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57) ABSTRACT 
A ship propulsion unit comprises a variable pitch pro 
peller supported in a hub mounted on the lower end of 
a hollow member which is pivotably supported in a 
fixed housing such that the hollow member and hub 
are both pivotable about a vertical axis. A coaxial 
drive shaft for the propeller is enclosed within the hol 
low element. A plurality of pairs of sealing rings are 
provided between the hollow member and a portion of 
said fixed housing to define a plurality of annular 
chambers through which pass a number of supply and 
return lines for several fluid pressure systems which 
lead to the propeller and a servo motor for adjusting 
the pitch of the propeller blades. 

3 Claims, 4 Drawing Figures 
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SHIP PROPULSION UNIT HAVING AWARIABLE 
PITCH PROPELLER 

The present invention relates to a ship propulsion 
unit having a variable pitch propeller supported in a 
hub mounted on a hollow member such that both the 
hollow member and hub are pivotable about a vertical 
axis, more particularly, to the control and operation of 
the propeller and associated components through a 
plurality of hydraulic systems. 

It is known to construct a ship propulsion unit 
wherein the propeller is mounted upon a hub which is 
pivotable about a vertical axis. Such propellers have 
been generally referred to as pivotable propellers and 
are advantageous in that it is possible to precisely direct 
thrust from the propeller in any desired direction. In 
order to provide an infinite variation or adjustment of 
the magnitude of the thrust it is known to provide vari 
able pitch propellers wherein the pitch of the individual 
propeller blades can be precisely adjusted in order to 
provide a desired magnitude of propeller thrust. 
A combination of these two characteristics provide 

what might be best described as an optimal drive for a 
ship. The propeller thrust can be varied infinitely with 
respect to both magnitude and direction while the 
prime mover or source of power could be operated al 
ways at a constant RPM and in the same direction of 
rotation. This would eliminate the necessity of provid 
ing reverse or reduction gearing. 
A ship propulsion unit of the general type as de 

scribed above wherein the unit is pivotable and the pro 
peller is variable in pitch is disclosed in the German 
publication document 1922,834. Varying the pitch of 
the conventional variable pitch propeller is achieved by 
hydraulic control systems in the hub. However, such 
hydraulic systems present difficulties in the connec 
tions between moving and stationary components be 
cause of the pivoting of the hub. In order to overcome 
this problem, this German publication document has 
disclosed a mechanical actuation device for varying the 
propeller pitch. This mechanical actuation device is 
disadvantageous in that the transmission of power by 
such a propulsion unit is limited and such a unit can be 
used only up to about 1,000 H.P. In addition, because 
of the mechanical transmission there are a number of 
components which are susceptible to possible failure. 
A further disadvantage is that only a single oil filled 

chamber is provided for the object of lubrication in the 
control element. A direct lubrication of the bearings, 
particularly with respect to an oil retaining packing 
which is effective for preventing the penetration of 
water is not possible. 
The pivotable element possesses a double bearing ar 

rangement which is also disadvantageous since this ar 
rangement absorbs the pushing and tilting forces acting 
upon the propeller but the over-all height of the propel 
ler unit is too great because of this construction. 

It is therefore the principal object of the present in 
vention to provide a novel and improved ship propul 
sion unit of the general type described herein. 

It is another object of the present invention to pro 
vide such a ship propulsion unit which is able to trans 
mit very high power while the control forces for the 
unit can be precisely and reliably regulated. 
Other objects and advantages of the present inven 

tion will be apparent upon reference to the accompany 
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2 
ing description when taken in conjunction with the fol 
lowing drawings, which are exemplary, wherein; 
FIG. 1 is an elevational view of a ship propulsion unit 

according to the present invention with the upper por 
tion of the unit being shown in section; 

FIG. 2 is a longitudinal view of the hub element of the 
unit of FIG. 1 but in enlarged scale; 
FIG. 3 is a sectional view in enlarged scale of that 

portion of the unit wherein the hydraulic systems are 
introduced into the hollow member; and 
FIG. 4 is a sectional view taken along the line IV-IV 

of FIG. 3. 
Proceeding next to the drawings wherein like refer 

ence symbols indicate the same parts throughout the 
various views a specific embodiment of the present in 
vention will be described in detail. 
With particular reference to FIG. 1, the ship propul 

sion unit according to the present invention comprises 
a variable pitch propeller 2 supported upon a hub 1 
which is rigidly connected to a hollow member 3 posi 
tioned vertically with respect to the ship. The hollow 
member 3 has a teardrop or streamline cross-section to 
reduce hydraulic flow resistance upon the propulsion 
unit. 
The propeller is driven by two bevel gear stages 4 and 

