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Description
FIELD OF THE INVENTION

[0001] The present invention relates to methods and
apparatus for decoupling liquid ring pump components
from liquid ring pumps, for example to enable or facilitate
maintenance services to be performed on the liquid ring
pump and components thereof.

BACKGROUND

[0002] Liquid ring pumps are a known type of pump.
Liquid ring pumps typically include a housing that defines
achamber, a shaft passing into the chamber, an impeller
mounted to the shaft, and a drive system such as a motor
operably connected to the shaft to drive the shaft. The
impeller and shaft are positioned eccentrically within the
chamber.

[0003] In operation, the chamber is partially filled with
an operating liquid. When the drive system drives the
shaft and the impeller, a liquid ring is formed on the inner
wall of the chamber thus providing a seal that isolates
individual volumes between adjacent impeller vanes.
The impeller and shaft are eccentric to the liquid ring.
This results in a cyclic variation of the volumes enclosed
between adjacent vanes of the impeller and the liquid
ring.

[0004] In a portion of the chamber where the liquid ring
is further away from the shaft, there is a larger volume
between adjacentimpeller vanes whichresultsina small-
er pressure therein. This allows the portion where the
liquid ring is further away from the shaft to act as a gas
intake zone. In a portion of the chamber where the liquid
ring is closer to the shaft, there is a smaller volume be-
tween adjacent impeller vanes which results in a larger
pressure therein. This allows the portion where the liquid
ring is closer to the impeller to act a gas discharge zone.
[0005] Examples of liquid ring pumps include single-
stage liquid ring pumps and multi-stage liquid ring pumps.
Single-stage liquid ring pumps involve the use of only a
single chamber and impeller. Multi-stage liquid ring
pumps (e.g. two-stage) involve the use of multiple cham-
bers connected in series.

[0006] Preferably, liquid ring pumps undergo mainte-
nance procedures. For example, pump bearings may be
periodically lubricated. Also, liquid ring pumps may be
regularly cleaned to remove solid matter (such as dirt,
sand, or lime deposits) that has entered and collected in
the liquid ring pump through the operating liquid and/or
the pumped gases.

[0007] Also, liquid ring pumps may undergo repair pro-
cedures to repair or replace damaged or failed compo-
nents. Components of the liquid ring pump, including but
not limited to bearings, belt drives, and seals, may be-
come damaged or fail, for example, as a result of cavi-
tation, erosion, and/or corrosion.

[0008] US 2013/0290251 A1 discloses the installation
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of a mechanical seal in a liquid ring pump.
SUMMARY OF THE INVENTION

[0009] Typically, a liquid ring pump is installed such
that, in operation, the shaft of the liquid ring pump is sub-
stantially horizontal (e.g. substantially parallel with a sur-
face upon which the liquid ring pump is located or in-
stalled). Maintenance and/or repair procedures for a lig-
uid ring pump tend to involve disassembly or loosening
of atleast part of the liquid ring pump. However, conven-
tionally, such disassembly of the liquid ring pump while
the shaft is oriented horizontally tends to risk unwanted
bending of the shaft. Such bending of the shaft may dam-
age the shaft and may also cause the impeller vanes to
collide with the walls of the housing, which may damage
the vanes and/or housing.

[0010] Conventionally, to alleviate this problem, main-
tenance and/or repair procedures typically include sus-
pending the liquid ring pump above the ground, and ro-
tating it through about 90° so that its shaft is substantially
vertical. Maintenance and/or repair of the liquid ring
pump, including partial disassembly, are then performed.
[0011] However, apparatus for lifting, rotating, and
suspending a liquid ring pump is large and costly. Fur-
thermore, there tends to be an increased likelihood that
component parts disassembled or loosened during main-
tenance may fall from the suspended liquid ring pump
and become damaged.

[0012] The present inventors have realised that it
would be beneficial to provide a maintenance or repair
procedure for aliquid ring pump that may be implemented
while the shaft of the liquid ring pump is oriented hori-
zontally, and which also reduces or eliminates unwanted
shaft bending. The present inventors have further real-
ised that it would be beneficial to provide a way of at least
partially disassembling a liquid ring pump while the shaft
of the pump is oriented horizontally in a way that reduces
or eliminates unwanted shaft bending.

[0013] The present inventors have realised that it
would be beneficial to provide a maintenance or repair
procedure for a liquid ring pump that avoids lifting, rotat-
ing, and suspending above the ground the liquid ring
pump.

[0014] In afirst aspect, the present invention provides
a method for decoupling a liquid ring pump component
from a liquid ring pump. The liquid ring pump comprises
a housing defining an annular chamber and a shaft pass-
ing into the chamber. The liquid ring pump component is
disposed around the shaft and coupled between the shaft
and the housing. The method comprises: coupling, using
afirstfixing member, a first end of the shaft to the housing
thereby to prevent or oppose movement of the shaft rel-
ative to the housing in at least a radial direction; and,
thereafter, sliding the component along the shaft in a di-
rection along the shaft from the housing towards the first
end of the shaft, thereby spacing apart the housing and
the component.
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[0015] The liquid ring pump component may be con-
figured to, when the liquid ring pump component is dis-
posed around the shaft and coupled between the shaft
and the housing, prevent or oppose movement of the
shaft relative to the housing in a radial direction and/or
axial direction.

[0016] An impeller comprising a plurality of impeller
blades or vanes may be mounted to the shaft and located
within the chamber such that rotation of the shaft causes
the impeller to rotate within the chamber.

[0017] The method may further comprise, while the
component and the housing are spaced apart, inspect-
ing, cleaning, repairing or replacing the component or a
further component of the liquid ring pump. The method
may further comprise sliding the component along the
shaft in a direction along the shaft from the first end of
the shaft towards the housing, and coupling the compo-
nent between the shaft and the housing.

[0018] The first fixing member may be a member se-
lected from the group of members consisting of: a fixing
bracket configured to fixedly attach between the first end
of the shaft and the housing, and a support member con-
figured to be coupled between the shaft and a surface
upon which the liquid ring pump is located.

[0019] The first fixing member may be a bracket com-
prising a base member, two side members extending
substantially perpendicularly from opposite ends of the
base member, and two arms, each arm being attached
to a respective side member at the opposite end of that
side member to the base member, the arms extending
outwards from the side members substantially parallel to
the base member. Coupling the first end of the shaft to
the housing may comprise bolting the fixing bracket to
the shaft and the housing. Bolting the fixing bracket to
the shaft and the housing may comprise inserting a bolt
into a hole in the housing, the hole being a hole via which
a bearing assembly or bearing assembly cover is bolted
to the liquid ring pump.

[0020] The method may further comprise coupling, us-
ing a second fixing member, the shaft to the housing.
The second fixing member may be configured to prevent
or oppose movement of the shaft relative to the housing
in at least a radial direction. The second fixing member
may be coupled to the shaft at a position along the length
of the shaft that is further away from the first end than
the component. The method may further comprise de-
coupling the first fixing member from the first end of the
shaft, and removing the component from the shaft at the
first end of the shaft. The method may further comprise:
inspecting, cleaning, repairing or replacing the removed
component, thereby to provide a reconditioned or re-
placement component; disposing the reconditioned or re-
placement component around the shaft at the first end
of the shaft; coupling, using a fixing member, a first end
of the shaft to the housing, the fixing member configured
to prevent or oppose movement of the shaft relative to
the housing in at least a radial direction; decoupling the
second fixing member from the shaft; sliding the recon-
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ditioned or replacement component along the shaftin a
direction along the shaft from the first end of the shaft
towards the housing; coupling the reconditioned or re-
placement component between the shaft and the hous-
ing; and, thereafter, decoupling the fixing member from
the first end of the shaft.

