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The present application is a divisional of our copending 
application, Serial No. 239,866, filed November 14, 1962, 
and entitled Cycloidal Ship Propeller. 

This invention relates to cycloidal propellers, particul 
larly for ships, which have a blade wheel body adapted 
to be rotatably supported and carrying a plurality of 
blades extending substantially parallel to the axis of ro 
tation of the body while being pivotally mounted on the 
body. These blades are uniformly circumferentially dis 
tributed on the body along a blade circle which is co 
axial with the axis of rotation of the body. 
With propellers of the cycloidal type, the blades are 

tilted about a central axis thereof conforming to the axis 
of rotatable support of the blades to change the ange 
of attack of the blades, thereby to obtain propulsion in 
a direction at right angles to the axis of rotation of the 
blade wheel body. The individual blades of the propeller 
are connected through a blade actuating linkage System, 
a so-called kinematic, which includes a central control disc 
common to all of the blades and which is operable from 
outside the blade body for adjusting the linkage. 
The linkage system includes at least one lever fixed 

to the respective blade, which may be termed a blade 
lever, and also includes a connecting rod linked to the 
blade lever and, furthermore, includes a crank lever piv 
otally connected in the region of the junction of the arms 
thereof to the blade wheel body with one end of one 
arm of the crank lever being connected to the connecting 
rod while the end of the other arm of the lever is con 
nected to the control disc. 
With many ships employing cycloidal propellers, two 

propellers are required to obtain the propulsive effort 
desired and, when the ship is on a straight course, it is 
desirable to compensate for the respective torques of the 
two propellers by causing them to rotate in respectively 
opposite directions. 
With known cycloidal propeller blade actuating linkage 

systems as set forth, for example, in United States 2,250,- 
772 or 2,291,062, the drawback is encountered that, with 
propellers rotating in respectively opposite directions, the 
blade wheel body and the blade actuating linkage system 
has to be designed differently for propellers rotating in 
clockwise direction than for propellers rotating in counter 
clockwise direction. This in turn means that for pro 
ducing clockwise rotating propellers, machine shop draw 
ings, models, devices and similar manufacturing aids have 
to be produced other than what is necessary for counter 
clockwise rotating propellers so that the cost for the man 
ufacture and the stockkeeping of the propellers is con 
siderably increased. 

It is, therefore, an object of the present invention to 
provide a cycloidal ship propeller, which will overcome 
the above mentioned drawbacks. 

It is another object of this invention to provide a cy 
cloidal ship propeller and in particular the blade actuat 
ing linkage system in such a way that the same type 
of blade wheel body may be employed for propellers ro 
tating in clockwise direction and for propellers rotating 
in counter-clockwise direction. 
These and other objects and advantages of the inven 

tion will appear more clearly from the following specifi 
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cation in connection with the accompanying drawings, in 
which: 
FIGURES 1, 2 and 3 diagrammatically illustrate three 

embodiments of a cycloidal ship propeller with a blade 
actuating linkage system according to the present inven 
tion; 
FIGURE 4 is a view showing the propeller of FIGURE 

1 with the control disc shifted off center; and 
FIGURE 5 is a section taken on line V-V of FIGURE 

4 showing in more detail the construction of a slide block 
forming a part of the slide linkage system. 

General arrangement 
In order to overcome the drawbacks outlined above 

with heretofore known linkage systems for cycloidal ship 
propellers, according to the present invention, the axis 
of the pivot by means of which the crank lever of the 
blade actuating linkage system is linked to the blade wheel 
body is arranged in a radial plane defined by the axis of 
rotation of the blade wheel body and the pivot axis of the 
respective blade actuated by said blade actuating linkage 
system. 
A blade actuating linkage system designed in this way 

makes it possible to produce one and the same type blade 
wheel body for propellers rotating in clockwise direction 
as well as for propellers rotating in counter-clockwise di 
rection. Thus, instead of providing two blade wheel bod 
ies as was heretofore necessary, when employing a blade 
wheel linkage system according to the invention, only 
one type of blade wheel body is necessary So that the 
costs for keeping stock and replacement parts will be 
greatly reduced and the replacement of the parts will be 
greatly simplified. 

