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The present invention relates to an improved combined 
airplane-helicopter flying machine. Machines of this 
kind are known having at least one propeller of which the 
propeller shaft is angularly movable about an axis ex 
tending transverse to the centre line of said shaft and 
transverse to the longitudinal axis of the machine, for 
transforming the machine from the condition to operate 
as a helicopter, into the condition for rapid forward fight 
and vice versa. In order to prevent the wings unfavour 
ably influencing the air flow produced by the propeller or 
propellers, it has been proposed in the case of a combined 
airplane-helicopter flying machine having two propellers, 
to rigidly mount said propellers on the respective 
wings, and to swing said wings together with the pro 
pellers mounted thereon about an axis at right angles to 
the longitudinal vertical central plane of the machine, 
in order to transform the machine from one position into 
the other. This of course involves a complication of 
the construction of the machine. 

If such complication is to be avoided the main planes 
Will have to be fixed stationary with respect to the ma 
chine, but in that case the propeller, or propellers should 
be arranged so far in front of said planes, that the air 
flow from the propellers passes the front edge of the 
respective wings. This, however again results therein 
that the force of the propeller or propellers no longer 
passes through the centre of gravity of the machine but 
at a considerable distance therefrom so that a free mo 
ment is set up which has to be opposed by a counter 
moment. 

According to the invention at least one additional pro 
peller is arranged at some distance behind the wings, 
such additional propeller being so connected to the ma 
chine that it may be swung about an axis transverse to 
the axis of its shaft and to the longitudinal axis of the 
machine. - 

in the case of an embodiment having three propellers, 
according to the invention, two of such propellers may 
be arranged one on either side of the longitudinal vertical 
central plane of the machine and in front of the wings, 
whilst a third propeller is arranged in said central plane 
on an elevator carried by two tail beams, the various dis 
tances being so chosen, that the resultant of the pro 
peller force passes through the centre of gravity of the 
machine. 

In this manner however, at least when the three pro 
pellers are of equal dimension and have equal torque, it 
is not possible to obtain complete equalisation of all 
torque reactions since in that case the torque reaction 
of one of said propellers remains. 
For this reason, according to the invention it is pro 

posed to arrange, either the transverse axes for the angu 
lar movement of the two propellers in front of the wings, 
or the transverse axis for the angular movement of the 
rear propeller, to be at an inclination with respect to the 
horizontal plane. 
Thus in the position of the propeller for vertical or 

substantially vertical flight, the axis of such propeller or 
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propellers has a small lateral inclination, and this may 
be so chosen that the influence of the free torque reac 
tion on the machine is cancelled out. 
The invention will hereinafter be further described 

with reference to the accompanying drawing in which: 
Figure 1 is a diagrammatic plan view of an embodi 

ment of a flying machine according to the invention, hav 
ing three propellers. 

Figure 2 is a perspective view of the elevator as in 
clined with portions of the tail beam removed to show 
details of the mechanism involved. 

In these figures the propellers are diagrammatically 
shown in full lines when in position for vertical flight and 
in dotted lines in the position for rapid forward flight. 

Referring to Figure 1 the flying machine comprises a 
central fuselage having wings 2, from which fuselage 
two parallel tail beams 3 extend rearwardly, such beams 
being arranged one on either side of the vertical longi 
tudinal centre plane of the fuselage. An elevator 4 is 
arranged between said beams at the rear end thereof and 
Swingable about an axis transverse to said longitudinal 
centre plane, the dotted lines showing the position of said 
elevator with the machine arranged for forward fight. 
Where the tail beams 3 project forwardly beyond the 

wings 2, each beam carries a propeller 5, 6 of which 
the shaft is adapted to be swung about an axis 7 and 8 
respectively these being diagrammatically shown in the 
figure; these axes i, 8 both transversely to the respective 
propeller shaft and to the longitudinal axis of the ma 
chine in such a mainer that the propellers, by swinging 
about said axes, may be adjusted from the position for 
substantially vertical flight into the position for rapid 
forward flight and vice versa, or into any intermediate 
position. 
The length of the forwardly projecting portions of the 

tail beams 3 is so chosen, that in the position of the pro 
pellers for substantially vertical flight the air flow pro 
duced by the propellers entirely passes beyond the for 
ward edge of the respective wings, and therefore is not 
disturbed or does not produce increased air resistance. 

it will be noted that the resultant of the lifting forces 
of both propellers 5, 6 does not pass through the centre 
of gravity of the machine, so that without further pro 
visions the machine will turn about a horizontal trans 
verse axis. To take up this free moment I provide on 
said elevator 4 and in the vertical longitudinal centre 
plane of the machine, a third propeller 9, which is also 
swingable about an axis transverse to the propeller shaft 
and to said centre plane, said additional propeller being 
placed at a distance from the centre of gravity of the 
machine such that in the condition of the machine for 
operating as a helicopter, the propeller 9 produces a 
counteracting moment about the transverse axis through 
the centre of gravity, which moment therefore cancels 
out the moment of the two propellers 5 and 6. 

