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(54) Method for constructing a nozzle and a nozzle

(57) The invention relates to a method for producing
a nozzle with an inner wall for guiding a flow of water
through a screw propeller, wherein the inner wall has a
profile on the one side and possibly also a second profile
on the other side.

According to the invention, the inner wall of the noz-
zle is formed from a hollow cylindrical body formed by
rolling out plates with an approximate thickness of the

inner wall in the radius to the inner wall and by welding
the rolled plates to form the hollow cylindrical body and
by subsequently spinning the one side of the hollow cy-
lindrical body by means of plastic deformation or spinning
to the first and/or the second profile.

The invention also relates to a nozzle, wherein the
inner wall is an axisymmetric or rotationally symmetric
part with no more than one or several welds in the axial
direction.
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Description

[0001] The invention relates to a method according to
the preamble of claim 1. The method relates to the con-
struction of a nozzle as is described, among others, in
EP A 1129006. In the method known in the prior art for
constructing this nozzle, the first profile and/or the second
profile of the inner wall is built up by welding smaller com-
ponents formed from a flat plate against or onto support-
ing ribs and longitudinal partitions, which supporting ribs
and longitudinal partitions are attached to the outer side
of a narrow hollow cylindrical body. This makes forming
the first profile and possibly also a second profile ex-
tremely cumbersome due to the large number of welds
which run both in the longitudinal direction and the trans-
verse direction of the nozzle so that the desired smooth
shape of the inner wall cannot always be achieved.
[0002] In order to overcome this drawback, the method
is performed according to claim 1. In this manner, an
inner wall with the required shape can be achieved,
wherein fewer welds are required for constructing the
inner wall and which also results in few grinding opera-
tions being required in order to achieve the desired
smooth shape.
[0003] According to an embodiment of the invention,
the method is performed according to claim 2. In this
manner, the inner wall has no concentric welds, which
produces a very smooth shape of the inner wall without
the need for additional finishing operations and with less
welding work being required.
[0004] According to an embodiment of the invention,
the method is performed according to claim 3. In this
manner, the outer side of the nozzle is easy to construct.
[0005] According to an embodiment of the invention,
the method is performed according to claim 4. As a result,
the plates on the outer side of the nozzle are easy to
attach, thus resulting in a rigid construction.
[0006] According to an embodiment of the invention,
the method is performed according to claim 5. As a result,
it is possible to form the desired profile in the relatively
thick plate material of the inner wall.
[0007] According to an embodiment of the invention,
the method is performed according to claim 6. Applying
a metal-spinning operation in order to achieve the desired
shape prevents the wall thickness of the relatively thick
inner wall from being rolled out and the inner wall from
becoming too thin when forming the first profile and/or
second profile.
[0008] According to an embodiment of the invention,
the method is performed according to claim 7. In this way,
during the metal-spinning operation, which causes local
deformation of the inner ring, the inner ring maintains its
circular shape.
[0009] The invention also comprises a nozzle accord-
ing to the preamble of claim 8. Such a nozzle is known
from EP A 1129006. As previously described, the profile
of the inner wall of the known nozzle is built up from seg-
ments that are joined by welding. In this manner, the

shape of the inner wall is not always smooth, which is
disadvantageous to the flow of water through the nozzle.
The assembly of the segments to form an inner wall also
requires many hours of work.
[0010] In order to avoid these drawbacks, the nozzle
is according to claim 8. As a result, the nozzle is easier
to assemble and requires less finishing work on the inner
surface of said nozzle.
[0011] According to an embodiment of the invention,
the nozzle is according to claim 9. In this manner, the
inner wall is easier to form as there are no concentric
welds or butt welds, which makes said inner wall smooth-
er.
[0012] According to an embodiment of the invention,
the nozzle is according to claim 10. As a result, the plates
on the outer circumference of the nozzle can be narrower,
which makes them easier to produce and/or to attach.
[0013] According to an embodiment of the invention,
the nozzle is according to claim 11. As a result, the length
of the plates around the outer circumference can be
smaller and these are thus easier to produce and/or to
attach.
[0014] The invention is explained below with reference
to several exemplary embodiments by means of a draw-
ing.
[0015] In the drawing:

