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The present invention relates to improvements 
in rotors actuatable by ?owing media, such as air 
or water, and having cup-shaped vanes, sub 
stantially in the shape of geometrical calottes oi 
curve~shaped contour, in which rotor the. power 
obtained may be used for various purposes. 
The chief object of the invention is to make 

sure ‘that changes of the angle at which the 
medium hits the rotor do not cause cessation of 
the working of the same but that the medium in 
spite of this still actuates the vanes of the rotor 
to impart a rotary motion to the same. In such 
a manner it is possible to keep the ef?ciency 
almost constant at all ?owing directions of the 
medium from the case in which the medium flows 
on perpendicularly to the axis of the rotor to 
the case in which it ?ows parallel to the same. 
Another object of the invention is to arrange 

the inner edges of‘the vanes in such a manner 
relatively to each other and to the center that 
the medium may be allowed to pass from. the 
concave surface of one vane on the pressure side 
to the concave surface of another vane on the 
lee-side to cause primary and secondary work of 
the medium. Further‘ the vanes are to be ar 
ranged in such a manner that the medium, by 
the inner central convex surface of each vane, 
may be guided towards the concave surface of 
that vane located next ahead in the direction of 
rotation at all directions of flow of the medium. 

Stil1 another object of the invention is to 
provide the vanes in such relation to the axis of 
the rotor as to increase the effect at the ?owing 
on of themedium parallelwith the axis of the 
rotor. ‘ ‘ i l 

The invention is particularly advantageous in 
a rotor working in air, for example, as a wind 
motor‘or as a, wind wheel, since sudden changes 
in the direction of the wind do not'disturb or 
cause interruptions in the work ofv the rotor and 
the rotor may be mounted in vertical or hori 
zontal or in any other position without the action 
of ‘ the wind on the same being changed. 
The invention is illustrated in two embodi 

ments on the accompanying drawing, in which 
Figure 1, in perspective, shows a rotor having 

two vanes. w . 

Figure 2, in perspective, shows a rotor, provided 
with three vanes, and . 

Figure 3 the last mentioned rotor in cross sec 
tion. ' 

Figures 443, diagrammatically, show different 
embodiments of the vanes and special guiding 
means, only one vane being, for simplicity, shown 
in Figures 4-11, the other vane or.v vanes being 
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omitted but arranged substantially as shown 
in Figures 1-3. 

Figures 4 and 5 show an ellipse-shaped vane 
from the front and from above, the major axis 
being perpendicular to the axis of the rotor. 

Figures 6 and '7 show similar vanes, the major 
axis being parallel with the axis of the rotor. 

Figure 8 shows an ellipse-shaped vane in front 
view, the major axis inclining to the axis of the 
rotor. 

Figures 9 and 10, in front views, show vanes of 
semi-pear shape in differentlpositions. 

Figure 11, in section, shows a vane having the 
shape of a bowl of a spoon. ‘ 

Figure 12 shows a diagrammatical section 
through a rotor having, extra guiding means pro— 
vided between the vanes and, 
.Figure 13 is a view from above, diagrammati 

cally, of a‘rotor having two vanes inclining in 
either direction relatively to the axis of the rotor. 
The rotor‘ according to Figure l is provided with 

two vanes l, diametrically located and formed as 
cups of half-spherical shape, and according to 
Figures 2 ‘and 3 with three vanes 6, symmetri 

. cally distributed and likewise formed as cups, 
rounded on both sides, i. e. with'an arched pro?le 
in all ‘cross sections. According to Figure 1 those 
edges 2 of ,thevanes which are next to the center 
of the rotor extend past the axis 4 of the rotor 
and past each other ‘a short distance. Accord 
ing to Figures 2 and 3 the vanes are with their 
inner edges ?tted on a central drum 8 provided 
with openings 1 towards the concave surfaces of 
thevanes. ' 