In this embodiment with three propellers, however, if 
all propellers are ef equal dimensions and have the same 
torque, there still remains the free torque reaction of 
one of such propellers which causes the machine to rotate 
about an axis which is located in the vertical longitu 
dinal centre plaine of the machine and is at right angles to 
the longitudinal axis of the machine, because always two 
propellers may rotate in different directions and there 
fore compensate for their mutual torque reaction but 
then the torque reaction of the third propeller remains. 
It is necessary to compensate for this free torque reaction 
by an opposite torque. Very often a special small pro 
peller having a horizontal axis and mounted preferably 
at the tail of the plane is used therefor, but if there are 
more than one lifting propellers as in this case it is not 
necessary to add that special small propeller for coun 
teracting the torque. In the case mentioned it is possi 



3. 
ble to give one or more of the lifting propellers a some 
what inclined position which means that their axis in 
cludes a small-angle with the vertical in a plane perpen 
dicular to the longitudinal axis of the machine. Due to 
this the propeller will not exert a vertical force on the 
plane but will also produce a small-horizontal force-com 
ponent. - 

for counteracting the free torque reaction on the plane 
above referred to. For this purpose the vertical axis 
of the rear propeller 9 in Fig.1 may be somewhat in 
clined in a plane perpendicular to the longitudinal axis 
of the machine. Of course also both axes of the forward 
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propellers 5, 6 could be inclined relative to the vertical 
and in the same plane for the same purpose. They must . 
be inclined, however, in the same sense. . 

It will be understood that of both propellers 5 and 6 
in Fig.1 only one could take the inclined position above 
referred to but then the horizontal force component 
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necessary for compensation of the free torque would not 
act symmetrically on the fuselage which, however, is 
not an essential disadvantage. - . . . . . 

Figure 2 illustrates the connection between a tail beam 
3 of Fig. 1. and the elevator 4. This elevator is provided 
at its middle with an engine 20 carrying the propeller 9. 
The elevator 4 can be swung about the horizontal axis 
21. The elevator. 4 is shown in Figure 3 in the position 
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in which the axis of the propeller 9 is vertical which 
means that the machine is in helicopter position. 
The shaft incorporating the axis 21 is supported in 

bearings carried by the tail beams 3. The bearing is in 
dicated by the number 22. It is carried by the free 
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end of a lever 23. The other end of the lever 23 is ro 
tatably supported on a pivot 24 fixed in the tail beam 3. 
If the lever 23 is swung in the direction of the arrow 25 
about the pivot 24, the bearing 22 will rise. If at the 35 
same time the corresponding lever 23 in the other tail 
beam is swung in the opposite direction the bearing at . 
the other end of the axis 21 will be lowered and that 
means that the elevator 4 will take an inclined position 
with respect to the horizontal plane, i.e., a plane per 
pendicular to the central plane of the machine and includ 
ing the longitudinal axis 26 of the machine. 

If the elevator 4 assumes the said inclined position, the 
axis of the propeller 9 will include an angle with the 
vertical direction and that will enable the propeller 9 to 
exert a horizontal force counteracting the torque about 

40. 

45 

a vertical axis resulting from the three propellers if they 
are in the helicopter position. - . 
What I claim is: - - - 
1. A combined airplane 

comprising a fuselage, wings rigidly. attached to said 
fuselage on both sides thereof, supporting means rigidly 
attached to and extending forward of said wings, one on 
either side of said fuselage, a first propeller arranged in 
front of said wings on one side of the vertical longitudinal 
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central plane of the machine, a second propeller ar 
ranged on the opposite side of said central plane sym 
metrically with said first propeller, means for mounting 
said first and second propellers on said supporting means, 
so that the said propellers can be swung about an axis 
transverse to the longitudinal axis of the machine and . . 
perpendicular to said central plane, two spaced parallel . . 
tail beams rigidly attached to and rearwardly extending. 
from said wings, one on either side of said fuselage, an . . . 
elevator extending between said tail beams at the rear 
ends thereof, and a third propeller-mounted on said ele 
vator, with its axis of rotation in said central plane, and 
means pivotally connecting said elevator to said beams so 
that said elevator together with said third propeller may 
be swung about an axis transverse to the longitudinal 
axis of the machine and perpendicular to said central 
plane. . . . . . . --- - - - - - . . . . . 

2. A combined airplane helicopter flying-machine as 
claimed in claim 1, with means on at least one of the 
said mounting means for mounting the respective pro--- 
peller on its supporting, means with extra movability so 
that the propeller in question can be swung, apart from 
its swinging about an axis transverse to the longitudinal 
axis of the machine-and perpendicular to said central 
plane, about a second axis parallel to said longitudinal. 
axis to an angle sufficient to enable the propeller in ques- . . 
tion to counteract the free torque on the machine about 
-a vertical axis remaining as a resultant of the torques of 
all propellers when in position for helicopter flight. . . . 

3. A combined airplane -helicopter flying machine as 
claimed in claim 1, with means for mounting said elevator 
for a swinging movement about the longitudinal axis of 
the machine to assume an inclined position with respect. . . . 
to said central plane, the angle of maximum inclination . . . . 
being sufficient to enable the said third-propeller on said. 
elevator to exert a horizontal force to counteract the free. 
torque on the machine about a vertical axis remaining 
as a resultant of the torques of all propellers when in 
position for helicopter flight. 
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