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@ Split tank assembly with reinforcement in the region of a joint.

@ There are dislcosed a split tank assembly with reinforce-
ment in the region of a joint, and a method of making such a
reinforced split tank assembly. Of particular interest is the
possibility of releasably coupling tank sections 11 and 12
formed, for instance, by transversely splitting a bag-moulded,
reinforced tank. The assembly includes external circumferen-
tial clamping flanges 13 and 14 which are conveniently pro-
vided by level winding a relatively narrow band of resin-
impregnated filaments on the sidewall of the pressure vessel
adjacent the midsection of the vessel. The resin in the fila-
ments is cured and the band and vessel are cut into a plane
perpendicular to the longitudinal axis of the vessel so that
band parts 13 and 14 are provided adjacent each open mouth
of the resuiting tank sections 11 and 12 and those band parts
constitute the aforementioned clamping flanges. A circumfe-
rential, outwardly facing recess 18 is machined in a one-band
part 13 and an O-ring groove 191s machined in that outwardly
facing recess 18. A circumferential, inwardly facing recess 22
is machined in the other band part 14 and an O-ring 28 is
provided in the O-ring groove 19. The band parts 13 and 14 are
telescoped together to form a pressure vessel with the O-ring
28 pressed between the recesses 18 and 22 The band parts
are clamped together by clamps 23 to form the assembly The
arrangement described above provides in an uncomplicated
manner a means of providing reinforcement in the zones in
which clamping is to occur.
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SPLIT TANK ASSEMBLY WITH REINFORCEMENT IN THE REGION OF A

JOINT, AND METHOD OF MAKING SUCH A REINFORCED SPLIT TANK
ASSEMBLY

This invention relates to a split tank assembly

5 with reinforcement in the region of a joint, and to a method
of making such a reinforced split tank assembly..

Bag-moulded fiberglass-reinforced tanks or other
similar pressure vessels are diseclosed, for example, in
United States Reissue Patent Specification No. 25,241 and

10 United States Patent Specification No. 3,138,507. Split
tank assemblies of the general class to which the present
invention is directed are shown in United States Patent
Specifications Nos. 2,709,524 and 3,388,823. Split tank
assemblies of the type herein .disclosed provide full

15 access to the interior of the tank for positioning and
removal of, for instance, rigid filter elements therein, and
“for various other purposes.

In Onited States Patent Specification No. 4,133,442
there is disclesed a fiber-reinforced split tank assembly;

20 two basic arrangements are set forth in that patent for
clamping the tank sections together. In one such arrangement,
grooves are cut into the tank sections to accommodate
clamping members; however, in order to minimize weakening
the tank sections, the interior of the tank must be provided

25 Wwith additional reinforcement in the area in which the grooves
are cut: this necessitates extra resin and glass and adds

further steps to the manufacturing operation,



1c

15

20

25

30

35

f0033598

-2
In the other basic arrangement clampingeflanges formed

of a plastics material are adhered to the tank sectlons
which flanges can be clamped ‘together; however, the clamplng
flanges formed of a plast1c3'mater1al are expen51ve and.

fit only a given size of tank: therefore,,lf a 7
manufacturer makes tanks of differentrdiameters,'the,
manufacturer must also'prOVide flanges of different -

sizes to accommodate various dlameters 3 o

Accordlng to one aspect of the present 1nventlon
there is provided a 1ong1tud1na11y—extend1ng spllt tank
assembly comprising:- . ,

first and second tank sections each having a
mating face, with one of the matlng faces belng telescoped
within the other, each of the tank sectlons being prov1dedi
with an external circumferential flange adJacent its
mating face, and each flange comprising a band of
filament-wound, resinaimpregnated;fibers'enciroling the,
tank; sealing means between the mating faces; and clamping
means clampingithe'flangee in fixed relationship to each .
other. S , 7

 Preferably. thoSe'poriione'defining'both'the
mating faces are also formed by the bands of filament-wound,
resin- 1mpregnated fibers..

Preferably the sealing means is an O-ring,
convenlently provided in a 01rcumferent1a1 groove .in one
of the mating faces, , ,

Breferably the clampipg means comprises a
pPlurality of clamping members maintained in a spaced array
by a band which encircles the flanges. Each clamping member
may include a stfip'haViﬁg two spaoed+apart convergent arms.

The tank sections may be formed of a
flber—relnforced plastlcs material.