Structural arrangement 
Referring now to the drawings in detail, it should be 

noted that, in FIGURES 1, 2 or 3, the blades are illus 
trated in their middle position, i.e., in a position in which 
the blade is tangential to the circle which has its center 
located on the pivot axis of said blade. 
As will be seen from the figures in the drawings in 

which the same elements have been designated with the 
same reference numerals, within the blade wheel body 1 
of the cycloidal propeller, which blade wheel body is ro 
tatably journalled in the ship body, there is provided a 
control disc 3 common to all of the blades 2 and operable 
from the outside of the blade wheel body. In addition 
thereto, within said rotatable blade wheel body there 
is provided a number of blade actuating linkage systems 
corresponding to the number of the blades with which 
the blade wheel body is equipped. For purposes of clar 
ity, however, each of the various FIGURES 1 to 3 illus 
trates one blade wheel actuating linkage system only 
whereas FIGURE 4 shows the cycloidal propeller ac 
cording to FIGURE 1 with four blades A, B, C, D and all 
the four actuating linkage systems pertaining thereto. 
As will be seen from the FIGURES 1-4, each blade 

actuating linkage system has a cross head 4 pivotally jour 
nalled in control disc 3, and also comprises a crank lever 
7 which on one end is slidably journalled in cross head 
4 and on the other end is pivotally connected to a con 
necting rod 5 and is furthermore by means of a pivot 6 
pivotally connected to the blade wheel body 1. Each 
blade actuating linkage system furthermore comprises a 
blade lever 8. The axis of the pivot 6 mounted on the 
blade wheel body is located in the radial plane 10 de 
fined by the axis of rotation 11 of the blade wheel body 1 
and the pivot axis 12 of the respective blade 2 pertaining 
thereto. 

It will be appreciated that if control disc 3 has been 
moved out of its central position for instance by a con 
trol stick connected to the center of the control disc, a 
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controlled oscillating movement about the middle posi 
tion of blades 2 will be imparted upon said blades through 
the intervention of the control disc 3. In the middle posi 
tion, the profile chord 13 is tangent to the blade circle 9. 
A favorable design of the blade actuating linkage sys 

tem is illustrated in FIGURE 1. This design obtains a 
favorable adjustment of the blade angle between the pro 
file chord 13 of blades 2 and the tangent to the blade 
wheel circle 9 and, thereby, obtains a favorable course 
of the so-called blade angle curve and, thus, a high 
degree of efficiency of the propeller. Furthermore, better 
lubrication of the individual joints of the blade actuating 
system is obtained. 
More specifically, crank lever 7 is so constructed that 

when the blades occupy their tangential positions as 
shown in FiGURE 1, that arm of the crank which is 
connected to control disc 3 forms an angle of approxi 
mately 10 degrees with radial plane 10, while both arms 
of crank lever 7 are located on one and the same side of 
the said radial plane 10. 

Expressed generally, according to one embodiment of 
the present invention, the blade actuating linkage system 
is so designed that in the middle position of the respec 
tive blade, the lever arm connected to the control disc 
and pertaining to the crank lever, confines with the radial 
plane an angle of 10 while the lever arms of the crank 
lever are located on one and the same side of the radial 
plane. 

According to a further development of the invention, the 
blade actuating linkage system is so designed that the 
lever arms of the crank lever confine with each other an 
angle of 100 while the said lever arms are located on one 
and the same side of the radial plane. Such an arrangc 
ment is shown in FIGURE 2 according to which the 
two lever arms of crank lever 7 confine with each other 
an angle of 100, while that lever arm of two arm lever 
7 which is connected to the control disc 3 will be located 
in the radial plane 10 when the blade 2 occupies its 
tangential position. 
The arrangement shown in FIGURE 3 differs slightly 

from that of FIGURES 1 and 2 inasmuch as according 
to FIGURE 3 the angle confined by the two lever arms 
of crank lever 7 amounts to 100, whereas that lever 
arm which is connected to control disc 3 is in tangential 
position of blade 2 inclined with regard to the radial 
plane 10 by an angle of 10. Also in this instance the 
two lever arms of the crank lever 7 are located on one 
and the same side of said radial plane 10. 
By appropriately selecting the angles between the lever 

arm pertaining to the crank lever and connected to said 
control disc and said radial plane and the angle of the 
lever arms of the crank lever, it will be possible to adjust 
the blade pitch to more favorable values than was pos 
sible with heretofore known designs of blade actuating 
linkage systems, so that with the present invention better 
degrees of efficiency of the propeller can be obtained than 
were heretofore possible. 

