised in that said retaining means comprises
élongate member means extending through said f£luid
storage tank and said cover means, and secured outside
said fluid storage tank. | |
15. A fluid storage éank according to Claim 13 or 14,
characterized in that said elongate member means
comprises bolt means which is secured by nut means
outside said fluid storage tank.

16. A fluid storage tank according to Claim 13 or 14,
characterised in that said elongate member means
comprises flue-way means which is secured outside said
fluid storage tank.

17. A fluid storage tank éccording to any one of Claims
7 to 13, 15 or 16, characterised in that said first
portion of said cover retention member comprises strip

~material.
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26 of the covers 14 14" .

t is the§e MEH§E|Ike portlons 32 which carry
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58. A fluid storage tank according to claim 12,
characterised in tha; said second portion comprises a
plate portion which has an inside surface shaped to
confirm with'said cover means.

19.- A fluid storage tank hccordiné to any one of Claims
1 to 18, cﬁaracterized in that.said main body fufther
comprises a sleeve positioned adjacent said casing
means, and said liner means is provided adjacent said
sleeve.

20. A fluid storage tank according to any one of Claims
1 to 18, characterized in that said liner means is
provided adjacent said casing means.

21. A fluid storage tank according to any one of Claims
1 to 20, characterized in that said liner means
comprises a membrane, coating, ceramics material, or a
tubular insert. |

22, A fluid storage.tank accordihg to'any.one of Claims
1 to 21, characterized in that said main body comprises
two openings, one at each end thereof and a said cover
means is provided ae a respective said end.

23. A fluid storage tank according to any one of Claims
1 to 22, characterized in that said casing means is made
of metal and said inside surfaces ef said main body and
said cover means are made of non-corrodable material.
24. A fluid storage tank according to any one of Claims
1 to 23, characterized in that said liner means is made
of non-corrodable material.

25. A fluid storage tank according to any one of claims

1 to 24, characterised in that said casing means



structural stress fromthe fluid pressing against the covers 14, 14 . -
Hovvever if the coyers 14, 14' are made of a material of

strength the cover retention nenbers 28 nay be omttedJIﬁﬂlelmg“mmlF
Accordingly, in the enbodiments shown in Figures 5 and 6, e ecover s
retention nmenbers 28 may, in such cases,~lppomtted. In the enbodi nents

shown in Figures 1 to 4,
comprises strip material wound into & helix with lts

-

abutting edges connécted.

. This Sheet Hds Been Reraced
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the cover retention nmenbers 28 may, in such cases, be nodi fied so that the
plate like portions 32 are onitted. This then Ieaves only the strip Ilke

portions 33 which are secured to the casing 16 and which are
21
ABSTRACT
' Fluid Corage, Tank”,

A fluid storage tank (38) comprising a main body (12) and covers (14) to
close off openings of the main body (12). The main body (12) and covers
(14) have inside surfaces (15a, 15b) which are, in use, in contact with fluid
stored in the tank (38). The main body (12) is made up of a casing (16) and
a liner (18) which is provided inside the casing (16). The covers (14) are
releasably retained in place ahd seal with the inside surface (15a) of the

© T main body (12) so that fluid can be stored in the tank (10).

FIGURE 2
3
% & 3 N B
‘ % { & i b e
e B s * "
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DESCRIPTION
'The present invention relates to a fluid storage tank.

The fluid storage tank is used to.store fluid which is

under press?re.;j PR

The fluid storaée.tank of the present anentlon may be
used as the hot water storage tank in a hot water
system. The hot water system:may, for example, be a
solar, gas or electric. hot water system. The fluid
N

storage tank of the present anentlon may be used in ¥

othex appllcatrons in which £fluid is stored under_,ij__]=

pressure in a tank or- sLm.lar contalner,'eg wate* S

This Sheet Has Been Rep

R i II

Fluid storage tanks used to store fluid under pressure

frlters,'rrre extrngursnes,ﬁand gas cyllnderss

FIELD OF THE INVENTION

may deteriorate over time.

In fluid storage tanks used in hot water systems,
deterioration generally occurs to the lining inside such
tanks which is in contact with the fluid stored in the
tank. However, due to the structure of conventional
tanks when this deterioration occurs to the lining, the
entire tank must be replaced.

In contrast the present invention provides a fluid
storage tank in which only tte iiher needs to be
.replaced if it deteriorates. In tliés way the fluid -
storage tank of the present anentlcnils recyclable OF .

renewable. o
W

The present invention provides a £luid storage tank
This is the replacement sheet
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sused in a hot water system such holes accommodate fittTings such as the
“fluid.inl et g(?;nmtdheﬁt pi pes. The casing 16 may be for fad sheifs BecniReplived

WNMSH$§W9 s wound into a helix structure and has dges
but t - wel ded her A casing of this type is shown in Hlmmmimlx“ﬁm
I%eat& tytal 5\5 ref erence nuneral 16'. -9 -
which may alsoc be used in other applications in which
fluid is stored.under pressure to provide a fluid

storage tank which is recyclable or renewable.

"SUMMARY OF THE PRESENT INVENTION

In accordance with one aspect cr the present invention
there is provided a fluid suorage tank characterized in
that it comprises a main body having at least one
opening, cover means to close off said opening of said
main body, and seal means, said cover means and said
main body having a respective inside surface arranged to
be, in use, in contact with £luid stored in said fluid
storage tank, said main body ccmprising casing means and
liner means, said liner means provided inside said
casing means, wherein said cover means is releasably
retained in place and seals with said inside surface of
said main body via saidlseal means such that said fluid
is storable in said fluid'storagé tank.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a partly cross-sectional elevation view of a
first embodiment of a fluid storage tank in accordance
with the present invention;
Figqure 2 is a partly cross-sectional elevation view of
the cover reqion of the fluid storage tank shown in
Figure 1;
Figure 3 is a perspective view of the outside of the
cover region of the fluid storage tank shown in Figure
1;
Fiqure 4 is ; partly cross-sectional elevation Qiew of
1 the cover region of 2 second embod;ment of a fluld
; e : B % - A % ?}

¢ 1%
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" Thescasing 16" is formed fromstrip nmaterial 72 mhose _but t - wel e ellcal
edges are shown by the helical line 74. A casing 16' THi y is
particularly suitable when the fluid storage tank is mater
system . However, it may al so be used for other appllc Iuid
storage tank.. 3

storage tank in accordance with the present invention;.
Figure 5 is a partly cross-sectional elevation view of a
third embodiment of a fluid storage tank in accordance |
with the present :invention;

~ Figure 6 is a partly cross-sectlonal elevation view of a
fourth embodiment of a fluid stofage tank in accordance
thh the present invention; .
Fiqure 7 is a cross-sectional elevatibn view of the
cover region of a fifth embodiment of a fluid storage

" tank in acqordance with the present invention; and,
Figure'e shows a particular embodiment of the casing and
liner of a fluid storage tank in accordance with the
present invention.

DESCRIPTION OF THE INVENTION

Figures 1 to 8 and the descriptién of the preferred
embodiments use the same feference numerals to denote
the same parts. The description of such parts is not
feéeated for subsequent embo&iments, but it is to be
understood that it applies in like manner to such
subsequent embodiments.
In Figure 1 there is shown a fluid storége tank 10
-comprising a main body 12 and covers 14 to close off
respective openings of the main body 12. The openings
are located at respective ends of the main bedy 12. The.
main body 12 has an inside surface 15a. The covers 14
each have én inside surface 15b...(The'inside surfaces
15b of the covers 14 cannot be seen in Figures 1l to 3 of
the first embodiment of the fiuid storage tank 10 since

the covers l4 are not shown in cross-section in those
This is the reptacement sheet
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';The ‘use of a casing 16' in the formshown in Figure 8 js particularly

suitable when the liner 18 is in the formof a tubul dPs BeenReplaced g
al so shown in Figure 8. Aliner in the formof a tubul HI
identified in Figure 8 by reference nuneral 18 . The lii tted

into a casing 16' nmade of strip material J2 and nay have an outer dianeter
that is very slightly greater

Figures. However, the inside surface 15b of a cover 14'

of the fifth embodiment of the fluid storage tank 60 can
be seen in Figure 7). The inside.surfaces 15a and 15b
are, in use,_in contact with the £fluid §tored in the
fluid storage tank 10. .

The covers 14 seal with the iné&de“surfgce 15a of ‘the
main body 12.

