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This invention relates to a mechanism for
airscrews (pulling, pushing or sustaining
screws) with adjustable pitch, adapted to
produce automatically the pitch variation in

6 such manner that the pitch is at any time the
best suited for obtaining the highest efficien-
cy from the engine and propeller, independ-
ently of the speed of the aircraft or other
vehicle on which the propeller is mounted.

10 . According to this invention the engine
working follows therefore substantially a
constant curve of utilization, with any vari-
ation in the conditions of flight (relative
axial speed of the propeller and density of

15 the medium). The said curve of utilization

may be chosen at will by the pilot through a. s !
" gle B, and therefore in the pitch, until the

suitable device and is maintained automati-
cally constant under any conditions of flight,

as long as the pilot’s action does not modify

20 jt even during flight. '
According to this invention the blades are
not rigidly secured to the hub, but are capa-
ble of a rotary movement 8 on the axis on
which they are keyed for varying the pro-
peller pitch, as well as of an angular move-
ment « on a pivot, of which the axis is par-
allel to the axis of the propeller shaft. The
two movements are inter-dependent so that
to an angular displacement « of the blade on
the said pivot corresponds a given angular
rotation B of the blade about its axis, 1. e. a
_ given variation in the propeller pitch in the
desired direction. - It will be understood that
the rotation « instead of being performed di-
rectly by the blade can be effected by a blade
carrier loosely mounted on the propeller

26
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shaft, in which case the angle a is equal to the -

relative angular displacement of the blade
40 carrier and hub. ' '

" This inter-dependence of movements is
obtained automatically according to this in-
vention, the blade or the blade-carrier being
‘subjected simultaneously to two forces both

45 proportional to the square of the speed of
rotation, but opposed to each other, i-e. being
subjected on one side to the action of the cen-
trifugal force acting; (@) on the mass of the
blade; (?) on an auxiliary mass not rigidly

© 50 econnected to the blade; (¢) onbothmassesand

on the other side to the resistance of the me-
dium in which the propeller moves.

If a change in the speed of flight or in the
density of air disturbs the above said balance
of rotation between the centrifugal force and
the aerodynamic force, a displacement of the
blade (or of the blade-carrier) is generated,
and this displacement, through the cynematic
connection referred to above, causes in turn
a rotation of the blade through a certain an-

ole 8 in the direction which re-establishes the -

balance. -

In other words, the variations of the angles
« and 8 are so inter-dependent that to any in-
crease. (or reduction) in the angle « corre-
sponds a reduction (or increase) in the an-

cause which has produced the increase (or
reduction) in the former is annulled.

A further object of this invention is to pro-
vide means for preventing the aerodynamic
forces from objectionably affecting the work-
ing of the mechanism.

A further object of this invention is to pro-
vide a device of simple construction placed
within reach of the pilot for going over from
one to another curve of utilization of the en-
gine by which the propeller is moved, with-
out acting on the engine controls.

The accompanying drawings show a con-
struction of the object of this invention. In
this construction the centrifugal force com-
ing into action through the automatic mecha-
nism acts as specified above under (8).

Figure 1 is a front view of the propeller
hub portion, in which the arrows referred to
by « denote the angular displacements in the
two directions of the blade-carrier with re-
spect to the hub which carries along in rota-
tion the said carrier through members sub-
jected to the centrifugal force.

Figure 2 is a plan view of Fig. 1 with the -
mechanism for adjusting the pitch partly in
side view and partly in axial section.

Figure 2a is a cross section of the blade
showing the angle 8 under which it is keyed.

Figure 3 shows the mechanism, the propel-
ler and its carrier being removed.

Figure 4 is a rear view of the vropeller
shown in Fig. 1. ’
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Referring to the drawings, 1 denotes a hub
rigidly keyed on the engine shaft, 2 is a blade-
carrier loosely fitted on the hub 1 and axially
held thereon by the flange 8 of the hub 1-and
by the thrust bearing 4 clamped by the screw-
threaded ring 5. The blade-carrier 2 is pro-
vided with a flange 6 of special form, comn-
prising two arms 7, and a second flange 8
1s fixedly connected to the blade:carr.er by
means of keys 9 and nuts 10.