Furthermore, by an appropriate design of the blade 
actuating linkage system according to the present inven 
tion, there will be obtained the advantage that with the 
control center in a position out of its central position 
the torques acting on the control disc and varying several 
times from positive to negative peaks during a rotation 
of the propeller, will have approximately the same mag 
nitude. Consequently, the peaks of the reciprocating 
forces in the individual joints of the kinematics will be 
reduced while simultaneouly a more favorable lubrication 
will be obtained than was heretofore obtainable. 

In FIGURE 4 a cyloidal propeller is shown with the 
cotnrol disc 3 shifted off center so that the position of 
the four propeller blades A, B, C and D in the four 
quadrants will be seen. 
The center point 11 of the control disc 3 is displaced 

on the transverse diameter 10 from the center point of 
the blade wheel body by a distance e towards the 
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left. This displacement corresponds to a direction of 
attack of the force of the water on the propeller and 
thereby a direction of advancement of the propeller and 
of the ship in upward direction (with regard to the draw 
ing), as shown in FIGURE 4 by arrow p. 

In both positions A, C of the propeller blade 2 in which 
the pivot axis 12 of the blade coincides with the point 
of intersection of the transverse diameter 10 with the 
blade wheel orbit 9, the blade is tangential to the blade 
wheel orbit as was the case before. 

In the two other positions B, D which correspond to 
an advancing movement of the blade on the bladewheel 
orbit by 90° or 270° respectively with respect to the 
blade position A the blades are tilted out of the tangential 
position, in such a way that the head of the blade at 
the top of the view is tilted outwardly, and at the bottom 
of the view the head of the blade is tilted toward the 
inside. That blade which is designated A is after a 
rotation of the wheel body in the direction of the arrow q 
of 90 in the position of the blade B, after a further 
rotation of 90 (180 counting from the starting position) 
it has reached the position of the blade C, namely, again 
a tangential position, and finally, after a further rotation 
of 90° (270° from the starting position) it has reached 
the position of the blade D. 
With regard to the slide block element of cross head 

4, as will be seen in FIGURE 5, this element slidably re 
ceives the pertaining arm of the crank lever 7 and is pivot 
ally connected by pivot pin 4a with the control disc 3 
for free pivotal movement thereon. 
The problem of designing a blade wheel body and 

blade actuating linkage system for cycloidal propellers 
which can be employed for both clockwise rotating pro 
pellers and counter-clockwise propellers is by no means 
as simple as by merely pivoting the linkage to the blade 
wheel body on a line passing through the center of ro 
tation of the blade wheel body and the pivot axis of 
the respective blade. Many attempts have been made 
to find such a linkage but heretofore such linkage systems 
have been defective in providing that the propeller will 
operate efficiently and substantially free of cavitation. 
Freedom of the propeller from cavitation is extremely 

important, inasmuch as the reliability and safety of the 
propeller depend largely upon this feature. The propeller 
at the same time must have a high degree of efficiency 
throughout the useful range of pitch thereof. 
The structure disclosed in the present invention solves 

this problem satisfactorily for the first time and provides 
a suitable propeller construction which provides for effi 
cient cavitation-free operation of propeller while one and 
the same blade wheel body can be employed for both 
clockwise rotating and counter-clockwise rotating pro 
pellers. The blades can, of course, be reversed on the 
propeller body when the direction of rotation of the 
propeller body is reversed and by forming the linkage 
connecting the control plate with the blade levers of 
flat members, such as from stamped sheet metals parts 
or flat cast, or forged members, the linkage members 
themselves can also be employed for propellers of both 
senses of rotation. 

It will be evident that the provision of a suitable blade 
actuating linkage system and a suitable blade wheel 
body in accordance with the principles of the present in 
vention greatly reduces the cost of manufacture of the 
propellers and reduces the inventory of parts and the 
like. 

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 compre 
hend such modifications within this invention as may 
fall within the scope of the appended claims. 
What is claimed is: 
1. A cycloidal ship propeller comprising: a blade 