Figure 1 shows a cross-section of a nozzle according
to the invention,
Figure 2 shows a top view of a device for forming an
inner wall of the nozzle according to figure 1,
Figure 3 shows details of the cross-section of the
nozzle during the various forming steps of the inner
wall on the device of figure 2,
Figure 4 shows a view in perspective of a first step
in the assembly of the nozzle of figure 1,
Figure 5 shows a view in perspective of a second
step in the assembly of the nozzle of figure 1,
Figure 6 shows a view in perspective of a third step
in the assembly of the nozzle of figure 1,
Figure 7 shows a view in perspective of the assem-
bled nozzle of figure 1.

[0016] Figure 1 shows a nozzle 1 with an inner wall
2abc that is formed from a hollow cylindrical body 2, one
outer end of which is formed to provide a first profile 2a
and wherein the second outer end is formed to provide
a second profile 2c. Between the first profile 2a and the
second profile 2c there is a cylindrical part 2b that corre-
sponds to the original unformed hollow cylindrical body
2. This cylindrical part 2b of the nozzle 1 encircles a screw
propeller (not shown) that rotates within the nozzle 1 with
minimal clearance. The nozzle 1 has a wall thickness t,
which wall thickness t at the point of the cylindrical part
2b corresponds to the wall thickness of the unformed
hollow cylindrical body 2. When the hollow cylindrical
body 2 is formed to provide the first profile 2a or the sec-
ond profile 2c, the wall thickness t’ at the larger diameter
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will become smaller as the diameter increases. In order
to maintain sufficient strength of the inner wall 2abc across
the entire width, the wall thickness t’ is at least 80% of
the wall thickness t and preferably at least 90% of wall
thickness t.
[0017] In another embodiment of the cylindrical part 2,
the cylindrical part 2b is formed with a greater wall thick-
ness and/or possibly also from a different material. In
such an embodiment, there are one or two concentric
welds or butt welds in the hollow cylindrical body 2 and
the first profile 2a and/or the second profile 2c is formed
from plates of a different wall thickness and/or from a
different material than the plates from which the cylindri-
cal part 2b is formed.
[0018] The front side of the nozzle 1 has a nose profile
3 that is shown here as a solid rod, but can also be con-
structed as a tube or as any other convenient profile. The
rear side of the nozzle 1 has a rear profile 5 that can have
the same construction but, for example, with dimensions
other than those of the nose profile 3. On the outer side
of the inner wall 2abc two support partitions 4 are applied
in order to support the exterior plates 6. The edges of the
exterior plates 6 are attached against or to the nose pro-
file 3, the rear profile 5 or against the edge of another
exterior plate 6 by means of a weld. In the latter case,
the edges of the exterior plates 6 lie on a support partition
4 and are welded thereto. It will be evident that the
number of support partitions 4 and thus also the number
of concentric welds between the exterior plates 6 de-
pends on the width of the nozzle 1 and that this width is,
among other things, dependent on the diameter of the
thruster 1. The nozzle 1 can also be constructed without
a nose profile 3 or rear profile 5, and also without support
partitions 4. In that case the exterior plate or exterior
plates 6 is/are welded directly to the inner wall 2abc.
[0019] Figure 2 shows a metal-spinning machine 7 with
a column 8 for supporting a revolving table 9 with a hor-
izontal first axis of rotation 11. The metal-spinning ma-
chine has a longitudinal guide 27 along which a longitu-
dinal carriage 23 can be moved in a direction parallel to
the first axis of rotation 11. A cross-slide 25 can be moved
along the longitudinal carriage 23 in a direction at right
angles to the first axis of rotation 11. A swivelling arm 24
is attached to the cross-slide 25 and can be rotated about
an axis 26. A stationary roller support 19 and a movable
roller support 20 are attached to the swivelling arm 24,
wherein a clamping cylinder 22 can move the movable
roller support 20 along a clamping guide 21 towards the
stationary roller support 19. The stationary roller support
19 supports an inner roller 15 that can rotate about a
second axis of rotation 16. The movable roller support
20 supports an outer roller 17 that can rotate about a
third axis of rotation 18. The second axis of rotation 16
and the third axis of rotation 18 are parallel. By moving
the movable roller support 20 towards the stationary roller
support 19, the rollers 15 and 19 form a clamp that can
clasp a hollow cylindrical body 2 to be formed by metal-
spinning.