The main body 12 is substant;ally tubular.

The main body 12 comprises ancasing 16 and a liner 18.
The liner 18 is provided inside the casing 16. The
liner 18 is provided adjaceﬁt the inside surface of the
casing 16. The liner 18 substantially conforms to the
inside surface of the casing 16.

Each cover 14 is provided with a seal at its outside
- surface 19. This seal may be in the form of an O-ring
20 which is positioned in a groove 22 provided on the
outside surface 19 of each cover 14. The O~ring seals
20 of the covers ;4.§eal with the inside surface 15a of
the main body 12.

The O-ring seals 20 ag¢ grooves 22 are provided on
respective portions Zézof the covers 14 which lie
adjacent the inside surface 15a of the main body 12.
Prefefably, the line: 18 extends sufficiently far to the
openings of the main body 12 that the O-ring seals 20 of.
the covers 14 seal with the liner 18. 1In this case the
inside surface 15a of the main body 12 is defined by the
inside surface cf the linex 18. This is shown in Figure
2. Whilst'éhg covérs 14 could seal with the casing 16

instead (in which case the inside surface 15a of the
~ This ig the replacement sheet

Date: ‘07 JAN 1997



%12- 'than the inner dianeter of the casi ng 16' such thﬂlis }t‘iﬁii ner

cannot readily be inserted into the casing 16. This |
pl aced into a freezer to reduce (ﬂn

S—r

-5 -
main .y 12 is defined by the inside surface of the
casi:g 16) this arrangement is not preferred. |
Each cover 14 comprises a portion 24 and a dome like
portion 26. The portion 24 is drum like, or tubular.

Retaining means. is provided to reta;n each cover 14

..- o

i
;s

releasably in position to close off the respective .
openings of the main body 12.

The retaining means enable the covers 14 to be
releasably retained iﬁ position without connecting the
cgvéfs 14 to the main body 12.. The only “interaction"

between the main.body 12 and the covers 14 is the

. sealing contact between the O-ring seals 20 and the

portions 24 of the covers 14 with the inside surface 15a
of the main body 12. This is a pressure induced sealing

contact as will be later herein described.

- The retaining means is shown in more detail in Figqures 2

‘and 3.

In Figures 2 and 3, the retaining means is shown as
cc—prising respective cover retention membérs 28 which
a.2 fixedly secured to the main body 12 at respective
ends thereof adjacent the covers 1l4. The cover
retention members 28 are fixedly secured to the main
body 12 by nuts and bolts shown at 30.

Each cover retention member 28 comprises a plate like
portion 32, a peripheral strip like portion 33 and
strengthening ribs 34. At least the inside surface 35
of the pla@g_like portion 32 is shaped to conform to the
shape of the outer surface 19 of the dome like portion

26 of a cover l4. The plate like portion 32 may itself
This i8 the replacement shee¢’
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its t.emperature. The tenperafuré of the liner 18 is r egveced—suffHcrentty—
such that it shrinks inits radial direction, i.e. the

liner 18 is - reduced. This reduction of its dlaneter Iﬂf ced

ya
fewmllinmetres. Subjecting the liner 18 to a tenperatu
20[err] C for approximately 24 hours resul%s in sufficient

be dome like. The periphéral strip like portion.33'
extends around the periphery of the plate like portion
32 and projects therefrom away from cover 14. The strip
like portion 33 conforms.with the shape of the inner
surface 15a of the main beody 12. ﬁThgﬁstrengthening ribs
34 extend between the plate like'éértionEBZ and the
peripheral strip like pdrtion 33, at spaced intervals,

| as best seen in Figure 3. Thg,bolts 30 pass through the
strip like portions 33 and the main body 12 to secure
the cover retention members Zé to the main body 12. 1In
Figure 2 a gap is shown between the outside surface 19
of the dome like portion 26 bﬁ the cover 14 and the
inside surface 35 of the plate like portion 32.

‘However, this is only for clarity of representation. 1In
practice, no such gap would exist.

Figﬁre 4 shows a second embodiment of a fluid storage
tank 38 in accordance with the present invention.

The fluid storage tank 38 is the same as the £luid
storage tank iO of the'first embodiment except that it
employs an alternative-arrangement for securing the
cover.retention members 28 to the main body 12.

In the fluid storage tank 38, the nuts and bolts 30 are
not used. Instead, the end portions of the casing 16
are turned over the edges of the strip like portions 33
of the cover retention memberé 28 to form a turned lip
39. The cover retention members 28 are in this way
fixedly secured to the casing 16 of the main body 12 by
a clamping tfpé'action of thé turned lip 39.

The remainder of the fluid storage tank 38 is the same
This is the replacement sheet
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. After the appropriate tine, the liner 18 is renoved fromthe freezer and

i s thgn,.pushed into the casing 16'. This tenperature r &y as ladefl ner
18'_aPSo results in the liner 18 being inwardly pre-|oa ner
18" returns to anbient tenperature, it expands. In so do

. . o

surface of the liner 18 tightly bears agai Ast the inner surface of th

as the fluid storage tank 10.

Figure 5 shows a third embodiment of a fluid storage
tank 40 in accordance with the present invention.

The fluid storage tank 40 is similar to the fluid
storage -tank 10 of the first qug@}ment except that it
eﬁplﬁys a different arrangemen%'oé‘the retaiﬁing means
to retain the covers 14 in position.

In the fluid storage tank 40, the retaining means
comprises the cover retention members 28 of the fluid
stof&ge tank 10, but these are not secured to the main
body 12.

Instead, there is provided an elongate bolt 42 which
extends through the main body portion 12 between the
covers 14. The covers 14 aﬁd cover retention'members'ZQ
are provided with appropriate holes for the bolt 42 to
pass therethrough and nuts 44 are provided outside the
tank 40 to keep the bolt 42 in position. The bolts 44
ﬁre provided an the ocutside of each pair of covers 14
and cover rétention members 28. |

The remainder of the fluid storage tank 40 is the same
as the fluid storage tank 10.

Figqure 6 shows a fourth embodiment of a £luid storage
tank 50 in accordance with the present invention.

The fluid storage tank 50 is similar to the fluid
storage tank 10, except that it employs a different
arfangement of the retaining means to retain the covers
14 in position.

Once again,-the retaining means comprises the cover

retention members 28 of the fluid storage tank 10, but
& : This ia the replacement sheet

07 JAN 1897

Date:



‘.casi'ng 16'. The casing 16, 16' of the present invention CEisrShessHéstBeen Replaced
structural stress fromthe fluid contents inside the fluid
Even in the case of the liner 18 being in the formof a tu

this is also the case. The fluid storage tapk_of the present invention is

these are not secured to the main body 12. . .
The £fluid storage tank 50 is provided with a flue-way 52
extending through the main body 12 bétween'the covers
14. Securing means (not shown) are provided outside the
fluid storage ﬁank 50 adjacent -the cover retention
members 28 in a similar mannerjiglgﬂe bolts 44 of the
£luid storage tank 40. |

Thus, the fluid storage tank 50 is of a similar
structure to the fluid storaée tank 40, except that the
bolt 42 of the fluid storage tank 40 is replaced by a
flue-way 52 and the bolts 44 are replaced by an
alternative, but analogous, form of securing méans.

The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 10.

Figure 7 shows the cover region of a £ifth embodiment of
a fluid storage tank 60.

Whilst in Figure 7 only ong.end of -the fluid storage
tank 60 is shown, it will be understocod that the other
end is of a similar form.

The fluid storage tank 60 is similar to the fluid
storage tank 10 except that it employs an alternative
sealing arrangement of the covers 1l4' with the inside
surface 15a of the main body 12.

The covers 14' of the fluid storage tank 60 do not use
the O-ring séal 20 and groove 22 of the covers l4 of the
previously.desqribed embodiments.

in the fluid.sEorage tank 60, each covers 14‘' is formed
lwith an outwardly extending.sealing flange or lip like

portion 62 at the outside surface 19 at the peripheral
' This is th replaoement sheet
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) This Sheet Has Been Replac
.recyclable or renewable. This nmeans that if defects occ
18'. |t can be replaced. This can be done by draining th MH“MMJ m
fluid storage tank and rel easing the retaining nmeans whic

covers 14, 14" in position. Depending upog

edge of the portion 24.. This portion 62 is'taperé&;'as
can be seen in Figure 5. The portion 62 seals with the
inside surface 15a of the main body 12.

