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SUCTION CONNECTION FOR CONNECTING A SUCTION PIPE TO A DRY
INSTALLED CENTRIFUGAL PUMP

Technical field of the Invention

The presesnt invention relates in general to a pump
application for pumping for instance waste water or sewage
water that may contain solid matter, wherein the pump appli-
caticon comprises z dry instzlled centrifugal pump and a
suction pipe extending from a2 liguid holding tank to the
centrifugal pump. In particular the present invention
relates to a suction connection for connecting a suction
pipe to a dry installed centrifugzal pump, which suction
connection comprises a first flange that includes a
centralilly located through hole and that is arranged fo be
connected to an outlet flange of a suction connection and a
second flange that includes a centrally loczted through hole
and that is arranged to be connected to an inlet flange of =z
centrifugal pump.

Background of the Inventilon and Prior Art

Pump applications using dry installed centrifugal pumps
intend pump applicationé in which the liguid pumping
centrifugal pump is not lowsred into the liguid that the
centrifugal pump is arranged to pump. Instead the centri-
fugal pump i1s arranged on the. ocutside of the liquid holding
tank, usually at the level of the bottom of the liguid
holding tank. Furthermore, such a pumg applicaticn reguire a
suction pipe extending from the liguid holding tank to the
inlet opening of the centrifugal punp.

In pump applications where the centrifugal pump is
lowered into the liquid that shall be pumped there is
usually not a problem te clean the inlet opening of the
pump. The pump i1s hoilsted and either the inlet opening is
cleaned automatically upon heolsting due to gravity or the
inlet opening is cleaned manually when the pump is lifted
out of the liguid holding tank by flushing it with water or
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manually removing waste matter. In centrifugal pumps having
a so called open impeller, when the pump is lifted out of
the liquid holding tank, it is z2lso easy to set and adjust
the gap provided between the lower edge of the vane of the
impeller and the impeller seat of the pump. Inspection and
adjustment of this gap must be performed at recurrent
interval due to the wear ¢of the vane of the impeller and
thereby the gap increase leading to detrericrating pump
performance.

In pump applications where the centrifugal pump instead
is dry installed, the inlet flange of the pump is bolted to
a suction connection and in some applications the pump is
supported by the suction connection and thereto a pressure
pipe is beolted to the outlet flange of the pump. In other
words, the hydraulic unit of the pump is very cumbersome Lo
detach and in practice it is more or less fixedly arranged.
Thereto the suction connection is bolted to a suction pipe
that in its other end is connected to the liguid holding
tank. The suctiocn pipé is in almost all applications a
conduit that sometimes comprises a maneuverable shut off
valve that in its closed position prevents the liguid in ths
liguid holding tank to flow out when the pump 1s removed.

In order to clean the inlet opening of the pump and the
impeller, the drive unit of the pump together with the
impeller that ls suspended by the drive shaft, have to be
removed from the hydraulic unit of the pump. This is done by
having straps and the like attached to the drive unit and
thereafter a great number of belts joining the drive unit
and the hydraulic unit of the pump are lcosened. Thereafter
the drive unit is moved horizentally away from the hydraulic
unit in order to expose the impeller. Upon adjustment of the
abovementioned gap between the lower edge of the wvane 0f the
impeller and the impeller seat of the pump, so called
trimming of the impeller, the impeller is displaced in the
axial direction of the drive shaft of the drive unit in the

direction away from the drive unit. This displacement is
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made with interest such that upon fitting in and reassemble

of the drive unit the vane of the impeller abuts the

impeiler seat. Thersafter the maintenance staff measure the
of the

drive unit and the hydraulic unit, whereupon the drive unit

obhtained distance betwsen the real abutment surface

once more is lifted away from the hydraulic unit and the
impeller is displaced in the asial direction along the drive
shaft in the diresction towards the drive unit the measured
distance plus the predetermined height of the gap. Finally
fitting in and reazssembly of the drive unit takes place and
then the méintenance staff may only inspect that the
impeller runs freely and that the real abutment surfaces
abut each other, and in other respscts the maintenance staff
has to rely on that the measuring and the trimming have been
made in a satisfactory way. It shell be pointed out that a
difference of the hzight of the gap by ftenths of millimeters
will affect the performznce of the pump.

