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The purpose of the present invention is the ap 
plication of tilting propellers to aeroplanes of the 
ordinary type so that they can be utilized either 
as propellers to drive the aeroplane and maintain 
its relative speed, or simultaneously as driving 
and Supporting propellers in order to support the 
aeroplane during its descent, to facilitate landing 
or to enable it to rise without the necessity of 
setting the aeroplane at a dangerous angle of 
approach. The device is therefore a compromise 
between the ordinary aeroplane and the helicop 
ter, since it utilizes the respective properties of 
each of these machines. The presence, however, of tilting propellers on 
an aeroplane presents two distinct problems-a. 
gyroscopic problem and an aerodynamic problem. 
The conditions under which these propellers are 
employed are not the same as those of an aero 
plane of the present type where they are placed 
in a fixed position, and where their tractive effort 
is exercised always in the same direction and at 
the same point of the aeroplane. 
When the aeroplane is in the line of flight the 

tilting propellers are placed in their normal posi 
tion, their driving force being exercised exclu 
sively in the direction of flight of the machine 
and without limitation of speed resulting from 
supplementary apparatus as is the case with heli 
copters or those of the type known as "autogiral'. 
In order to cause the aeroplane to rise or descend, 
the propellers are set more or less towards the 
Zenith in order that their tractive effort may 
contribute not only towards the maintenance by 
the wings of all their carrying power but to in 
crease the support of the aeroplane in a propor 
tion corresponding to their inclination from the 
zenith and to their speed of rotation. 
To modify the angle of the propellers in rela 

tion to the Supporting planes of the aeroplane, 
several methods can be employed. That which 
appears to be the most simple and the easiest to 
fit to aeroplanes consists in tilting the motor unit 
together with its propeller, the axis of rotation 
being arranged so that their masses are balanced. 
To prevent these tilting propellers, which con 

stitute powerful gyroscopes, from affecting the 
lateral and longitudinal stability of the aeroplane 
when they are tilted, they are-and these are the 
principal characteristics of the invention 

1. Coupled in pairs and rotateat equal speeds 
but in opposite directions to One another; 

2. For each pair, mounted so as to pivot on a 
rigid frame, and are joined by an appropriate 
device so that they tilt simultaneously under the 
action of a single force, 

(C. 244-14) 
Further, these propellers, which can be mount 

ed in line one behind the other are staggered, are 
SO placed in the aeroplane that their centre of 
tractive effort passes through the centre of grav 
ity or on the perpendicular of the centre of grav- 5 
ity of the machine and that this centre of grav 
ity is itself on the longitudinal axis of the buoy 
ancy centres of the supporting wings of the aero 
plane which are placed in the same plane and 
Connected by fuselages. O 
The invention will be quite clear from the sup 

plementary description which follows and from 
the attached drawing, which are of course given 
especially as explanatory documents. 

Figure 1 shows a diagrammatic view of a gyro- 15 
Scope mounted on a rigid frame, in unstable equi 
librium, and under the action of the tilting force. 

Figure 2 represents two gyroscopes with the 
Same inertia, rotating in opposite directions and 
mounted on a rigid frame, and in unstable equi- 20 
librium, these gyroscopes being connected to 
gether by a coupling and subjected to the action 
of the same tilting couple. 

Figure 3 represents the same arrangement as 
the above, the gyroscopes being in a different po- 25 
sition and subjected to the action of a single 
checking force. 

Figure 4 shows a small type helicopter aero 
plane with two tilting propellers to which the 
arrangement is adapted. 

