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(57) ABSTRACT 

A marine vessel propulsion assembly has an elastically 
Suspended gearbox with an output drive shaft guided in an 
axial bearing with a rigidly Suspended bearing housing. Free 
Space is provided in the axial bearing for allowing move 
ment of the output drive shaft in the radial direction, wherein 
the output drive shaft is freely movable radially within the 
free Space. A Supporting ring with sliding elements for axial 
guidance of the output drive Shaft is arranged in the axial 
bearing. The Supporting ring is hydraulically Supported by a 
large number of pistons So that the Supporting ring can 
match itself to angular displacements of the output drive 
shaft and can always completely and uniformly Support the 
Sliding elements on the bearing circumference. 
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MARINE WESSEL PROPULSION WITH A THRUST 
BEARING 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to marine vessel 
propulsion assembly having a thrust bearing. 
0003 2. Description of the Related Art 
0004 Marine vessel thrust bearings and axial bearings for 
absorbing propeller thrust are either integrated in a generally 
known manner in a gearbox or arranged as a free-standing 
thrust bearing on the propeller shaft, depending on the Space 
requirement and the Size of the propulsion System. 
0005 Gearboxes may be elastically connected to the 
marine vessel Structure for displacement reasons or in order 
to damp the introduction of Structure-borne Sound. In pro 
pulsion assemblies having elastically Supported gearboxes, 
it is not possible to integrate a thrust bearing for relatively 
large propeller thrust forces in the gearbox. In this situation, 
the thrust bearing must be arranged Separately on the pro 
peller shaft. FIG. 4 illustrates an arrangement such as this 
according to the general prior art. 
0006. In FIG. 4 a gearbox 20' suspended on elastic 
elements 21' is connected to a rigidly Suspended thrust 
bearing 23' by an intermediate shaft 24. This configuration 
requires a relatively large Spacing between the thrust bearing 
23' and the gearbox 20' to compensate for the displacement 
of the gearbox 20' with respect to the thrust bearing 23' due 
to deformation of an intermediate shaft 24. The thrust 
bearing 23' is arranged in a fixed position. As a rule, the 
intermediate Shaft 24 has a length of Several meters, and is 
linked to the output driveshaft 2" from the gearbox 20' by a 
flanged connection. The intermediate Shaft 24 is linked to 
the thrust bearing 23' by a further flanged connection, and 
the propeller side of the thrust bearing 23' is connected to a 
propeller shaft 25". 
0007. The arrangement of flexible couplings between the 
bearing and the gearbox makes it possible to reduce the 
distance, but the couplings result in a large amount of 
additional weight and considerable additional costs. 
0008 Furthermore, very hard elastically separately sus 
pended thrust bearings are generally known to reduce the 
conduction of Structure-borne Sound, and these allow com 
pensation for displacement of the gearbox. The propeller 
thrust is in this case introduced into the marine vessel 
Structure by elastic damping elements which are arranged in 
the longitudinal direction of the marine vessel. The disad 
Vantage in this case is that the thrust bearing housing must 
be Supported on the outside by additional, heavy and large 
damping elements, So that a relatively large distance is 
required between the bearing and the gearbox here as well. 