Today some suctlion connections comprises a small
inspection hole, through which one with difficulity may
introduce a mirror and sese 1f the impeller and/or ths inlet
opening is clogged, in order to ensure that the drive unit
is not unnecessarily detached and removed from the hydraulic
unit. However, this inspection hole may neither be used to
clean the impeller and/or the inlet opening, nor to trim

and/or check the position of the impeller.

Summary of the Imvention

Embodiments of the present invention seeks to cobviate
aforementioned disadvantages and failings of previously known suction

connections, and to provide an improved suction connection. Embodiments

of the present invention seek to
provide an improved suction connection of the initially
defined type which renders 1t possible to clean the inlet

opening of the centrifugal pump and/or the impeller without

drive unit from the hydraulic unizt.



Embodiments of the present invention sesk to
provide a suction ceonnection, which admit trimming of the

impeller without having the drive unit to be removed from
the hydraulic unit.

Acceording to an aspect, there is provided suction connection for
connecting a suction pipe to a dry ingtalled centrifugzsl pump,
compriging a first flange that includes a centrally 1bcated through hole
and that is arranged to be connected to an outlet of a suction pipe and
a second flangs that includes a centrally located through hole and that
is arranged to be connected to an inlet of a centrifugal pump,
characterized in that the sucticon connection comprises a
first pipe socket which is displacable in the axial
direction, seen in the flow direction, between an operative
position in which said first pipe socket disengageably
connaects the first flange and the second flange and thereby
puts the thrcugh hole of the first flange in fluid
communication with the through hole of the second flangs,
and a service position in which said first pipe socket 1s
located at a distance from the second flange and thereby
admit zccess to the through hole of the second flange.

Thus, embodiments of the present invention are based on the insight
that 1f the access to the inlet opening of a dry installed
centrifugal pump may imitate the access to the inlet opening
of a hoisted submersible centrifugal pump, the inspection
and maintenance will be performed in a rapid and mors
satisfactory way,

Preferrad embodiments of the present invention are
further defined by the dependent claims.

Praferably the first pipes socket zt the zrea of ths
downstream located end therecf comprises a radially
projecting end flange, which is disengageably connectable to

the second flange. According to a preferred embodiment the
g

first pipe socket comprises a radially projecting sealing
flange movable along sald first pipe socket, which sealing
flange is disengageably connected tc the first flange. This

entail that the first pipe socket 1

]

a simple way may be put
in tight connection with the first flange and the second
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flange, respectively, at the same time as the first pipe
socket in simple operation is admitted to be displaced to
the service position.

Preferably the first pipe socket extends through and is
displacable in relation to the through hole of the first
flange. Thereby the first pipe socket may be displaced into
the sucticn pipe.

In yet another preferred embodiment the suction
connection comprises as well a second pipe socket, which is
connected to the first flange and projects in the axial
direction in the direction away from the second flangs, and
through which the first flange is arranged to be connected
to the outlet flange of the suction pipe. Preferably the
first pipe socket is telescopically displacable in said
second pipe socket. This entail that the inner diameter/size
of the suction pipe does not need to be known, thereto the
maneuverable shut off valve may be located in direct
connection with the inventive suction connection without
preventing displacement of the first pipe socket.

In an alternative preferred embodiment the suction
connection comprises a second pilpe socket, which is
connected to the first flange and projects in the axial
direction in the direction towards the second flange.
Furthermore, the first pipe socket may be telescopically
displacable in said second pipe socket and comprise a
sealing flange displacable along the first pipe socket,
which sealing flange is disengageably connectable to the
first flange through the second pipe socket. Alternatively,
the first pipe socket 1s telescopically displacable
outwardly of said second pipe socket and comprises a sealing
flange displacable along the second pipe socket, which
sealing flange is disengageabkly connectable to the upstream
lecated end of the first pipe socket.

