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(54) A SUBMERSIBLE MACHINE GUIDE ASSEMBLY

(57) The invention relates to a submersible machine
guide assembly suitable for guiding a submersible ma-
chine (1) from an upper position towards an operative
position, the guide assembly comprising a top mount (11)
configured to be arranged at the upper region of the tank
(2), a supporting member (12) configured to be arranged
in the tank (2), two guide wires (13) running along each
other in the vertical direction of the tank (2), wherein each
of said guide wires (13) is connected to the top mount
(11) at a first end and is connected to a seat (20) of the
supporting member (12) at a second end, a runner (14)
that is displaceable along said guide wires (13), the run-
ner (14) comprising two guide members (25) that engage
the guide wires (13) and that are connected to each other
at the lower ends thereof, wherein the lower end of each
guide member (25) is configured to engage the corre-
sponding seat (20) of the supporting member (12) when
the runner (14) is in the operative position, and a sliding
bracket (15) configured to be connected to the submers-
ible machine (1) and configured to engage the runner
(14). The guide assembly is characterized in that the
guide members (25) are connected to each other at the
upper ends thereof, and in that the sliding bracket (15)
is displaceable along the guide members (25) of the run-
ner (14) when the runner (14) is located in the operative
position.
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Description

Technical field of the Invention

[0001] The present invention relates generally to the
field of devices/assemblies for guiding submersible ma-
chines into tanks/receptacles, from the top of the tank
towards an operative position of the submersible ma-
chine in the tank. The tank/receptacle is configured to
house liquid, such as wastewater. The present invention
relates specifically to the field of guide assemblies for
submersible pumps. A submersible machine is designed
and configured to be able to operate in a submerged
configuration/position, i.e. be located entirely under the
liquid surface in the tank. Thus, in the most preferred
embodiment the present invention relates to a guide as-
sembly suitable for use in a wastewater treatment plant.
[0002] An inventive guide assembly intended for sub-
mersible machines comprises a top mount, a supporting
member, two guide wires, a runner and a sliding bracket.
[0003] The top mount is configured to be arranged at
the upper region of the tank, i.e. at the top of the tank,
and the supporting member is configured to be arranged
in the tank, e.g. at the bottom of the tank. The two guide
wires are running along each other in the vertical direction
of the tank, wherein each of said guide wires is connected
to the top mount at a first end, i.e. upper end, and is
connected to a seat of the supporting member at a sec-
ond end, i.e. lower end. The runner is configured to be
displaceable along said guide wires, between the top
mount and the supporting member. The runner compris-
es two guide members that engage the guide wires and
that are connected to each other at the lower ends there-
of, wherein the lower end of each guide member is con-
figured to engage a corresponding seat of the supporting
member when the runner is in the operative position. The
sliding bracket is configured to be connected to the sub-
mersible machine and configured to engage the runner.

Background of the Invention

[0004] The far most common way to land/position a
submersible machine in the correct operative position in
the tank is to use a guide rail assembly, see for instance
applicants own WO2015/170222. A guide rail assembly
comprises long guide rails, i.e. metal pipes having for
instance squared or circular cross section. Said guide
rails are connected to the wall of the tank at several lo-
cations by means of guide rail holders/brackets. In deep
tanks, e.g. about 8-12 meters, each guide rail must be
constituted by a number of guide rail segments connect-
ed in series, wherein each guide rail segment is consti-
tuted by (or cut from) a standard pipe having a length of
for instance 3 or 6 meters. Each guide rail segment and
guide rail holder is expensive to manufacture, handle and
to ship to the location of the tank/receptacle. Usually the
guide rails are bought locally in order to minimize trans-
portation costs, however this also leads to that the quality

of the guide rail and cooperation with the guide rail hold-
ers/brackets can not be predicted/ foreseen before in-
stallation.
[0005] In applications intended for submersible
pumps, the pump is usually guided/lowered towards and
engages a discharge connection located at the bottom
of the tank. It is crucial to obtain a correct landing of the
pump in relation to the discharge connection in order to
avoid leakage during operation of the pump, and when
the pump is in the operative position the guide rails are
usually not in contact with the sliding bracket of the pump.
Thereto, if the submersible machine is not correctly land-
ed/positioned it might lead to generation of vibrations dur-
ing operation of the submersible machine.
[0006] Document US 5338116 disclose a guide as-
sembly for a submersible mixer, in accordance with the
preamble of claim 1. According to said document the mix-
er unit is connected to a frame that is lowered into a guide
slide, wherein the guide slide is detachably connected to
the frame. Thereafter, the mixer, frame and guide slide
are jointly lowered into the receptacle all the way to the
landing/operative position.