[0021] The second fixing member may be a member
selected from the group of members consisting of: a fixing
bracket configured to fixedly attach between the shaft
and the housing, and a support member configured to
be coupled between the shaft and a surface upon which
the liquid ring pump is located.

[0022] The component may be a mechanical seal.
[0023] The method may further comprise: prior to cou-
pling the first end of the shaft to the housing using the
first fixing member, removing, from the liquid ring pump
at or proximate to the first end of the shaft, one or more
liquid ring pump components selected from the group of
components consisting of: a bearing cover, abolt, aspac-
er, a washer, a bearing assembly, a bearing, a seal, a
lantern ring, a V-ring, and a circlip. The method may fur-
ther comprise inspecting, cleaning, repairing or replacing
the removed one or more liquid ring pump components,
thereby to provide a reconditioned or replacement one
or more liquid ring pump components.

[0024] Coupling, using the first fixing member, the first
end of the shaft to the housing may further prevent or
oppose axial and/or rotational movement of the shaft rel-
ative to the housing.

[0025] The shaft may be retained in a substantially
horizonal orientation during the method. The term "hori-
zontal" may refer to being parallel to the plane of the
horizon, or parallel to the plane of a surface upon which
the liquid ring pump is located or installed.

[0026] The method may further comprise: coupling, us-
ing a third fixing member, a second end of the shaft to
the housing thereby to prevent or oppose movement of
the shaft relative to the housing in at least a radial direc-
tion, the second end of the shaft being opposite to the
first end; and, thereafter, sliding a further component
along the shaft in a direction along the shaft from the
housing towards the second end of the shaft, thereby
spacing apart the housing and the component. The steps
of coupling the second end of the shaft to the housing
and sliding the further component along the shaft towards
the second end of the shaft may overlap temporally at
least to some extent with the steps of coupling the first
end of the shaft to the housing and sliding the component
along the shaft towards the first end of the shaft.

[0027] In a further aspect, the present invention pro-
vides a system comprising: a liquid ring pump comprising
a housing defining an annular chamber, a shaft coupled
to the housing and passing through the housing into the
chamber, and a component disposed around the shaft
and coupled between the shaft and the housing and con-
figured to prevent or oppose movement of the shaft rel-
ative to the housing in at least a radial direction; and a
fixing member configured to couple together a first end
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of the shaft and the housing thereby to prevent or oppose
movement of the shaft relative to the housing in at least
the radial direction.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028]

Figure 1 is a schematic illustration (not to scale) of
a liquid ring pump;

Figure 2is a process flow chart showing certain steps
of a maintenance and/or repair procedure for the lig-
uid ring pump;

Figure 3 is a schematic illustration (not to scale)
showing a bearing cover being removed from the
liquid ring pump;

Figure 4 is a schematic illustration (not to scale)
showing a bearing assembly being removed from
the liquid ring pump;

Figure 5 is a schematic illustration (not to scale)
showing an exploded view of the bearing assembly;

Figure 6 is a schematic illustration (not to scale) il-
lustrating a fixing bracket being attached to the liquid
ring pump;

Figure 7 is a schematic illustration (not to scale) il-
lustrating the fixing bracket attached to the liquid ring

pump;

Figure 8 is a schematic illustration (not to scale) il-
lustrating removal of a mechanical seal from a hous-
ing of the liquid ring pump;

Figure 9 is a schematic illustration (not to scale)
showing a support member coupled to the liquid ring

pump;

Figure 10 is a schematic illustration (not to scale)
illustrating the fixing bracket and the mechanical seal
being removed from the liquid ring pump;

Figure 11 is a schematic illustration (not to scale)
illustrating a reconditioned mechanical seal and the
fixing bracket being attached to the liquid ring pump;
and

Figure 12 is a schematic illustration (not to scale)
showing a reconditioned bearing assembly being at-
tached to the liquid ring pump.

DETAILED DESCRIPTION

[0029] Figure 1is a schematic illustration (not to scale)
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of an example single stage liquid ring pump 2 that will be
used toillustrate an embodiment of a maintenance and/or
repair procedure.

[0030] The liquid ring pump 2 comprises a housing 4
that defines a substantially cylindrical chamber 6, a shaft
8 extending into the chamber 6, and an impeller 10 fixedly
mounted to the shaft 8. The liquid ring pump 2 further
comprises a gas inlet 12 fluidly connected to a gas intake
of the chamber 6, and a gas outlet (not shown in the
Figures) fluidly connected to a gas output of the chamber
6.

[0031] During operation of the liquid ring pump 2, the
shaft 8 rotates thereby rotating the impeller 10 within the
chamber 6. As the impeller 10 rotates, an operating liquid
(not shown in the Figures) is forced against the walls of
the chamber 6 thereby to form a liquid ring that seals and
isolates individual volumes between adjacent impeller
vanes. Also, gas 14 (such as air) is drawn into the cham-
ber 6 via the inlet 12 and the gas intake of the chamber
6. This gas flows into the volumes formed between ad-
jacent vanes of the impeller 10. The rotation of the im-
peller 10 compresses the gas contained within the vol-
ume as it is moved from the gas intake of the chamber
6 to the gas output of the chamber 6, where the com-
pressed gas exits the chamber 6.

[0032] The housing 4 comprises a first end portion 16,
a second end portion 18, and a central portion 20 dis-
posed between the first and second end portions 16, 18.
The first and second end portions 16, 18 are located at
opposite axial ends of the central portion 20.

[0033] The chamber 6 is defined by interior walls of the
central portion 20 of the housing 4. The longitudinal axis
of the shaft 8 is offset, i.e. eccentric, relative to the axis
of the central portion 20.

[0034] The first end portion 16 comprises a first me-
chanical seal 22 disposed between the shaft 8 and the
walls of the chamber 6. The firstmechanical seal 22 forms
a seal between the shaft 8 and the walls of the chamber
6 thereby to prevent or oppose leakage of the gas and
operating liquid out of the chamber 6 at the first end por-
tion 16. The first mechanical seal 22 is arranged to pre-
vent or oppose radial movement of the shaft 8, i.e. in a
direction that is substantially perpendicular to the longi-
tudinal axis of the shaft 8. The first mechanical seal 22
may prevent or oppose axial movement of the shaft 8.
The first mechanical seal 22 is configured to permit ro-
tation of the shaft 8 about its longitudinal axis.

[0035] The firstend portion 16 further comprises a first
bearing assembly 24 disposed around the shaft 8 and
axially outward of the first mechanical seal 22. The first
end portion 16 further comprises a first bearing cover 26
which houses the first bearing assembly 24 and covers
a first end of the shaft 8 at the first end portion 16. The
first bearing cover 26 is at the outboard end of the liquid
ring pump 2.

[0036] The second end portion 18 comprises a second
mechanical seal 28 disposed between the shaft 8 and
the walls of the chamber 6. The second mechanical seal
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28 forms a seal between the shaft 8 and the walls of the
chamber 6 thereby to prevent or oppose leakage of the
gas and operating liquid out of the chamber 6 at the sec-
ond end portion 18. The second mechanical seal 28 is
arranged to prevent or oppose radial movement of the
shaft 8, i.e. in a direction that is substantially perpendic-
ular to the longitudinal axis of the shaft 8. The second
mechanical seal 28 may prevent or oppose axial move-
ment of the shaft 8. The second mechanical seal 28 is
configured to permit rotation of the shaft 8 about its lon-
gitudinal axis.