Further advantages and fsatures of the present invent-

tion will be apparent from the other dependent claims as
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well as from the following detalled description of preferred
embodiments.

Brief dascription ¢f the drawings

A more complete understanding of the abovementiconed and
other features and advantages ¢f the pressnt invention will
be apparsnt from the following detailed description of
preferred embodiments in conjunction with the appended draw-

ings, wherein:

Fig. 1 is a partly cut away side view of the inventive
suction connection arranged between a suction pipe
and a centrifugal pump in lving configuration,
having the sucticn connection in an operative
position,

rig. 2 is a partly cut away side view corresponding to
figure 1, having the suction connection on a
service position,

Fig. 3 dis a partly cut away side wview of the inventive
suction connection arranged between a suction pips
and a centrifugal pump in up right configuration,
having the suction connection on a service
position,

Fig. 4 is a partly cut away side view of a first embodi-
ment of the inventive suction connection, having
the first pipe socket in the operative position,

Fig. 5 is a partly cut away side view corresponding to
figure 4, having the first pipe socket in the
service position,

[s3}

Fig. is an enlarged view of a part of figure 4,

Fig.

-3

is an enlarged view of a part of figure 5,
Fig. 8 ig a partly cut away side view of a2 second embodi-
ment of the inventive suction connecticn, having

the first pipe socket in the cperative position,
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Fig. 9 is a partly cut away side view of a wvariant of the
second embodiment of the inventive suction
connection, having the first pipe socket in the
service position,

Fig. 10 is a perspective view from behind of the suction
connection according to figure 8, having the first
pipe socketft in the operative position,

Fig. 11 1is a perspective view from the front of the suction
connection according to figure 10,

Fig. 12 is a perspsctive view from behind of the suction
connection according te figure 8, having the first
pipe socket in the service position,

Fig. 13 1is a perspective view from the front of the suction
connection according to figure 12,

Fig. 14 1is a partly cut away side view of a third embodi-
ment of the inventive suction connection, having
the first pipe socket in the coperative position,
and

Fig., 15 is a partly cut away side view of a fourth embodi-
ment of the inventive suction ccnnection, having

the first pipe socket in the operative position.

Detailed description of preferred embodiments

The present invention relates in general to a pump
application. Referring by way of introduction to figures 1-2
and figure 3, in which is shown a centrifugal pump/waste
water pump, generally designated 1, in lying configuration
and up right configuration, respectively. It shall be
pointed out that the present invention is not limited to a
centrifugal pump 1 oriented lying or up right, but other
crientations of the centrifugal pump are included.

The centrifugal pump 1 comprises a hydraulic unit 2,
which is the part wherein the actual pumping takes place and
wherein the impeller {(not shown) of the centrifugal pump 1

is located, and a drive unit 3, which is the part comprising
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a motor, other possible operation equipment {(not shown) and
a drive shaft from which the impeller is suspended. The
hydraulic unit 2 of the centrifugal pump I comprises an
inlet 4 having an inlet opening 5 and an outlet 6 having an
outlet copening. The inlet 4 is indirectly connected to a
suction pipe 7 and the ocutlet 6 is direct or indirect
connected Lo a pressure pipe 8.

Furthermore an invenitive suction connection, generally
designated 9, is shown in figures 1, 2 and 3, which suction
connection is arranged to connect the cutlet of the suction
pipe 7 and the inlet 4 of the dry installed centrifugal pump
1.

Reference 1s now made to figures 4 and 5, in which a
first embodiment of the inventive suction connection is
shown. The suction connection 9 comprises a first flange 10
including a centrally located through hole 11 and a second
flange 12 including a centrally located through hole 13.
Said first flange 10 is arranged to be connacted to an
outlet cf the suction pipe 7 and said second flange 12 is
arranged to be connected to the inlet 4 of the centrifugal
pump 1. Preferably the first flange 10 and the second flange
12, respectively, are connected to the suction pipe 7 and
the centrifugal pump 1, respectively, by means of a number
of bolts in a conventional way within the technical field of
connecting pipe fittings and the like, however, other
attachment means may be used. Preferably the suction
connection comprises one or more stiffening bars 14
extending between and fixedly connected to the first flange
13 and the second flange 12. The stiffening bars 14 are
adapted to hold the suction connecticn 9 together and to
align the through hole 11 of the first flange 10 and ths
through hole 13 of the second flange 12. In the shown
embodiment an upper stiffening bar and a lower stiffening
bar are present.

