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1 
This invention relates to articulation mount 

ings for connecting to a hub a propeller blade 
angularly movable with respect to said hub. 

It is known that at present the development of 
turbo-jet propulsion units forces the manufac 
turers of conventional motor propelled equip 
ment making use of Screw propellers, to improve 
their material in order to cope with the increas 
ing competition of turbo-jet reaction engines. 
To this end they are compelled to reduce as much 
as possible the specific. Weight of the propeller, 
i. e. its weight related to the available useful 
power. In fact although turbo-jet reaction 
engines are characterized by a very high fuel 
consumption, they are on the other hand ex 
tremely light. On the contrary the conventional 
moto-propulsive units are compelled, in the field 
where they still can compete with power jet 
engines, to have propellers of very large diam 

- eters dör else propellers having a great number of 
blades. This leads to an increase of the weight 
of these parts causing a reduction of the useful 
load which can be transported. 

It is, therefore, an object of this invention to 
provide an improved articulation mounting for a 
propellerblade permitting substantially decreas 
ing the weight of the blades and also reducing 
the reaction forces applied to the hub as a result 
of aerodynamic and centrifugal forces, with sub 
stantial reduction, also of the weight of the hub. 
In carrying out these objects the articulation 

mounting comprises a universal joint between the 
blade and the hub of the propeller and independ 
ent means for absorbing the forces acting in the 
direction of the axis of the blade, said independ 
ent means being so constructed that said articu 
lation mounting is relieved from stresses due to 
said forces. 
...In order to bring 

recall the forces acting on a propeller blade. 
These forces depend on one hand on the mass 
of the blades (gravity and inertia forces due to 
centrifugal and tangential accelerations) and on 
the other hand on the aerodynamical reactions 
which constitute the very essence of a propeller 
operation. . . . . . . . . . . . . . . . . . 

Generally, if one considers a propeller operat 
ing at a constant speed, it can be determined 
that the main stresses, at any point of a blade, 
are due to centrifugal forces which translate 
themselves into tensile stresses and to bending 
moments due to aerodynamical reactions, 

forth more clearly the ad 
vantages which may be obtained by the use of the 
new articulation mounting, it may be useful to 

In order to avoid a too great increase of the 
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blade cross-section, and consequently of its 
Weight, necessary to resist these efforts, attempts 
have been made to make propellers in which the 
axis of a blade is offset angularly in the direction 
of the resultant of centrifugal and aerodynamical 
forces acting on the same. The direction of this 
inclination and its amplitude are generally de 
termined by the maximum load. 
With Such a propeller rotating at a constant 

predetermined Speed the bending moments due 
to aerodynamical forces are nullified and it is 
possible therefore to decrease the size of the 
cross-section of the blades and consequently their 
Weight. However, very often the possibility of 
reducing the stresses in a blade is only theoreti 
cal, as for all other speeds of operation these 
stresses are increased due precisely to said in 
clination of the blade. This is particularly ap 
parent in the case of modern screw propellers 
adapted to be used to produce a braking action 
on the plane by the reversal of the pitch of the 
blades which results in a reversal of the bending 
moment exerted on the blades, due to aerodynam 
ical reactions. This reversal of the bending mo ment and the difficulty of compensation by a 
fixed inclination of the blade axis upon the con 
Struction of propellers results practically in an 
increase of the weight of propellers instead of a 
decrease thereof. It can be mentioned also that 
propellers made of wood or of other light ma 
terials require increase of cross-sections of the 
blades, resulting in a considerable reduction of 
aerodynamic efficiency of propellers and that 
finally the use of hollow blades made of ina 
terials of great stress resistance is not interesting 
except for propellers exceeding certain size and 
in general requires a costly tooling which cannot 
be amortized if the manufacture is not based on 

It seems therefore that the ideal solution con sists in making propellerblades automatically ad 
justable at any time following the direction of the 
resultant of aerodynamic forces producing bend 
ing moments and the action of centrifugal forces. 

