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8 Claims.
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-jét 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,
. 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 or eélse 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
prov1de an improved articulation mounting for 'a
propeller blade permitting substantially decreas-
ing the weight of the blades dnd. also reducing
the reaction forces applied to the hub as a result
of serodynamic and centrifugal forces, with sub=
stantial reduction:also of the weight of the hub.

‘In carrying out these objects-the articulation
mountmg coniprises a univérsal joint bétween 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 belng so.constructed that said articu-
lation mountmg is reheved from stresses due to
said-forces.
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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~
fermined 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 propéllers instead of a
decrease thiereof, 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 ma-
terials of great stress resistance is not interesting

- except for propellers: exceéeding certain size and

in general requires a, costly tooling which cannot
be amortized if the manufacture is'niot based on

. mass production. -

~In-order: to brmg forth more clearly the ad-.

vantages which may be obtained by the-use of thel_
new articulation mountmg, it may:.be useful to.

*‘recall the férces acting on- a propeller “blade.

- These forces depend on. one hand on the mass’
-of the blades (gravity and inertia forces dué, to-

'.;centnfugal and tangentlal acceleratmns) and on

40

It seems therefore that the ideal solutmn con-
msts in makmg propelier blades automatically ad-
justable'at any ‘tirae following the direction: of the

- resultant of aerodynarnic forces producing bend-
* ing moments and the action of centrifugal forces.

the other hand on-the aerodynamlcal ‘reactions

Which constltute the very essence of a propeller
_operation. -

i Generally, if ‘one con51ders a propeller operat—
,ing at. a constant speed, 1t can be determined
_that ‘the. main stresses, at any poinf of a.blade,
“are due to cehtrifugal. forces which translate

themselves -into- tensile stresses and to bendmg

moments due to aerodynam1ca1 reactmns

-In order to av01d a too great mcrease of 'the

55

However, this prmcrple of ‘free oscillating blades

‘with o automatic ~comperisation, whilst having'

been apphed for:a long time to.blades of heli-
copters:and the 11ke has not been used industrial-
Iy in relation with screw. propellers, ventilators or

similar “apparatus, principally. due: to. the - im-

portance of centrifugal forces acting’ on the ar- _'
ticulation motnting of such blades.: -

To cite an example, it will be sufﬁment to men- .
tion that a helicopter blade of 4 meters in radius; .
of a weight of 40 kes, 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 Duralumiin, 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 devél-
oped under the action of centrifugal forces is 50
times greater and may attain 100 tons. Itedn be
easily understood that such efforfs lead inévitably
to heavy structures and make. illusory any pos=-
sibility of reduction of the weight of the blade.

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 té a bilade, - Por in=
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 ¢:

¢an rotate and which in its turn will be adapted
to oscillate with réspéct to the Hub, thé pitch
variation of the blade heing controlléd by a sec-
ond oscillating couplifig ¢oncenftric with respect
to the first.

The above ahd othér objects and féatures of
the invention will be bétter 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 émbodiments of the articula-
tion mounting according to the invention applied
to screw propellers with oscillating blades

On the drawings:

- Figure 1 shows in section madé pérpendicular-
1y to the axis of rotation of the propeller & blade

T

f)

10
it

root and its oscillatory mounting in the hub -

socket;

Fig. 1la is a section taken on the linhe I—I of
Fig.'1;

Figuie 2 i§ 4 Section made following line AB
of Fig. 1 and showing the uyniversal articulation;

Figure 3 is a section made following hne CD
of Fig. 1;

Figure 3a is 4 similar view t6 that of Fig. 3 anid
showing a modified structure;

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

Figure 5 is a section similar to that of Fig. 1
‘showing another form of émbodiment; Co

Figure 6 is 4 section made following axis EF
of Fig. 5;

Figure 7 shows another modified ‘coistruction:

Figuie 8 is & Section view takén on the line
GH of Fig. 7Tand

Figure 9 shows another embodimerit of the if-
vention.