Object of the Invention

[0007] The present invention aims at obviating the
aforementioned disadvantages and failings of previously
known submersible machine guide assembly, and at pro-
viding an improved submersible machine guide assem-
bly. A primary object of the present invention is to provide
an improved submersible machine guide assembly of the
initially defined type which guarantees proper landing/po-
sitioning of the submersible machine in the operative po-
sition.
[0008] It is another object of the present invention to
provide a submersible machine guide assembly, which
is compact to ship and easy to handle, and thereby the
entire submersible machine guide assembly may be
packed and shipped to the location of the tank/receptacle
without the need to buy local guide rails. It is another
object of the present invention to provide a submersible
machine guide assembly which is configured to match
tanks/receptacles of different heights. It is yet another
object of the present invention to provide a submersible
machine guide assembly that requires less amount of
metal and fewer components, such as guide rail seg-
ments and guide rail holders/brackets, and thereby gen-
erate minimal environmental footprint.

Summary of the Invention

[0009] According to the invention at least the primary
object is attained by means of the initially defined sub-
mersible machine guide assembly having the features
defined in the independent claim. Preferred embodi-
ments of the present invention are further defined in the
dependent claims.
[0010] According to the present invention, there is pro-
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vided a submersible machine guide assembly of the in-
itially defined type, which is characterized in that the
guide members of the runner are connected to each other
at the upper ends thereof, and in that the sliding bracket
is displaceable along the guide members of the runner
when the runner is located in the operative position.
[0011] Thus, the present invention is based on the in-
sight of letting the runner land properly and be located in
its operative position before the sliding bracket, i.e. the
submersible machine, is properly landed and reaches its
operative position. Thereby, the sliding bracket, i.e. the
submersible machine, experience no technical differ-
ence between cooperation with the runner of the inven-
tive submersible machine guide assembly and coopera-
tion with a prior art guide rail solution extending all the
way from the top of the tank to the operative position, in
connection with the landing/positioning of the submers-
ible machine.
[0012] According to a preferred embodiment of the
present invention, the two guide members of the runner
are stationary connected to each other at the lower ends
thereof and releasably connected to each other at the
upper ends thereof. This means that the guide members
are rigidly connected to each other at the same time as
the sliding bracket in a controlled way may be re-
moved/disengaged from the runner.
[0013] According to a preferred embodiment, at least
one guide member comprises internal engagement
means. Said internal engagement means is configured
to keep the corresponding guide wire free from large solid
matter which otherwise might have negative effect on the
function of the guide assembly. According to a more pre-
ferred embodiment, external engagement means are
provided at the upper end of the corresponding guide
wire, wherein the external engagement means are con-
figured to engage the internal engagement means when
the runner is located in the upper position. Thereby the
runner will be automatically secured at the upper position
when the sliding bracket, i.e. the submersible machine,
has been hoisted to the upper position.
[0014] According to a preferred embodiment, a spring
assembly is arranged between the upper end of each
guide wire and the top mount. Thereby proper guide wire
tensioning is obtained at the same time as the risk of
guide wire breakage during hoisting/lowering is re-
duced/avoided.
[0015] According to a preferred embodiment, the run-
ner has a vertical length that is equal to or more than 0,5
meters and equal to or less than 1,2 meters. Thereby,
proper landing of the runner before landing of the sliding
bracket, i.e. the submersible machine, is guaranteed at
the same time as the guide assembly can be easily han-
dled/shipped.
[0016] Further advantages with and features of the in-
vention will be apparent from the other dependent claims
as well as from the following detailed description of pre-
ferred embodiments.

