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(54) A FLUID TIGHT JOINT        (71)   We, WARMAN EQUIPMENT (INTER-  axial
therefrom; the radial arm of each said     NATIONAL) LIMITED, a Company
incorporated  bell-crank lever being adapted to respectively     in the
State of Western Australia, Common-  engage one of said segmented lugs; the
axial     wealth of Australia, of 88 Fisher Street, Bel-  arm  of each said
bell-crank lever having a 5  mont, Western Australia 6104, Commonwealth
groove near the end thereof remote from its  50     of Australia, do hereby
declare the invention,  fulcrum; a tension ring member supported in     for
which we pray that a patent may be grant-  said grooves and circumscribing
said axial     ed to us, and the method by which it is to  arms; adjustable
means to contract said tension     be performed to be particularly
described in  ring member to thereby draw said axial arms 10  and by the
following statement:-             inwardly, the inward movement of said
axial  55       This invention relates to a fluid tight joint,  arms
causing the radial arms of said bell-crank     for example for centrifugal
pump casings and  levers to exert oppositely  directed  forces     the like
which require to be fluid tight and  against said segmental lugs and said
annular     capable of easy assembly and dissembly.     fulcrum  surface
respectively with the axial 15    One object of the invention is to provide
components of these oppositely directed forces  60     a low cost
construction for jointed members  serving to press the joint faces of the
adjoining     made from hard brittle materials which are  members together
with sufficient force to form     difficult to machine. Another object is
to pro-  a sealed joint between said adjoining members.     vide a
construction for jointed expendable    To facilitate making the joint
between the 20  members, such as the casing members of  members fluid
tight, at least one of the opposed  65     dredge and slurry pumps which
are often sub-  matching tapered annular joint faces is pre-     ject to
considerable wear and frequent replace-  ferably formed on resilient
deformable jointing     ment, whereby the joining parts of such  material
which may be cemented or bonded     members comprise a small fraction of
the dis-  to and form  part of one of the adjoining 25  carded material and
manufacturing cost. Fea-  members.                                    70
tures of the invention are that the construction  To compensate for
dimensional variations in     allows of easy assembly and dissembly of the
the members being jointed, and to provide ini-     components, provides
co-axial location of the  tial locating pressure between the tapered joint
members and permits them to be joined in  faces, the engaging faces of the
segmental lugs 30  any relative angular position about the axis of  and the
respective radial arms of the bell-crank  75     the joint.
levers preferably have, with respect to the axis       In accordance with
the present invention  of the joint, matching helical forms and initial
there is provided a fluid tight joint compris-  axial clearance,
circumferential movement of     ing: at least two adjoining members having
the bell-crank levers relative to the jointed 35  opposed matching tapered
annular joint faces  members serving to take up said initial axial  80
provided thereon; an annular fulcrum surface  clearance and to establish
the initial locating     adjacent and co-axial with the external edge
pressure between the joint faces of the adjoin-     of the joint face on
one of said adjoining  ing members prior to tightening the tension
members; a plurality of segmental lugs adja-  ring. 40  cent and co-axial
with the external edge of    To simplify assembly of the respective com-
85     the joint face on another of said adjoining  ponents, the bell-crank
levers may be arranged     members; a bell-crank lever for each segmental
in separate assemblies with each assembly     lug; each said bell-crank
lever bearing at its  comprising two or more levers connected by
fulcrum on said annular fulcrum surface and  a segmental round torsion bar
which permits 45  having arms approximately radial outward and  both
relative and combined elastic angular  90   
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2      movement of the connected levers in each as-  jointing material or
by moulding  in  situ     sembly.