The flange 3 carries by means of bear ngs
11 the pivots of the swing arms 12 connected
by the rods 13 to the arms 7 of the blade car-
rier 2, in the manner more fully specified
hereinafter. The flange 3 carries also (Fig-
ure 3) the pivot 14 of the quadrant 15 mesh-
ing with the pinion 16 loosely mounted on the
hub 1. The blade-carr’er 2 carries by means

of the flange 6 and flange 8 on trunnions 17

a bearing 18 with a spherical seat for a ball
19 lodged therein with the interposition of
rolling balls and carried by means of a cradle
20 by the strap 21. The strap member 21
presses the ball 19 against the bearing 18
holding against this latter the root 22 of the
blade 23 to which the strap 21 is fastened;
the resulting ball joint 18—19 enables the
blade 23 to take any position and adjustment
relative to the centre of the ball 19, whilst

it follows the blade carrier 2, loosely mount-

ed on the hub 1 on rotation through an angle
B (Figure 2a) corresponding to a rotat on
through an angle « of the blade-carrier 2.
The blade-carrier 2 is connected to the sta-
tionary hub 1 by means of the cross bar 24

to the blades by means of the forks 25 carry-
ing a pair of bearings in diametrically op-
posed positions. The forks 25 are carr’ed
by the cross bar 24 by means of a short arm
26 fixed to the cross bar 24 and carrying a
slidable seat 27 for a spherieal joint 28 of
the yoke 29 of the forks 25. The members
24, 26 are clamped together by tizghtening the
nut 30. The blade-carrier 2 is. carried along
in rotation by the hub 1 through the togg e
12—13, having a we'ght 31 hinged by the
arm 12 to the flange 3 of the hub 1 and by
the arm 13 to the arms 7 of the flange 6 of
the sleeve 2. The pivot of this latter joint,
consisting of the roller-82, can be displaced
by the pilot in an arcuated slot 33 of the
arm 7, even during flight, so as to vary at
will the arm of the couple of forces due to the

centrifugal force of the members 12—13—31.

In a given position of the roller 32 in the
slot 33, to a given angular aperture of the
toggle corresponds a variation of the angle «
between the hub 1 and the blade-carrier 2 and,
consequently, of the angle 8 under which the
blade 23 is keyed, i. e. a variation in the pro-
peller pitch.

The position of the roller 32; namely of the
argiculated joint of the double rod 13 and of
the arm 7 is determined by the arm 87 (Figs.
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1 and 2) to which is articulated a rod 36 car-
rying a spindle 39 provided with a steep-
pitched thread engaging in a nut 40 carried
by the plate 38 loosely and slidably mounted

in the hub 1. The variation of the position'

of the hinge of the rod 13 causes a change in
the curve of utilization of the engine.

The pilot can vary the angular displace-
ment of the rod 36, 1. e. the curve of utiliza-
tion, even during rotation of the propeller.
by producing an angular displacement of the
spindle 89 through the axial displacement of
the plate 38, obtained by means of a forked
lever 41 through the thrust bearing 42.

In any case the pilot needs not act upon

the engine controls as long as he does not in--

tend to increase or reduce the engine power.

The aerodynamic forces acting on the blade
produce further variations in moments which
may objectionably affect the general working
of the device.- This drawback is obviated by
connecting with the linkage-blade group an
auxiliary weight arranged in front of the
leading edge of the blade. The auxiliary
weight comprising the rods 43 and 44 and any

-other weight fixed thereto is attached to the

root of the blade by means of a sleeve 45
fixed to the strap 21, while the double rod 44
is fixed to the cradle 20. As said above, the
cross bar 24 with the short arm 26 is clamped
by tightening the nut 30. If the centre of
gravity of the blade by virtue of the shape
of the blade or of the supplementary weights
43 and 44 is displaced towards the leading
edge by an extent such that the direction of
the variations in the moments of the aero-
dynamic forces is reversed with respect to the
axis on which the blade is keyed, so that the
said forces assist in a certain way the working
of the device, and if the nut 30 is left loos-

ened, the blades (if geometrically equal to-

each other) will automatically ‘tend to take
equal angles of incidence. This will elimi-
nate any original asymmetry of keying
the mounting of the blades.. When it is not
deemed convenient to utilize this method, the
nut 30 is tightened, but greater care should
then be taken in mounting the blades. It
will be appreciated that the auxiliary weights
43—44 can be incorporated in the blade in
manufactire. '

The unevenness of the propelling couple of
forces, especially when explosion engines are
used, more particularly engines with a small
number of cylinders, gives rise to tangential
inertia forces which disturb the normal work-
ing of the mechanism. ,

The action of said forces on the working of
the mechanism is eliminated by loosely mount-
ing on the hub 1 (or on the engine shaft) a
suitably proportioned beam 46, said beam be-
ing carried along in rotation by its pinion 16
meshing with the quadrants 15 carried by the

flange 3 of thehub 1. The quadrants are sub-
.jected to the variations of the angle o be-
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tween the hub 1 and the blade-carrier 2
through a knob 34 (Fig. 4) provided on the
flange 6 and engaging in a slot 35 of the ex-
tension 47 of the quadrants 15. The beam
46 receives therefore the relative rotary mo-
tion o reversed and amplified through the ra-
tio between the gears 16—15, thus allowing
for the tangential inertia forces. The beam
46 may be provided with additional weights
connected thereto cither rigidly or by an ar-
ticulated joint, as required. '

The constructional details of the automatic
pitch adjusting device, and the solution of
secondary problems may be varied from what
has been described and illustrated by way of

_example without departing from the object

of this invention.