Brief description of the drawings

[0017] A more complete understanding of the above-
mentioned and other features and advantages of the
present invention will be apparent from the following de-
tailed description of preferred embodiments in conjunc-
tion with the appended drawings, wherein:

Fig. 1 is a schematic side view of an inventive sub-
mersible machine guide assembly together
with a submersible pump and a discharge con-
nection, wherein the runner of the guide assem-
bly and the pump are lowered towards the dis-
charge connection (operative position),

Fig. 2 is a schematic side view of the submersible ma-
chine guide assembly according to figure 1,
wherein the runner of the guide assembly is in
the operative position and the pump is dis-
placed in relation to the runner and lowered to-
wards the discharge connection (operative po-
sition),

Fig. 3 is a schematic side view of the submersible ma-
chine guide assembly according to figures 1
and 2, wherein the runner of the guide assembly
and the pump are located in the respective op-
erative position,

Fig. 4 is a schematic front view of a part of the inven-
tive submersible machine guide assembly, par-
tially cross sectioned, and

Fig. 5 is a schematic view from above of the runner
and a section of the sliding bracket.

Detailed description of preferred embodiments of the in-
vention

[0018] The present invention relates to a submersible
machine guide assembly, i.e. a guide assembly config-
ured for guiding a submersible machine 1 into a tank/re-
ceptacle 2, wherein said tank 2 is configured to house
liquid, especially wastewater. Thus, the inventive guide
assembly is in the preferred embodiment configured for
use in a wastewater treatment plant such as a wastewater
pump station, a racetrack, a digester, etc.
[0019] A submersible machine 1 is designed and con-
figured to be able to operate in a submerged configura-
tion/position, i.e. during operation be located entirely un-
der the liquid surface in the tank 2. Thus, an operative
position of the submersible machine 1 is located inside
the tank 2 and the guide assembly is configured to guide
the submersible machine from the top of the tank 2 to-
wards said operative position. The operative position of
the submersible machine is in the preferred embodiment
located at the bottom 3 of the tank 2. The axial depth of
the tank 2 is usually in the range up to 12-15 meters, and
usually at least 6 meters.
[0020] It shall be realized that a submersible machine
1 during operation must not be entirely located under the
liquid surface but may continuously or occasionally be
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partly located above the liquid surface in the tank 2. Sub-
mersible machines as referred to herein, comprises an
electrical motor arranged in a liquid tight housing, pref-
erably made of metal, and a drive shaft extending from
the electrical motor. An impeller/propeller is connected
to the drive shaft and is driven in rotation by said drive
shaft and electrical motor during operation of the sub-
mersible machine 1. The electrical motor is powered via
an electrical cable 4 extending from the top of the tank
2, and the submersible machine 1 comprises a liquid tight
lead-through 5 receiving said electrical cable 4. The sub-
mersible machine 1 may also comprise a control unit,
such as an intelligent drive or VFD, located inside the
liquid tight housing. The components of the submersible
machine are usually cold down by means of the liquid
surrounding the submersible machine.
[0021] The submersible machine 1 is in the preferred
embodiment constituted by a submersible pump, espe-
cially a wastewater pump. However, it shall be realized
that also other submersible machines are conceivable
such as a submersible mixer, especially a wastewater
mixer. Hereinafter the present invention will be described
in detail in connection with a pump station and a sub-
mersible pump, however not limited thereto. Reference
is made to all figures.
[0022] The submersible pump 1 comprises an impeller
located in a volute 6, wherein the impeller during opera-
tion of the pump 1 is configured to draw liquid into said
volute 6 through an inlet 7 and discharge liquid from said
volute 6 though an outlet 8. The pump 1 is hoisted and
lowered by means of a chain/wire 9 connected to a handle
10 arranged at the top of the pump 1. The chain/wire 9
may be disconnected from the pump 1 when the pump
1 is in the operative position in the tank 2.
[0023] The inventive submersible machine guide as-
sembly comprises a top mount 11, a supporting member
12, two guide wires 13, a runner 14 and a sliding bracket
15.
[0024] The top mount 11 is configured to be arranged
at the upper region of the tank 2. i.e. accessible by an
operator preferably from an upper opening of the tank 2.
In a pump station application (or the like applications) the
upper opening is closed by a manhole cover or the like
during operation, and the top mount 11 is located inside
the tank 2. In a racetrack application (or the like applica-
tions) the tank 2 is upon upwards and the top mount may
be located above the upper rim of the tank 2. The top
mount 11 is configured to be rigidly attached to a station-
ary structure, such as the inside of the tank wall or un-
derside of the tank roof, by means of bolts or the like. It
shall be pointed out that the top mount 11 may comprises
two separate elements but still considered as a single
top mount arrangement.
[0025] In the most elementary embodiment, the top
mount 11 is constituted by two eyebolts connected to the
tank 2. In the preferred and disclosed embodiment the
top mount 11 comprises an attachment plate 16 and two
angled-shaped cantilevers 17 connected to and project-