against an appropriate form, thus avoiding the         In a variant form of
the invention there are  need to machine a tapered joint face on the
three adjoining members and one of the op-  hard material of the bowl
member.  5  posed matching tapered annular joint faces is    The engaging
faces 15 and 16 on the seg-  70      provided mutually on and by two
adjoining  mental lugs 10 and the radial lever arms 7,      members which
oppose one another axially.    respectively, are helical with respect to
the axis        The invention will now be more particularly  of the joint
to enable the bell-crank levers 5      described in relation to the
accompanying  to be easily slipped into position with sufficient  10
drawings which  illustrate  preferred  forms  axial clearance to
accommodate the joint ring  75      thereof. In the drawings: -
14, prior to its deformation, and dimensional        Figure 1 is a part
axial section of a pump  variations in the various components, any ex-
casing showing a joint formed between two ad-  coss clearance being taken
up and initial locat-      joining members;
ing pressure between the joint faces 2 and 3  15    Figure 2 is an
elevation on the line 2-2   being established by the circumferential move-
80      of Figure 1;                                  ment of the
bell-crank levers 5 with respect        Figure 3 is a part plan view on the
line  to the jointed members from an initial position      3-3 of Figure 1
showing a segmental lug and  such as shown in Figure 3 in dotted outline
lever assembly; and                            to a final position as shown
in full outline. 20    Figure 4 is a part axial section of a pump
Thereafter increased  pressure between  the  85      casing showing a joint
formed between three  tapered joint faces 2 and 3 may be obtained
adjoining members.                            by tightening the tension
ring member 12 by        Like parts are denoted by like characters  means
of the tensioning nut 13.      throughout the specification and drawings.
The bell-crank levers 5 are arranged in 25    As shown in Figure 1 of the
drawings a  separate assemblies each assembly comprising  90      door
member 1 is provided peripherally with  two levers connected by a segmental
round tor-      a smooth tapered annular sealing face 2 adapt-  sion bar 17
which permits both relative and      cd to be brought into and held in
sealing con-   combined elastic angular, movement of the      tact with an
opposing matching tapered annu-  levers to accommodate irregularities in
form 30  lar sealing face 3 provided on an adjoining   and dimension of the
jointed members and  95     bowl member 4 by means of bell-crank levers
which also generates, by its torsional deforma-     5 spaced substantially
uniformly externally  tion, locating pressures between the various
along the joint between said members 1 and  components of the joint
assembly to hold them     4, with the fulcrum for each of the said bell-
in position prior to the tightening of the flex- 35  crank levers being in
the form of an annular  ible tension ring member 12.                   100
concave surface 6 provided on door member    In the variant form of
construction shown     1 adjacent the external edge of its sealing face  in
figure 4, two adjoining members, a back     2. Each bell-crank lever 5 has
an arm 7 ap-  liner member 18 and a frame member 19, have     proximately
radial outward and an arm 8 ap-  matched peripheral surfaces 20 and 21
respec- 40  proximately axial from  the fulcrum  bearing  tively which
provide mutually the tapered an- 105     surface 9, with each radial arm
being adapted  nular sealing face or spigot which opposes the     to engage
a corresponding segmental lug 10  tapered bore 3 of the bowl member 4.
Frame     on bowl member 4 and each axial arm having  member 19 carries the
annular concave ful-     a groove 11 in its outer surface adjacent its
crum surface 6 and sealing pressure is trans- 45  end remote from the
fulcrum. A tension ring  mitted in an axial direction across the match- 110
member 12 which passes around all the axial  ing surface 22 and 23 of
members 19 and 18     arms of said bell-crank levers is positioned and
respectively. In all other respects the construc-     supported in the
grooves 11 and serves to draw   tion is as described previously with
respect to     the levers 5 uniformly inwardly towards the  Figures 1, 2
and 3. 50  axis of the joint when tightened by means of    WHAT WE CLAIM
IS: -                          115     a right and left hand threaded
tensioning nut    1. A fluid tight joint comprising: at least     13. As
the axial arms 8 are drawn inwardly  two adjoining members having opposed
match-     the radial arms 7 exert oppositely directed  ing tapered annular
joint faces provided there-     forces on the segmental lugs 10 and the
annu-  on; an annular fulcrum surface adjacent and 55  lar fulcrum  surface
6 respectively, the axial  co-axial with the external edge of the joint 120



components of these oppositely directed forces  face on one of said
adjoining members; a     causing the tapered joint faces 2 and 3 to press
plurality of segmental lugs adjacent and co-     against each other with
sufficient force to seal  axial with the external edge of the joint face
the joint.                                     on another of said adjoining
members; a bell- 60    A tapered joint ring 14 of suitable resilient  crank
lever for each segmental lug; each said  125     deformable material, such
as rubber, is ce-  bell-crank lever bearing at its fulcrum on said
mented or bonded to and forms part of bowl  annular fulcrum surface and
having arms ap-     member 4 and provides the tapered sealing  proximately
radial outward and axial there-     face 3 which may be accurately and
smoothly  from; the radial arm of each said bell-crank 65  formed either by
hand laying of extruded  lever being adapted to respectively engage one
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2,     movement of the connected levers in each as-  jointing material or
by moulding  in  situ    sembly.