The fluid étorage tank 60 may employ retaining means of

&

40 and 50.

the same .type as any of the £luid storage tanks 10, 38,

The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 10.

in the fluid storage tank of the present invention, the
liner 18 may be in tﬁe form of a2 membrane, coating,
ceramics material, or a tubular insert which £its into
the casing 16.

Thé liner 18 may be made of material which is
non-corrodable since the contents of the fluid storage
tank will be in contact Qith the liner 18. Depending
upon the application of-t@e fluid storage tank of the
present invention, the liner 18 may need to be made. of
material which is also high temperature resistant, e.g.
when the fluid storage tank is used as the storage tank
in a hot water system.

The liner 18 may be made . a plastics polymer. The use
of a plastics polymer is particularly suitable when the
liner 18 is in the form of a tubular insert.

The covers 14, 14' are also preferably made of a
material which is non~corrodable (and high temperature
resistant if required) since the contents.of the £luid
storage tank.will alsoc be in contact with the inside
surfaces 15b of the covers 14, 14'.

The covers 14, 14' may be made from a plastics matérial,
This is the replacement sheet .
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‘- 13,- the formof the liner 18, 18, the liner 18, 18 —Tanbe then Temoved
fron1the casing 16, 16' and replaced. This is particul ' YRebidceliN€
case~of the liner 18 being in the formof an insert. ??$ Skl IS in
the formof a coating, or the -10 - - “I m“l“m”

If the covers 14, l4' are not made from a non-corrodable

e.g. plastics polymer.

(and high temperature resistant) material, then their
inside sﬁrfacgs 15b are provided with a non-corrodable
(and high temperature resistant) coating or lining.

The casing 16 may be made from ﬁgﬁéi; e.g. steel. .

The casing 16 surrounds and encloses the liner 18.
Similarly, the cover retentiocn members 28 retain the
covers 14, 1l4' in position. 'In this way, the casing 16
and the cover retenéion members 28 supports the liner 18
and the covers 14, 14‘, respectively, and carry the
structural stress from the £luid stored by the fluid
storage tank of the present invention.

The embodiments of the fluid storage tank that have been
described hérein incorporate retaining means which
comprise cover retention members 28 having plate like
portions 32 gonforﬁing to the shape of ﬁhe outer surface
19 of the dome like portidns 26 of the covers 14, 14°.
It is these plate like portions 32 which carry the
structural stress from the fluid pressing against the
covers 14, 14°'. However, if the covers 14, 1l4' are made
of a material of sufficiently high strength, the cover
reteption members 28 may be omitted, or modified.
Accordingly, in the embodiments shown in Figures 5 and
6, the cover retention members 28 may, in such cases, be
omitted. 'In the embodiments shown in Figures 1 to 4,
the cover retention members 28 may, in such cases, be
modified so that the plate like portions 32 are

omitted. This then leaves only the strip like portions

This is the replacement sheet
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‘ like, on the inside surface of the casing 16, 16' then a new coatjn an be
appli-ed or the casing 16, 16' and lining 18 are both n aced
as a unit. In another alternative enbodinent, the main rther
conprise a (tubular) sleeve (not shown). This sleeve i t he
casing 16, 16' to lie adjacent the insidegjswface of the casing 16, 16

The
33 which are secured tc the casing 16 and which are’

modified to engage with the covers 14, 14'. 1In this
way, the covers 14, 14' will still be retained in
position.

Depending .upon its application, §pp€39riate holes (not
shown) for fittings and the like}(nét sh?wn) may be
provided in the covers 14, 14‘' and cover retention
members 28. In the case of the fluid stdrage tank being
used in a hot water system, sﬁch holes accommodate
fittings such as the fluid inlet and outlet.pipes.

The casing 16 may be formed from a strip material which
is wound into a helix structure and has its abutting
edges butt-welded together.

A casing of this type is shown in Figure 8 and is
identified by reference numeral 16'.

The casing 16 is formed from strip material 72 whose
butt-welded helical edges are shown by the helical line
74,

A casing 16' formed in this way is particularly suitable
when the fluid storage tank is used for a hot water
system. However, it may also be used for other
applications of the fluid storage tank.

The use of a casing 16' in the form shown in Figure 8 is
particulza.ly suitable when the liner 18 is in the form
of a ﬁubuiar insert. This is also shown in Figure 8.

A liner in the form of a tubular insert is identified in
Figure 8 by reference numeral 18°'. The liner 18‘' is
fitted into ivéasing 16' made of strip .aterial 72 and

may have an outer diameter that is very slightly greater
! ' | This is the repiacement sheet
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‘liner 18, 18 is then provided adjacent the inside sumkammﬂﬁ&ﬁbhdwﬂh
The sleeve can be used with any formof |iner 18, 18 Iarly
suif.able when the liner 18 is in the formof a coati ngﬁ!im lm mlmll The
1leeve1nay be made of an insul ating ngfe{z J e.g. ure

than the inner diameter of the casing 16" such that the:
liner 18' cannot readily be inserted into the casing 16.
This liner '18' is first placed into a freezer to reduce
its temperature. The temperature of the liner 18' is
reduced sufficiently such that it)sh;%nks in its radial
direﬁtion, i.e. the diameter of ﬁi; finer;ISf is

‘reduced. This reduction of its diameter needs to be
only a few millimgtres. Subjecting the liner 18° ﬁo a
temperature of minus 20°C for épproximately'24 hours
results in sufficient reduction.

After the appropriate time{ the liner 18*' is removed
from the freezer and is then pdshed into the casing 16°'.
This temperature reduction of the liner 18' also results
in the liner 18' being inwardly pre-loaded.
As the liner 18' returnms to ambient temperature, it
expands. In so déing, the outer surface of the liner
18' tightly bears against the inner surface of the
casing 16°'.

. The casing 16, 16' of the present invention carries the
structural stress from the £luid contents inside the
fluid storage tank. Even in the case of the liner 18
‘being iﬁ the form of a tubular insert, this is also the
case.

The fluid storage tank of-the.present invention is
recyclable or renewable. This means that if defects
occur in the liner 18, 18*' it can be replaced.

This can'be done by draining the contents of the fluid
storage tank énd‘releasing the retaining means which

retains the covers 14, 14' in position. Depending upon
This is the replacement sheet
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Wien-the liner 18, 18 beconmes defective, the sleeve a|0ﬁﬁw§$&Jh | er
18, 18" mmy be renoved as a unit fromthe casing 16 and r

formof the main body 12 and rel easably retained covers 1 HH

not connected to the main body 12) of the fluid storage t ent

invention allow the fluid storage tank of-tke present

the form of the liner 18, 18', the liner 18, 18' cen_be
then removed from the casing 16, 16' and replaced. This
is particularly suitably in the case of the liner 18°'
being in'the form of an insert.

If the liner 18 is in the form of a coating, or the
like, on the inside suriace or:the casing 16, 16° theh a
new coating can be applied or the casing 16, 16' and
lining 18 are both removed and repleeed as a unit.

In another alternative embodiment, the main body 12 may

further comprise a (tubular) sleeve (not shown).

This sleeve is inserted into the casing 16,116' to lie
adjacent the inside surface of the casing 16, 16'. The
liner 18, 18' is then provided adjacent the inside
surface of the sleeve.

The sleeve can be used with any form of liner 18, 18"
and is particularly suitable when the liner 18 is in the
form of a coating or the like..

The sleeve may be made of an insulating material, e.g.
urechane.

When the liner 18, 18' becomes defective, the sleeve
along with the liner 18, 18' may be removed as a unit
from the casing 16 and replaced. |

Thus, the form of the mein'body 12 and releasably
retained covers 14,14' (which are not connected to' the
main body 12) of the fluid storage tank of the present
invention allow the fluid storage tank of the present

invention to be recyclable or renewable.