[0037] The second end portion 18 further comprises a
second bearing assembly 30 disposed around the shaft
8 and axially outward of the second mechanical seal 28.
The second end portion 18 further comprises a second
bearing cover 32 which houses the second bearing as-
sembly 30 and covers a second end of the shaft 8 (op-
posite to the first end of the shaft 8) at the second end
portion 18.

[0038] The second end portion 18 further comprises a
lantern ring 34 coupled to the housing 4 and around the
shaft 8, the second bearing assembly 30, and the second
bearing cover 32. The lantern ring 34 is a perforated hol-
low ring that, in operation, is used to couple the pump to
the motor, supports the motor and the drive end casing,
to the base frame.

[0039] Figure 2is a process flow chart showing certain
steps of an embodiment of maintenance and/or repair
procedure for a liquid ring pump. In this embodiment, the
maintenance and/or repair procedure is performed on
the liquid ring pump 2 shown in Figure 1 and described
in more detail earlier above.

[0040] In this embodiment, for the sake of brevity, the
maintenance and/or repair procedure is described as be-
ing performed on the first end portion 16 of the liquid ring
pump 2 only. However, it will be appreciated by those
skilled in the art that the below described maintenance
and/or repair procedure may be performed at other areas
of the liquid ring pump 2 instead of or in addition to being
performed at the first end portion 16. For example, in
other embodiments the maintenance and/or repair pro-
cedure is performed on the second end portion 18 of the
liquid ring pump 2 instead of or in addition to being per-
formed at the first end portion 16. The maintenance
and/or repair procedure being performed at the second
end portion 18 may be performed in series, in parallel,
or partially overlapping temporally with the maintenance
and/or repair procedure being performed at the first end
portion 16. The maintenance and/or repair procedure
performed at the second end portion 18 may be per-
formed to inspect, clean, maintain, or replace liquid ring
pump one or more components located at the second
end portion 18 selected from the group of components
comprising the second mechanical seal 28, the second
bearing assembly 30, the second bearing cover 32, the
lantern ring 34, washers, seals, bearings, bolts, coupling
mechanisms, V-rings, and circlips.

[0041] Atsteps2, auser (i.e. a human thatis perform-
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ing the maintenance and/or repair procedure) removes
the first bearing cover 26 from the liquid ring pump 2.
[0042] Figure 3is a schematicillustration (not to scale)
showing the first bearing cover 26 being removed from
the liquid ring pump 2. In this embodiment, the first bear-
ing cover 26 is attached to the housing 4 at the first end
portion 16 by a first plurality of bolts 36. At step s2, the
user removes from the liquid ring pump 2 the first plurality
of bolts 36, followed by the first bearing cover 26, as
indicated in Figure 3 by solid arrows and the reference
numeral 38.

[0043] At step s4, the user removes the first bearing
assembly 24 from the liquid ring pump 2.

[0044] Figure 4 is a schematicillustration (not to scale)
showing the first bearing assembly 24 being removed
from the liquid ring pump 2. In this embodiment, the first
bearing assembly 24 fits around the shaft 8 and attaches
to the housing 4 at the first end portion 16 by a second
plurality of bolts 40. A first washer 42 and a first spacer
44 are coupled to an end of the shaft 8 between the first
bearing assembly 24 and the first bearing cover 26. At
step s4, the user removes from the liquid ring pump 2, in
turn, the second plurality of bolts 40, the first washer 42
and the first spacer 44, and the first bearing assembly
24, as indicated in Figure 4 by solid arrows and the ref-
erence numeral 46.

[0045] Atstep s5, the userreconditions the firstbearing
assembly 24 if required. For example, the user may in-
spect, clean, repair and/or replace some or all of the com-
ponents of the first bearing assembly 24 that has been
removed from the liquid ring pump 2. In some embodi-
ments, the user replaces the first bearing assembly 24
with a new bearing assembly.

[0046] Figure 5is a schematicillustration (not to scale)
showing an exploded view of the first bearing assembly
24. In this embodiment, the first bearing assembly 24
comprises a second washer 50, a second spacer 52, a
bearing 54, a bearing spacer 56, a lip seal 58, and a
bearing assembly housing 60. The user may disassem-
ble some or all of the first bearing assembly 24 to perform
maintenance, inspection, cleaning, repair or replace-
ment. The user may inspect, clean, repair, and/or replace
one or more of the component parts 50-60 of the first
bearing assembly 24 prior to reassembling the first bear-
ing assembly 24, thereby to provide a reconditioned first
bearing assembly 24.

[0047] At step s6, the user attaches a fixing bracket to
the liquid ring pump 2 (which has had the first bearing
cover 26 and first bearing assembly 24 removed).
[0048] Figure 6 is a schematicillustration (not to scale)
illustrating the fixing bracket 62 being attached to the
liquid ring pump 2.

[0049] In this embodiment, the fixing bracket 62 is
made of a metal.
[0050] In this embodiment, the fixing bracket 62 com-

prises a square U-shaped central portion having a base
member 64 and two side members 66 extending sub-
stantially perpendicularly from opposite ends of the base
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member 64. The fixing bracket 62 further comprises two
arms 68. Each arm 68 is attached to a respective side
member 66, at the opposite end of that side member 66
to the base member 64. The arms 68 extend outwards
from the side members 66 substantially parallel to the
base member 64.

[0051] In this embodiment, the fixing bracket 62 com-
prises three holes, namely a first hole 71, a second hole
72, and a third hole 73. The first hole 71 passes through
the base member 64 substantially equidistant between
the ends of the base member 64. The second and third
holes 72, 73 each pass through a respective arm 68 of
the fixing bracket 62.

[0052] The fixing bracket 62 is attached to liquid ring
pump 2 via three bolts, namely a first bolt 81, a second
bolt 82, and a third bolt 83.

[0053] The firstbolt 81 passes through the first hole 71
in the base member 64, and into a bore in the first end
of the shaft 8, thereby fixedly attaching the base member
64 to the shaft 8. The second bolt 82 passes through the
second hole 72 of the fixing bracket 62 and into a bore
in the housing 4, thereby fixedly attaching an arm 68 of
the fixing bracket 62 to the housing 4. The third bolt 83
passes through the third hole 73 of the fixing bracket 62
and into a bore in the housing 4, thereby fixedly attaching
an arm 68 of the fixing bracket 62 to the housing 4. This
attachment of the fixing bracket 62 to the shaft 8 and the
housing 4 via the first, second, and third bolts 81-83 is
indicated in Figure 6 by solid arrows and the reference
numeral 84. Preferably, the bores in the housing 4 into
which the second and third bolts 82, 83 are inserted are
the same bores as those used by two bolts from the first
or second pluralities of bolts 36, 40 (which were removed
earlier in the process of Figure 2).

[0054] Figure 7 is a schematicillustration (not to scale)
illustrating the fixing bracket 62 attached to the liquid ring
pump 2. In this embodiment, the fixing bracket 62 fixedly
attaches the shaft 8 to the housing 4 such that relative
movement therebetween is prevented or opposed. Pref-
erably, the fixing bracket 62 prevents the shaft 8 from
rotating about its axis, i.e. the fixing bracket 62 prevents
rotation of the shaft 8 relative to the housing 4. Preferably,
the fixing bracket 62 prevents axial movement of the shaft
8 relative to the housing 4. Preferably, the fixing bracket
62 prevents radial movement of the shaft 8 relative to the
housing 4.

[0055] At step s8, the user removes (e.g. detaches or
decouples) the first mechanical seal 22 from the housing
4.