50 

However, this principle of free oscillating blades 
with automatic compensation, whilst having 
been applied for a longtime to blades of heli 
copters and the like has not been used industrial 
ly in relation with screw propellers, ventilators or 
similar apparatus, Principally due to the im 
portance of centrifugal forces acting on 
ticulation mounting of such blades. - 
To cite an example, it will be sufficient to men 

the ar 

. tion that a helicopter blade of 4 meters in radius, 
55 of a weight of 40 kgs, and rotating approximately . 
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at 120 R. P. M. is subjected to a tensile stress due 
to Centrifugal forces of the order of 2 tons at max 
imum, whilst in the case of an airplane propeller 
made of Duralumin, of 4 meters in diameter and 
of a weight per blade, of 40 kgs., the propeller ro 
tating at 1200 R. P. M., the tensile stress devel 
oped under the action of centrifugal forces is 50 
times greater and may attain 100 tons. It can be 
easily understood that Such efforts lead inevitably 
to heavy structures and make illusory any pos 
Sibility of reduction of the Weight òf th? blaid?. 
The improved articulation mounting accord 

ing to the invention may be applied equally to 
propellers With fixed pitch as Well as to propellers 
With a variable pitch, the axes of articulation 
forming a Cardan Suspension which may be con 
nected either to the hub or to a blade. For ini 
stance, in the case of a variable pitch propeller 
With axes of articulation connected to the hub, a 
blade may be mounted in a sleeve in which it 
can rotate and which in its turn will be adapted 
to oscillate with respect to the hub, the pitch 
variation of the blade being controlled by a sec 
Ond oscillating coupling concentric with respect 
to the first. 
The above and other objects and features of 

the invention will be better understood from 
the consideration of the following description 
and the annexed drawings showing, by way of an 
example only and solely for the purpose of ex 
planation, certain embodiments of the articula 
tion mounting according to the invention applied 
to Screw propellers with Oscillating blades, 
On the dra Wings: 
Figure 1 shows in section made perpendicular 

ly to the axis of rotation of the propeller a blade 

s 

root and its oscillatory mounting in the hub 
SOcket; 

Fig. 1a is a Section taken on the line I-I of 
Fig.1; 

Figure 2 is a section mäde following line AB 
of Fig. 1 and showing the universal articulation; 

Figure 3 is a Section made following line CD 
of Fig.1; 

Figure 3a, is å similar view tõ that óf Fig. 3 añd 
showing a modified structure; 

Figure 4 is a detail view showing the manner 
of attachment of flexible connectors to the 
blades; : 

Figure 5 is a section similar to that of Fig. 
showing another form of embodiment; - - 

Figure 6 is a section made following axis EF 
of Fig. 5; - 

Figure 7 shows another modified construction; 
Figure 8 is a Section View taken. On the line 

GH of Fig. 7 and 
Figure 9 shows another embodiment of the in 

Vention. 
Referring now to the drawings, and beginning 

with Figs. 1 to 4, there is shown a propellerblade 
f articulated about an axis X-X (Fig. 2) on an 
intermediary annular member 2. This member 
2 is articulated in its turn about axis. Y-Y, per 
pendicular to axis X-X in a sleeve 3, these two 
axes constituting thus a universal mounting. 
Blade is provided with two trunnions received 
into two ball bearings respectively 4 and 5 se 
cured on the intermediary member 2. This mem. 
ber is provided with two depressions in which are 
fitted ball bearings 6 and 7 adapted to receive 
respectively two trunnions carried by sleeve 3 
(Fig. 2). Sleeve 3, as can be seen on Fig.1, is 
adapted to slide in a radial direction with respect 
to a sleeve 8 in which it is guided by a splined 
connection. Sleeve 8 is made integral with, or 

45 

70 

75 

4. 
may carry fixed thereon, a worm gear providing 
a pitch varying connection for the blade. This 
sleeve 8 is rotatably mounted in a corresponding 
hub socket 9 by means óf two ball, or in general 
antifriction, bearings to and whilst it is re 
tained against movement in the radial direction 
by a thrust bearing 2. 
Bearing f is directly fitted in a centered de 

pression at the inner end of the hub socket 9 
and rests upon a resilient gasket 3 whilst bear 
ing - is fitted in a coaxial depression provided 
in a thrust nut 4 screwed into the hub socket 9. 
The centrifugal force is resisted by a set of 

cables Such as shown in section on Fig. 2, a pair 
of Such cables 5 and 6 located diametrically 
opposite one to the other being indicated in Figs. 
1 and 2. 
Each cable is Secured by One of its extremities 

to the blade in any suitable manner. Fig. 4 
shows a particular manner in which these cables 
can be connected to the blade. In this example 
cable 5 for instance, terminated like a spoke 
of a bicycle wheel with a threaded portion fire 
ceiving a self-locking nut 8, permits establishing 

is a connection between said cable and a strength 
ening member 9 inside the blade. 
In the exampie shown in Fig. 1 the blade f is 

provided with hollow portions 20 designed on one 
hand to permit the mounting of cables and on the 