Furthermore the inventive suction connection &

comprises a first pipe socket 15. Seen in the flow direction
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from the suction pipe 7 to the pressure pipe 8, the first
pipe socket 15 is displacable in the axial directicn between
an operative position {see figure 4) and a service position
{see figure 5). In the operative position the first pipe
socket 15 connects the first flange 10 disengageably to the
second flange 12 and thereby the first pipe socket 15 puts
the through hele 11 of the first flange 10 in fluid
communication with the through hole 13 of the second flange
12. Fluid communication means that the interface between the
first pipe socket 15 and through hole 11 of the first flange
10 and between the first pipe socket 15 and the through hole
13 of the second flange 12, respectively, are fluid tight.
In the service position the first pipe socket 15 is located
at a distance from the second flange 12 and thereby admit
access to the through hole 13 of the second flange 1Z. Due
to the fact that the sucticon connection 8 is intended to be
mounted connected to the inlet 4 of a centrifugal pump 1,
access to the inlet opening of the centrifugal pump 1 and
the impeller located in the hydraulic unit 2 of the
centrifugal pump 1 is admitted, when the first pipe socket
15 is in the service position. When the first pipe socket 15
of the suction connection 9 is in the service position the
impeller may be trimmed and cleaned in a2 simple way. In the
shown first embodiment, the first pipe socket 15 extends
through and is displaceable in relation to the trough hole
11 of the first flange 10. When the first pipe socket 15 is
in the service position according to figure 5, it projects
into the suction pipe 7.

A preferred embodiment of disengageably connecting the
first pipe socket 15 and the second flange 12 embrace that
the first pipe socket 15 at the area of the downstream
located end thereof comprises a radially projecting end
flange 16. See alsc figure €. The end flange 16 is in the
shown embodiment connectable to the second flange 12 by
means of a number of screws 17, which are dispersed along

the circumference of the first pipe sccket 15. Furthermore,
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the end flange 16 is in the shown embodiment fixedly
connected to the outside of the first pipe socket 15 by
means of a weld joint 18. When the end flange 16 is bolted
to the second flange 12 a circumferential sealing ring 18 is
compressed between a chamfering of the end flange 1€, the
second flange 12 and the first pipe socket 153, which entail
a fluid tight connecticon of the first pipe sccket 15 to the
seccond flange 12. However, 1%t shall be pointed out that the
end flange 16 not necessarily needs to be fixedly connected
to the first pipe socket 15, since the first pipe socket 15
ig clamped to the circumferential sealing ring 19 when the
aend flange 16 is bolted to the second flange 12. In the
shown embodiment the end flange 16 is located at a distance
from the downstream located end of the first pipe socket 15,
entailing that the downstream located end cf the first pipe
socket 15 projects into the threough hole 13 of the second
flange 12 when the first pipe socket 15 is in the operative
position.

Furthermore, it is preferred that the first pipe socket
15 as well comprises a radially projecting sealing flange 20
displacable along said first pipe socket, which sealing
flange is disengageably connectable to the first flange 10.
See also figure 7. The sealing flange 20 is in the shown
embodiment connectable to the first flange 10 by means of a
number of screws 21, which are dispersed along the circum-—
ference of the first pipe sccket 15. When the sealing flange
20 is bolted to the first flange 10 & circumferential
sealing ring 22 is compressed between a chamfering of the
sealing flange 20, the first flange 10 and the first pipe
socket 15, which entail a fluid tight connection ¢f the
first pipe socket 15 to the first flange 10. It shall be
pointed out that the sealing flange 20 as well as the
circumferential sealing ring 22 shall be axially displacable
along the first pipe socket 15. In an alternative, not
shown, embodiment a fluid tight circumferential slide

sealing 1s arranged at the interface between the through
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hole 11 of the first flange 10 and the ocutside of the first
pipe socket 15, thereby entailing that the sealing flange 20
may be spared.