[0056] Figure 8is a schematicillustration (not to scale)
illustrating removal of the first mechanical seal 22 from
the housing 4. In this embodiment, the first mechanical
seal 22 is detached from the housing 4 and slid along
the shaft 8 from the housing 4 towards the fixing bracket
62. Thus, the first mechanical seal 22 is moved such that
it is spaced apart from the housing 4. This removal of the
first mechanical seal 22 from the housing 4 is indicated
in Figure 8 by solid arrows and the reference numeral 86.
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[0057] Atsteps10,the usercouplesasupport member
between the shaft 8 and the surface upon which the liquid
ring pump 2 is installed (e.g. the ground).

[0058] Figure 9is a schematicillustration (not to scale)
showing the support member 90 coupled between the
shaft 8 and the surface 92 upon which the liquid ring
pump 2 is installed. In some embodiments, the liquid ring
pump is attached (e.g. by bolts) to the surface 92.
[0059] In this embodiment, the support member 90 is
an elongate metal member.

[0060] The support member 90 is coupled to the shaft
8 at a position along the shaft 8 between the first me-
chanical seal 22 and the housing 4. Thus, the support
member 90 does notimpede the later removal of the first
mechanical seal 22 from the first end of the shaft 8.
[0061] The support member 90 fixedly couples the
shaft 8 to the surface 92 onto which the housing 4 is
secured. Thus, the shaft 8 is securely coupled to the
housing via the support member 90. Preferably, the sup-
port member 90 prevents the shaft 8 from rotating about
its axis, i.e. the support member 90 prevents rotation of
the shaft 8 relative to the housing 4. Preferably, the sup-
port member 90 prevents axial movement of the shaft 8
relative to the housing 4. Preferably, the support member
90 prevents radial movement of the shaft 8 relative to the
housing 4.

[0062] Atsteps12,the userremoves the fixing bracket
62 from the liquid ring pump 2. In this embodiment, the
fixing bracket 62 is detached from the end of the shaft 8
and from the housing 4.

[0063] Atsteps14, the userremoves the first mechan-
ical seal 22 from the shaft 8.

[0064] Figure 10 is a schematic illustration (not to
scale) illustrating the fixing bracket 62 and the first me-
chanical seal 22 being removed from the liquid ring pump
2. In this embodiment, at step s14 the user removes from
the liquid ring pump 2 the first, second, and third bolts
81, 82, 83, followed by the fixing bracket 62, followed by
the first mechanical seal 22, as indicated in Figure 10 by
solid arrows and the reference numeral 94.

[0065] At step s15, the user reconditions the mechan-
ical seal 22 if required. For example, the user may in-
spect, clean repair and/or replace some or all of the com-
ponents of the first mechanical seal 22. In some embod-
iments, the user may replace the first mechanical seal
22 with a new mechanical seal.

[0066] At step s16, the user places the reconditioned
mechanical seal onto the first end of the shaft 8 outward
of the support member 90.

[0067] Atstep s18, the user attaches the fixing bracket
62 to the liquid ring pump 2 (which has the first bearing
cover 26 and assembly 24 removed).

[0068] Figure 11 is a schematic illustration (not to
scale) illustrating the reconditioned first mechanical seal
22’ and the fixing bracket 62 being attached to the liquid
ring pump 2. In this embodiment, the reconditioned me-
chanical seal 22’ is first placed onto the first end of the
shaft 8, and the fixing bracket 62 is subsequently at-
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tached to the shaft 8 and the housing 4 by the first, sec-
ond, and third bolts 81, 82, 83 in the same way as per-
formed at step s6 (and described in more detail earlier
above with reference to Figure 6). The reconditioned first
mechanical seal 22’ is thus located between the fixing
bracket 62 and the support member 90. This attachment
of the reconditioned first mechanical seal 22’ and the
fixing bracket 62 to the liquid ring pump 2 is indicated in
Figure 11 by solid arrows and the reference numeral 96.
[0069] Atsteps20,the userremoves the support mem-
ber 90 from between the shaft 8 and the surface 92. Thus,
the support member 90 is decoupled from the shaft 8.
Relative positions of the shaft 8 and the housing 4 are
maintained by the fixing bracket 62.

[0070] At step s22, the user installs the reconditioned
first mechanical seal 22’ in the liquid ring pump 2. In this
embodiment, the reconditioned first mechanical seal 22’
is slid along the shaft 8 into the housing 4. The recondi-
tioned first mechanical seal 22’ is then coupled between
the housing 4 and shaft 8 in the same way as it was
before it was removed and reconditioned at step s14 and
s15 respectively.

[0071] Atstep s24, the user removes the fixing bracket
62 from the liquid ring pump 2. In this embodiment, the
fixing bracket 62 is detached from the end of the shaft 8
and from the housing 4. Correct positioning between the
shaft and the housing 4 is provided by the reconditioned
first mechanical seal 22’.

[0072] Atsteps26, the userattaches the reconditioned
first bearing assembly 24 to the liquid ring pump 2.
[0073] Figure 12 is a schematic illustration (not to
scale) showing the reconditioned first bearing assembly
24’ being attached to the liquid ring pump 2. In this em-
bodiment, the reconditioned first bearing assembly 24’
fits around the shaft 8 and attaches to the housing 4 at
the first end portion 16 by the second plurality of bolts
40. Thus, the reconditioned first bearing assembly 24’ is
coupled to the housing 4 and shaft 8 in the same way as
it was before it was removed and reconditioned at steps
s4 and s5 respectively.

[0074] In this embodiment, the first washer 42 and the
first spacer 44 are coupled to the first end of the shaft 8
in the same way as they were before they were removed
at step s4. In some embodiments, the first washer 42
and/or the first spacer 44 are reconditioned (e.g. cleaned
or repaired) prior to reattachment to the liquid ring pump
2. In some embodiments, the first washer 42 and/or the
first spacer 44 are replaced by new parts which are then
attached to the liquid ring pump 2.

[0075] The attachment of the reconditioned first bear-
ing assembly 24’, the first washer 42, and the first spacer
44 to the liquid ring pump 2 is indicated in Figure 12 by
solid arrows and the reference numeral 98.

[0076] Atsteps26,the userreattaches the firstbearing
cover 26 to the liquid ring pump 2.

[0077] In this embodiment, the first bearing cover 26
is reattached to the housing 4 at the first end portion 16
by the first plurality of bolts 36. Thus, the first bearing
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cover 26 is coupled to the housing 4 and shaft 8 in the
same way as it was before it was removed at step s2.
[0078] In some embodiments, the first bearing cover
26 isreconditioned (e.g. cleaned or repaired) prior to reat-
tachment to the liquid ring pump 2. In some embodi-
ments, the first bearing cover 26 is replaced by a new
part which is then attached to the liquid ring pump 2.
[0079] Thus, a maintenance and/or repair procedure
for a liquid ring pump is provided.