Figure 5 shows the height control applied to 
the helicopter aeroplane and consisting of two 
compensated planes which balance One another. 

in Figure 1, the gyroscope a. is actuated by a 
motor mounted in a cradle. This cradle pivots 
on a frame 2, which is in a state of unstable 
equilibrium. This gyroscope rotates in the direc 
tion of the arrow 3 and can be tilted in its frame 
by the action of lever 4. If this lever can pro 
duce a force 5, assuming that this force has a 40 
point of application, the point m of the gyro 
scope a being acted on by force m' moves to m' 
in consequence of its rotation in the direction of 
the arrow 3. The frame 2 then pivots in the 
direction of the arrows 6 and T and tilts in the 
direction of the arrows 8 and 9 under the influ 
ence of the force 5. Consequently, an aeroplane provided with only 
one tilting propeller, would exert not only a very 
appreciable tilting force, since this would have to 
overcome all of its gyroscopic inertia, but, owing 
to this tilting, the aeroplane would be liable to 
slip and its longitudinal equilibrium would be 
endangered. In Figure 2, which represents two gyroscopes 
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coupled together and rotating in opposite direc 
tions, gyroscope b in the direction of arrow fo 
and gyroscope c towards arrow f f, these gyro 
Scopes are tilted under totally different condi 
tions, provided that the tilting is caused by one 
and the same couple and has exactly the same 
amplitude. To do this, the two gyroscopes b and 
c are both actuated by lever 2 through a me 
chanical connection 32, so that their planes of 
rotation remain always parallel. When the 
couple f3 is produced by this lever, the point m. 
of gyroscope b is caused to move to n', which 
would cause the rigid frame f4 to pivot in the 
direction of the arrows 5 and f6, if the gyro 
scopec did not react in the opposite direction to 
wards arrows 7 and 8, for the point o moves to 
o'. These precession couples act in opposite di 
rections, their value being equalized. Since they 
are produced simultaneously on a rigid frame, 
they oppose one another in this frame and in the 
connection between the gyroscopes. The re 
spective inertias of the two gyroscopes therefore 
annul One another. 

Figure 3 illustrates the same arrangement as 
Figure 2, the gyroscopes b and c being in a dif 
ferent position after tilting. To move them back 
to their original position lever f2 is moved in the 
direction of arrow 9 producing on the gyroscope 
bla precession couple 20 and 2 to which is op 
posed a couple 22 and 23 of the same value and 
caused by gyroscope c. These couples annul one 
another in the rigid frame 4 and the force re 
quired to carry out this operation is practically 

From this explanation, it will be evident that 
when two tilting propellers coupled together by 
a connection which makes them act together and 
maintain their parallel planes of rotation, are 
fitted to an aeroplane, if these propellers rotate 
in Opposite directions at the same speed, rela 
tively no force is required to tilt them and this 
can be done by the pilot by a single operation. 
On the basis of this very interesting property, 

the helicopter aeroplane represented in Figure 4 
has been developed, the same arrangements being 
applicable to large machines with multiple pro 
pellers coupled in pairs. In this machine the 
two tilting propellers 24 and 25 rotate in opposite 
directions as shown by arrows 26 and 27, their 
speeds being equal, as nearly as possible, to facili 
tate the tilting. In the case shown in the draw 
ing the propellers are situated in line on the 
aeroplane; they could equally well be staggered. 
When the aeroplane is in its line of fight the 
tilting propellers are in their normal position as 
driving propellers. They tilt in the direction of 
the arrows 28 and 29 to give support to the aero 
plane during ascent and descent and also in case 
of loss of Speed. 
The engines which drive the propellers and tilt 

with them are mounted in the cradles 30 and 3 
which can pivot. These cradles, which consist 
of welded tubing or of light channel-steel, turn 
in bearings mounted on the two carlings of the 
aeroplane. Their shafts are carefully balanced 
so that the weight of the engine counterbalances 
that of the propeller. These two cradles are 
coupled together by mechanical means, that 
shown in the drawing being merely typical. This 
can be modified to suit the aeroplane and the ar 
rangement of the propellers. The connection in 
Figure 4 comprises: two levers mounted on the 
cradle shafts 30 and 3, these levers being coul 
pled together by the rod 32 which couples to 
gether the two propellers 24 and 25, 