Whilst the embodiments of the fluid storage tank of the

present invention have been described with reference to
This i the replaoement sheet
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‘invention to be recyclable or renewable. Wilst the enmggmanggnTﬁgced

fl.uid storage tank of the present invention have been d '
reference to 14 - ,MIH

-14-
particular forms of the sealing arrangement (viz. O-ring
seais 20 and flange or lip like pdrtions 62), covers 14
and retaining means of any suitable form may be used.
The f£luid sto;age tank of the present invention can be

used to store fluid under pressure.

e

- The pressure exerted by the ffﬁi&éeontents of the £fluid
storage tank of the present invention exerts outwardly
directed radial and longitudinal forces on the £luid
storage tank. |
The longitudinal forces are countered by the retaining
means, or covers 14,14'. The retaining means prevent
the covers 14,14’ from moving in the outward direction,

_ i.e. away from one ancther. At the same time, the
radial forces exerted by the contents of the £luid
storage tank push the drum like portions 24 of the
covers 14,.14' in a radial direction to bear against the
inside surface 15a of the main body 12. This pushes the
seal means, e.g. the O-ring seals 20 or the sealing
flange or lip like portions 62, into closer contact with
the inside surface 1l5a (e.g. the liner 18) of the main
body 12 thus providing a stronger seal'with increasing
pressure of the fluid in the fluid storage tank.

Whilst in the embodiments hereindescribed, the fluid
storage tank of the embodiments is shown as having a
pair of covers 14, 14' which are releasably pésitioned
to cover a respective opening, it is possible that only
one of thg covers 14, 14' is releasably retained and the
other cover f4, 14V is ﬁixé&ly retained at one end, i.e.

fixed to the main body 12. This may be done by directly
. ' This is the replacement sheet
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“particular forns of the sealing arrangement (viz. O I n
flange or lip like portions 62), covers 14 and ret ai'Ir:#lsrgﬂe&ﬁ%B':éen eﬁaﬁe

. suitable formnmay be used. The fluid storage tank of ’Eﬂﬂﬂmﬂgu ention
can be used to store fluid under pressure. The pressu he

fluid contents of the fluid storage tank gfs tthe present invention exerts
outwardly

connecting the cover 14, 14' to the_casing 16, e.g., by
a metal strap or by fixedly connecting a securing means
of the retaining means to the casing 16.

In the case of the fluid storage tank of the preseht
invention being used in a hot water .system, e.g.;;
solér, gas, or electric hot wate;-system, the fluid
storage tank encloses a space which is suitable to
contain potable water, e.g. drinking water.

In other applications, the fluid storage tank would
store the appropriate fluid, e.g. gas in a gas cylinder
application, etc. .

Modifications and variations such as would be apparent

to a skilled addressee are deemed within the scope of

the present invention.

This is the replacement sheet
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14¥.7 The retai ning means prevent the covers 14,14' fr

oufward direction, i.e. away fromone another At the s
fofces exerted by the contents of the T8 - '

CLAIMS

1. A fluid storage tank characterized in that it

directed radial and |ongitudinal forces on the fluid s%ﬁgﬁfﬁrfa k. The

| ongi tudi nal forces are countered by the retaining meanE 'Wd
[ e
ﬂﬂ , J radial

comprises a main body having at least one opening, cover
means to close off said opening of said main body, and

seal means, said cover means and said main body having a

. -

. respective inside surface arranggd to be, in use, in
contact with fluid stored in said fluid storage tank,
said main body comprising casing means and liner means,.
said liner means provided inside said casing means,
wherein said cover means is releasably retained in place
and seals with said inside surface of said main body via
said seal means such that said fluid is storable in said
fluid storage tank.

2. A fluid storage tank according to Claim 1,
characterised in that said cover means has an ocutside
surface and said seal means is provided substantially at .
said outside surface.

3. A fluid sﬁorage tank according to Claim 2,
characterizéd in that a pértion of said outside surface
of said cover means lies substantially adjadent said
inside surface of said main body and said seal means is
provided substantially at said portion of said outside
sﬁrface of said cover means.

4. A fluid storage tank according to Claim '3,
characterized in that said seal means comprises a
sealing ring member which is located in a groove formed
in said cover means at said portion of said outside

surface of said cover means.

5. A fluid storage tank according to Claim 3,

—
This is the roplacement sheet
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‘st orage tank pustthe drum |i ke portions 24 of the covers 14, 14" in a
radlakmggkg ﬁ@h Roepr against the inside surface 15a of The main body

12. Seal neans, e.g. the Oring seals 20

flange rtions 62, into closer contact with tmllmmllﬁm Wﬂ”ﬂ
15a (e 8) of the main body 12 thus providing a strongef sea
Wt h |ncreaS|ng - 17 -

characterized in that said seal means comprises a
sealing flange substantially at a peripheral edge of
said portion of said cover means.:

6. A fluid storage tank according to any one of Claimg
1 to 5, characterized in that f;fiining means is
provided to retain said cover means in place.

7. A fluid storage tank according to Claim §,
characterized in that said retaining means comprises at
lgast one cover retention member and securing means,
said cover retention member having at least a first
portion and said securing means engaging with said first
portion to secure said cover retention member to said
main body.

8. A fluid storage tank according to Claim 7,
characterized in that said securing means comprises nuts
and bolts which extend through said first portion of
said cover retention member and said main body.

9. A fluid storage tank according to Claim 7,
characterized in that said securing means coﬁprises the
end portion of said casing means turned over an edge of
said first portion of said cover retention member.

10. A fluid storage tank according to any one of Claims
7‘to 9, characterized in that said securing means
secures said cover retention member to sai& casing means
of said main body.

11. A fluid storage tank accordin~ “~ any one of claims
7 to 10, characterised in that said first portion of
saLd cover retention member engages with said cover

replacement she:
means to retain said cover means in- place. This is the rep
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* pressure of the fI the fluid storage tank. Wi lSt in the enbodi ments
her ei n UId storage tank of the enbodi
Frevtng a 14, 14" which are rel easably g@lﬂ“l ﬂuzﬁ!ﬂmt ml a
respecti i s possible that only one of thesCovers

releasably retalned and t he ot her cover 14é 14" is fixedly retained at one
end, i.e. = o

12. A fluid storage tank according to any one of claims
7 to 10, characterised in that said cover reteﬁtion
meﬁber has a second portion which contacts said cover
means to retaLn said cover means in place.

13. A fluid storage tank accord;ng ‘to Claim 6,
characterized in that said retalnlng-means compri%es at
least one cover retention member and elongate member
means, said cover retentiqn member having a first
portion and a second portioﬁ, said elongate member means
extending through said fluid storage tank said cover
means and said second portion of said cover retention
member and secured outside said fluid storage tank.

14. A fluid storage tank according to claim 6,
characterised in that said retaining means comprises
elcngate.member means extending through said fluid
storage tank and said cover-means, and secuﬁed outside
said fluid storage tank. |

15. A fluid storage tank according to Claim 13 or 14,
characterized in that said elongate member means
comprises bolt means which is secured by nut means
outside said fluid storage tank.

16. A fluid storage tank according to Claim 13 or 14,
characterised in that said elongate membér means
comprises flue-way means which is secured outside said
fluid storage tank.

17. A fluid storage tank according to any one of Claims
7 to 13, 15 or-16, characterised in that said first

portion of said cover retention member comprises strip

material. B This is the replacement sheet
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flxemmgshgéﬂﬁasr@eg,p 12. This may be done by directly | nnecting the
il Wi

cover casing 16, e.g., by a netal strap o
connec H'mm"# ﬂm means of the retaining nmeans to th
- 19 -

18. A fluid storage tank according to élaim 12,
characterised in that said second portion comprises a
plate portion which has an inside surface shaped to
confirm with said cover means.
19. A fluid storage tank hccordiné to any one of Claims
1 to 18, characterizéd in thatﬁ;éfa main body further
comprises a sleeve positioned adjacent said casing
means, and said liner means is provided adjacent said
sleeve.
20. A fluid storage tank according to any one of Claims
1 to 18, characterized iﬁ that said liner means is -
provided adjacent said casing means. |
21. A fluid storage tank according to aﬁy one of Claims
1 to 20, characterized in that said liner means
comprises a membrane, coating, ceramics material, or a
tubular insert.
22. A fluid storage tank according to'any one of Claims
1 to 21, characterized in that said main body comprises
two openings, one at each end thereof and a sald cover
means is provided at a respective said end. |
23. A fluid storage tank according to any one of Claims
1 to 22, characterized in that said césinq means is made
of metal and said inside surfaces of said main body and
said cover means are made of non-corrodable material.
24. A fluid storage tank according to any one of Claims
1 to 23, characterized in that said liner méans-is.made
of non-corrodable material.
25. A fluid storage tank according to any one of claims

1 to 24, characterised in that said casing means )
This is the replacement sheet
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In the C@ﬁ@s&&Hak\Beeﬁ ld:eéztorage tank of the present i ei ng used

in a hot .. a solar, gas, or electric
the flui dvﬁﬂm ncI oses a space which is sui tabm‘“wmmm‘m“‘
pot abl e rlnkl ng water. In other applicatio *
storage t ank woul d store the appropriate flkuid, -e.g. gas in a gas cylinder

comprises strip material wound into a helix with its'

abutting edges connected.