Irrespective of the number of vanes, which ‘may 
be two, three or more, the same may at the center 
be ‘?tted either directly to each other or also 
united in connection with an abovementioned 
drum,,which encloses the centre, the provision in 
both cases being such that one or several pas 
sages are obtained for the medium to ?ow 
through from one vane or aplurality of vanes 
towards the concave working surface, i. e. flow 
ing-on and flowing-off surface, of the other vane 
or of the other vanes. In the embodiments the 
passages are indicated by 3 ‘and 1' respectively. 
In the embodiment according to Figures 2 and 3 
the rear edges 9 of the vanes '6 may be bent out 
a little. ‘ . ~ ‘ 

The vanes may be arched as geometric calottes 
of ‘approximately spherical, ellipsoidal, pear shape 
or other shape with curved contour, see Figures 
1, 4-10. In section the major axis may in case 
of ellipsoidal shape be perpendicular to,‘ or par 
allel with the axis of the rotor or inclined'more 
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or less to the same, in which case the broader 
portion of the cups may be displaced in the same 
direction or in opposite directions, see Figures 
4-10. In other respects the cups maybe of dif 
ferent shapes as compared with each other and 
have a slight curve-shape; thus, for example, they 
may have the shape of scoops or bowls of spoons 
with a curvature decreasing towards the center 
of the rotor as shown in Figure 11. In case of a 
small number of vanes more or less cup-shaped 
screens ill, see Fig. 12, may be provided between 
them for guiding the driving medium, see Figure 
12. 

If the rotor is provided in a ?owing medium, 
it is rotated in the direction of the arrow ac 
cording to Figures 1-3 by the action of the me 
dium on the vanes or on the concave working 
surface 5 of the cups. In such a case the medium 
works directly on the said surface, the ?owing 
on surface, of the cup, or cups, on one side of 
the center. It is then partly guided along the 
convex surface of the vane following next in the 
direction of ?ow. It is also guided indirectly 
on the concave working surface, the ?owing-off - 
surface, of the cup, or the cups, respectively, fol 
lowing next on the other side of the center by 

> the medium in this case ?owing over, either di 
rectly between the cups according to Figure 1 or 
by means of the central passage according to 
Figure 2 or 3. . 

By shaping the vanes as cups a driving action 
is obtained, both when the ?owing-on direction 
is perpendicular to the plane of rotation and 
when it forms a more or less acute angle thereto. 
If the medium is ?owing on more or less con 
stantly parallel with the axis of the rotor, a ro 
tary actuation is also obtained, when the medium 
along the arched outer surface of the cups at 
the center, where overpressure arises, is led in 
wards to the concave surface of the cup running 
ahead. This is particularly due to the vacuum 
arising there, and from there the medium is led 
over to the corresponding concave working sur 
face, or surfaces. If the vanes in axial direc 
tion are arranged somewhat obliquely to the axis 
of the rotor, as shown in Figurelii, the effect is 
increased at the last mentioned ?owing-0n di 
rection of the medium, as the vanes will, during 
the rotation, have. a ' diverging position, in 
which they always catch the flow. If the rotor 
works, for example, as a wind wheel there is the 
further'condition, that, when the air ?ows on 
parallel with or approximately parallel with the 

.axis of the rotor, each vane, during the whole 
revolution, is permanently actuated by the mag 
nus effect contrary to wind motors of the 
Savonius and Penton type having radially curved 
but vertically straight vanes where the magnus 
effect is effective only when the driving ?uid hits 
the vanes practically normal to the axis of the 
rotor and which are not operative at all if the 
incoming direction of the driving ?uid is more 
or less parallel to said axis. 
The present device, however, is fully operat 