() other hand to reduce the weight of the blade, 
this reduction of the weight being made possible 
as a result of an almost complete elimination of 
stresses due to bending moments and the ab 
sorption of tensite stresses resulting from the ac 

5 tion of the centrifugal force, directly by the ca 
bles. - 

As shown in Figs. 1 and 2 the inner extremity 
of the blade is provided at the level of the uni 
versal mounting with a member 2f adapted to 
guide the cables upon oscillations of the blade. 
Each of the cables, such as for example fS and 

f6, is connected at its free extremity to a piston 
Such as 22 and 23. In the example shown in 
Fig. 1 these pistons have either a prismatic form 
as shown in Fig. 3 or a cylindrical form as shown 
On Fig. 3d and slide in the bottom of an enclosed 
space or chamber 25. ? 
This chamber 25 may be completely filled with 

an incompressible fluid or else as shown in the 
drawing with metallic bals of a reduced diam 
eter. This latter i arrangement eliminates all 
problems connected with the provision of a fiuida 
tight chamber. As has been shown by the two 
examples given on Figs. 3 and 3a, the flexible con 
nectors or cables and their pistons may be ar 
ranged to lie in the surface of a single or a plu 
rality of cylinders. s 
Chamber 25 is closed by a cover 26 provided 

with passages for guiding the cables. It is formed 
in a hollow member 24 closed at one end by cover 
2S and at the other end by a second cover 23. 
An outer shoulder or flange provided on member 
24 bears against the inner edge of sleeve 8 and 
transmits thus through the intermediary of said 
last member the force of traction produced by 
centrifugal action to thrust bearing f2. Between 
member 24 and Sleeve 3 there is provided a corn 
pression spring 27 which is designed to place 
initially under tension the connecting cables. 
The pistons 22, 23, ete. have a freely siding 

fit in a generally annular chamber (or annularly 
disposed series of chambers, Fig. 3a) so that each 
piston is free to move vertically. The chamber 
in which the pistons are fitted is a downward 
extension of the cylindrical-chamber 25 which 
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is filled with a non-compressible material having 
fluid characteristics (a liquid or a maSS of Small 
metal balls). When one of the pistons, for 
instance piston 22, is pulled upward by its rod 
or cable 5, it forces Said material to push down 
Ward by a corresponding amount the pistOn 23 
So that the rod or cable 6 is maintained taut. 
ASSunning that the pistons 22 and 23 lie in the 
plane in which the blade is moving with respect 
to its Support at any given moment, it will be 
understood that the said pistons will move the 
greatest distance and that the pistons adjacent 
to 22 and 23 will move progressively decreasing 
distances upward or down Ward, respectively, 
while the pistons equi-distant from 22 and 23 
Will not be moved at all. 

In the example shown the pitch variation of 
the blade is controlled by a worm 28 driving the 
worm gear carried by sleeve 8. It will be noted 
that in case of a variation of the Speed of rota 
tion of the engine, or in response to the action 
of ambient medium, for instance temperature 
variations, the connecting cables are permitted 
to extend due to the Siding mounting of sleeve 
3 in sleeve 8. In the example just described the 
universal connection is carried by the blade and 
rotates With this latter Upon rotation Of the Same 
about its axis of pitch. Variation. HOWever, as 
it has been indicated previously, the articulation 
mounting according to the invention may be 
applied also to variable pitch propellers With os 
cillating blades in which the universal connection 
is carried by the hub. An example of Such an 
arrangement is ShoWn. On FigS. 5 and 6. 