N

This is the reptacement sheet
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appl i eatiom —ete—Mdifcati ons and vari ations such as woul d be apparent to
a’ skill q«ﬁgsgﬂgr}?s§ee are ¢ deened within the scope of the present invention.

AR fill

ABSTRACT
" Fluid Ctorage Tank”,
A fluid storage tank (38) comprising a main body (12) and covers (14) to

21

close off openings of the main body (12). The main body (12) and covers
(14) have inside surfaces (15a, 15b) which are, in use m contact with fluid

* stored in the tank (38). The main body (12) is made up of a casing (16) and
a liner (18) which is provided inside the casing (16). The covers (14) are
releasably retained in place and seal with the inside surface (15a) of the
main body (12) so that fluid can be stored in the tank (10).

This is the replacement sheet
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- 16 - CLAI M 1. A fluid storage tank characterized in that it conprises

a naln body having at | east one opening, cover neans to close off said
opéni ng of said main body, and seal means, said cover nmeans and said main

body having a respective inside surface arranged to be, in use, in
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contatt with fluid stored in said fluid storage tank, said main body
conprising casing neans and |'i ner nmeans, said |iner neans provided inside
sal d casi ng neans, wherein said cover nean ﬁés rel easably retained in place
and seals with sald I nsi de surface of_gsaid in body via said seal neans
such t hat sald fl%bd is storable |n d fluid storage tﬁmk.'
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. 2. .Afluid storage tank according to Claim1, characterised in that said
“covér neans has. an outside surface and said seal neans is provided
substantially at said outside surface. 3. A fluid storage tank according
to Caim2, characterized in that a portion of sm(iénnside surface of said

cover neans lies substantially adjade® said
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.jnsi'de surface of said main body and said seal neans is provided
Substantially at said portion of said outside surface of said cover neans.
4. A fluid storage tank according to Claim3, characterized in that said

- seal means conprises a sealing ring gggber which is located in a groove
formed in said cover neans at said portion of said outside
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surfate of said cover nmeans. 5. A fluid storage tank according to Claim
3,. - 17 - characterized in that said seal neans conprises a . :

5/5
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gl ng .fl ange substantially at a peripheral ¢dgeRBPL. mmﬂqrg %?
(is*

# OVGI’ nmeans.

6. * Afluid storage tank accord m@cﬂmbrpr}ﬁ

5, charé‘cterl zed in that retaining means is pf d&Ciegh (k) r%;aa,é(p 5% be gcy%

means™in “place. 7. A fluid storage tank accof W{,,g.g@)alﬁg};g)d\
characterized in that said retaining means cohET ARt

k)pq&d .....
: paged 2. to pagedf-
TITLE

"FLUID STORAGE TANK"

DESCRIPTION

'The present invention reiates to a fluid storage tank.

The fluid'stofage tank is used to;;gqre fluid which is
under pressure. o
The fluid storage tank of the present invention may be
used as the hot waterlééorage tank in a hot water
system. The hot water systemrmay, for example, be a
solar, gas or electric hot water system. The fluid
storage tank of the present invention may be used in
other applications in which fluid is stored under
pressure in a tgnk or similar container, eg water
fiiters, fire extinguishes, and gas cylinders.

FIELD OF THE INVENTION

Fluid storage tanks used to store fluid under pressure

' may deteriorate over time.

e aeoc il

In f£fluid storage tanks used in hot water systems,

.deterioration generally occurs to the lining inside such

tanks which is in contact with the fluid stored in the
tank. However, due to the structure of conventional
tanks when this deterioration occurs to the lining, the
entire tank must be replacéd.

In contrast the present invention prov;des a fluid
storage tank in which only tﬁe'liheﬁ needs to be |
replaced if it deteriorates. In this way the fluid-
storage tank of the present invention is recyclaﬁle or
renewable. B

The present invention provxdes a fluid storage tank

Thas is the replacoment sheet
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| east one cover retention nenber and securing neans, 'said cover retention
mertber having at least a first portion and said securing neans engagi ng
with said first portion to secure said cover retention nenber to said nain
body.. 8. A fluid storage tank accordi.ng to Claim?7, characterized in that
sai d securing neans conprises nuts

which may also be used in other applicaﬁions in which
fluid is sﬁored'under pressure to provide a fluid
storage tank which is recyclable or renewable.
'SUMMARY-OF THE PﬁESENT INVENTION
In accordance with one aspectjaf:;he present inventicn
‘there ig provided a fluid stc}ag;'tank.charagterized'in
that it comprises a main boedy having at least one
_opening, cover means to close oif said opening of said
main body, and seal means, said—covgr means and said
main body having a respective inside surfaﬁe arranged to
be, in use, in contact with fluid stored in said fluid
storage tank, said main body cémprising casing means and
liner means, said liner means provided inside said
casing means, wherein said cover means is releasably
retained in place and seals with said inside surfacé of
said main body via said seal means such that said fluid’
is storable in said fluid storage tank.

BRIZF DESCRIPTION OF TEEZ DRAWINGS

FPigure 1 is a partly cross-sectional elevation view of 2
first embodiment of a fluid storage tank in accordance
with the present invenﬁion;

Figure 2 is a partly cross-sectional elevation view of
the cover region of the fluid storage tank shown in
Figure 1l;

Figure 3 is a perspective view of the outside of the
cover region of the fluid storage tank shown in Figure
1;

Figqure 4 is ; partly cross-sectional elevation view of
the cover region of a second embodiment of a £luid

This ie the replacement shest.
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and bolts which extend through said first portion of said cover retention
menber and saidmain body. 9. A fluid storage tank according to Caim?7,
charact’eri zed in that said securing nmeans conprises the end portion of said
casi ng means$ turned over an edge of said first portion of said cover
retention nember. 10. A fluid storage tank according to any one of O ains

storage tank in accordance with the present invention;.
Figqure 5 is a partly cross-sectional elevation view of a
third embodiment of a fluid storage tank in accordance
with the present invention;

_ Figure 6 is a partly cross-sectional elevation view of a
fourth'eﬁbodiment of a fluid stdiégé'tank in accordance
with the present invention;

Figure 7 is a cross-sectional elevation view of the
cover réqion of a fifth embodiment of a fluid storage

" tank in accordance with the present invention; and,
Figure 8 shows a particular embodiment of the casing and
liner of a fluid storage tank in accordance with ﬁhe
present invention.

. . DESCRIPTION OF THE INVENTION
Figqures 1 to 8 and the description of the preferred
embodiments use the same reference numerals to denote
the same parts.- The description of such.parts-is not
reéeated for subsequent embc&iments, but it is to be
understood that it applies in like manner to such
subsequent embodiments.
In Figure 1 there is shown a fluid storage tank 10
comprising a main body 12 and covers 14 to close off
respective openings of the main body 12. The openings
are located at respective ends of the main bodf'lz. The-
main body 12 has an inside surface l5a. The covers 14
each have an inside surface 15b. (The inside surfaces
15b of the covers 14 cannot be seen in Figures 1 to 3 of
the first embodiment of the fluid storage tank 10 since

the covers 14 are not shown in cross-section in those .
| | Thié is the rep\aoemem shest
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7 t9 9, characterized in that said securing neans secures said cover
retentiaogn nenber to said casing neans of said main body. 11. A fluid
storage ‘tank’ according to any one of clainms 7 to 10, characterised in that
said first portion of said cover retention nenber engages with said cover
means to retain said cover neans in place._ , _

Figures. However, the inside surface 15b of a cover 14°
of the fifth embodiment of the fluid storage tank 60 can
be seen in Figuré 7). The inside surfaces 15a and 15b
are, in use, in contact with the fluid stored in the
fluid storage tank 10.

The covers 14 seal with the inééde:;urfgce 15a of ‘the
main body 12.

The main body 12 is substantially tubular.