SUMMARY OF THE INVENTION 

0009. It is an object of the present invention to provide 
marine vessel propulsion assembly in which a thrust bearing 
is arranged in a simple manner closer to an elastically 
Suspended gearbox than in the prior art. 
0.010 The object of the present invention is met by a 
combination of hydraulically Supported Sliding elements 
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with a thrust bearing shaft collar which can move freely 
radially. This inventive configuration allows the thrust bear 
ing to be advantageously moved close to a gearbox, Such 
that it is free-Standing. 
0011 Additional elastically damping elements may be 
provided between the hydraulic Supporting elements and the 
bearing housing to advantageously reduce the conduction of 
Structure-borne Sound. The thrust bearing housing may be 
rigidly attached to the marine vessel Structure by reamed 
bolts, without any additional damping elements being 
required. 
0012. The suspension of the thrust bearing directly adja 
cent to the gearbox obviates the need for any intermediate 
shaft or flanged connection. 
0013. Other objects and features of the present invention 
will become apparent from the following detailed descrip 
tion considered in conjunction with the accompanying draw 
ings. It is to be understood, however, that the drawings are 
designed Solely for purposes of illustration and not as a 
definition of the limits of the invention, for which reference 
should be made to the appended claims. It should be further 
understood that the drawings are not necessarily drawn to 
Scale and that, unless otherwise indicated, they are merely 
intended to conceptually illustrate the Structures and proce 
dures described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. In the drawings, wherein like reference characters 
denote similar elements throughout the Several views: 
0015 FIG. 1 is a schematic side view of a marine vessel 
propulsion assembly according to the present invention; 
0016 FIG. 2 is a sectional view through a thrust bearing 
of the marine vessel propulsion assembly of FIG. 1; 
0017 FIG. 3 is a partial sectional view of the thrust 
bearing along arrow III in FIG. 1; and 
0018 FIG. 4 is a schematic side view of a marine vessel 
propulsion assembly according to the prior art. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

0019 FIG. 1 shows a gearbox 20 which is driven in a 
generally known manner by an engine or motor that is not 
illustrated. The gearbox 20 is Suspended on elastic elements 
21 and is moveable with any displacement of the engine or 
motor. In the same way, the introduction of Structure-borne 
Sound into the marine vessel Structure may be damped by the 
elastic elements 21. The elastic elements 21 allow the output 
driveshaft 2 from the gearbox to be displaced in the radial 
direction and/or vary its angular position, as is indicated by 
the arrows on the gearbox 20. The propeller shaft 25 is 
connected to the output driveshaft 2 by a flanged connection. 
An axial bearing 23 is provided to Support the axial force 
generated from the propulsion thrust. This axial bearing 23, 
also referred to as a thrust bearing 23, Supports the output 
driveshaft 2 from the gearbox 20 and is suspended directly 
on the gearbox 20. The housing of the thrust bearing 23 is 
rigidly linked to the marine vessel Structure. 
0020. To allow the output driveshaft 2 to move with the 
displacement movements of the gearbox in the thrust bear 
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ing 23, the thrust bearing 23 is constructed as illustrated in 
FIG. 2. The bearing housing 5 is rigidly attached to the 
marine vessel structure 9 by reamed bolts 10. The output 
driveshaft 2 is passed through the bearing housing 5 with 
radial play and has a shaft collar 1 to Support the propeller 
thrust. This shaft collar 1 has a radial free space in the thrust 
bearing 23, so that the output driveshaft 2 can move freely 
in the radial direction. 