One embodlment of the spllt tank assembly of the
present invention comprises first and second tank sections,
each with an open mouth, the open mouth of the first tank
section having a multiplicity~Of'resin—impregnated wound

fibers adjacent the open mouth which fibers;comprise a
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first clamping flange, the first clamping flange having an
outwardly facing recess extending circumferentially around
the flange, there being a circumferentially extendiné

groove in the outwardly facing recess, there being an

O-ring in the groove, the open mouth of the second tank section

having a multiplicity of resin-impregnated wound fibers
adjacent that open mouth which fibers comprise a second
clamping flange, the second clamping flange having an
inwardly facing recess extending circumferentially around
the flange, the inner diameter of the inwardly facing recess
being slightly greater than the outer diameter of the
outwardly facing recess so that the first clamping
flange may be telescoped into the second clamping flange
with the O-ring forming a seal between the flanges, there
also being clamping means to clamp the flanges in fixed
relationship.

Another aspect of the present invention provides
a method of forming a fiber-reinforced split tank assembly
formed of a plastic material, the method comprising:-
rotating a longitudinally-extending, hollow pressure
vessel formed of a plastics material about its
longitudinal axis, level winding resin-impregnated filaments
on a sidewall region of the vessel while confining the
filaments to a relatively narrow band, curing the resin
and the filaments, cutting the band and vessel in two at
a plane perpendicular to the longitudinal axis and passing
through an intermediate region of the band so that a band
part is provided adjacent each resuilting open mouth,

machining a circumferential outwardly facing recess

in one band part, machining an O-ring groove in that
outwardly facing recess, machining a circumferential
inwardly facing recess in the other band part, providing an
O-ring in the groove, telescoping the band parts together
to form a pressure vessel with the O-ring pressed between
the recesses, and clamping the band parts together to form

the aséembly.
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Conveniently the band and vessel are cut in a
plane which passes approx1mate1y through the mldelnt of the
band. , ’

For a better umkﬂstanding of the present invention
and to show how the same may be carried into efféct,
reference will now be made, by way of example to the
accompanying draw1ngs ~in which:- _

Figure 1 is an elevational view of a completed
assembly in accordance with the preseht invehtion;

Figure 2 is a fragmentary, cross-sectional view
of the tank after the filament-winding operation, illustrating
a technique for confining the resin-impregnated filaments
to a predetermined location on the sidewall of the tank;

Figure 3 is a fragmentary, croSs—sectional view
similar to that of Figure 2, but showing the tank after a
severing operation; - S 7

Figure 47is a ffagmeﬁﬁny, cross—-sectional view of
the complete joint'ﬁssembly; and

Figure 5 is a perspective view of one of the
clamping members employed for holding together two tank
sections. , o

Referring initially to Figure 1, there is
illustrated a split tank assembly 10 constructed in
accordance with the present invention. The assembly 10
intludes first and second mating tank sections-11 and 12
formed by transverselyrsplitting an elongated tank having
a generally cylindrical sidewall and domed end walls.
Preferably, the tank is originally an integral, bag-moulded,
fiber-reinforced, closed tank such as thaf shéwn in the
aforementioned United States Reissue Patent Specification
No. 25,241, the disclosure of which is incbrﬁorated herein
by reference., Each tank section 11, 12 is provided with an
exXternal clampable flange in the form of a band part 13, 14.
The band parts 137and 14 are initially fébriqafed as a single
band 15 by a conventional filament-winding technique. In
such a typical technique, the tank is mounted in a horizontal
position for rotation about its longitudinal axis in a

filament-winding machine which is similar to a lathe.
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To provide a stronger bond between the filaments and

the tank sidewall, the sidewall is slightly abraded in the
area to be wound. Resin-impregnated fiber filaments are
then laid up on the sidewall by a guide which moves back
and forth, at a predetermined rate which is geared to
the rate of rotation of the vessel, between end guide
ends 16 (shown in Figure 2). The rate of traverse is
such that the filaments are laid down in a level-wound
pattern where there is substantially no side-to-side
overlap of the filaments. When the band 15 is built up
to a suitable thickness, the resin is cured (by heat,

a suitable catalyst, or both) and the end guides 16 are
now removed.

Referring now to Figure 3, the tank sections 11
and 12 are formed by rotating the unitary tank about its
longitudinal axis while severing the band 15 and the tank
with a suitable tool, e.g. a tungsten carbide or diamond
cutting tool.

Then the band parts 13 and 14 are machined in
the following manner. The band part 13 is machined along
the dotted line 17 to provide a recess with a mating face
18 and a circumferential O-ring groove 19. This operation
may be done with a single cutting tool shaped to conform

to the shape of the recess (with face 18) and the O-ring

»grbove 19.

A portion 20 of the tank section 12, together
with a portion 21 of theband part 14, is machined away to
form an inwardly facing recess with an inwardly facing
mating face 22 which has a diameter slightly greater than
the diameter of the mating face 18.