Referring now to these figures, blades , as 
shown therein, is terminated at its root end by 
a threaded portion Screwed into a sleeve 3 pro 
Wided With an Outer annular shoulder 3 which 
latter transmits the stresses due to the centri 
fugal force to a thrust bearing 32 which bears 
against a nut 33 Screwed in a Second sleeve 34. 
Sleeve 39 is on the other hand mounted concen 
trically in sleeve 34 by means of two ball or in 
general anti-friction bearings. 35 and 36, sleeve 
34 being adapted to slide radially with respect 
to member 4' which is adapted to oscillate with 
respect to hub. A through the intermediary of 
a universal mounting. 
At its inner extremity sleeve 30 is provided 

with a longitudinally grooved extension, by means t 
of which it is mounted into a correspondingly 
Splined extremity of shaft 3, so as to be able to 
slide radially along Such shaft, this connection 
being designed to control pitch variation of the 
blade under the control of a bevel pinion 38 and 
through the intermediary of the universal 
mounting 39. The universal mounting 39 is ar. 
ranged concentrically with respect to the uni. 
Versal mounting provided to permit oscillations 
Of sleeve 34 with respect to the hub, this latter 
universal connection being indicated at . A 
Spring 42 produces the initial tension of con 
necting cables 43, the arrangement of which is 
shown on Fig. 6, two diametrically opposite cables 
43 and 44 being indicated on said figure. These 
cables connect sleeve 34 to the body of hub 4 ; 
they carry at their inner extremities pistons, 45 
and 46 which may slide in a common enclosed 
space or chamber 47 completely filled with an 
incompressible fluid or, as shown in the draw 
ings, with metallic balls of a Small diameter, the 
operation of this device being identical to that; 
described with reference to Figs. 1 to 4. 

FigS. and 8 show a modified embodiment of 
the invention also applied to a propeller blade 

5 

O 

35 

40 

55 

6 

85 

7 

5 

6 
and in which a member suitably mounted on the 
blade bears against a system comprising an en 
closed space or chamber of constant Volume and 
variable form. On Said figures, there is shown 
at the blade and at 4 the hub of the propeller. 
The blade is provided with an annular shoulder 
56 and is mounted in a universal suspension 54. 
This universal suspension 54 is mounted in its 
turn in a sleeve 6 adapted to slide with the in 
terposition of a bushing 62 in the socket of hub 
4. Into the outer extremity of the hub socket 
there is Screwed a retaining ring 50 receiving a 
ball bearing 5. There is shown at 52 a cham 
ber completely filled with an incompressible 

is medium and cooperating with a series of cir 
cularly distributed plunger-pistons 53 against 
which bears shoulder 56 of the blade. There is 
shown at 55 a spring which applies against the 
root of the blade a resilient force. The pitch 
Variation of the blade is produced by means of 
a Worm gear 59 integral with sleeve S and mesh 
ing With a worm 60. Fig. 8 shows a section made 
following line GH of Fig. 7. 

Referring now to Fig. 9, there is shown at a 
propeller blade and at 9 a propeller hub. The 
blade is mounted on a lateral projection 64 of a 
blade-carrying member 68 which is mounted for 
Oscillating about a ball joint 75 supported by a 
central tubular member. A hollow socket mem 
ber 2 is connected to hub 9 by means of lower 
portions 3 traversing, each with a certain 
amount of play, a corresponding slot 69 provided 
in the lateral projection 64 of blade-carrying 
member 68, which is also provided with pins St 
engaging the ball joints 66 carried by a member 

Supported by hub 9. The space left between 
the inner face of the spherical upper portion of 
Socket 2 and the outer surface of blade-carrying 
member 68 is filled by a rubber body, the whole 
constituting a universal suspension permitting 
the blade to take any desired inclination. 
According to the invention, the universal 

mounting is relieved from any stresses acting 
in the direction of the blade axis by said rubber 
body confined in the enclosed space between 
Socket 2 and blade-carrying member 68, due to 
its comparative incompressibility, without pre 
venting oscillating movement of the blade-carry 
ing member 68 about ball joint 5. 

It will be understood that reference to rubber' 
as the material used to fill certain spaces or cavi 
ties described herein, is intended to include suit 
ably compounded natural or synthetic rubber and 
mixtures thereof; the rubber masses, in each in 
stance, being operably interposed between rela 
tively moving parts of the sockets and blades to 
permit rocking motion of the blades without ap 
preciable radial displacement thereof with respect 
to the axis of the hub. The rubber may, desir 
ably, be made adherent to the surfaces enclosing 
it, So as to assist, to some extent, in returning 
the blade to its neutral position. 
In order to eliminate any risk of jamming be. 

tween the lateral walls of member 68 and the 
edges of part 2 the thrust member is made of 
two parts, one of them forming a central piston 
68 and the other an annular member 4 adapted 
to Slide with respect to member 68, the displace 
ments of Said annular member being damped by 
means of a cavity or by a series of cavities of 
Variable volume 7, which cavities may be filled 
with rubber. In order to insure the locking of 
piston 68 at low speeds the device is completed 
by a member 76 resiliently applied against the 
interior side of member 68, the displacement of 



7 
said member 76 towards member 68 being limited 
by any suitable device, so that, Lupon the een 
trifugal force exceeding a certain value, inenber 
68 is displaced out of contact with ember 3 
and becomes free to take any inclination (within 
the obvious limitations of the structure Show)). 