Reference is now made to figures 8-13, which show a
second embodiment of the present suction connection, merely
differences in relation to the first embodiment will be
described. The first flange 10 and the second flange 12 are
connected to a ground plate 23 making the suction connection
9 self supporting, in contrast to the first embodiment of
the suction ceonnection 9 described above, which is arranged
to be supported by the centrifugal pump 1 and/or the suction
pipe 7. In this embodiment the suction connection 9 is
arranged to, together with a eligible bar 24, support the
centrifugal pump 1, as is shown in figures 1 and 2. In the
shown embodiment the first flange 10 and the second flange
12 are grandfather clock shaped. As a complement or
alternative the centrifugal pump 1 may be supported by other
not shown elements, such as integrated shoulders in the
hydraulic unit 2, which shoulders are bolted to the bedding
or a separate stand arranged at the inlet 4 of the centri-
fugal pump 1 or at ancther suitable locaticn.

In the second embodiment the suction connection §
comprises as well a second pipe socket 25, which is

connected to the first flange 10 and projects in the axial

‘direction in the direction away from the second flange 12,

and via which the first flange 10 is arranged to be
connected tc the outlet flange of the suction pipe 7. This
entail that the first pipe socket 15 is telescopically
dgisplaceable in sald second pipe socket 25, thereby the
functicn of the inventive suction connection 1s not affected
by the nature of the suction pipe 7. It shall be pcinted out
that the second pipe socket 25 may present diverging conical
shape in the direction towards the suction pipe 7. Further-
more, the second pipe socket 2§ may be constituted by an
unattached element that may be ccnnected to the first flange
10, whereupon different second pipe sockets 25 having
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different shape may be exchanged for each other in order to
adapt the suction ceonnection 9 to suction pipes 7 having
different diameters and extension. It shall be pointed out
that the presence of the second pipe socket 25 and the
presence of the ground plate 23 are not dependent on each
other. At the inside of the second pipe socket 25 and/or at
the cutside of the first pipe socket 15 there is preferably
arranged centering means {(not shown) in order to facilitate
displacement of the first pipe socket 15 in relation to the
second pipe socket 25.

In figure & the second embediment of the suction
connection 9 comprises, in addition to what is shown in
figure 8, additional stiffening bars 26 acting to back up
the second pipe socket 25. Figures 10-11 and 12-13,
discloses the second embodiment of the inventive suction
connection 9 in the operative positicn and the service
positicon, respectively.

Reference is now made to figures 14 and 15, which
discloses a third and a forth embodiment, respectively, of
the inventive suction connection 9, merely differences in
relation to the first and seccond embodiments will be
described. According to the third and forth embodiment the
suction connection 9 comprises said second pipe socket 25,
which is connected to the first flange 10 and projects in
the axial direction in direction towards the second flange
12, the first pipe socket 15 being telescopically
displaceable in the axial direction in relation to the
second pipe socket 15 between the operative position and the
service position. In the operative position the first pipe
socket 15 connects the first flange 10 and the second flange
12 disengageably and thereby puts the through hole 11 of the
first flange 10 in fluid communication with the through hole
12 of the second flange 12. In the service position the
first pipe socket 15 is arranged at a distance from the
second flange 12 and thereby admit access to the through
hole 13 of the second flange 12.
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According to the third embodinment acgcording te figure
14 the first pipe socket 15 iz telescopically displacable in
said second pipe socket 25. It i1s preferred that the first
pipe sogket 15 at the area of the downstream located end
thereof comprises a radially proiecting end flange 16, which
is arrangsd as described above. Furthermore it is preferred
that the first pipe socket 15 comprises a radially
projecting sealing flange 20 displaceable along said first
pipe socket, which sealing flange is disengageably
connectable to the first flange 10 via the second pipe
socket 25, and which preferably is arranged as described
above.