Referring now to the drawings, angd beginning
with Figs. 1 to 4, there is shown & propeller’ blade
i articulated about an axis X—X (Fig. 2). om an
mtermedlary annular member 2. This meitiber

2 is articulated in its turh about axis Y-—Y, pér- -

pendlcular to axis X--X in g sleeve 8, these two
axes constitutihg thus a universdl moutnting.
Blade | is providéd with two frunhions received
intg two ball bearings respectively & and 5 se-
cured on the intermediary member 2. 'This mem-
ber is provided with two depressions in which aré
fitted ball bearings 6 and. 7 adapted to receivé
respectively two trunnions cartied by sleevé 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 § in whifch it is guided by a splined
connection. Sleeve '§ is made integral with, or

45
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may carry fixed thereon, a worm gear providing
a pitch varying connection for the blade. This
sleeve 8 is rotatably mouritéd in a corresponding
hub socket 8 by means 6f two bdll, or inl general
antifriction, bearings 10 and 11 whilst it is re-
tained against movement in the radial direction
by a thrust bearing 12.

Bearing 1 is directly fitted in a centered de-
pression af the inner end of the hub socket 9
and rests upon & resilient gasket 13 whilst bear-
ing 16 is fittéd ih a coaxial depression provided
in a thrust nut 14 screwed into the hub socket 9.

The centrifugal force is resisted by a set of
cables such as siown in section on Fig. 2, a pair
of such cables 15 and 16 located diametrically
opposite one to the other being indicated in Figs.
l-and 2.

Each cable is secured by one of its extremities
to the blade in any suitable manner. Pig. 4
shows a particular manner in which these cables
¢an be connected to the blade. . Id this example
cable 5 for instdnce, terminated like a spoke
of a bicycle wheel with a thresaded portion 17 ie-
ceiving a self-locking nut {8, permits establishing

3 & connection between said cablé and a strength-

ening member {9 inside the blade.

If the example shown in Fig. 1 tle blade f is
provided with héllow portions 28 desighed on one
hand to permit the mounting of cables and on the

o other hand.tc réduce the weight of the blade,

this reduction of the weight being madde possible
as a result of an almost ¢omplete elimination of
stresses due to bendihg moments and the ab-
sorption of tensilte stresses resulting from the #ac-

5 tion of the centnfugal force, directly by the ¢a-

bles.

Ag sHown in Figs, T and 2 the itner extreniity
of the blade is provided at the level of the uni-
versal mounting with a member 2t adapted to
guide the cables upon oscillations of the blade.

Each of thie cables, such ds for example {5 and
£6, 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 pnsmatm form
as Shown in Fig. 3 ¢ a ¢ylindrical form a§ shown
on Fig, 3¢ and slide ih the bottom of an enclosed
space or ¢hamber 25,

This chamber 25 may be completely filled with
an incompréssible flilid or else as shown i the
drawmg with metallic balls of a réduced diani-
eter. This Iatter arrangement eliminates all
problems connectéd with the provision of 4 fluid=
tight chamber. As hag been shown by thé two
eXamples given on ﬂ‘xgs ‘3 and 3¢ the féxible con=
nectors or cables and their pistons may be ar-
ranged to lie in the surface of a single or a plu-
rality of cyliniders.

Chamber 2§ is closed by a cover 26 provxded
with passages’ for guiding the cablés. Ttis formed

. in a-Hhollow member 24 closed at one end by cover

26 'and at the other énd by a second cover %4
An outer shoulder or ﬁange provided on mémber
24 bears against the- mner edge of sleeve & wnd
transmits thus through the intermediary of said
last member the. force of traétion produced by
centrifugal actiomn to thrust bedring 12, Betwéen
member 24 ang steevé ¥ there is provided o -cont-
pression spring 27 which is designed fo . place
initially under tensioh the conneeting cables.
The Distons 22, 23, ete. have g freely sliding
fit iti & generally annular chamber (or annulsrly
disposed series of chambers; Fig. 3d) so that esch
piston is free to move vertlcally The ¢hamber
in which ' the pistons sre fitted is ‘& dowiward
extension of the éytndrical -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 15, it forces said material to push down-
ward by a corresponding amount the piston 23
so that the rod or cable I8 is maintained taut.
Assuming 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 he
understood that the said pistons will move the
greatest distance and that the pistons adjacent
t0 22 and 23 will move progressively decreasing
distances upward or downward, 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 slesve 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 sliding 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 previocusly, the articulation
mounting according to the invention may be
applied also to variable pitch propellers with os-
cillating blades in whieh the universal connection
is carried by the hub. An exampile of such an
arrangement is shown on Figs. 5 and 6.