According to another feature of the invention 
the device initing the displacement of member 
6 is adapted to act in response to centrifugal 

iforce. Thus as soon as the centrifugal force 
reaches ; a predetermined value, member 6 is 
"urged by Said force in the direction of tunlocking. 
In the example. ShOWIn this" deyice COEprises Cen 
trifugal masses 9 mounted on arms 80 pivoted 
about fixed axes and acting by levels 8 on a 
fange 82 provide?i on sa rod 83 riigiöi With menm 
ber 76. There is shown at 8 a resilient sing 
urging member 76 in the direction opposite to 
that corresponding to unlocking. 

It will be noted finally that, in order to avoid 
any jamming, there is left:a certain play between 
In ember 68 and ring is provided between said 
member and the Spherica bearing 5, as Well as 
between pins it and Spherical beariagS 66 in 
Order to permit the sliding of ring 66 following 
axis 6. 

It will be thus understood that the invention 
provides a System of propeller blade mountilag 
which may receive thrust forces as well as trac 
tion forces, While completely relieying the uni 
Ver:Sal mounting of a blade from the forces di 
rected following a general direction perpendicu 
lar to the plane of the universal mounting, these 
forces, in the case of a propeller, being consti 
tuted by centrifugalforces. 

Although Seyeral embodiments of the inven 
tion have been illustrated and described, varios 
changes in the form or relative arrangement of 
parts, which will now appear to those skilled in 
the art, may be inade without departing from 
the Scope of the invention. Reference is therefore 
to be made to the appended clains for a defini 
tion of the limits of the invention. 
What We cairn is: 
l. An articulation mounting for connecting to 

a hlub structure a propeller blade : angularly mov 
able With respect to said hub structure about at 
least one axis comprising, a universal joint be 
tween Said blade and said hub arranged to per 
mit SWiveling of said blade with respect to the 
hub, an anchor member for said blade disposed 
upon said hub, means for retaining Said anchor 
member in operative association with said hub 
-against Centrifugal force, and means for anchor 
-ing said blade to said anchor member against 
Centrifugal force independently of said taiversal 
joint, said means including an enclosed space ef 
!Constant Volume interposed between said anchor 
member and at least one blade attachinentnerin 
ber, said enclosed space being entirely filted with 
'a defornable maSS.confined Within said Space and 
of a consistency to flow in the nanner of an in 
-compressible liquid, the entire filling and the 
incompressibility of the mass together prevent 
ing any radial displacement of said blade away 
from Said hub SO as to relieye Said joint from the 
action of centrifugal force, and the deformabie 
-character of said maSS providing Said SWiveling 
of the blade. 

2. An articulation mounting for connecting ito 
a propeller hub a propeller blade adapted to 
angularly adjust itself freely with respect to Said 
hub. about two mutually perpendicular axes eon 
prising, means for mounting said blade on said 
hub for rotation about said axes so that the longi 

5 

10 

5 
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5 

8 
tudinal axis of said blade can assume, inder the 
action of forces acting thereon, a more or less 
anked position with respect to a general direc 

tion perpen?icular to the plane containing Said 
axes, an anchor member for Said blade disposed 
upon said hub, means for retaining said 'anchor 
enbei in Gperative association. With Said ho 

against centrifugal force, and means for substan 
tially relieving said axes of articulation from the 
action of forces acting on the blade in the direc 
tion of its longitudinal axis away from the hub, 
Said Eileans includirag an enclosed space Of Cora 
Stant Volume interposed between said anchor 
member and at least one blade attachment mern 
ber, said enclosed space being entirely filled with 
a deformable mass confined within said space 
bearing upon said anchor member and said hub 
and of a consisteney to flow in the manner of an 
incompressible liquid, the incompressibility of 
Which prevents any radial displacement of said 
blade away from said hub so as to relieve said 
joint from the action of centrifugal force, the 
fillient character of the mass providing said free 
angular adjustment of the blade. 