able at all directions of the instreaming driving 
?uid. It does not stop automatically and there 
fore the magnus effect is always obtained; vIt 
must be assumed that an underpressure or vac~ 
uum constantly arises at the'concave side 'of the 
vanes and an overpressure at the concave side 
of the‘van'es facing the‘ direction ofv the ?ow, 
when the ?uid ?ows more or less parallel to the 
axis of the rotor.“ Thus, the ?uid‘ passing the 
cavity of’ the vanes'will be de?ected in the di 
rection towards the lower part of the concave 
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surface of the vanes. Furthermore, the ?uid 
which meets the upper part of the convex surface 
of the respective vane will partly be de?ected in 
a direction perpendicular to the rotor axis, i. e. 
parallel in a direction from the axis and partly 
and substantially in a direction towards the axis 
thus towards the concave surface of the adjacent 
vane due to the underpressure produced therein. 
A corresponding overpressure arises at the upper 
part of the convex side. The part of the convex 
surface of the vanes which lies adjacent to the 
centre consequently acts as a guiding member 
for the ?uid towards the concave surface of the 
adjacent vane also in an axial ?ow of the ?uid. 
With gas as the ?uid the magnus elfect acts in 
the same way for a direction of the ?ow of the 
gas parallel to the rotor axis as for a direction 
vertical to the rotor axis. The underpressure at 
the convex side of the lower end of the cups can 
not neutralize or even less counteract the torque 
of the vanes in the same direction. If the rotor 
works in water, the vanes are set into a rotary 
motion at all ?owing-on directions, from vertical 
to horizontal ones. Thus, a rotating effect on the 
vanes is always obtained on any sudden changes 
in the direction in which the medium is caused 
to act. 
The veffect may be increased by placing several 

rotors adjacent to each other on a common axis. 
‘ ‘Having now described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent is: 

1. A rotorrof the reactive type and actuatable 
by a driving ?uid comprising an axis, a vane as 
sembly rotatable about said axis, each vane hav 
ing a cup-like shape, said vanes overlapping each 
other with their inner ends and each of said in 
her ends extending past said axis and to a point 
adjacent to and within the circle of the opening 
of the adajcent cuplike vane in such a manner 
as to form a connecting passage for leading the 
driving ?uid from the flowing-on face of one 
vane to the ?owing-off face of the adjacent vane 
whereby a driving effect is obtained at all in 
?owing directions of the driving ?uid irrespec 
tive of the position of the axis and at any time 
during the entire revolution of the rotor. 

2. A rotor of the reactive type and actuatable 
by a driving ?uid, comprising an axis, a vane as 
sembly rotatable about said axis, each vane hav 
ing a cup-like shape, said vanes overlapping each 
other with their inner ends and each of said in 
ner ends extending past said axis and to a point 
adjacent to and within the circle of‘the opening 
of the adjacent cup-like vane, said inner ends 
being provided with an inwardly bent edge in 
such a manner as to form a connecting passage 
for leading the driving ?uid from the ?owing-on 
‘face of one vane to the ?owing-off face of the 
adjacent vane whereby a driving effect is ob 
tained at all in?owing directions ‘of the driving 
?uid irrespective of the position of the axis and 
at any time during the entire revolution of the 
rotor. ’ ' 

3. A rotor‘of the reactive type and actuatable‘ 
by a driving ?uid comprising an axis, a vane as 
sembly rotatable about said axis, each vane hav 
ing a cup-like shape, said vanes overlapping each 
other with their inner ends and each‘ of said in 
ner ends extending past said’ axis and to a point 
adjacent to and within the circle of the opening 
of the adjacent cup-like vane in such a manner 
asto form a connecting passage’ for leading the 
driving ?uid from the ‘?owing-on face of one 
vane. to the ?owing-off face of the adjacent vane, 
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the planes of the openings of the vanes being 
arranged in an oblique direction to the axis and 
having a diverging position during rotation, 
whereby a driving effect is obtained at all in 
?owing directions of the driving ?uid irrespective 
of the position of the axis and at any time dur 
ing the entire revolution of the rotor. 

4. A rotor of the reactive type and actuatable 
by a driving ?uid comprising an axis, a vane as‘ 
sembly rotatable about said axis, each vane have 
ing a cup-like shape, said vanes overlapping each 
other with their inner ends and each of said in 
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ner ends extending past said axis and to a point 
adjacent to and Within the circle of the open 
ing of the adjacent cup-like vane in such a man 
ner as to form a connecting passage for leading 
the driving ?uid from the flowing—on face of one 
vane to the ?owing-off face of the adjacent vane 
and cup-shaped screens between said vanes, 
whereby a driving effect'is obtained at all in 
?owing directions of the driving fluid irrespec 
tive of the position of the axis and at any time 
during the entire revolution of the rotor. 
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