[0020] Three or more clamping segments 14 are at-
tached around a coupling piece 12. The clamping seg-
ments 14 can be moved in relation to the coupling piece
12 by clamping means 13, thus forming a clamping bush.
The clamping means 13 can clamp the clamping bush
within an inner surface of the hollow cylindrical body 2.
The coupling piece 12 is mounted on a support bush 10
so that the hollow cylindrical body 2 can rotate about the
first axis of rotation 11. Possibly a quick-release coupling
is provided between the coupling piece 12 and the sup-
port bush 10 so that the hollow cylindrical body 2 can be
easily remounted and be formed at both ends. It is also
possible for the clamping bush to be used on a welding
manipulator (not shown) for the further assembly of the
nozzle 1.
[0021] Figure 2 shows the start of the forming opera-
tion of the hollow cylindrical body 2. Movements of the
longitudinal carriage 23 along the longitudinal guide 27
and of the cross-slide 25 along the longitudinal carriage
23 allow the inner roller 15 to be positioned on the inner
side of the hollow cylindrical body 2. Subsequently, the
clamping cylinder 22 forces the outermost roller 17
against the outer surface of the hollow cylindrical body
2. In order to form the hollow cylindrical body to the first
profile 2a or the second profile 2c, the rollers 15, 17 are
moved towards the rim, whilst the hollow cylindrical body
2 rotates about a first axis of rotation 11, so that the inner
roller 15 and the outer roller 17 form a helical path along
the hollow cylindrical body 2. At the same time, the clamp-
ing inner roller 15 and outer roller 17 rotate about the
second axis of rotation 16 and the third axis of rotation
18, and the second axis of rotation 16 and the third axis
of rotation 18 rotate about the axis 26. See figures 3a
and 3b for the various stages of this operation. Figure 3c
shows the forming of the second rim of the hollow cylin-
drical body 2 after the coupling piece 12 is positioned
with the other side on the support bush 10.
[0022] Preferably the inner roller 15 and the outer roller
17 are clamped against and moved along the hollow cy-
lindrical body 2 in such a way that the desired first profile
2a or the second profile 2c are formed in one go. If nec-
essary, the operation can be repeated a number of con-
secutive times, whereby account is taken of the fact that
the plate thickness t’ becomes thinner by rolling the rollers
15, 17 over the material of the hollow cylindrical body 2
and possibly also increases the total width of the hollow
cylindrical body 2.
[0023] Figure 4 shows the beginning of the assembly
of the inner ring 2abc with the various components to form
the nozzle 1. Figures 5 and 6 show the successive stages
during the assembly and figure 7 shows the nozzle 1
when this is ready to be mounted to a ship. Figures 4, 5
and 6 show a schematic view of the clamping segments
14 as can be applied when assembling the nozzle 1, by
mounting this together with the clamping segments 14
to a welding manipulator (not shown). A first transition
28 indicates the transition of the first profile 2a to the
cylindrical part 2b of the inner wall 2abc, a second transi-
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tion 29 indicates the transition of the second profile 2c
with the cylindrical part 2b.
[0024] As shown in figure 4, the longitudinal partitions
are first placed on the outer circumference of the inner
wall 2abc. Longitudinal partitions 30 of a connecting
chamber and a central partition 31 of the connecting
chamber are positioned parallel to the upper side of the
inner wall 2abc and a lower longitudinal partition 35 is
placed on the underside. The connecting chamber con-
nects the upper side of the nozzle 1 to the underside of
the ship. After the longitudinal partitions 30, 25 and the
central partition 31 are placed in position, the nose profile
3 and the rear profile 5 are then mounted by sliding these
through the recesses 34 in the longitudinal partitions, af-
ter which the partitions 20, 31, 35 and profiles 3, 5 are
welded. As shown in figure 5, the supporting partitions 4
are then positioned and welded and, as shown in figure
6, the lateral partitions 32 and dividing partitions 33 of
the connecting chamber are then placed in position and
welded. Figure 7 shows nozzle 1 after the exterior plates
6 have been mounted and welded.
[0025] The nozzle 1 is connected to the ship by means
of a connecting chamber. It will be evident that this can
be implemented in various different ways.
[0026] In the embodiment shown, the inner wall 2abc
has a cylindrical part 2b. Such a cylindrical part 2b enables
a good cooperative operation between the screw propel-
ler and the nozzle 1. This cylindrical part 2b can also be
very short or not be present at all.