3. An articulation mounting for connecting to 
a hlub structure a propeller blade angularly mov 
aible with respect to said hub structure, compris 
ing a socket member rotatably mounted on said 
hub, a Cardian joint between the blacie root and 
Said Socket 'Eileiriber adapted to transmit rota 
tional ingveinent fronn the socket member to said 
biade root while permitting free swivel movement 
of the blade, an anchor member for said blade 
Constituted by an inner transverse wall within 
Said Socket meinber, and means for anchoring 
Said blade to Said anchor member including a 
receSS Within a face of said inner wall opposite 
Said blade root, a flowable mass entirely filling 
the 'Space and interposed between relatively mov 

{} able parts thereof, said mass constituted by a 
quantity of balls of a size to flow in the manner 
of an incompressible liquid within said recess, an 
outer transverse wall disposed within said socket 
member to completely cover said recess and hav 

; †ng an inwardy Projecting central portion, said 
relatively movable parts comprising a plurality 
of plunger pistons slidably mounted around said 
Central portion, Said plunger pistons and said 
central portion being contiguous with the surface 
of Said-deformatolenass so as to confine the same 
Within Sai?i recess, a number of apertures pro 
vided in Saidinner transverse wall corresponding 
to the number of Said plunger pistons, and means 
for connecting Said blade to said plunger pistons 

5 through Said apertures, the arrangement being 
"Stich that any radial displacement of said blade 
away fron Said hub is prevented by the incon 
pressibility of Said deformable mass so as to 
relieve the axes of said Cardian joint from the 
action of Centrifugal force whilst the deform 
ability of Said maSS allows said free swivel move 
Iment of the bla?e. 

4. An articulation mounting for connecting to 
a propeller hub a propeller blade adapted to 
angularly adjust itself freely with respect to said 
hub about two mutually perpeneticular axes C0??ì 
prising, means for mounting said blade on said 
hub for rotation about said two mutually per 
pendicular axes so that the longitudinal axis of 
Said blade can assume, under the action of forces 
acting thereon, a more or less banked position 
With respect to a general direction perpendicular 
to the plane containing said axes and independ 
ent means for preventing any radial displace 
ment of Said blade away from said hlub, said 
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independent means comprising a chamber ele 
ment formed in the hub and interposed between 
the hub and blade, Said chamber element being 
formed in a configuration to provide cylinders 
and passage means interconnecting said cylin 
ders, a plurality of pistons on the blade, Said 
pistons arranged in a circle on the blade mount 
ing means, the cylinders being arranged on a like 
circle in the hub with the pistons movably mount 
ed therein but of Such a size as to close the cham 
ber, the chamber including the passage means 
being completely filled with a Substantially non 
compressible flowable mass constituted by a 
quantity of balls of Such a size as to flow in the 
manner of an incompressible liquid, flexible con 
nectors secured to the blade and arranged to lie 
approximately along the lines of a cylindrical 
Surface the axis of which coincides with the axis 
of said mounting means, the opposed ends of Said 
connectors connected to respective pistons, said 
connectors being of Such a length as to apply 
preSSure to Said foWable raSS. 

5. An articulation mounting according to claim 
1, in which the enclosed space comprises at least 
One chamber of a constant Volume and of a Vari 
able form and in which the deformable maSS is 
a rubber composition. 

6. An articulation mounting according to claim 
1, in which the enclosed Space has the shape of a 
Semi-spherical head and is located coaxially With 
the axis of the pivotal mounting means of the 
blade and between a member rigid With said blade 
and a member rigid With the hub. 

7. An articulation mounting according to claim 
6, in which the deformable maSS is a rubber con 
position adhered to the walls of the enclosed 
Spaced. 

8. An articulation mounting according to claim 
6, in Which the enclosed space is bounded in One 
direction by a, semi-spherical surface of the mem 
ber rigid With the hub and in the opposite direc 
tion by a semi-spherical Surface of the member 
rigid with the blade. 

10 
9. An articulation mounting of a propellerblade 

according to claim 4, in which there is provided 
an even number of said pistons, each of said pis 
tons having a corresponding one of said pistons 

5 located diametrically opposite thereto in said 
circle whereby the two pistons of each pair are 
movable in Opposite directions upon oscillation 
of the blade. 

ROBERT DOUSSAIN. 
O ROBERT BOUSSON. 

LOUIS PERRER, 
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