[0080] Advantageously, the above-described mainte-
nance and/or repair procedure may be performed while
the shaft of the liquid ring pump is substantially horizontal,
e.g. substantially parallel to the surface upon which the
liquid ring pump is installed. In other words, maintenance
and/or repair of the liquid ring pump may be performed
with the liquid ring pump in its installed state. During the
procedure, the shaft is secured in its substantially hori-
zontal position such that movement of the shaft relative
to the housing is prevented or opposed. This tends to
reduce the likelihood of components of the liquid ring
pump being damaged during the procedure. For exam-
ple, undesirable bending of the shaft which may damage
the shaft tends to be reduced or eliminated. Also, the
likelihood of the impeller vanes mounted to the shaft im-
pacting the walls of the housing, which may damage the
vanes and/or housing, tends to be reduced or eliminated.
[0081] Furthermore, the above-described mainte-
nance and/or repair procedure tends to avoid the con-
ventionally implemented process of suspending the lig-
uid ring pump above the ground, and rotating it through
about 90° so that the shaft is substantially vertical. Thus,
a need for apparatus for lifting, rotating, and suspending
the liquid ring pump tends to be avoided. Also, a risk that
component parts disassembled or loosened during main-
tenance fall from the liquid ring pump and become dam-
aged is reduced or eliminated. This further tends to im-
prove the safety of personnel carrying out maintenance
or repair of the liquid ring pump.

[0082] The above-described maintenance and/or re-
pair procedure tends to require fewer personnel and less
equipment compared to conventional techniques.
[0083] The above-described maintenance and/or re-
pair procedure tends to provide for faster maintenance
and/or repair of a liquid ring pump compared to conven-
tional techniques.

[0084] It should be noted that certain of the process
steps depicted in the flowchart of Figure 2 and described
above may be omitted or such process steps may be
performed in differing order to that presented above and
shown in Figure 2. Furthermore, although all the process
steps have, for convenience and ease of understanding,
been depicted as discrete temporally-sequential steps,
nevertheless some of the process steps may in fact be
performed simultaneously or atleast overlapping to some
extent temporally.

[0085] In the above embodiments, the maintenance
and/or repair procedure is implemented on a single stage
liquid ring pump. However, in other embodiments, the
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maintenance and/or repair procedure is implemented on
a different type of liquid ring pump, e.g. a multi-stage
liquid ring pump. In some embodiments, the maintenance
and/or repair procedure is implemented on a liquid ring
pump that has different components to those described
above, or components that may be arranged or connect-
ed together in a different way.

[0086] In the above embodiments, the maintenance
and/or repair procedure may be performed to inspect,
clean, maintain, repair or replace liquid ring pump com-
ponents including but not limited to the first mechanical
seal, the first bearing assembly, the first bearing cover,
and/or washers and seals located at the first end portion.
However, in other embodiments inspection, cleaning,
maintaining, or replacement of one or more other liquid
ring pump components is performed instead of or in ad-
dition to those described above, for example, coupling
mechanisms, housings, washers, spacers, seals, bear-
ings, belts, belt drives, V-rings, circlips, bolts, and nuts.
[0087] Inthe above embodiments, the fixing bracket is
made of metal. However, in other embodiments, the fix-
ing bracket comprises a different material instead of or
in addition to metal.

[0088] In the above embodiments, the fixing bracket
comprises a square U-shaped central portion with two
arms extending from the end of that square U-shaped
central portion. However, in other embodiments the fixing
bracket has a different shape.

[0089] In the above embodiments, the fixing bracket
attaches to the shaft and the housing via three bolts which
pass through respective holes in the fixing bracket. How-
ever, in other embodiments, the fixing bracket is fixedly
attached to the shaft and/or the housing in a different
appropriate way, for example, via a different number of
bolts. The fixing bracket may have a different number of
holes for receiving a different number of bolts.

[0090] Inthe above embodiments, at steps s6 and s18,
the fixing bracket is attached between an end of the shaft
and the housing, thereby to prevent or oppose relative
movement of the shaft and housing. However, in other
embodiments, at one or both of these steps, relative
movement of the shaft and housing is prevented or op-
posed in a different way. For example, in some embod-
iments, at one or both of steps s6 and s18, a support
member (or other structure) is attached between the end
of the shaft and the surface upon which the liquid ring
pump is installed (e.g. the ground), thereby to prevent or
oppose relative movement of the shaft and housing.
[0091] In the above embodiments, the support mem-
ber is made of metal. However, in other embodiments,
the support member comprises a different material in-
stead of or in addition to metal.

[0092] In the above embodiments, the support mem-
ber is an elongate member. However, in other embodi-
ments the support member has a different shape.
[0093] Inthe above embodiments, atstep s10, the sup-
port member is attached between the shaft and the sur-
face upon which the liquid ring pump is installed, thereby
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to prevent or oppose relative movement of the shaft and
housing. The support member is coupled to the shaft at
an intermediate position along the length of the shaft be-
tween the first mechanical seal and the housing. How-
ever, in other embodiments, at step s10, relative move-
ment of the shaft and housing is prevented or opposed
in a different way. For example, in some embodiments,
atsteps s10, afixing memberis attached directly between
the shaft and the housing, thereby to prevent or oppose
relative movement of the shaft and housing. The fixing
member may attach to the shaft at the intermediate po-
sition along the length of the shaft between the first me-
chanical seal and the housing.

[0094] In the above embodiments, many of the above
described method steps are performed by a human user
using any appropriate tools. However, in other embodi-
ments one or more of the above described method steps
is performed by a different entity, forexample a computer-
controlled robot arm.

[0095] Intheabove embodiments, the mechanical seal
is removed from the liquid ring pump at an end of the
shaft. However, in other embodiments, the mechanical
seal is not removed from the liquid ring pump. For exam-
ple, in some embodiments, a maintenance operation (e.
g. cleaning or repair) may be performed on the mechan-
ical seal while that mechanical seal remains disposed on
the shaft. Thus, in some embodiments, steps s10-s14
and s16-s20 may be omitted from the maintenance
and/or repair procedure.

[0096] In some embodiments, while the mechanical
seal is spaced apart from the housing, a maintenance
operation is performed on the housing of the liquid ring
pump, or on a component on or within the housing that
is accessible by virtue of the mechanical seal being
spaced apart from the housing.

Claims

1. A method for decoupling a liquid ring pump compo-
nent from a liquid ring pump, the liquid ring pump
comprising a housing defining an annular chamber
and a shaft passing into the chamber, the component
being disposed around the shaft and coupled be-
tween the shaft and the housing, the method com-
prising:

coupling, using a first fixing member, a first end
of the shaft to the housing thereby to prevent or
oppose movement of the shaft relative to the
housing in at least a radial direction; and,

thereafter, sliding the component along the shaft
in a direction along the shaft from the housing
towards the first end of the shaft, thereby spac-
ing apart the housing and the component.

2. A method according to claim 1, further comprising:
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while the component and the housing are
spaced apart, inspecting, cleaning, repairing or
replacing the component or a further component
of the liquid ring pump; and, thereafter,

sliding the component along the shaftin a direc-
tion along the shaft from the first end of the shaft
towards the housing; and

coupling the component between the shaft and
the housing.

A method according to claim 1 or 2, wherein the first
fixing member is a member selected from the group
of members consisting of: a fixing bracket configured
to fixedly attach between the first end of the shaft
and the housing, and a support member configured
to be coupled between the shaft and a surface upon
which the liquid ring pump is located.

A method according to claim 3, wherein:

the first fixing member is a bracket comprising
a base member, two side members extending
substantially perpendicularly from opposite
ends of the base member, and two arms, each
arm being attached to a respective side member
at the opposite end of that side member to the
base member, the arms extending outwards
from the side members substantially parallel to
the base member; and

coupling the first end of the shaft to the housing
comprises bolting the fixing bracket to the shaft
and the housing.

A method according to claim 4, wherein bolting the
fixing bracket to the shaft and the housing comprises
inserting a bolt into a hole in the housing, the hole
being a hole via which a bearing assembly or bearing
assembly cover is bolted to the liquid ring pump.