5 that are generally arranged in the form of a Z as will 
be apparent from a study of FIGS. 1 and 2. A drive 
shaft 6 is mounted coaxially within the hollow member 
3 and drivingly connects the bevel gear stages. The 
shaft is provided with an insertion coupling 7 which 
eliminates bending forces acting upon the gearing and 
also facilitates the disassembly of the propeller. The in 
sertion coupling is readily engaged and disengaged by 
suitable movement in an axial direction and may be 
constructed in a form of a gear coupling, a splined 
clutch, a bolt clutch or the like as known in the art. 
The hollow member 3 is mounted within the hull of 

the ship by being supported by an anti-friction ball or 
anti-friction tapered roller bearing 8 which functions to 
absorb shearing and tilting forces. With this over 
hanging support such forces can be reliably controlled 
and transmitted to the hull of the ship. The anti-friction 
bearing 8 has an inner race 13 which is formed by an 
internal ring gear 9 which is attached to the upper end 
or outwardly tapering portion of the hollow member 3. 
This construction of the inner bearing race not only re 
duces the costs of the installation but simplifies the 
structure. The hollow member 3 together with the hub 
1 are pivoted by means of a spur gear 10 which meshes 
with the internal gear 9 and is driven by a suitable 
motor as known in the art but not illustrated in the 
drawings. 
The blades of the propeller are indicated at 11 and 

are adjusted with respect to pitch hydraulically by 
means of a piston rod 12. The operative connection be 
tween the rod 12 and the blades 11 is known in the art. 
Such a structure may comprise a displaceable cross ele 
ment connected to the piston rod and coupling rods en 
gaging the cross element. A servo motor 15 is provided 
for displacing the piston rod 12 and is positioned be 
tween propeller bearings 16a and 16b for the purpose 
of reducing the total length of the hub 1. The pressure 
fluid, which may be hydraulic fluid for the servo motor 
15, is controlled by an auxiliary fluid pressure motor 17 
having a cylinder from which extends a piston rod oper 
atively connected by linkage 37 to a control pin 18. 
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The oil level in the hub 1 is always maintained con 
stant by a pump 19 which draws the oil from the hub 
1 through a suction tube 36' and allows the oil to flow 
through the various lubrication points back into the 
hub. . 

In order to prevent the penetration of water into the 
hub 1 an oil retaining packing 20 is provided for the 
propeller shaft. The internal pressure on packing 20, 
which is higher than the external pressure, is provided 
by an oil gravity tank 21 connected to the pressure of 
the lubricating oil and is located above the water line. 
Oil is introduced to the packing through the line 31'. 
The connection of the several hydraulic systems from 

the fixed housing to the pivotable hollow member 3 
may be seen in FIGS. 3 and 4 and the lines of the sepa 
rate hydraulic systems are shown in FIG. 3 as being 
slightly shifted for the purpose of clarifying the inven 
tion. The peripheral relationship of the lines may be 
seen in FIG. 4. A plurality of sealing rings 24 are posi 
tioned in pairs between the pivotable hollow member 
3 and fixed housing 23 such that a pair of sealing rings 
24 forms a number of annular chambers 25-30. The in 
dividual hydraulic systems can be connected through 
these annular chambers into the hub 1 independently 
of the position of the hollow member 3. An oil supply 
line 31 for the packing 20 connects from fixed housing 
23 into annular chamber 25 and the inner portion of 
this line indicated as 31 then continues in the interior 
of the hollow member 3. 

Lubricating oil is introduced in the same manner 
through a lubricating oil line 32 into annular chamber 
26 and then supplied through inner line 32' as may be 
desired. The control fluid or oil for the auxiliary cylin 
der 17 is supplied through a supply line 33 into annular 
chamber 27 and the oil is returned from the cylinder 17 
through return line 34 through annular chamber 28. 
The oil for servo motor 15 is supplied through line 35 

and annular chamber 29 and then through inner line 
35' which connects directly to the servo motor. Pump 
19 is connected through a suction tube 36, annular 
chamber 30 and a suction tube 36' to the oil bath or 
sump in hub 1. 
The functions and operation of the individual hy 

draulic systems is described as follows: 
The oil line 31' terminates at the propeller shaft 

packing 20 and enables the oil retaining packing to pre 
vent the penetration of water at this point. The auxili 
ary cylinder 17 is actuated through supply line 33' and 
return line 34'. The actuation of the cylinder operates 
linkage 37 which controls the oil lines 38 and 39 to 
control the oil to the chambers 43 and 44 on both sides 
of the servo motor or piston 15. The oil for the servo 
motor 15 as controlled by the auxiliary cylinder 17 is 
introduced into the desired chamber of the servo motor 
through oil line 35", bores 40 and 41 and a recess 42 
in the control pin 18. The left end of bore 40 is plugged 
with respect to bore 46 after the manufacturing opera 
tion of boring bore 40 through pin 18. Depending upon 
which chamber of the servo motor 15 is subjected to 
the oil under pressure, the piston rod 12 is displaced 
forwardly or rearwardly to effect an adjustment of the 
pitch of the blades 11. 
The two chambers 43 and 44 of the servo motor 15 

are emptied in a suitable position of the control pin 18 
through an annular chamber 45 located between the 
control pin 18 and piston rod 12 and through bores 46, 
47 into the lower portion of the hub 1. The control pin 

5 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
18 is so constructed that during filling of the chamber 
43 through line 38 the chamber 44 is emptied simulta 
neously through line 39 and bores 46 and 47. 