According to the forth smbodiment in figure 15 the
first pipe socket 15 is telescopically displaceable
outwardly of said second pipe socket 25. It is preferred
that the first pipe socket 15 at the area of the downstream
located end thereof comprises a radially projecting end
flange 16, which is arranged as described above. Further-
more, it is preferred that the first pipe socket 15
comprises a radially projecting sealing flange 20
displacable along the second pipe socket 25, which sealing
flange is disengageably connectable to upstiream located end
of the first pipe socket 15, Thus, the first pipe socket 15
ig disengageably connectable to the first flange 10 via the

second pipe socket 25,

Feasihle modifications of the Invention

The invention 1s not limited only to the embodiments
described above and shown in the drawings, which primarily
have an illustrative and exemplifying purpose. This patent
application is intended to cover all adjustments and
variants of the preferred embodiments described herein, thus
the present invention is defined by the wording of the

appended claims and the equivalents thereof. Thus, the
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eguipment may be modified in all kinds of ways within the
scope of the appended claims.

It shall also be pointed out that all information
about/concerning terms such as upper, lower, etc., shall be
interpreted/read having the egquipment oriented according to
the figures, having the drawings oriented such that the
references can be properly read. Thus, such terms only
indicates mutual relations in the shown embodiments, which
relations may be changed if the inventive equipment is
provided with ancther structure/design.

It shall also ke pointed out that even thus it is not
explicitly stated that features from a specific embodiment
may be combined with features from ancther embodiment, the
combination shall be considered cbviocus, if the combination

is possible.



Claims

1. Suction connection for connecting a suction pipe to a dry
installed centrifugal pump, comprising a first flange that includes
a centrally located through hole and that is arrangsed to be
connected to an outlet of a suction pipe and a second flange that
includes a centrally located through hole and that is arranged to be
connected to an inlet of a centrifugal pump, characterized in that
the suction connection comprises a first pipe socket, which is
displacable in the axial direction, seen in the flow direction,
between an operative position in which s=aid first pipe socket
disengageably connects the first flange and the second flange and
thereby puts the through hole of the first flange 4in fluid
communication with the through hole of the second flange, and a
service pesition in which szald first pipe sockst iz located at a
distance from the second flange and thereby admit access to the

through hole of the second flange.

2. Suction connection according to claim 1, characterized in that
the Lirst pipe socket at the area of the downstream located end
therecf comprisss a radially projecting end flange, which is

disengageably connectable to the second flange.

3. SBuction connection according to claim I or 2, characterized in
that the first pipes socket comprisss a radially projecting sealing
flange movakle along sald first pipe socket, which sealing flange is

disengageably connected to the first flange.

4. Suction comnection according to any of claims 1-3,

characterized Iin that sald first pipe socket extends
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through and is disgplacable in relation to the through hole of the

first flange.

5. Suction connection according to any preceding claim,
characterized in that the suction connection furthermore comprises a
second pipe socket, which 1is connected to the first flange and
projects in the axial direction in the direction away £from the
gecond flange, and through which the first flange 1s arranged to be

connected to the outlet flange of the suction pipe.

6. Suction connection according to c¢laim 5, characterized in that
the first pipe socket is telescopically displacable in said =second

pipe socket.

7. BSucticn connection according to claim 1 or 2, characterized in
that the suction connection furthermore comprises a sgecond pipe
socket, which is connected to the first flange and projects in the

axial direction in the direction towards the second flange.

8. Suction connection according to claim 7, characterized in that
the first pipe socket ia telescopically

digplacable in said second pipe socket and comprises a sealing
flange displacable along the first pipe socket, which sealing flange
is disengageably connectable to the first flange through the second

pipe =socket.

9. Suction connection according to c¢laim 7, characterized in that
the first pipe scocket ig telescopically

displacable outwardly of said second pipe socket and comprises a
sealing flange displacable along the second pipe socket, which
sealing flange is disengageably comnectable to the upstream located

end of the first pipe socket.
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10. Suction connection according to any  preceding claim,
characterized in that the first flange and the sgecond {lange are
fixedly connected to each other by ms=ans of at least ons stiffening

bar.