2,028,884 
The propellers are tilted by a pedal 33 operated 

by the pilot through the shaft 34 and rod 35, 
their return to the driving position being effected 
by spring 36. This pedal control can, if desired, 
be assisted by a vacuum servo-motor operated by 5 
the foot pedal and mounted on one of the pro 
peller engines, this servo-motor being similar to 
those used for motor-car brakes. Compressed 
air would be employed in the case of large aero 
planes or when an automatic stabilizer is fitted. 10 
The handle 37, in addition to operating the 

compensated and balanced height controls 38 
and 39 and the adjustment of the wings, also 
Serves in known manner to control the direction 
of the aeroplane. 5 
These various operations could equally well be 

carried out by an automatic stabilizer. 
On the other hand, the tractive centre of the 

propellers passes through the centre of gravity 
G of the machine so that the actual wing support 20 
will not be affected by the change in direction 
of propulsion of the propellers. The centre of 
gravity of the aeroplane lies on the longitudinal 
axis of the buoyancy centres of the supporting 
WingS. 25 

Moreover, the profile of the propeller blades is 
such that they can act simultaneously for driv 
ing and Supporting. This arrangement could 
also be applied in all cases in conjunction with 
a Speed-loSS indicator and vane for registering 30 
Side Winds. 
Another characteristic of this helicopter aero 

plane consists in the positions in the aeroplane 
of the pilot and the passengers, who are placed 
at the back for increased safety. In this posi- 35 
tion they are isolated from the engines, propel 
lers, and from the petrol tanks, etc. The Super 
vision of the machine and correction of the flight 
in relation to the horizon are facilitated and land 
ing is rendered easier since the pilot, being able 
to see the track, can manoeuvre correctly. Fur 
thermore, this arrangement makes it possible to 
fit an automatic parachute 40 on the aeroplane 
which is caused to open out instantaneously by 
the speed of the aeroplane. Also this can in case 45 
of accident be used, even at the last minute. 
On the other hand, this helicopter-aeroplane 

being auto-stable by its construction, in conse 

40 

quence of the large distance between the Support 
ing wings, the longitudinal governor will necessi- 50 
tate planes of large dimensions so that the adjust 
ment of the aeroplane may be instantaneous. 
This operation is difficult for the pilot and to re 
duce the force required for it the height control 
consists of movable planes of which one 39 is 
mounted in front of the aeroplane on the front 
of the wing and the others 38 at the back. These 
planes, connected to the handle 37 by rods 4 
and 42, are compensated and balance one another. 
When the pilot operates the handle 37 in order 60 
to direct his machine, he must overcome the 
couple p' which is caused by the resistance of the 
air currents On plane 38 which make the couple 
p. On the other hand, this couple will be com 
pensated by couple q' resulting from couple q 65 
acting on plane 39. It will then be possible to 
fit to the helicopter-aeroplane planes sufficiently 
large to allow the height control to act. 
The landing speed of the helicopter-aeroplane 

can be increased while in flight and so increase 70 
the sensitiveness of the machine. 
What I claim and desire to secure by Letters 

Patent of the United States is:- 
1. A helicopter aeroplane having transversely 

extending front and rear supporting planes, 5 

5 5 
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longitudinally extending frame members located 
at Opposite sides of the aeroplane and connecting 
the front and rear supporting planes and spaced 
apart to provide a central propeller receiving 
Space Open throughout the entire length of Said 
frame members, a pair of tiltable propellers ar 
ranged in tandem within said central open space 
and having counterbalancing motors, propeller 
and motor Supporting means comprising trans 
verse cradles journaled at their ends on the 
frame members and constituting transverse axes 
to permit pivotal movement of the propellers 
and their motors, and means for coupling the 
cradles for simultaneously tilting the propellers 
and motors on their transverse axes to arrange 
the propellers in either their horizontal or verti 
cal positions. 