The main body 12 comprises a”casing 16 and a liner 18.
The liner 18 is provided inside the casing 16. The
liner 18 is provided adjaceﬁt the inside surface of the
casing 16. The liner 18 substantially conforms to the
inside surface of the casing 16.

Each cover 14 is provided with a seal at its outside
surface 19. This seal may be in the form of an O-ring
20 which is positioned in a groove 22 provided on the
oufside surface 19 of each cover 14. The Ofrihg seals
20 of the covers 14.§eal with the inside surface 15a of
the main body 12.

The O-ring seals 20 and grooves 22 are provided on
respective portions 24 of the covers 14 which lie
adjacent the inside surface 15a of the main body 12.
Prefefably, the liner 18 extends sufficiently far to the
openings of the main body 12 that the O-ring seals 20 of.
the covers 14 seal with.the liner 18. 1In this case the
inside surface 15a of the main body 12 is defined by the
inside surface of the liner 18. This is shown in Figure
2. Whilst thé covérs 14 could seal with the casing 16

instead (in which case the inside surface 15a of the
This ie the replacement sheet
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- 18 - 12. A fluid storage tank according to any one of clainms 7 to 10,
characterised in that said cover retention nenber has a second portion
whi ch contadts said. cover

-5 -
main .. Wdy 12 is defined by the inside surface of the
casi:g 16) this arrangement is not préferred.
Each cover 14 comprises a portion 24 and 2 dome lLike
portion 26. The portion 24 is drum like, or tubular.
Retaining means. is provided to retain each cover 14
releasably in position to closejcff.the respective -
openings of the main body 1l2.
The retaining means enable the covers.l4 to be
releasably retained in posit@&n without connecting the
ﬁgvers 14 to the main body 12.. The only “interaction"
between the main body 12 and the covers 14 is the
. sealing contact between the O-ring seals 20 and the
portions 24 of the covers 14 with the inside surface 1Sa
of the main body 12. This is a2 pressure induced sealing
contact as will be later herein described.
The retaining means is shown in more detail in Figure; 2.
and 3.
In Figureé 2 and 3, the retaining means ié sh&@n as
cc—prising resgec:ive cover retention members 28 which
a.2 fixedly secured to the main body 12 at respective
ends thereof adjacent the covers 14. The cover
retention members 28 are fixedly secured to the main
body 12 by nuts and bolts shown at 30.
Bach cover retention member 28 comprises a plate like
portion 32, a peripheral strip like portion 33 and
strengthening ribs 34. At least the inside surface 33
of the plate like portion 32 is shaped to conform to the
shage of the outer surface 19 of the dome like portion
26 of a cover l4. The plate like portion 32 may itself

This is the raplacement sheet
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- means to retain said cover neans in place. 13. A fluid storage tank
according. to Ctaim'6, characterized in that said retaining nmeans conprises
at | east on® cover retention nenber and el ongate nenber neans, said cover
retention nménber having a first portion_and_a second portion, said elongate
menber neans extendi ng through said f1uid storage tank said cover

be dome like. The peripheral strip like portion 33°
extends around the periphery of the plate like portion
32 and projects thérefrom away from cover 1l4. The strip
like portion 3§_confcrhs with the shape of the inner
surface 15a of the main body 12..£Eh?.strengthening ribs
34 extend between the plate like‘portion’32 and the
peripheral strip like portion 33, at spaced intervals,
as best seen in Figure 3. The bolts 30 pass through the
strip like portions 33 and the main body 12 to secure
the cover retention members 28 to the main body 12. 1In
Figure 2 a gap is shown between the outside surface 19
of the dome like portion 26 6ﬁ the cover 14 and the
inside surface 35 of the plate-like portion 32.

Eowéver, this is only for clarity of representation. In
practice, no such gap would exist.

Figure 4 shows a second embodiment of a fluid storage
tank 38 in accordance with the present invention.

The fluid storage tank 38 is the same as the fluid
storage tank 10 of the first embodiment except that it
employs an alternmative. arrangement for securing the
cover retention members 28 to the main body 12.

In the fluid storage tank 38, the nuts and bolts 30 are
not used. Instead, the end portions of the casing.ls
are turned over the edges of the stxip like portions 33
of the cover retention memberé 28 to form a turned lip
39. The cover retention members 28 are in this way
fixedly secured to the caﬁing 16 of the main body 12 by
a clamping tfpéfaction of thé turned lip 39.

The remainder of the fluid storage tank 38 is the same

This is the repiacement sheet
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neans _and sai d second portion of said cover retention menber and secured
out s¥dé said fluid storage tank. 14. A fluid storage tank according to
claim®6, characterised in that said retaining neans conprises el ongate
menber ‘means extendi ng through said fluid-stofage tank and sald cover

neans, and secured outside said fluid storage tank.
as the fluid storage tank 10.

Figure 5 shows a third embodiment of a fluid storage
tank 40 in accordance with the present invention.

The £fluid storage tank 40 is similar to the fluid
storage tank 10 of the first embodlment excent that it
employs a different arrangemen or'the retaln;ng means
to retain the covers 14 ina position.

In the fluid storage tank 40, the retaining means
comprises the cover reteation members 28 of the £luid
'stofage tank 10, but these are not secured to the main
body 12. |

Instead, there is provided an elongate bolt 42 which
extends through the main body gportion 12 between the
covers l4. The covers l4 and cover retention membérs 28
are provided with appropriate holes for the bolt 42 to
pass therethrough and nuts 44 are provided outside the
tank 40 to keep the bolt 42 in gcsition.' The:hclts 44
ars provided on the outside of each pair of covers 14
and cover retention members 28.

The remainder of the fluid storage tank 40 is the same
as the fluid storage tank 14.

Figure 6 shows a fourth embadiment of a f£luid storage
tank 50 in accordance with the present invention.

The fluid storage tank S0 is similar to the fluid
storage tank 10, except that it employs a different
arrangemeﬁt of the retaining means to retain the covers
14 in position. |

Once again,-the retaining means comprises the cover
retention members 28 of the fluid storage tank 10, but

i _ il 16 the replacement sheet
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15. A'fluid storage tank according to Caim13 or 14, characterized in that
" sai d-el ongate nmenber nmeans conprises bolt neans which is secured by nut
nmeans outside said fluid storage tank. 16. A fluid storage tank according
to Claim13 or 14, characterised in that sa8del ongate nenber neans
conprises flue-way nmeans which is secured outsjde said .

Pl T L
W . .

-~

these are not secured to the main bedy 12.
The £fluid storéqe tank S0 is pfcvided with a flue-way 52

extending through the main body 12 between the covers

14, Securing qeahs (not shown) are provided outside the

£luid storage tank 50 adjacent-the cover reteation
members 28'in a similar mannerﬁi;'éhe bolts 44 of the
fluid storage tank 40.

Thus, the flui& stérage tank 50 is of a similar.

structure to the fluid storage tank 40, except that the

[4)

alt ‘42 of the fluid storage tank 40 is replaced by a
flue-way 52 and the bolts 44 are replaced by an
alterﬁative, Sut analogous, form of securing méans.

The remainder of the fluid storage tank 60_i§ the same
aslthe fluid storage tankLiO. |

Piqure 7 shows the cover region of a fifth embadiment of
a fluid storage tank 60. |

Wnilst in Figure 7 only ong-end of .the £luid storage
tank 60 is shown, it will be understcod that the cther
énd is of a similar form.

The fluid storage tank 60 is similar to the fluid
storage tank 10 except that it employs an alternative
sealing arr&nqement of the covers 1l4' with the inside
surface 1352 of the main body 12.

The covers 14' of the fluid storage tank 60 do not use
the O-ring séal 20 and graove 22 of the covers 14 of the

previously described embodiments.

ol

n the fluid storage tank 60, each covers 14' is formed
with an outwardly extending sealing flange or lip like

gortion 62 at the outside surface 19 at the peripheral .
This is the replao_emem sheet
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. f[hid Storage tank. 17. A fluid storage tank according to any one of Cains
7 t0d 13, 15 or 16, characterised in that said first portion of said cover
retentipn nenber conprises strip naterial; g -

edge of the portion 24. This portion 62 is taperé&,.‘as'

can be seen in Figure 5. The portion 62 seals with the

inside surface 152 of the main bady 12.