wheel body rotatable on a central axis, a plurality of 
blades arranged along a circle concentric with said blade 
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wheel central axis and in substantially uniformly spaced 
relationship to each other, pivot means pivotally Sup 
porting said blades on said blade wheel body, each pivot 
means defining a pivot axis for its respective blade, said 
pivotaxes being substantially parallel to each other and to 
said central axis, each of said blades being capable of 
an oscillating movement about its pivot axis and about 
a middle position of the blade in which the respective 
blade is tangential to the circle along which the pivot 
axes of said blades are arranged, adjustable control means 
common to all of said blades and movable selectively from 
a central position coaxial with said central axis of said 
blade wheel body into any one of a plurality of posi 
tions eccentric with regard to said central axis of said 
blade wheel body and vice versa to govern the oscillat 
ing movement of said blades, a plurality of blade actuat 
ing linkage systems respectively operatively connecting 
said adjustable control means with said pivot means so 
that each of said blades will be operable in response to 
a rotation of said wheel body and while said adjustable 
control means occupies any of its possible positions to 
carry out an oscillating movement having the predeter 
mined magnitude of the blade angles which correspond 
to the respective circular positions of the pivot axes 
of the blades during their circular movement with said 
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blade wheel body, each of said blade actuating linkage 
systems comprising at least one lever operatively con 
nected to the respective blade pivot means and also com 
prising a connecting rod linked to said lever, each of said 
blade actuating linkage systems furthermore comprising 
a crank lever having one of its arms connected to said 
connecting rod and having its other arm operatively 
linked to said adjustable control means, the means link 
ing the said other arm of each crank lever to said control 
means comprising a member tiltably mounted on said 
adjustable control means and slidably engaging said other 
arm of said crank lever, means pivotally connecting the 
crank lever in the region of the junction of the two arms 
thereof to a point on the blade wheel body, said point 
on the blade wheel body being located in a radial plane 
passing through the axis of rotation of said blade wheel 
body and through the axis of the pivotal connection of the 
respective blade with said blade wheel body said point 
on the blade wheel body being located between said areas, 
said other arm of said crank lever forming with said 
radial plane an angle of approximately 10, the arrange 
ment being such that for each blade and the blade adjust 
ing linkage system pertaining thereto, in the central posi, 
tion of said control means, with regard to the direction 
of rotation of said wheel body, said lever and said rod 
and at least that arm of the crank lever which is linked 
to said rod, all pertaining to said blade actuating linkage 
System, are located behind said radial plane. 

2. A cycloidal ship propeller comprising: a blade wheel 
body rotatable on a central axis, a plurality of blades 
arranged along a circle concentric with said blade wheel 
central axis and in substantially uniformly spaced rela 
tionship to each other, pivot means pivotally supporting 
said blades on said blade wheel body, each pivot means 
defining a pivot axis for its respective blade, said pivot 
axes being substantially parallel to each other and to 
said central axis, each of said blades being capable of 
an oscillating movement about its pivot axis and about 
a middle position of the blade in which the respective 
blade is tangential to the circle along which the pivot 
axes of said blades are arranged, adjustable control means 
common to all of said blades and movable selectively 
from a central position coaxial with said central axis of 
said blade wheel body into any one of a plurality of 
positions eccentric with regard to said central axis of 
said blade wheel body and vice versa to govern the oscillat 
ing movement of said blades, a plurality of blade actuating 
linkage systems respectively operatively connecting said 
adjustable control means with said blade pivot means so 
that each of said blades will be operable in response to 
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6 
a rotation of said wheel body and while said adjustable 
control means occupies any of its possible positions to 
carry out an oscillating movement having the predeter 
mined magnitude of the blade angles which correspond to 
the respective circular positions of the pivot axes of the 
blades during their circular movement with said blade 
wheel body, each of said blade actuating linkage Sys 
tems comprising at least one lever operatively connected 
to the respective blade pivot means and also comprising 
a connecting rod linked to said lever, each of said blade 
actuating linkage systems furthermore comprising a two 
arm crank lever having one of its arms connected to 
said connecting rod and having its other arm operatively 
linked to said adjustable control means, the means link 
ing the said other arm of each crank lever to said con 
trol means comprising a member tiltably mounted on 
said adjustable control means and slidably engaging said 
other arm of said crank lever, said one arm together 
with said other arm forming an angle of approximately 
100°, means pivotally connecting the crank lever in the 
region of the junction of the two arms thereof to a 
point on the blade wheel body, said point on the blade 
wheel body being located in a radial plane passing through 
the axis of rotation of said blade wheel body and through 
the axis of the pivotal connection of the respective blade 
with said blade wheel body and also being located be 
tween said axes, the arrangement being such that for 
each blade and the blade adjusting linkage system per 
taining thereto, in the central position of said control 
means, with regard to the direction of rotation of said 
wheel body, said lever and said rod and also at least 
that arm of the crank lever which is linked to said rod, 
all pertaining to said blade actuating linkage systems, 
are located behind said radial plane. 