2. A helicopter aeroplane having transversely 
extending front and rear supporting planes, 
longitudinally extending frame members located 
at Opposite sides of the aeroplane and connecting 
the front and rear supporting planes and spaced 
apart to provide a central propeller receiving 
Space open throughout the entire length of said 
frame members, a pair of tiltable propellers ar 
ranged in tandem within said central open space 
and having counterbalancing motors, propeller 
and motor Supporting means comprising trans 
verse cradles journaled at their ends on the 
frame members and constituting transverse axes 
to permit pivotal movement of the propellers and 
their motors, and means for coupling the cradles 
for simultaneously tilting the propellers and mo 
tors On their transverse axes to arrange the pro 
pellers in either their horizontal or vertical posi 
tions, said propellers being rotatable in opposite 
directions so as to balance their gyroscopic ef 
fects during the tilting operation. 

3. A helicopter aeroplane having transversely 
extending front and rear Supporting planes, 
longitudinally extending frame members located 
at Opposite sides of the aeroplane and connecting 
the front and rear supporting planes and spaced 
apart to provide a central propeller receiving 
Space open throughout the entire length of Said 
frame members, a pair of tiltable propellers ar 
ranged in tandem within said central open space 
and having counterbalancing motors, propeller 
and motor Supporting means comprising trans 
Verse Crades journaled at their ends on the 
frame members and constituting transverse axes 
to permit pivotal movement of the propellers and 
their motors, the propellers being rotatable in op 
posite directions with the front propeller located 
in front of its pivotal axis when in a vertical 
position and the rear propeller located in rear 
of its pivotal axis when in its vertical position, 
and means for coupling the propellers and for 
simultaneously swinging the same about their 

3 
axes whereby when the propellers are moved to 
a horizontal position, the front propeller will be 
located above its pivotal axis and the rear pro 
peller will be located below its pivotal axis, there 
by balancing their gyroscopic effects during the is 
tilting operation. 

4. A helicopter aeroplane having transversely 
extending front and rear supporting planes, 
longitudinally extending frame members located 
at opposite sides of the aeroplane and connecting 10 
the front and rear supporting planes and spaced 
apart to provide a central propeller receiving 
Space open throughout the entire length of said 
frame members, a pair of tiltable propellers ar 
ranged in tandem within said central open space 15 
and having counterbalancing motors, propeller 
and motor Supporting means comprising trans 
Verse cradles journaled at their ends on the frame 
Inembers and constituting transverse axes to per 
mit pivotal movement of the propellers and their 20 
notors, the propellers being rotatable in oppo 
site directions with one propeller located in front 
of its pivotal axis when in a vertical position and 
the other propeller located in rear of its pivotal 
axis when in its vertical position, and means for 25 
coupling the propellers and for simultaneously 
Swinging the same about their axes whereby when 
the propellers are moved to a horizontal posi 
tion, the first propeller will be located above its 
pivotal axis and the second propeller will be lo- 30 
cated below its pivotal axis, thereby balancing 
their gyroscopic effects during the tilting opera 
tion. 

5. A helicopter aeroplane having transversely 
extending front and rear supporting planes, 35 
longitudinally extending frame members located 
at opposite sides of the aeroplane and connecting 
the front and rear supporting planes and spaced 
apart to provide a central propeller receiving 
space. open throughout the entire length of said 40 
frame members, a pair of tiltable propellers ar 
ranged in tandem within said central open space 
along the longitudinal axis of the aeroplane and 
having their center of traction at the center of 
gravity of the aeroplane and having counterbal- 45 
ancing motors, propeller and motor supporting 
means comprising transverse cradles journaled 
at their ends on the frame members and con 
stituting transverse axes to permit pivotal move 
ment of the propellers and their motors, and 50 
means for coupling the cradles for simultaneous 
ly tilting the propellers and motors on their 
transverse axes to arrange the propellers in 
either their horizontal or vertical positions, said 
propellers being rotatable in opposite directions 55 
so as to balance their gyroscopic effects during 
the tilting operation. 

LOUIS MARMONIER, 