A method according to any of claims 1 to 5, further
comprising:

coupling, using a second fixing member, the
shaft to the housing, the second fixing member
configured to prevent or oppose movement of
the shaftrelative to the housingin atleast aradial
direction, wherein the second fixing member is
coupled to the shaft ata position along the length
of the shaft thatis further away from the first end
than the component;

decoupling the first fixing member from the first
end of the shaft; and

removing the component from the shaft at the
first end of the shaft.

7. A method according to claim 6, further comprising:

inspecting, cleaning, repairing or replacing the
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10.

1.

12.

removed component, thereby to provide a re-
conditioned or replacement component;
disposing the reconditioned or replacement
component around the shaft at the first end of
the shaft;

coupling, using a fixing member, a first end of
the shaft to the housing, the fixing member con-
figured to prevent or oppose movement of the
shaft relative to the housing in at least a radial
direction;

decoupling the second fixing member from the
shaft;

sliding the reconditioned or replacement com-
ponent along the shaft in a direction along the
shaft from the first end of the shaft towards the
housing;

coupling the reconditioned or replacement com-
ponent between the shaft and the housing; and,
thereafter, decoupling the fixing member from
the first end of the shaft.

A method according to claim 6 or 7, wherein the sec-
ond fixing member is a member selected from the
group of members consisting of: a fixing bracket con-
figured to fixedly attach between the shaft and the
housing, and a support member configured to be
coupled between the shaft and a surface upon which
the liquid ring pump is located.

A method according to any of claim 1 to 8, wherein
the component is a mechanical seal.

A method according to any of claims 1 to 9, further
comprising:

prior to coupling the first end of the shaft to the
housing using the first fixing member, removing,
from the liquid ring pump at or proximate to the
first end of the shaft, one or more liquid ring
pump components selected from the group of
components consisting of: a bearing cover, a
bolt, a spacer, a washer, a bearing assembly, a
bearing, a seal, a lantern ring, a V-ring, and a
circlip; and

inspecting, cleaning, repairing or replacing the
removed one or more liquid ring pump compo-
nents, thereby to provide a reconditioned or re-
placement one or more liquid ring pump com-
ponents.

A method according to any of claims 1 to 10, wherein
coupling, using the first fixing member, the first end
of the shaft to the housing further prevents or oppos-
es axial and/or rotational movement of the shaft rel-
ative to the housing.

A method according to any of claims 1 to 11, wherein
the shaft is retained in a substantially horizonal ori-
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entation.

13. A method according to any of claims 1 to 12, further

comprising:

coupling, using a third fixing member, a second
end of the shaft to the housing thereby to prevent
or oppose movement of the shaft relative to the
housing in at least a radial direction, the second
end of the shaft being opposite to the first end;
and,

thereafter, sliding a further component along the
shaftin a direction along the shaft from the hous-
ing towards the second end of the shaft, thereby
spacing apart the housing and the component.

14. A method according to claim 13, wherein the steps

of coupling the second end of the shaft to the housing
and sliding the further component along the shaft
towards the second end of the shaft overlap tempo-
rally atleastto some extent with the steps of coupling
the first end of the shaft to the housing and sliding
the component along the shaft towards the first end
of the shaft.

15. A system comprising:

a liquid ring pump comprising:

a housing defining an annular chamber;

a shaft coupled to the housing and passing
through the housing into the chamber; and
acomponentdisposed around the shaftand
coupled between the shaft and the housing
and configured to prevent or oppose move-
ment of the shaft relative to the housing in
at least a radial direction; and

the system being characterised by

a fixing member configured to couple together
a first end of the shaft and the housing thereby
to prevent or oppose movement of the shaft rel-
ative to the housing in at least the radial direc-
tion.

Patentanspriiche

1.

Verfahren zum Entkoppeln einer Flissigkeitsring-
pumpen-Komponente von einer Flissigkeitsring-
pumpe, wobei die Flissigkeitsringpumpe ein Ge-
hause, das eine ringférmige Kammer definiert, und
eine Welle, die in die Kammer fuhrt, aufweist, wobei
die Komponente um die Welle herum angeordnet
und zwischen der Welle und dem Gehause gekop-
pelt ist, wobei das Verfahren umfasst:

Koppeln eines ersten Endes der Welle mit dem
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Gehause mithilfe eines ersten Befestigungsele-
ments, um dadurch eine Bewegung der Welle
relativ zum Gehduse mindestens in radialer
Richtung zu verhindern oder ihr entgegenzuwir-
ken; und

anschlielRendes Verschieben der Komponente
entlang der Welle vom Gehause in Richtung des
ersten Endes der Welle, wodurch das Gehéause
und die Komponente beabstandet werden.

2. Verfahren nach Anspruch 1, ferner umfassend:

Inspizieren, Reinigen, Reparieren oder Austau-
schen der Komponente oder einer weiteren
Komponente der Flissigkeitsringpumpe, wah-
rend die Komponente und das Gehause vonein-
ander beabstandet sind; und anschlieRendes
Verschieben der Komponente entlang der Welle
vom ersten Ende der Welle in Richtung des Ge-
hauses; und

Koppeln der Komponente zwischen der Welle
und dem Gehause.

Verfahren nach Anspruch 1 oder 2, wobei das erste
Befestigungselement ein Element ist, das aus der
Gruppe von Elementen ausgewahlt ist, die besteht
aus: einem Befestigungsblgel, der zur festen An-
bringungzwischen dem ersten Ende der Welle und
dem Gehause ausgebildet ist, und einem Stitzele-
ment, das zur Kopplung zwischen der Welle und ei-
ner Oberflache, auf der sich die Flissigkeitsring-
pumpe befindet, ausgebildet ist.

Verfahren nach Anspruch 3, wobei:

das erste Befestigungselement ein Bligel ist, der
ein Basiselement, zwei Seitenelemente, die sich
im Wesentlichen senkrecht von gegeniberlie-
genden Enden des Basiselements aus erstre-
cken, und zwei Arme aufweist, wobei jederArm
an einem jeweiligen Seitenelement an dem dem
Basiselement gegenuberliegenden Ende die-
ses Seitenelements befestigt ist, wobei sich die
Arme von den Seitenelementen im Wesentli-
chen parallel zum Basiselement nach auf3en er-
strecken; und

das Koppeln des ersten Endes der Welle mit
dem Gehduse ein Anschrauben des Befesti-
gungsbiigels andie Welle und das Gehause um-
fasst.

Verfahren nach Anspruch 4, wobei das Anschrau-
ben des Befestigungsbiigels an die Welle und das
Gehause umfasst, eine Schraube in ein Loch im Ge-
hause einzufiihren, wobei das Loch ein solches ist,
Uiber das eine Lageranordnung oder ein Lageran-
ordnungsdeckel an die Flussigkeitsringpumpe an-
geschraubt wird.
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6. Verfahren nach einem der Anspriiche 1 bis 5, ferner

umfassend:

Koppeln der Welle mit dem Gehause mithilfe ei-
nes zweiten Befestigungselements, wobei das
zweite Befestigungselement so ausgebildet ist,
dass es eine Bewegung der Welle relativ zum
Gehause mindestens in radialer Richtung ver-
hindert oder ihr entgegenwirkt, wobei das zweite
Befestigungselement mit der Welle an einer Po-
sition entlang der Léange der Welle gekoppelt ist,
die weiter von dem ersten Ende entfernt ist als
die Komponente;

Entkoppeln des ersten Befestigungselements
vom ersten Ende der Welle und

Entfernen der Komponente von der Welle am
ersten Ende der Welle.