against an appropriate form, thus avoiding the       In a variant form of
the invention there are  need to machine a tapered joint face on the
three adjoining members and one of the op-  hard material of the bowl
member.     posed matching tapered annular joint faces is    The engaging
faces 15 and 16 on the seg-  70     provided mutually on and by two
adjoining  mental lugs 10 and the radial lever arms 7,     members which
oppose one another axially.     respectively, are helical with respect to
the axis       The invention will now be more particularly  of the joint to
enable the bell-crank levers 5     described  in relation to the
accompanying  to be easily slipped into position with sufficient 10
drawings which  illustrate  preferred  forms  axial clearance to
accommodate the joint ring  75     thereof. In the drawings: -
14, prior to its deformation, and dimensional       Figure 1 is a part
axial section of a pump  variations in the various components, any ex-
casing showing a joint formed between two ad-  cess clearance being taken
up and initial locat-     joining members;                              ing
pressure between the joint faces 2 and 3 15    Figure 2 is an elevation on
the line 2-2   being established by the circumferential move-  80     of
Figure 1;                                  ment of the bell-crank levers 5
with respect       Figure 3 is a part plan view on the line  to the jointed
members from an initial position     3-3 of Figure 1 showing a segmental
lug and   such as shown in Figure 3 in dotted outline     lever assembly;
and                           to a final position as shown in full outline.
20    Figure 4 is a part axial section of a pump   Thereafter increased
pressure  between  the  85     casing showing a joint formed between three
tapered joint faces 2 and 3 may be obtained,     adjoining members.
by tightening the tension ring member 12 by       Like parts are denoted by
like characters  means of the tensioning nut 13.     throughout the
specification and drawings.       The bell-crank levers 5 are arranged in
25    As shown in Figure 1 of the drawings a  separate assemblies each
assembly comprising  90     door member 1 is provided peripherally with
two levers connected by a segmental round tor-     a smooth tapered annular
sealing face 2 adapt-  sion bar 17 which permits both relative and     ed
to be brought into and held in sealing con-  combined elastic angular
movement of the     tact with an opposing matching tapered annu-  levers to
accommodate irregularities in form 30  lar sealing face 3 provided on an
adjoining   and dimension of the jointed members and  95     bowl member 4
by means of bell-crank levers  which also generates, by its torsional
deforma-     5 spaced  substantially uniformly externally  tion, locating
pressures between the various     along the joint between said members 1
and   components of the joint assembly to hold them     4, with the fulcrum
for each of the said bell-  in position prior to the tightening of the
flex- 35  crank levers being in the form of an annular  ible tension ring
member 12.                   100     concave surface 6 provided on door
member    In the variant form  of construction shown     1 adjacent the
external edge of its sealing face  in figure 4, two adjoining members, a
back     2. Each bell-crank lever 5 has an arm 7 ap-  liner member 18 and a
frame member 19, have     proximately radial outward and an arm 8 ap-
matched peripheral surfaces 20 and 21 respec- 40  proximately axial from
the fulcrum  bearing  tively which provide mutually the tapered an-  105
surface 9, with each radial arm being adapted  nular sealing face or spigot
which opposes the     to engage a corresponding segmental lug 10  tapered
bore 3 of the bowl member 4. Frame     on bowl member 4 and each axial arm
having   member 19 carries the annular concave ful- 



a groove 11 in its outer surface adjacent its  crum surface 6 and sealing
pressure is trans- 45  end remote from the fulcrum. A tension ring   mitted
in an axial direction across the match-  110     member 12 which passes
around all the axial  ing surface 22 and 23 of members 19 and 18     arms
of said bell-crank levers is positioned and   respectively. In all other
respects the construc-     supported in the grooves 11 and serves to draw
tion is as described previously with respect to     the levers 5 uniformly
inwardly towards the  Figures 1, 2 and 3. 50  axis of the joint when
tightened by means of    WHAT WE CLAIM IS:-                           115
a right and left hand threaded tensioning nut    1. A fluid tight joint
comprising: at least     13. As the axial arms 8 are drawn inwardly  two
adjoining members having opposed match-     the radial arms 7 exert
oppositely directed  ing tapered annular joint faces provided there-
forces on the segmental lugs 10 and the annu-  on; an annular fulcrum
surface adjacent and 55  lar fulcrum  surface 6 respectively  the axial
co-axial with the external edge of the joint 120     components of these
oppositely directed forces  face on one of said adjoining members; a
causing the tapered joint faces 2 and 3 to press  plurality of segmental
lugs adjacent and co-     against each other with sufficient force to seal
axial with the external edge of the joint face     the joint.