In order to reverse the direction of movement of the 
piston rod 12, the chamber 43 is emptied in the same 
manner through line 38 into annular chamber 45 and 
chamber 44 is supplied simultaneously with oil under 
pressure. The oil level in the hub is maintained constant 
by the suction tube 36' which opens close to the bot 
tom of the hub 1 as may be seen in FIG. 2. 

Lubricating oil is supplied to propeller bearings 16a 
and 16b through lubricating oil ine 32' that further di 
vides into lines 32line' and 32b'. If desired, the lubri 
cating oil line 32' can be further subdivided into branch 
lines for lubricating additional bearing points. 
The propulsion unit can be readily mounted and re 

moved because of the axial insertion coupling 7 that di 
vides drive shaft 6 into two separate components. After 
loosening connecting bolts 48, the hollow member 3 
together with hub 1 and propeller 2 can be removed in 
a downward direction as viewed in FIG. 1. The upper 
portion of the propulsion unit together with spur gear 
10 is lifted upwardly in the same manner after bolts 49 
are loosened. 

In addition to the control of the pitch of the blades 
through the servo motor there is provided a preten 
sioned coil spring 50 which functions to place the pro 
peller blades in a predetermined pitch in the event the 
servo motor pressure should fail. The adjusting of the 
blades to such a pitch insures that the ship is still ma 
neuverable and can probably be guided to a port with 
the blades at a small pitch. 
The propulsion unit and hydraulic connections ac 

cording to the present invention is advantageous in that 
the unit can transmit power up to and above 30,000 
H.P. The entire drive possesses relatively few moving 
parts and consequently is less susceptible to mechani 
cal failure. The hydraulic system connections as dis 
closed herein enable the hollow supporting member to 
gether with the hub to be pivoted as a unit as desired 
without any necessity of providing abutment or other 
means for limiting movement. Depending upon the 
number of sealing rings provided in accordance with 
the present invention any number of hydraulic lines can 
be introduced into the hub. - 

It is apparent that the several lines of the hydraulic 
systems could possibly be connected by providing 
bores in the interior of the drive shaft. However, this 
would have the disadvantage of limiting the number of 
hydraulic lines and would significantly weaken the tor 
sional strength of the drive shaft. 
The overhanging or flying support or suspension of 

the hollow member and hub by the use of tapered anti 
friction roller bearings is also advantageous since this 
structure considerably reduces the over-all size and 
weight of the installation. 

It will be understood that this invention is susceptible 
to modification in order to adapt it to different usages 
and conditions, and accordingly, it is desired to com 
prehend such modifications within this invention as 
may fall within the scope of the appended claims. 
What is claimed is: 
1. In a ship propulsion unit, the combination of a 

fixed housing, a vertical hollow member pivotable on 
said housing about a vertical axis, anti-friction bearing 
means in said fixed housing for supporting said hollow 
member therefrom in overhanging relationship to ab 
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sorb axial and vertical forces, a hub mounted on said 
hollow member and pivotable there with, a variable 
pitch propeller on said hub, means for driving said pro 
peller comprising a drive shaft coaxially positioned 
within said hollow member, servo motor means within 
said hub for adjusting the pitch of said propeller blades, 
packing means between said hollow member and a por 
tion of said housing, said packing comprising a plurality 
of pairs of spaced sealing rings and an annular chamber 
being defined between each said pair of rings, a plural 
ity of fluid pressure systems for said propeller and servo 
motor means and each system comprising a supply and 
a return line passing through an annular chamber of 
said packing means, each of said supply and return 
lines having an outer portion connected to a said annu 
lar chamber from outside of said fixed housing and an 
inner portion within said hollow member and con 
nected to the said annular chamber. 

2. In a ship propulsion unit as claimed in claim 1 and 
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6 
an internal ring gear on the upper end of said hollow 
member and defining the inner race of said anti-friction 
bearing means, a motor having an output shaft with a 
spur gear thereon and said gear meshing with said ring 
gear so that said hollow member and hub are rotated 
by said motor. 
3. In a ship propulsion unit as claimed in claim 

wherein said servo motor means comprises a servo 
motor and a piston rod extending therefrom opera 
tively connected to the blades of the propeller to adjust 
the pitch thereof, a control pin to regulate the supply 
of pressure medium through the hydraulic system sup 
ply line connected to said servo motor means, an auxili 
ary fluid pressure motor including a cylinder and a pis 
ton and said piston being connected to said control pin, 
a pair of supply and return lines connected to said cyl 
inder, a suction tube extending into the bottom portion 
of said hub, and a pump connected to said suction tube. 
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