7. Verfahren nach Anspruch 6, ferner umfassend:

Inspizieren, Reinigen, Reparieren oder Austau-
schen der entfernten Komponente, um so eine
Uberholte Komponente oder Ersatzkomponente
bereitzustellen;

Anordnen der liberholten Komponente oder Er-
satzkomponente um die Welle herum am ersten
Ende der Welle;

Koppeln eines ersten Endes der Welle mit dem
Gehause mithilfe eines Befestigungselements,
wobei das Befestigungselement dazu ausgebil-
det ist, eine Bewegung der Welle relativ zum
Gehause mindestens in radialer Richtung zu
verhindern oder ihr entgegenzuwirken;
Entkoppeln des zweiten Befestigungselements
von der Welle;

Verschieben der Uiberholten Komponente oder
Ersatzkomponente entlang der Welle vom ers-
ten Ende der Welle in Richtung des Gehauses;
Koppeln der iberholten Komponente oder Er-
satzkomponente zwischen der Welle und dem
Gehause und

anschlieRendes Entkoppeln des Befestigungs-
elements vom ersten Ende der Welle.

Verfahren nach Anspruch 6 oder 7, wobei das zweite
Befestigungselement ein Element ist, das aus der
Gruppe von Elementen ausgewahlt ist, die besteht
aus: einem Befestigungsblgel, der zur festen An-
bringung zwischen der Welle und dem Gehause aus-
gebildet ist, und einem Stiitzelement, das zur Kopp-
lung zwischen der Welle und einer Oberflache, auf
der sich die Flissigkeitsringpumpe befindet, ausge-
bildet ist.

Verfahren nach einem der Anspriiche 1 bis 8, wobei
die Komponente eine Gleitringdichtung ist.

10. Verfahren nach einem der Anspriiche 1 bis 9, ferner
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1.

12.

13.

14.

20
umfassend:

vor dem Koppeln des ersten Endes der Welle
mit dem Gehduse mithilfe des ersten Befesti-
gungselements, Entfernen einer oder mehrerer
Flussigkeitsringpumpen-Komponenten von der
Flussigkeitsringpumpe am oder in der Nahe des
ersten Endes der Welle, ausgewahlt aus der
Gruppe von Komponenten, die besteht aus: ei-
nem Lagerdeckel, einer Schraube, einem Ab-
standshalter, einer Unterlegscheibe, einer La-
geranordnung, einem Lager, einer Dichtung, ei-
nem Laternenring, einem V-Ring und einem Si-
cherungsring; und

Inspizieren, Reinigen, Reparieren oder Austau-
schen der entfernten einen oder mehreren Flis-
sigkeitsringpumpen-Komponenten, um so eine
oder mehrere Uberholte oder Ersatz-Flissig-
keitsringpumpen-Komponenten  bereitzustel-
len.

Verfahren nach einem der Anspriiche 1 bis 10, wobei
das Koppeln des ersten Endes der Welle mit dem
Gehause mithilfe des ersten Befestigungselements
ferner eine axiale Bewegung und/oder Drehbewe-
gung der Welle relativ zum Gehause verhindert oder
ihr entgegenwirkt.

Verfahren nach einem der Anspriiche 1 bis 11, wobei
die Welle in einerim Wesentlichen horizontalen Aus-
richtung gehalten wird.

Verfahren nach einem der Anspriiche 1 bis 12, ferner
umfassend:

Koppeln eines zweiten Endes der Welle mitdem
Gehause mithilfe eines dritten Befestigungsele-
ments, um dadurch eine Bewegung der Welle
relativ zum Gehduse mindestens in radialer
Richtung zu verhindern oder ihr entgegenzuwir-
ken, wobei das zweite Ende der Welle dem ers-
ten Ende gegenuberliegt; und

anschlieRendes Verschieben einer weiteren
Komponente entlang der Welle vom Gehause
in Richtung des zweiten Endes der Welle, wo-
durch das Gehause und die Komponente beab-
standet werden.

Verfahren nach Anspruch 13, wobei die Schritte des
Koppelns des zweiten Endes der Welle mit dem Ge-
hause und des Verschiebens der weiteren Kompo-
nente entlang der Welle in Richtung des zweiten En-
des der Welle sich zeitlich mindestens bis zu einem
gewissen Grad mit den Schritten des Koppelns des
ersten Endes der Welle mit dem Gehause und des
Verschiebens der Komponente entlang der Welle in
Richtung des ersten Endes der Welle tberlappen.
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15. Ein System, das Folgendes aufweist:

eine Flussigkeitsringpumpe mit:

einem Gehause, das eine ringférmige Kammer
definiert;

einer Welle, die mit dem Gehause gekoppelt ist
und durch das Gehéause in die Kammer fiihrt;
und

einer Komponente, die um die Welle herum an-
geordnet und zwischen der Welle und dem Ge-
hause gekoppelt ist und dazu ausgebildet ist,
eine Bewegung der Welle relativ zum Gehause
mindestens in radialer Richtung zu verhindern
oder ihr entgegenzuwirken; und wobei das Sys-
tem gekennzeichnet ist durch

ein Befestigungselement, das so ausgebildet
ist, dass es ein erstes Ende der Welle und das
Gehause miteinander koppelt, um dadurch eine
Bewegung der Welle relativ zum Gehause in
mindestens der radialen Richtung zu verhindern
oder ihr entgegenzuwirken.

Revendications

Procédé pour découpler un composant de pompe a
anneau liquide d’'une pompe a anneau liquide, la
pompe a anneau liquide comprenant un boitier dé-
finissant une chambre annulaire et un arbre passant
dans la chambre, le composant étant disposé autour
de l'arbre et étant couplé entre I'arbre et le boitier,
le procédé comprenant les étapes consistant a :

coupler, a I'aide d’'un premier élément de fixa-
tion, une premiére extrémité de I'arbre au boitier,
pour empécher ainsi ou s’opposer au mouve-
ment de l'arbre par rapport au boftier dans au
moins une direction radiale ; et

apres quoi, faire coulisser le composant le long
de l'arbre dans une direction le long de I'arbre,
du bottier vers la premiére extrémité de I'arbre,
éloignant ainsi le boitier et le composant.

2. Procédé selon la revendication 1, comprenant en

outre les étapes consistant a :

alors que le composant et le boitier sont éloi-
gnés, inspecter, nettoyer, réparer ou remplacer
le composant ou un autre composant de la pom-
pe a anneau liquide ; et aprés quoi

faire coulisser le composant le long de I'arbre
dans une direction le long de l'arbre, de la pre-
miére extrémité de I'arbre vers le boitier ; et
coupler le composant entre I'arbre et le boitier.

3. Procédé selon la revendication 1 ou 2, dans lequel

le premier élément de fixation est un élément sélec-
tionné dans le groupe d’éléments comprenant : une
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console de fixation configurée pour se fixer, de ma-
niére fixe, entre la premiere extrémité de I'arbre et
le boitier, et un élément de support configuré pour
étre couplé entre I'arbre et une surface sur laquelle
la pompe a anneau liquide est située.

Procédé selon la revendication 3, dans lequel :

le premier élément de fixation est une console
comprenantun élémentde base, deux éléments
latéraux s’étendant sensiblement perpendicu-
lairement a partir des extrémités opposées de
I'élément de base et deux bras, chaque bras
étant fixé a un élément latéral respectif au ni-
veau de I'extrémité opposée de cet élément la-
téral, a I'élément de base, les bras s’étendant
vers I'extérieur a partir des éléments latéraux
sensiblement paralléles a I'élément de base ; et
I'étape consistant a coupler la premiére extré-
mité de I'arbre au boitier comprend I'étape con-
sistant a boulonner la console de fixation a I'ar-
bre et au boftier.