3. A cycloidal ship propeller comprising; a blade wheel 
body, a plurality of blades pivotally supported by said 
blade wheel body and having their pivot axes arranged 
along a circle in substantially uniformly spaced relation 
ship to each other, said pivot axes being substantially 
parallel to each other, each of said blades being capable 
of an oscillating movement about its pivot, adjustable 
control means common to all of said blades and mov 
able selectively from a central position coaxial with said 
blade wheel body into any one of a plurality of positions 
eccentric with regard to said blade wheel body and vice 
versa to govern the oscillating movement of said blades, 
each of Said blades comprising a pivot and being oscil 
latable about a middle position thereof in which the re 
spective blade is tangential to the circle along which the 
pivot axes of said blade are arranged, a plurality of 
blade actuating linkage systems respectively operatively 
connecting said adjustable control means with said blades, 
each of said blade actuating linkage systems comprising 
at least one lever operatively connected to the respective 
blade pivot and also comprising a connecting rod linked 
to said lever, each of said blade actuating linkage sys 
tems furthermore comprising a two-arm lever pivotally 
connected to said blade wheel body and having one of 
its arms connected to said connecting rod and having its 
other arm connected to said adjustable control means, 
the arrangement being such that for each blade and the 
linkage system pertaining thereto the axis of the pivotal 
connection of the two-arm lever of the respective linkage 
System with said blade wheel body is located in the radial 
plane which passes through the axis of rotation of said 
blade wheel body and through the axis of the pivotal con 
nection of the respective blade with said blade wheel 
body, and in which middle position of the respective blade 
that lever arm of said two-arm lever which is connected 
to said adjustable control means forms with said radial 
plane an angle of about 10 degrees, the lever arms of 
said two-arm lever in said middle position of the respec 
tive blade being located at one and the same side of said 
radial plane. 
4. A cycloidal ship propeller according to claim 3, in 
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which each of said blades oscillates about a middle posi 
tion in which the blade is tangential to the circle along 
which the pivot axes of said blades are arranged, and in 
which the lever arms of said two-arm lever confine with 
each other an angle of about 90 to 100 degrees, the lever 
arms of said two-arm lever in said middle position of 
the respective blade being located at one and the same 
side of said radial plane. 

5. A cycloidal ship propeller comprising; a blade wheel 
body rotatable on a central axis, a plurality of blades 
pivotally supported by said blade wheel body and having 
their pivot axes arranged along a circle concentric with 
said blade wheel central axis and in substantially uni 
formly spaced relationship to each other, said pivot axes 
being substantially parallel to each other and to said cen 
tral axis, adjustable control means common to all of said 
blades and movable selectively from a central position 
coaxial with said central axis of said blade wheel body 
into any one of a plurality of positions eccentric with 
regard to said central axis of said blade wheel body and 
vice versa to govern the oscillating movement of said 
blades, each of said blades comprising a pivot and being 
oscillatable about a middle position of the blade in which 
the respective blade is tangential to the circle along which 
the pivot axes of said blades are arranged, a blade actuat 
ing linkage system operatively connecting said adjustable 
control means with each said blade and comprising at 
least one lever operatively connected to the respective 
blade pivot and also comprising a connecting rod linked 
to said lever, each said blade actuating linkage System 
furthermore comprising a two-arm lever having the outer 
one of its arms connected to said connecting rod and 
have the outer end of its other arm operatively linked 
to said adjustable control means, means pivotally con 
necting the two-arm lever in the region of the junction 
of the two arms thereof to a point on the blade wheel 
body which is located in a radial plane passing through 
the said central axis of said wheel body and through the 
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axis of the pivotal connection of the respective blade 
with said blade wheel body and also being located bc 
tween said axes, the said one lever and rod and at least 
that arm of the two-arm lever which is linked to said rod, 
all pertaining to said blade actuating linkage system, in 
the central position of said control means, being located 
behind said radial plane with respect to the direction of 
rotation of said body. 

6. A cyclodial ship propeller according to claim 5, in 
which each two-arm lever forms an angle and the means 
linking the said other arm of each two arm-lever to said 
control means comprises a member tiltably mounted on 
said adjustable control means and slidably engaging said 
other arm of said two-arm lever, said last mentioned arm 
forming with said radial plane an angle of approximately 
10. 

7. A cycloidal ship propeller according to claim 5, in 
which each two-arm lever forms an angle and the means 
linking the said other arm of each two-arm lever to said 
control means comprises a member tiltably mounted on 
said adjustable control means and slidably engaging said 
other arm of said two-arm lever, said one arm together 
with its other arm forming an angle of approximately 
100. 
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