ing from the attachment plate 16, wherein the free ends
of the cantilevers 17 are heading each other.
[0026] The supporting member 12 is configured to be
arranged in the tank 2, preferably at the lower region of
the tank 2. The supporting member 12 is configured to
be rigidly attached to a stationary structure, such as the
tank bottom 3, by means of bolts or the like. The support-
ing member 12 is configured to receive the submersible
machine 1, when the submersible machine is in the op-
erative position. In a pump station application the sup-
porting member 12 is constituted by a discharge connec-
tion. In a mixer application the supporting member 12 is
constituted by a seat/stand. The disclosed discharge
connection 12 comprises an inlet 18, wherein the outlet
8 of the pump 1 is configured to engage said inlet 18 of
the discharge connection 12 when the pump 1 is in the
operative position. The discharge connection 12 is con-
nected to an outlet pipe 19 in a conventional way.
[0027] Said two guide wires 13 are configured to run
along each other in the vertical direction of the tank 2.
Each guide wire 13 is connected to the top mount 11 at
a first/upper end of the guide wire 13 and connected to
a seat 20 of the supporting member 12 at a second/lower
end of the guide wire 13. The guide wires 13 are prefer-
ably made of twisted steel wire. In the disclosed embod-
iment the seat 20 of the discharge connection 12 is con-
stituted by an upright projection, preferably in the shape
of a truncated cone. The guide wire 13 is connected to
the top of the upright projection, preferably by means of
an eyebolt 21 of less radial extension than the upright
projection.
[0028] Preferably each guide wire 13 is provided with
a tensioning assembly, and in the preferred embodiment
the tensioning assembly is constituted by a spring as-
sembly 22 arranged between the first/upper end of the
guide wire 13 and the top mount 11. In the disclosed
embodiment, the spring assembly 22 comprises a com-
pression spring 23 arranged on the upper side of the
cantilever 17 of the top mount 11, wherein the first/upper
end of the guide wire 13 is connected to the upper end
of the compression spring 23, e.g. by means of a washer
24 or the like. Preferably the compression spring 23 is
arranged about the guide wire 13. During installation of
the guide assembly the lower end of the guide wire 13 is
connected to the supporting member 12 and when the
guide wire 13 has the correct length the upper end of the
guide wire 13 is connected to the upper end of the biased
compression spring 23. Thus, the guide wires 13 may
have a raw length exceeding the specific installation
depth.
[0029] The runner/slide 14 is configured to be dis-
placed along said guide wires 13, between the top mount
11 and the supporting member 12. The runner 14 com-
prises two guide members 25, wherein each guide mem-
ber 25 engage one guide wire 13 each. The lower end
of each guide member 25 is configured to engage the
corresponding seat 20 of the supporting member 12
when the runner 14 is in its operative position. The two
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guide members 25 are extending along each other and
are preferably arranged in parallel to each other. The
guide members 25 are rigidly connected to each other
at the lower ends thereof, by means of a lower cross bar
26. Thereto, the guide members 25 are connected to
each other at the upper ends thereof, by means of an
upper cross bar 27. Preferably the guide members 25
are releasable connected to each other at the upper ends
thereof.
[0030] In the preferred embodiment the guide mem-
bers 25 are constituted by guide pipes, wherein the guide
pipes 25 are arranged about the guide wires 13. In an
alternative embodiment the guide members 25 are con-
stituted by elements having approximately U-shaped
cross section, wherein the U-shaped elements are open
away from each other and the guide wires 13 are ar-
ranged surrounded by the U-shaped elements. Accord-
ing to an alternative embodiment each guide member 25
is constituted by a guide pipe having an axially extending
slot configured to receive the guide wire 13. Radially open
guide members 25 entail that the runner 14 may be in-
stalled after the guide wires 13 are installed. Preferably,
the runner 14, i.e. the guide members 25, has a vertical
length that is equal to or more than 0,5 meters and equal
to or less than 1,2 meters, preferably in the range 0,8-1
meters.
[0031] The sliding bracket 15 is configured to be con-
nected to the submersible machine 1 and configured to
engage the runner 14. In the preferred embodiment the
sliding bracket 15 is rigidly and stationary connected to
the submersible machine 1. The sliding bracket 15 com-
prises an abutment surface 28 configured to abut/engage
a corresponding abutment surface 29 of the supporting
member 12, when the submersible machine is in its op-
erative position. In the disclosed embodiment the pump
1 will hang from the discharge connection 12 by means
of the sliding bracket 15 such that the outlet 8 of the pump
1 rest against the inlet 18 of the discharge connection 12
due to the weight of the pump 1.
[0032] The sliding bracket 15 comprises a guide mem-
ber fork 30, said guide member fork 30 being configured
to cooperate with the guide members 25 of the runner
14, such that the sliding bracket 15 is displaceable along
the guide members 25 of the runner 14, i.e. in the vertical
direction, at least when the runner 14 is located in its
operative position. The guide member fork 30 is config-
ured to have little or no play in the radial direction in re-
lation to the guide members 25 of the runner 14, such
that the submersible machine 1 can be properly land-
ed/positioned at the operative position after the runner
14 has reached its operative position.
[0033] In the embodiment wherein the guide members
25 of the runner 14 are releasable connected to each
other at the upper ends thereof, the sliding bracket 15
may be removed from the engagement with the runner
14 when the runner 14 is located at the top mount 11. In
the disclosed embodiment the upper cross bar 27 is piv-
otably connected to one of the guide members 25. The