The fluid sto:agé tank 60 may employ retainihg means of

the same .type as any of the fluid storage tanks 10, 38,
40 and 50. | L |
The remainder of the fluid storage tank 60 is the same
as the fluid storage tank 19.
In the fluid storage tank of the present invention, the
liner 18 may be in tﬁe form of a2 membrane, coating,
ceramics material, or a tubular insext which £its into
the casing 16.
The liner 18 may be made of material which is
non-corrodable since thelcontents of the £luid storage
tank will be in contact with the liner 18. Depending
upon the application of tge fluid storage.tank of the
present invention, the liner 18 may need to bé made. of
matarial which is also high temperature resistant, e.gq.
when the fluid storage tank is used as the storage tank
in a2 hot water system.
The liner 18 may be made .2 a plastics polymer. The use
of a plastics polymer is particularly suitable when the
liner 18 is in the form of a tubular insert.
The covers 14, l4' are also preferably made of a
material which is non-corrodable (and high temger#ture
resisﬁant if required) since the contents of the £fluid
storage tank.will also be ip.contacﬁ with the inside
surfaces 15b of the éovers 14, 4.
The covers 14, 1l4' may be made from a gLastics matérial,

-
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.- 19 - 18. A fluid storage tank according to claim 12, characterised in
t hat sai.d second portion conprises a plate portion mhlch has an inside
surf-ace’ shaped to confirmw th said cover neans. 19. A fluid storage tank
according to any one of dains
_10-
e.g. plastics polymer.
If the covers 14, 1l4' are not made from a non-corrodable
(and high temperature resistant) material, thea their
inside surfaces 15b are provided with a non-corrodable
(and high temperature :esistant)-coating or lining.
The casing 16 may be made from ﬁéifi, e.g. steel.
The casinéhis surrounds and encloses the liner 18..
Similarly, the cover retenticn members 28 retain the
covers 14, 14 in position. ‘In this way, the casing 16
and the cover retention members 28 supports the liner 18
and the covers 14, 14', respectively, and carry the
structural'streSS from the fluid stored by the fluid
storage tank of the present invention. |
The embodiments of the fluid storage tank that have been
described herein incorporate retaining means which
comprise cover retention members 28 having plate like
portions 32 gonforﬁing to the shape of the outer surface
19 of the dome like portidns 26 of the covers 14, 14°.
It iS these plate like portions 32 which carry the
structural stress from the fluid pressing against the
covers 14, 14°'. Howe#er, if the covers 14, 14' are made
of a material of sufficiently high strength, the cover
retention members 28 may be omitted, or modified.
Accordingly, in the embodiments shown in Figures § and
6, the cover retention members 28 may, in such cases, be
omitted. In the embodiments shown in Figures 1 to 4,
the cover retention members 28 may, in such cases, be
modified so that the plate like portions 32 are

omitted. This then leaves only the strlp like portioms
Jvig is the repiacameni sheet
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1 fo 18, characterized in that said main body further conprises a sleeve
posi ti-oned adj acent said casing neans, and said liner nmeans is provided
adj acent said sleeve. 20. A fluid storage tank according to any one of
Clainms-1 to 18, characterized in that said liner neans is provided adjacent
sai d casi ng neans. - 11 -
33 which are secured to the casing 16 and which are’
modified to engage with the covers 14, 14'. In this
way, the covers 14, 14' will still be retained in
position.
Depending .upon its application, §gp;99riate holes (not
shown) for fittings and the likezlnét shgén) may be
provided in the covers 14, 14' and cover retention -
members 28. In the case of the fluid storage tank being
used in a hot water system, sﬁéh holes accommodate
fittiﬁqs such as the fluid inlet and outlet.pipes.
The casing 16 may be formed from a strip material which
is wound into a helix structure and has its abutting
edges butt-welded together.
A casing of this type is shown in Figure 8 and is
identified by reference numeral 16'. °
The casing 16' is formed from stﬁip material 72 whose
butt-welded helical edges are shown by the heliéal line
74.
A casing 16' formed in this way is particularly suitable
when the f£luid storage tank is used for a2 hot water
system. However, it may also bhe used for other
applications of the fluid storage tank.
The use of a casing 16' in the form_shcwﬁ in Fiqure 8 is
particula.ly suitable when the liner 18 is in the form
of a tubuiar insert. ' This is also shown in Figure 8.
A liner in the form of a tubular insert is identified in
Figure_a by reference numeral_ia'. The liner 18' is
fitted into é-casing 16' made of striz ..aterial 72 and

may have an outer diameter that is very slightly greater _
This is the replacement sheet
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21. A fluid storage tank according to any one of Clains 1 to 20,
characterized in that said |liner nmeans conprises a nenbrane, coating,
Qgiggics material, or a tubular insert. 22. A fluid storage tank according
tp any one‘of Clainms 1 to 21, characterized in that said main body
clonpri ses two openings, one at each end tpereof and a said cover
than the inner diameter of the casing 16" such that the-
liner 18' cannot readily be inserted into the casing 16.
This liner 18 is first placed intoc a freezer to reduce
its temperature. The temperature of the liner 18' is
reduced sufficiently such that it snrlnks in its radial
direction, i.e2. the diameter of the llner 18' is
reduced. This reduction of its diameter needs to be
only a few millimgtres. Subjecting the liner 18' to a
temperature of minus 20°C for approximately 24 hours
results in sufficient reduction.
After the appropriate time, the liner 18' is removed
from the freezer and is then pushed into the casing 16°'.
This temperature reduction of the liner .18' also results
in the liner 18' being inwardly pre-loaded.
As the liner 18*' returns to amb@ent temperature, it
expands. In so doing, the outer surface of the liner.
18*' tightly beérs against the inner surface of the
casing 16°'.
The casing 16, 16' of the present invention carries the
structural stress from the fluid contents inside the
fluid storage tank.. Even iﬁ the case of the liner 18
being in the form of a tubular insert, this is also the
case. _
The £fluid stor&ge tank of the present invention is
recyclable or reneﬁable. This means that if dgfects
occur in the liner 18, 18' it can be replaced. |
This can be done by draining the contents of the f;uid

storage tank and Teleasing the retaining means which

retains the covers 14, 14' in position. Depending upon
| - This is the replace
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means ‘i.s provided at a respective said end. 23. A fluid storage tank
" according to any one of Clains 1 to 22, characterized in that said casing
means i s mede of nmetal and said inside surfaces of said main body and said
cover means are made of non-corrodable mategial. 24. A fluid storage tank
according to any one of Cainms 1 to 23, characterized in that said liner

nmeans is mde e form of the liner 18, 18', the liner 18, 18°' can be

| then removed from the casing 16, l6' and replaced. This
is particularly suitably in the case of the liner 18°
being in the form of an insert.
If the liner 18 is in the form of a coating, or the
like, én ﬁhe inside suriace offthéucasing 16, 1l6' then a
newlgqaﬁing can be_applied or the casing 16, 16 aﬁd
lining 18 are both removed and replaéed as a unit.
In ancther alternative embodiment, the main bady 12 may -

.iuiihér comprise a (tubular) sleeve (not shown).

' This sleeve is inserted into the casing 18, 16' to lie
adjacent the inside surface of the casing 16, 16'. The
liner 18, 18' is then provided adjacent the inside
surface of the sleeve.

The sleeve can . be used with any form of liner 18, 18"
and is particularly suitable when the liner 18 is in the
form of a coating or the like.

The sleeve may be made of an insulating material, e.q.
ursthane. |

When the liner 18, 18* becomes defective, the sleeve
aldhg with the liner 18, 18' may be removed as a unit
from the casing 16 and replaced:

Thus, the form of the mein body 12 and releasably
retained covers 14,14' (which are not connected to the
main body 12) of the fluid storage tank of the present
invention allow the fluid storage taﬁk of thé present
invention to be recyclable or renewable.