on another of said adjoining members; a bell- 60    A tapered joint ring 14
of suitable resilient  crank lever for each segmental lug; each said  125
deformable material, such as rubber, is ce-  bell-crank lever bearing at
its fulcrum on said     mented or bonded to and forms part of bowl  annular
fulcrum surface and having arms ap-     member 4 and provides the tapered
sealing  proximately radial outward and axial there-     face 3 which may
be accurately and smoothly  from; the radial arm of each said bell-crank 65
formed either by hand laying of extruded  lever being adapted to
respectively engage one  130            3
1,283,427                                         3      of said segmental
lugs; the axial arm of each  ceding claims, wherein the engaging faces of
30     said bell-crank lever having a groove near the  the segmental lugs
and the respective radial     end thereof remote from its fulcrum; a
tension   arms of the bell-crank levers have, with respect     ring member
supported in said grooves and  to the axis of the joint, matching helical
forms 5  circumscribing  said  axial arms; adjustable  and  initial axial
clearance, circumferential     means to contract said tension ring member
movement of the bell-crank levers relative to  35     to thereby draw said
axial arms inwardly, the  the jointed members serving to take up said
inward movement of said axial arms causing  initial axial clearance and to
establish initial     the radial arms of said bell-crank levers to ex-
locating pressure between the joint faces of the 10  ert oppositely
directed forces against said seg-  adjoining members prior to contracting
the     mental lugs and said annular fulcrum surface  tension ring.
40     respectively with the axial components of those    5. A joint as
claimed in any one of the     oppositely directed forces serving to press
the  preceding claims, wherein the bell-crank levers     joint faces of the
adjoining members together  are arranged in separate assemblies with each
15  with sufficient force to form  a sealed joint  said assembly comprising
two or more levers     between said adjoining members.
connected by a segmental round torsion bar  45       2. A joint as claimed
in claim  1 wherein  which permits both relative and combined     at least
one of the opposed matching tapered  elastic angular movement of the
connected     annular joint faces is formed on resilient defor-  levers in
each assembly. 20  mable jointing material cemented or bonded     6. A
fluid tight joint arranged and adapted     to and forming part of one of
said adjoining  to function substantially as hereinbefore de-  50
members.                                       scribed with reference to
and as illustrated in       3. A joint as claimed in claim 1 or claim 2,
the accompanying drawings.     wherein there are three adjoining members
and 25  one of the opposed matching tapered annular                MARKS &
CLERK,     joint faces is provided mutually on and by two
Chartered Patent Agents,     adjoining members which oppose one another
57 & 58 Lincoln's Inn Fields,.     axially.
London WCA  3LS,       4. A joint as claimed in any one of the pre-
Agents for the Applicants.           Printed for Her Majesty's Stationery
Office by the Courier Press, Leamington Spa, 1972.           Published by
the Patent Office, 25 Southampton Buildings, London, WC2A lAY, from
which copies may be obtained.    