upper cross bar 27 is biased into a position wherein the
upper cross bar 27 bridge over the distance between the
guide members 25 and is abutting a seat 31 of the other
guide member 25. Thus, the upper cross bar 27 may be
located in a first position allowing the sliding bracket 15
to engage and disengage the runner 14, and be located
in a second position securing the engagement between
the sliding bracket 15 and the runner 14. Preferably the
upper cross bar 27 is arranged to pivot in an axially ex-
tending plane.
[0034] According to the disclosed embodiment at least
one guide member 13, preferably both guide wires, com-
prises internal engagement means 32. Said internal en-
gagement means 32 is preferably made of bristles con-
nected to the inner surface of the guide member 25. The
internal engagement means 32 are configured to remove
solid matter from the guide wires 13. Thereto, it is pre-
ferred that external engagement means 33 are provided
at the upper end of the corresponding guide wire 13. Said
external engagement means 33 is preferably made of
bristles connected to the outer surface of a pipe segment
34 that is connected to the cantilever 17 of the top mount
11. Thus, the external engagement means 32 is config-
ured to engage the internal engagement means 33 when
the runner 14 is located in the upper position, like "Vel-
cro".
[0035] The function of the inventive guide assembly
during lowering. The runner 14 is kept at the upper po-
sition adjacent the top mount 11. The sliding bracket 15
engages the runner 14 and the runner 14 is released
from its upper position adjacent the top mount 11. The
submersible machine 1 is lowered by means of the chain
9 and the runner is hanging in from the sliding bracket
15 by means of the upper cross bar 27, see figure 1.
Thereafter the runner 14 engage the supporting member
12 and the submersible machine 1 is lowered further to-
wards the supporting member 12, see figure 2. Thereaf-
ter the submersible machine 1 engage the supporting
member 12, see figure 3.
[0036] The function of the inventive guide assembly
during hoisting. The submersible machine 1 is hoisted
from the operative position and is displaced in relation to
the runner 14, see figure 2. The sliding bracket 15 engage
the upper cross bar 27 of the runner 14 and brings the
runner 14 upwards, see figure 1. When the runner 14
reaches its upper position, the runner 14 is secured, and
thereafter the sliding bracket 15 may be removed/disen-
gaged from the runner 14.