0021. The shaft collar 1 is supported in the axial direction 
on Sliding elements 3, which are Supplied with lubricant in 
a generally known manner, and act as a sliding bearing. The 
Sliding elements 3 are arranged in an annular shape around 
the output driveshaft 2 in a Supporting ring 4, and interact 
with the bearing surface of the shaft collar 1. The sliding 
elements 3 are held in appropriate recesses on the Supporting 
ring 4. Further recesses are provided on the other Side of the 
Supporting ring 4, into which pistons 6 project, and in each 
case form a closed variable-volume compression area in the 
recesses. The rear faces of the pistons 6 are Supported with 
respect to the bearing housing 5. Damping elements 8 
preferably hard-elastic damping elements—may be arranged 
between the pistons 6 and the bearing housing 5. This 
configuration of the damping elements reduces the introduc 
tion of structure-borne sound from the output driveshaft 2 to 
the housing 5, thereby obviating the need for any corre 
sponding damping devices on the bearing housing 5 itself. 
0022. The compression areas which are enclosed by the 
pistons 6 in the Supporting ring 4 are connected to a common 
pressure line, and are filled with a hydraulic fluid 7. When 
the output driveshaft 2 is Subject to angular displacement, 
the corresponding area of the Shaft collar 1 presses on the 
sliding elements 3, and hydraulic fluid 7 is pumped out of the 
affected compression areas in the Supporting ring 4 into the 
common preSSure line. For this reasons, the compression 
areas are preferably flush on the rear face of the bearing 
surface. The hydraulic fluid 7 which is displaced from the 
compressed compression areas is distributed by the common 
preSSure line to the other compression areas, So that the 
sliding elements 3 from which the load has initially been 
removed are pressed against the Shaft collar 1 once again. 
The connection of the compression areas by the common 
closed pressure line results in the fluid preSSure being the 
Same in all the compression areas. Accordingly, the Support 
ing ring 4 can match itself to an obliquely positioned shaft 
collar 1 and all of the sliding elements 3 are always 
Supported fully and uniformly over the entire circumference 
of the bearing. 
0023 Sliding elements 3 with the corresponding hydrau 
lic support are preferably provided on both sides of the shaft 
collar 1 as shown in FIG. 2. This therefore allows both 
thrust forces and traction forces to be Supported. 
0024. Since the hydraulic pressure is directly propor 
tional to the axial force and to the propeller thrust, the 
propeller thrust may be determined by measurement of the 
preSSure. For this purpose, preSSure Sensors may be provided 
and connected to a display device which converts the 
preSSure signals directly to the propeller thrust and displayS 
the resulting value. The pressure Signals may also be pro 
cessed in So-called thrust measurement Systems. 
0025 FIG.3 shows the view III from FIG.1. The marine 
vessel structure 9 to which the bearing housing 5 is rigidly 
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attached by reamed bolts 10 is shown in FIG. 3. The bearing 
housing 5 is illustrated in a partial cut-away in the right-hand 
half of the drawing, which shows the Supporting ring 4 as 
well as the annular arrangement of the Sliding elements 3 
and of the hydraulic pistons 6, which are located behind 
them, around the output driveshaft 2. The displacement 
plane of the output driveshaft is indicated by arrows on the 
shaft axis. 

0026. Thus, while there have shown and described and 
pointed out fundamental novel features of the invention as 
applied to a preferred embodiment thereof, it will be under 
stood that various omissions and Substitutions and changes 
in the form and details of the devices illustrated, and in their 
operation, may be made by those skilled in the art without 
departing from the Spirit of the invention. For example, it is 
expressly intended that all combinations of those elements 
and/or method steps which perform Substantially the same 
function in Substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it 
should be recognized that Structures and/or elements and/or 
method steps shown and/or described in connection with any 
disclosed form or embodiment of the invention may be 
incorporated in any other disclosed or described or Sug 
gested form or embodiment as a general matter of design 
choice. It is the intention, therefore, to be limited only as 
indicated by the Scope of the claims appended hereto. 

What is claimed is: 
1. A marine vessel propulsion assembly, comprising: 
an elastically Suspended gearbox having an output drive 

shaft; 
an axial bearing having a rigidly Suspended bearing 

housing, Said output drive shaft guided in Said axial 
bearing, wherein Said axial bearing defines a radial free 
Space between said axial bearing and Said output Shaft 
in which said output shaft is freely radially movable; 
and 

a Supporting ring arranged in Said axial bearing and 
having sliding elements and hydraulic Support pistons, 
Said sliding elements axially guiding Said output drive 
shaft and Said hydraulic pistons hydraulically Support 
ing Said Supporting ring Such that Said Supporting ring 
matches angular displacements of Said output drive 
shaft and provides uniform axial Support of Said sliding 
elements on Said output drive Shaft. 

2. The marine vessel propulsion assembly of claim 1, 
wherein Said output drive shaft comprises a shaft collar and 
Said axial bearing comprises Said Supporting ring with Said 
Sliding elements on both sides of Said shaft collar for axially 
guiding Said drive shaft. 

3. The marine vessel propulsion assembly of claim 1, 
wherein Said hydraulic Support pistons contain hydraulic 
fluid and a thrust acting on Said output drive Shaft is 
determinable from a pressure of the hydraulic fluid in said 
hydraulic Support pistons. 

4. The marine vessel propulsion assembly of claim 1, 
further comprising damping elements for Supporting Said 
hydraulic Support pistons relative to Said bearing housing. 
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