Claims

1. Method for producing a nozzle (1) with an inner wall
(2abc) for guiding a flow of water through a screw
propeller, wherein the inner wall has a first profile
(2a) on the one side and on the other side possibly
also a second profile (2c), characterized in that the
inner wall of the nozzle is formed from a hollow cy-
lindrical body (2) by rolling out plates with an approx-
imate thickness (t) of the inner wall to the radius of
the inner wall and by welding the plates to form the
hollow cylindrical body and by subsequently spin-
ning the one side of the hollow cylindrical body by
means of plastic deformation or spinning to form the
first profile and, if required also the other side of the
hollow cylindrical body by means of plastic deforma-
tion or spinning to produce the second profile.

2. Method according to claim 1, wherein said plates
have approximately the same width as the inner wall
(2abc).

3. Method according to claim 1 or 2, wherein after form-
ing the inner wall (2abc) one or more concentric sup-
porting ribs (4), a nose profile (3) and/or a rear profile
(5) are welded to the outer side of the inner wall of
the nozzle (1), after which the outer side of the nozzle

is formed by welding curved plates (6) around the
outer side of the inner wall of the nozzle to or against
the inner wall, the concentric supporting rib(s), the
nose profile and/or the rear profile.

4. Method according to claim 3, wherein one or more
longitudinal partitions (30, 31, 35) are welded to the
inner wall (2abc) for mounting the curved plates (6)
and the ends of the curved plates are welded to or
against the longitudinal partitions.

5. Method according to one of the preceding claims,
wherein the hollow cylindrical body (2) is formed by
spinning by clamping said hollow cylindrical body to
a revolving table (9,10), wherein a rim of the hollow
cylindrical body is accessible, after which a clamp
with two rollers (15, 17) clasps the wall of the hollow
cylindrical body and the hollow cylindrical body is
formed to a desired profile (2a, 2c) by rotating said
hollow cylindrical body around a first axis of rotation
(11), wherein the clamp with two rollers is moved
simultaneously towards the accessible rim so that
the rollers follow a helical path over the hollow cylin-
drical body and wherein possibly the clamp with the
rollers rotates around a second axis of rotation (26)
that is at right angles to the first axis of rotation.

6. Method according to claim 5, wherein the first profile
(2a) and/or the second profile (2c) is formed in a sin-
gle or a few metal-spinning operations(s).

7. Method according to one of the preceding claims,
wherein a clamping bush (12,13) is placed within the
hollow cylindrical body (2) during the metal-spinning
operation, said clamping bush also being placed in
position on the revolving table (9, 10) for one or for
both metal-spinning operations.

8. Nozzle for guiding a flow of water through a screw
propeller, comprising an inner wall (2abc) with a first
profile (2a) on the one side of the screw propeller
and possibly also a second profile (2c) on the other
side of the screw propeller and possibly a cylindrical
wall section (2b) at the position of the screw propeller,
characterized in that the inner wall forms an ax-
isymmetric or rotationally symmetric part with a cen-
tral axis with no more than one or several welds in
the direction of the central axis.

9. Nozzle according to claim 8, wherein the inner wall
(2abc) has an approximately constant wall thickness
(t).

10. Nozzle according to claim 8 or 9, wherein one or
several concentric supporting ribs (4) are welded to
the inner wall (2abc) on the exterior side, onto which
the sides of curved plates (6) of the outer wall are
welded with a concentric welding seam.
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11. Nozzle according to claim 8, 9 or 10, wherein one or
more longitudinal partitions (30, 31, 35) are welded
onto the inner wall (2abc), onto which and/or against
which the ends of the curved plates (6) are welded.
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