Referring now to these figures, blade: {, as
shown. therein, is. terminated at its root end by
a threaded portion screwed into a sleeve 38 pro-
vided 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 30 is on the other hand mounted concen-
trically in sleeve 34 by means of two ball or in
general anti-friction bearings 35 and 38, sleeve
34 being adapted to slide radially with respect
to member 48’ which is adapted to oscillate with
respect to hub 4! through- the intermediary of
a- universal mounting. ‘

At its inner extremity sleeve 30 is provided

with a longitudinally grooved extension, by means F

of which it is mounted into a correspondingly
splined extremity of shaft 87, 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 48. 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 41 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. 7 and 8 show a modified- embodiment of
the invention'also applied to a propeller blade

(73
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6
and in which s 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 41 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 61 adapted to slide with the in-
terposition of a bushing 62 in the socket of hub
41. Into the outer extremity of the hub socket
there is screwed a retaining ring 59 receiving a
ball bearing §1. There is shown at 52 a cham-
ber completely  filled: with an incompressible

5 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 §9 integral with sleeve 61 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 84 of a
blade-carrying member 88 which is mounted for
oscillating -about a ball joint 75 supported by a
central tubular member. A hollow socket mem-
ber 72 is connected to hub § by means of lower
portions 13 “traversing, each with a  certain
amount of play, s corresponding slot 89 provided
in the lateral projection 64 of blade-carrying
member 68, which is also provided with pins §7
engaging the hall joints §6 carried by a member
10 supported by hub 9. The space left between
the inner face of the spherical upper portion of
socket T2 and.the outer surface of blade-carrying
member 68 is filled by a rubber body, the whole
constituting s 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 72 and blade-carrying member 88, due to
its comparative incompressibility, without pre-
venting oscillating movement of the blade-carry-
ing member 88 about ball joint 75.

It will be understood that reference to “rubber”

a8 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-
breciable 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 ben

‘tween. the lateral walls of member 88 and the

edges of part 12 the thrust member is made of
two parts, one of them forming a central piston
§8 and the other an annular member 74 adapted
to slide with respect to.member 68, the displace-
ments of said annular member being damped hy

~means of a cavity -or by.a series of cavities of

variable. volume T1, 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 16 resiliently applied against the
interior side of member. §8, the dlsplacement of
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said member 16 towards member €68 being limited
by any suitable -deviece, so that, upen the cen-
trifugal force execeeding s -certain value, member
68 is displaced -out of contact with member 713
and becomes free to take any inclination (within
ithe obvious limitations:of the structure shown) .

According 1o -another feature of the invention
the ‘device limiting the displacement of member
16 is ‘adapted to act ‘in response 4o centrifugal
force. Thus -as soon as tThe centrifugal forece
reaches a predetermined wvalue, member 76 is
urged by-said force in the direction -of -unlocking.
In the example shown this device comiprises cen~
trifugal masses ¥9 mounted on arms 80 :pivoted
ghout fixed axes and acting by levers 81 on-a
flange 82 provided on @ rod 8% rigid with mem-~
ber 6. There is shiown at 84 'a resilient Ting
arging member 16 -in the direction opposite to
‘that corresponding tounlecking.

It will be noted finally that, in order to aveid
any jamming, there is left:a icertain play between
member 68 and ring 77 provided between said
member and the spherical kearing 95, as well as
between pins 97 and spherical bearings 6§ in
order to permit the sliding of ring §§ following
axis 61. )

It will be thus understood that the invention
‘provides -a :system :of ‘propeller blade mounting
which ‘may receive thrust forces as well as trac-
tion forces, ‘while completely relieving the uni-
versa] 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-
$uted by centrifugal forces.

Although several embodiments of the inven-
“tion have been. illustrated and described, various
changes in the form or relative arrengemsnt .of
parts, which will now appear o those skilled in

the -art, may be made without departing from. u-

the scope of the invention. Reference istherefore
1o be made o the appended claims for a defini-
tion.of the limits.of the invention.

What we claimis:

1. An articulation :mounting ‘for ceninecting to
‘& hub 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 dispesed
upon :said -hub, ‘means for retaining szid ancher
‘member ‘in operative ‘association "with -said hub
-against centrifugal force, .and means-for-anchor-
-ing said ‘blade 0 said -anchor member against
centrifugal force mdependently .of said universal
joint, said means including -an enclosed space -6f
constant volume interposed ‘between said anchoer
member -and at least one blade attachment-mem-
ber, :said enclosed space being -enbirely flted with
8- deformable mass.confined within:said space-and
of a consistency to flow in the manner 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 relieve:said joint from the
action of centrifugal force, and ‘the deformable
-character .of .said ‘mass providing said -swiveling
‘of the blade.