Feasible modifications of the Invention

[0037] The invention is not limited only to the embod-
iments described above and shown in the drawings,
which primarily have an illustrative and exemplifying pur-
pose. This patent application is intended to cover all ad-
justments and variants of the preferred embodiments de-
scribed herein, thus the present invention is defined by
the wording of the appended claims and thus the equip-
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ment may be modified in all kinds of ways within the scope
of the appended claims.
[0038] It shall also be pointed out that all information
about/concerning terms such as above, under, upper,
lower, etc., shall be interpreted/read having the equip-
ment oriented according to the figures, having the draw-
ings 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 an-
other structure/design.
[0039] It shall also be pointed out that even thus it is
not explicitly stated that features from a specific embod-
iment may be combined with features from another em-
bodiment, the combination shall be considered obvious,
if the combination is possible.

Claims

1. A submersible machine guide assembly suitable for
guiding a submersible machine (1) from an upper
position towards an operative position, the guide as-
sembly comprising:

- a top mount (11) configured to be arranged at
the upper region of the tank (2),
- a supporting member (12) configured to be ar-
ranged in the tank (2),
- two guide wires (13) running along each other
in the vertical direction of the tank (2), wherein
each of said guide wires (13) is connected to the
top mount (11) at a first end and is connected
to a seat (20) of the supporting member (12) at
a second end,
- a runner (14) that is displaceable along said
guide wires (13), the runner (14) comprising two
guide members (25) that engage the guide wires
(13) and that are connected to each other at the
lower ends thereof, wherein the lower end of
each guide member (25) is configured to engage
the corresponding seat (20) of the supporting
member (12) when the runner (14) is in the op-
erative position, and
- a sliding bracket (15) configured to be connect-
ed to the submersible machine (1) and config-
ured to engage the runner (14),

characterized in that the guide members (25) are
connected to each other at the upper ends thereof,
and in that the sliding bracket (15) is displaceable
along the guide members (25) of the runner (14)
when the runner (14) is located in the operative po-
sition.

2. The submersible machine guide assembly accord-
ing to claim 1, wherein the guide assembly is con-
stituted by a submersible pump guide assembly, and

wherein the supporting member (12) is constituted
by a discharge connection.

3. The submersible machine guide assembly accord-
ing to claim 1 or 2, wherein the two guide members
(25) of the runner (14) are stationary connected to
each other at the lower ends thereof and releasably
connected to each other at the upper ends thereof.

4. The submersible machine guide assembly accord-
ing to any of claims 1-3, wherein at least one guide
member (25) comprises internal engagement means
(32).

5. The submersible machine guide assembly accord-
ing to claim 4, wherein external engagement means
(33) are provided at the upper end of the correspond-
ing guide wire (13), wherein the external engage-
ment means (33) are configured to engage the in-
ternal engagement means (32) when the runner (14)
is located in the upper position.

6. The submersible machine guide assembly accord-
ing to any preceding claim, wherein a spring assem-
bly (22) is arranged between the first end of each
guide wire (13) and the top mount (11).

7. The submersible machine guide assembly accord-
ing to any preceding claim, wherein the runner (14)
has a vertical length that is equal to or more than 0,5
meters and equal to or less than 1,2 meters.

8. The submersible machine guide assembly accord-
ing to any preceding claim, wherein each seat (20)
is constituted by an upright projection.
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