After the machining operations are completed, an
O-ring 28 is inserted in the O-ring groove 19 and, .as is
indicated in Figure 4, the tank sections 11 and 12 brought
together by telescoping the face 18 into the face 22 so
that the O-ring 28 is firmly pressed between the band parts

13 and 14. The ends of the band parts 13 and 14 are undercut

slightly to provide a gripping surface for the clamps.
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As indicated in Figures 4 and 5, suitable
clamping means, in the form of clamps 23, is provided.

Each clamp 23 has what can loosely be regarded as a+«C-shaped
configuration in the form of a strip with two spaced-apart
convergent arms and is provided with raised stiffening
portions 24 at the arms. The clamps 23 are held in place
by a band 25 which extends through struck-out tab portions
26 on each clamp 23. The band is fastened together by a
suitable fastener; in the illustrated embodiment this is

a nut and bolt 27. As may be appreciated, the clamps

23 may be employed on tanks of various diameters, as
opposed to prior art techniques wherein integral bands
were employed as the clamping means.

As is evident in Figure 4, the arms of the clamps
are slightly inclined toward each other so that they conform
to the undercut portions of the band parts 13 and 14. To
assemble the tank, the tank sections must be abutted to
permit the arms to clear the ends of the band parts. When
the tank is pressurized, the sectionsrll and 12 move apart
slightly, as is indicated in Figure 4, so that the clamps
23 cannot be removed while the tank is under pressure.

With the present invention, the clamping means
may be employed to clamp together the sections of a variety

of tanks having different diameters.
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CLAIMS:

1. A longitudinally—extending split tank
assembly comprising:- .
first and second tank sections each having a mating face,
with one of the mating faces being telescoped within the
other, each of the tank sections being provided with an
external circumferential flange adjacent its mating face,
and each flange comprising a band of filamentrwouhd,
resin-impregnated fibres encircling the tank;
sealing means between the mating faces; and clamping means
clamping the flanges in fixed relationship to each other.

2. A split tank assembly according to claim 1,
wherein those portions defining both the mating faces are
also formed by the bands of filament-wound, resin-
impregnated fibers.

3. A split tank assembly according to claim 1 or
2, wherein the sealing means is an O-ring.

4. A split tank assembly according to claim 3,
wherein the O-ring is provided in a circumferential
groove in one of the mating faces.

S. A split tank assembly according to any preceding
claim, wherein the clamping means comprises a plurality
of clamping members maintained in a spaced array by a band
which encircles the flanges.

6. A split tank assembly according to claim 5,
wherein each clamping member includes a strip having two
spaced-apart convergent arms.

7. A split tank assembly according to any preceding
claim, wherein the tank sections are formed of a fiber-
reinforced plastics material.

8. A split tank assembly formed of a plastics
material and comprising first and second tank sections, each
with an open mouth, the open mouth of the first tank
section having a multiplicity of resin-impregnated wound
fibers adjacent the open mouth which fibers comprise a first
clamping flange, the first clamping flange having an
outwardly facing recess extending circumferentailly around

the flange, there being a circumferentially extending
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groove in the outwardly facing recess, thereiheing an O-ring
in the groove, the open mouth of the second tank section having
a multiplicity of resin—impregnated wound fibers adjacent
that open mouth which fibers comprlse a second clamplng
flange, the second clamping flange hav1ng an 1nward1y
facing recess extending circumferentially around the flange,
the inner diameter of the inwardly facing receés'being slightly
greater than the outer diameter'of'the ouwardly facing
recess so that the first clamping'flange may be telescoped
into the second clamping flange with the O—ring forming a seal
between the flanges, there also. belng clamplng means to clamp
the flanges in fixed relatlonshlp. N
9. A method of forming a fiber—reinfored split

tank assembly formed of a Plastiosxmuxmial, the method
comprising:- rotating}a 1ongitudina11y~extending
hollow pressure vessel formed of a plastics material
about its longitudinal axis,,levelfWinding resin-
impregnated filaments on a sidéwallrregion*of the vessel
while confining the filaments to a reiatively narrow band,
curing the resin, outting the band end vessel in two af a
plane perpendicular to the longltudlnal axis and passing
through an intermediate region of the band 'so that a band
part is provided adjacent each resultlng open mouth,
machining a circumferential outwardly faeihg recess in one
band part, machining an. O—rlng groove in that |
outwardly facing recess, machlnlng a701rcumferent1a1 1nwardly
facing recess in the other band part providing an O-ring
in the groove, telescoplng,theiband parts together to form
a pressure vessel with the'O—rihg'pressed between the recesses
and clamping the band parts together to form the assembly.

10. A method according to claim 9, Whereln the. band
and vessel are cut in a plane which passes approx1mate1y

through the midpoint of the band-
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