2. An articulation meunting for connecting o .

:a propeller ‘hub a propeller blade adapted to
angularly adjust itself fre€ly with respect 1o said
‘hub -about two mubually perbendicular axes ‘ecm~
prising, smeans ‘for mounting :said ‘blade on - said
‘hub for rotation about said-axessothatthe'longi-

<
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‘tudinal ‘axis of said blade -can assume, under the

acetion of foroes -acting thereon, a ‘more -or less
‘banked ‘position with respect to a -general-direc~
tion -perpendicular to ‘the -plane -containing -said
-axes, an anchor member for said blade disposed
upen -said -hub, means for retaining said-anchor
member in c¢perative association with said hub

-against centrifugal force, and means for substan-

Yially relieving said axes of articulation from the
actien of forces-acting on the blade in the direc-
#ion of its lengitudimal -axis away from the hub,
said means including -an enclosed space of 'von~
stant volume -interposed hetween said anchor
member-and atleast one blade attachment mem-
er, said enclosed space being entirely filled with
a deformable mass confined within said ‘space
bearing upon s2id ‘anchor member ‘and ‘said hub
and of ‘a-consisteney to flow in the manner of an
incompressible liquid, the -incompressibility of
whieh -prevents any radial displacement of said
‘blade away ‘from said Twub so “as ‘to relieve said
joint from the action of eentrifugal ‘force, the
fiuent character of the mass ‘providing said free
angular adjustment of the blade.

3. An-articulation mounting for connecting to
a hub strueture a propeller blade angularly mov-
-able with respect to ‘said hub ‘structure, compris-
ing g -socket member Totatably ‘mounted on said
hub, a ‘Cardan joint between the blade Toot and
said socket ‘member adapted ‘to transmit rota-~
tional movement from the socket member to said
‘Blade root while permitting free swivel mrovement
of the Dblade, an anchor member for said blade
constituted by an inner fransverse wall within

5 said socket member, and means for anchoring

sald %lade to said anchor ‘member including a
recess within a face of said inner wall opposite
said blade root, a flowable mass entirely filling
‘the spaceand interposed between rélatively mov-
-able. parts thereof, 'said ‘mass constituted by =2
-gquantity of balls ofa size to flow in the mammer
of -an ineompressible lquid within said recess,.an
outer transverse wall disposed within said socket
‘member to completely cover said recess and hav-
‘ing an inwardly projecting central portion, saii
relatively movable parts ‘comprising a plurdlity
‘of plunger pistons slidably mounted around said
central portion, said plungeér pistons and said
-central portion being contiguous with the surface
‘of said-deformable mass 50 a5 to confine the same
within -said recess, @ number of apertures pro-
-vided in -saitl inner transverse wall corresponding
“$o the number ‘of -said plunger pistons, and means
for connecting said blade to said plunger pistons

5 ‘through -said apertures, the arrangement “heing

stich that any radial displacement of said Hlade
away from -said hub is prevented by the incom-
pressibility of said ‘deformsable mass so as to
relieve the axes of said Cardan joint Trom the
action ‘of centrifugal force whilst the defarm-
ability of said mass allows.said free swivel move-
ment of the Hlade.

4. An articulation mounting for conngeting fo
‘& propeller thub a propeller ‘blade adapted to
-amgularly adjust itself freely with respect to.said
hub about two mutually perpendicular axes com-
‘prising, ‘means for mounting said Hlade on said
hub for rotation about said two mutually per-
‘pendicular axes so thet the longituding]l axis of
said ‘blade can assume, under the action of forces
acting thereon, a more or less hanked position
with respect to a general direction Pperpendicular
to the plane containing said axes and independ-
ent ‘means for préeventing any radisl .displace-
‘ment of said blade away from said hub, 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 flowable mass.

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 compositicn.

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 com-~
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 o propeller hlade
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 diamefrically opposite thereto in said
circle whereby the two pistons of each pair are
movable in opposite directions upon oscillation
of the blade.

ROBERT DOUSSAIN.

10 ROBERT BOUSSON.

LOUIS PERRIER.
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