Procédé selon larevendication 4, dans lequel I'étape
consistant a boulonnerla console de fixation sur I'ar-
bre etle boitier comprend I'étape consistantainsérer
un boulon dans un trou dans le boitier, le trou étant
un trou grace auquel un ensemble de palier ou un
couvercle d’ensemble de palier est boulonné sur la
pompe a anneau liquide.

Procédé selon I'une quelconque des revendications
1 a5, comprenant en outre les étapes consistant a :

coupler, a l'aide d’'un deuxiéme élément de fixa-
tion, I'arbre au boftier, le deuxiéme élément de
fixation étant configuré pour empécher ou s’op-
poser au mouvement de I'arbre par rapport au
boitier dans au moins une directionradiale, dans
lequel le deuxieéme élément de fixation est cou-
plé a I'arbre dans une position le long de la lon-
gueur de 'arbre qui est davantage éloignée de
la premiére extrémité que le composant ;
découpler le premier élément de fixation de la
premiére extrémité de I'arbre ; et

retirer le composant de I'arbre au niveau de la
premiére extrémité de I'arbre.

Procédé selon la revendication 6, comprenant en
outre les étapes consistant a :

inspecter, nettoyer, réparer ou remplacer le
composant retiré, pour fournir ainsi un compo-
sant reconditionné ou de remplacement ;
disposer le composantreconditionné ou de rem-
placement autour de I'arbre au niveau de la pre-
miére extrémité de I'arbre ;

coupler, a I'aide d’'un élément de fixation, une
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premiére extrémité de l'arbre au boitier, I'élé-
ment de fixation étant configuré pour empécher
ou s’opposer au mouvement de I'arbre par rap-
port au boitier dans au moins une direction
radiale ;

découpler le deuxieme élément de fixation de
'arbre ;

faire coulisser le composant reconditionné ou
de remplacement le long de l'arbre dans une
direction le long de I'arbre de la premiére extré-
mité de I'arbre vers le boitier ;

coupler le composant reconditionné ou de rem-
placement entre I'arbre et le boitier ; et

aprés quoi, découpler I'élément de fixation de la
premiére extrémité de I'arbre.

Procédé selon la revendication 6 ou 7, dans lequel
le deuxiéme élément de fixation est un élément sé-
lectionné dans le groupe d’éléments comprenant :
une console de fixation configurée pour se fixer, de
maniére fixe, entre I'arbre et le boitier, et un élément
de support configuré pour étre couplé entre I'arbre
etune surface surlaquelle la pompe a anneau liquide
est située.

Procédé selon I'une quelconque des revendications
1 a 8, dans lequel le composant est un joint d’étan-
chéité mécanique.

Procédé selon I'une quelconque des revendications
1 a9, comprenant en outre les étapes consistant a :

avantde couplerla premiere extrémité del'arbre
au boitier al'aide du premier élément de fixation,
retirer, de la pompe a anneau liquide au niveau
de ou a proximité de la premiére extrémité de
I'arbre, un ou plusieurs composants de pompe
a anneau liquide sélectionnés dans le groupe
de composants comprenant : un couvercle de
palier, un boulon, un dispositif d’espacement,
une rondelle, un ensemble de palier, un palier,
un joint d’étanchéité, une lanterne, une bague
en V et un anneau de retenue ; et

inspecter, nettoyer, réparer ou remplacer les un
ou plusieurs composants de pompe a anneau
liquide retirés, pour fournir ainsi un ou plusieurs
composants de pompe a anneau liquide recon-
ditionnés ou de remplacement.

Procédé selon I'une quelconque des revendications
1 a 10, dans lequel le couplage, a l'aide du premier
élément de fixation, de la premiére extrémité de I'ar-
bre au boitier, empéche en outre ou s’oppose au
mouvement axial et/ou rotatif de I'arbre par rapport
au boitier.

Procédé selon I'une quelconque des revendications
1a 11, danslequel I'arbre est retenu dans une orien-
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tation sensiblement horizontale.

13. Procédé selon I'une quelconque des revendications

1a12, comprenanten outre les étapes consistanta :

coupler, a l'aide d’un troisieme élément de fixa-
tion, une seconde extrémité de I'arbre au boitier
pour empécher ainsi ou s’opposer au mouve-
ment de I'arbre par rapport au boitier dans au
moins une direction radiale, la seconde extré-
mité de l'arbre étant opposée a la premiére
extrémité ; et

aprés quoi, faire coulisser un autre composant
le long de I'arbre dans une direction le long de
I'arbre, du boitier vers la seconde extrémité de
I'arbre, éloignant ainsile boitier et le composant.

14. Procédé selon la revendication 13, dans lequel les

étapes consistant a coupler la seconde extrémité de
I'arbre au boitier et a faire coulisser I'autre compo-
sant le long de I'arbre vers la seconde extrémité de
I'arbre se chevauchent temporairement au moins en
partie, avec les étapes consistant a coupler la pre-
miere extrémité de I'arbre au boitier et a faire cou-
lisser le composantle long del'arbre vers la premiére
extrémité de l'arbre.

15. Systéme comprenant :

une pompe a anneau liquide comprenant :

un boitier définissant une chambre
annulaire ;

un arbre couplé au boitier et passant par le
boitier dans la chambre ; et

un composant disposé autour de I'arbre et
couplé entre I'arbre et le boitier et configuré
pour empécher ou s’opposer au mouve-
ment de I'arbre par rapport au boitier dans

au moins une direction radiale ; et

le systéme étant caractérisé par :
un élément de fixation configuré pour coupler
ensemble une premiére extrémité de I'arbre et
le boitier pour empécher ainsi ou s’opposer au
mouvement de l'arbre par rapport au boitier
dans au moins la direction radiale.



EP 3 765 742 B1

AN

STUp

77
/lrl

i

™

RS
Y

16

FIG. 1

14



EP 3 765 742 B1

] s2
REMOVE FIRST BEARING COVER -

- $ 54
REMOVE FIRST BEARING ASSEMBLY :
! 85
RECONDITION FIRST BEARING ASSEMBLY e
¥ s6
ATTACH FIXING BRACKET TO HOUSING AND SHAFT L
y 58
SLIDE FIRST MECHANICAL SEAL ALONG SHAFT e
¥ 510
FIX SUPPORT MEMBER T0 SHAFT L
¥ 512
REMOVE FIXING BRACKET 4
¥ s14
REMOVE FIRST MECHANICAL SEAL S
y s15
RECONDITION FIRST MECHANICAL SEAL 4
y 16
PLACE RECONDITIONED MECHANICAL SEAL ONTO SHAFT
Y s18
REATTACH FIXING BRACKET TO HOUSING AND SHAFT
! 520
REMOVE SUPPORT MEMBER S
I
COUPLE RECONDITIONED MECHANICAL SEAL BETWEEN SHAFT | 822
AND HOUSING
¥
REMOVE FIXING BRACKET 824
¥ 526
REATTACH RECONDITIONED BEARING ASSEMBLY S
¥ 328
REATTACH BEARING COVER 4

15



EP 3 765 742 B1

FIG. 4

16



EP 3 765 742 B1

17



EP 3 765 742 B1

22—
64—

SNt

62—

18



EP 3 765 742 B1

FIG. 11

FIG. 12

19



EP 3 765 742 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 20130290251 A1 [0008]

20



	bibliography
	description
	claims
	drawings
	cited references