Whilst the embodiments of the fluid stcrage tank of the
present invention have beeﬂ described with reference to

R o | ) This is the replacement shest
Data: 28 FEB '997



of non-corrodable material. 25. A fluid storage tank according to any one
» ofrclains 1 to-24, characterised in that said casing neans - 20 -

- 14 -

particular forms of the sealing arrangement (viz. O-ring
.seais 20 and flange or lip like portions 62), covers 14

- and retaining means'of any suitable form may be used.
The fluid storage tank of the present invention can be
used to store fluid under pressure.
The pressure exerted by the :luld ‘contents of thé £luid
storage tank of the present invention exerts autwaﬁdly
directed_radial and longitudinal forces on the fluid
storage tank. |
The longitudinal forces are countered by the retazn ing
means, Or cCoOvers 1=,14'. The retaining means prevent
the covers 14,14' Ifrom moving in the outward direction,

. i.e. away from one another. At the same time, the

" radial forces exerted by the contents of the fiuid
storage tank push the drum like portions 24 of the
covers 14, 14' in a radial direction to bear against the.
inside surface 1Sa of the main body 12. This gushes the
seal means, e.g. the O-ring seals 20 or the sealing
flange or lip like portiogs 62, into closer contact with
the inside surface 15a (e.g. the liner 18) of the main
body 12 thus providing a stronger seal.with increasing
pressure of the fluid in the fluid storage tank.
Whilst in the embodiments hereindescribed, the flaid
storage tank of the embodiments is shown as having a
pair of covers 14, 14' which are releasably positioned
to cover a respective opeqinq, it is possible that only
one of the covers l4, 14' is releasably retained and the
other cover i4, 14"is fixeély retainéd at one end, i-e.

fixed to the main body 12. This may be done by dlrectly
t - This is the rep!aoement sheet
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conprises stri.p material wound into a helix with its abutting edges

connected

- 15 -

connecting the cover 14, 14°' to the casing 16, e.g., by
a metal strap or by fixedly connecting a securing means
of the retaining means to the casing 186.

In the case cf the fluid storage tank of the present

invention being used in a hot water sysbem, e.g.

— .

solar, gas, or electric hot water system, the £luid
storage tank encloses a space which is suitable to-
contain potable water, e.q. drinking water.

In other applications, the fluid storage tank would
store the appropriate fluid, e.g. gas in a gas cylinder
application, etc. .

Modifications and variations such as would be appa?ent
to a skilled addressee are deemed within the scope of

the present invention.
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CLAIMS
1. A fluid storage tank characterized in that it
comprises a main body having at least one opening, cover
means to closg off said opening of said main bedy, and
seal means, said cover means and said main.body having a
respective inside surface arrangé& ES be{ in use, in
contact with fluid stored in said fluid storage tank,
said main body comprising casing means and liner means,-
said liner means provided inside said casing means,
wherein said cover means is releasably retained in place
and seals with said inside surface of said main body via
said seal means such that said fluid is storable in said
 fluid storage tank.
2. A fluid storage tank according teo Claim 1,
chafacterised in that said cover means has an outside
surface and said séal means is provided substantially at
said outside surface. | |
3. A fluid storage tank according to Claim 2,
characterized in that a portion of said outside surface
of said cover means lies substantially adjacent said
inside surface of said main body and said seal means is
provided substantially at said portion of said outside
surfacé of said cover means.
4. A fluid storage tank according to Claim 3,
characterized in that said seal means comprises a
sealing ring member which is located in a groove formed
in said cover means at said portion of said outside
surface of said cover means.

5. A fluid storage tank according to Claim 3,
This is. the replacement sheet
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characterized in that said seal means comprises a

-17 -

sealing flange'substantially at a peripheral edge of
said portion of said cover means.

6. A fluid storage tank according to any one of Claimg
1 to 5, characterized in that tetiaining means is
provided to reﬁain said cover means in place.

7. A fluid storage tank according to Claim 6,
characterized in that said retaining means comprises at
least one cover retention mémber and securing means,
said cover retention member having at least a first
portion and said securing means engaging with said first
portion to secure said cover retention member to said
main body.

8. A fluid storage tank according to Claim 7,
characterized in that said securing means comprises nuts.
-and bolts which extend through said fifst portion of
said cover retention member and said main body.

9. A fluid storage tank according to Claim 7,
characterized in that said securing means coﬁprises the
end portion of said casing means turned over an edge of
said first portion of said cover retention member.

10. A fluid storage tank according to any one of Claims
7 to 9, characterized in that said securing means

secures said cover retention member to said casing means

of said main beody.

| e
[

. A fluid storage tank acsordirs -~ 2ny one of claims
7 to 10, characterised in that said first portion of

said cover retention member engages with said cover

This is the replacement shee}
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12. A fluid storage tank according to any one of claims
7 to 10, characterised in that said cover regeﬁtion
member has a second portion which contacts said cover
means ‘to retain said cover means in place. |
13. A fluid ‘storage tank accorginéutc Claim 6,
characterized in that said retalﬁing means compriées at
least one cover retention member and elongate member
means, said cover retentiqn member having a first
portion and a second portioﬁ; said elongate member means
extending through said fluid storage tank said cover
means and said second portion of said cover retention
member and secured outside said fluid storage tank.
14. A fluid storage tank according to claim §,
charactérised'in that said retaining means comprises
elongate member means extending through said f£fluid
storage tank and said cover-means, and secured outside
said fluid storage tank. | |
15. A fluid storage tank acccﬁding to Claim 13 or 14,
chéracterized in that said elongate member means
comprises bolt means which is secured by . nut means
outside said fluid storage tank.
16. A fluid sﬁorage tank according to Claim 13 or 14,
‘characterised in that said elbngate member means
comprises flue-way means which is secured outside said
fluid storage tank.
'17. A fluid storage tank according to any one of Claims
7 to 13, 15 or-16, characterised in that said first
portion of said cover retention member comprises strip

material.

hee
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18. A fluid storage tank according to Elaim 12,
characterised in that said second portion comprises a
plate portion which has an inside surface shaped to
confirm with said cover means.
19. A fluid storage tank hccordiné to any one of Claims
1 to 18, characterized in thatfééf& main body further
comprises a sleeve positioned adjacent said casing
means, and said liner means is provided adjacent said
sleeve. |
20. A f£luid storage tank according to any one of Claims
1 to 18, characterized iﬁ that said liner means is -
provided adjacent said casing means.
21. A fluid storage tank according to any one of Claims
1 to 20, characterized in that said liner means
comprises a membrane, coating, ceramics material, or a
tubular insert.
22. A fluid storage tank according to'any one of Claims
1 to 21, characterized in that said main body comprises
two openings, one At each end thereof and a said cover
means is provided aé a respective said end. ~
23. A fluid storage tank according to any one of Claims
1 to 22, characterized in that said casing means is made
of metal and said inside surfaces of said main body and
said cover means are made of non-corrodable material.
24. A fluid storage tank according to any one of Claims
1 to 23, characterized in that saia liner means is made
of non-corrodable material.
25. A fluid storage tank according to any one of claims

1 to 24, characterised in that said casing means _
' Th«g is the reptacemant sheet
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comprises strip material wound into a helix with its"

abutting edges connected.
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ABSTRACT
" Fluid Clorage Tank”,
A fluid storage tank (38) comprising a main body (12) and covers (14) to

oy THIS SHEET HAS BEEN
2 L REPLACED

close off openings of the main body (12). The main body (12) and covers
(14) have inside surfaces (15a, 15b) which are, in use, in contact with fluid
stored in the tank (38). Tﬁe main body (12) is made up of a casing (16) and
a liner (18) which is provided inside the casing (16). The covers (14) are
releasably retained in place and seal with the inside surface (15a) of the
main body (12) so that fluid can be stored in the tank (10).

FIGURE 2

This is the replacement sheet

pate: 28 FEB 1Y



1/5

/10

\15a

{

20

28

14

26

20 Nz

This is the replacemient sheet

Date: 2§ FEB 1397



This is the replacement sheet

Date: 28 FEB 1997




L4

33

15a

=
20 9, ! 1 20 2 16

F

1G4

This is the repia

28 FEB WY

paie:

cement sheet’



35

50

~—153
18

19
32

.52

28
14

26

33
18

16

This is the repla

pate: 2 8 FEB

“t—

cement sheet

1997



5/5

This is the replacement sheet

Date: 2. ¢ FER 1937



REPLACEMENT SHEET

16 APR 1997

21

L

A__'MA'CI FLUID STORAGE TANK

A ﬂmd storage tank (.38) comprising a main body (12) and covers (14) to
close off openings of the main body (12). The main body (12) and covers
(14) have inside surfaces (15a, 15b) which are, in use, in contact with fluid
stored in the tank (38). Thé main body (12) is madé up/ of a casing (16) and
a liner (18) which is provided inside the casing (16). The covers (14) are |
releasably retained in place and seal with the iﬁside surface (152) of the o

main botly (12) so that fluid can be stored in the tank (10).

FIGURE 2