What I claim is:

1. Airscrew propeller comprising, in com-
bination with a propeller shaft, a hub fixed
on said propeller shaft, a blade-carrier loose-
Iy mounted on said hub and having a pair of
opposite flanges, universal supports mounted
between said flanges in diametrally opposed

_positions, blades carried by said universal

supports, diametrally opposite arms on said

_ hub. diametrally opposite arms on said blade-

30

carrier substantially at right angles to the
arms on the hub, toggles connecting adjacent
arms on said hub and blade-carrier, centrifu-
gal weights carried by said toggles, a cross
bar secured to the hub and forks pivoted to
the universal supports and connected by a

" telescopic and spherical joint to the ends of

40

50

said eross bar.

9. Airscrew comprising, in combination
with a prepeller shaft, a hub secured on said
propeller shaft. a blade-carrier loosely
mounted on said hub and having a pair of
opposite flanges, universal supports mount-
ed between said flanges in diametrally oppo-
site positions, blades carried by said universal
supports, diametrally opposite arms on said
hub. diametrally opposite arms on said blade-
carrier substantially at right angles to the
arms on the hub, toggles pivoted to the arms
on the hub, a pin and slot joint for connecting
said toggles to the arms on the blade-carrier
so that the pin can.be adjusted at will in the
slot, centrifugal weight carried by said tog-
gles. a cross bar secured to the hub and forks
pivoted to the universal supports and con-
nected by a spherical and telescopic joint to

~the ends of said bar.

3. Airscrew comprising, in combination
with a propeller shaft, a hub fixed on said
propeller shaft, a blade-carrier loosely

" mounted on said hub, blades mounted on
. said-blude=carrier capable of swinging about

60

their axis and in the plane of rotation, a tog-

- gle connecting: said hub to said blade-carrier,

65

a centrifugal weight carried by said toggle
and means carried by said hub for rotating
said blades about their axis according to the
action of the centrifugal force on said toggle,

universal

3

a beam for compensating tangential inertia
forces loosely mounted on said hub, a pinion
fixedly connected to said beam, quadrants

eshing with said pinion and pivoted on said
hub and a pin and slot joint between said
quadrants and said blade-carrier.

4. Airscrew propeller, comprising in com-
bination with a propeller shaft, a hub fixed
on said propeller shaft, a blade-carrier
loosely mounted on said hub and having a
pair-of opposite flanges, universal supports
mounted between said flanges in diametrally
opposed positions, blades carried by said
supports, diametrally opposite
arms on said hub, diametraily opposite
arms on said blade-carrier substantially at
right angles to the arms on the hub, toggles
connecting adjacent arms on said hub and
blade-carrier, centrifugal weights carried by
said toggles, a cross bar secured to the hub and
forks pivoted to the universal supports and
connected by a telescopic and spherical joint
to the ends of said cross bar, a beam for com-
pensating tangential inertia forces loosely
mounted on said hub, a2 pinion fixedly con-

“nected to said beam, quadrants meshing with

said pinion and pivoted to the arms on said
hub and a pin and slot joint between said
gquadrants and the arms on the blade-carrier.

5. Airscrew comprising, in combinaticn, a
Liub, blades mounted on said hub capable of
swinging about their axis and in the plane
of rotation and means responding to the cen-
trifugal force through which the blades are
automatically set, during rotation, in their
balanced position under the combined action
of the centrifugal and aerodynamic forces,
and means for compensating tangential in-
ertia forces.

6. Airscrew comprising, in combination
with a propeller shaft, a hub secured on said

propeller “shaft, a blade-carrier loosely
mounted on said hub and having a pair of

opposite flanges, universal supports mounted
between said flanges in diametrally opposite
positions,
supports, diametrally opposite arms on said
hub, diametrally opposite arms on said blade-
carrier substantially at right angles to the
arms on thé hub, toggles pivoted to the arms
on the hub, a pin and slot joint for connect-
ing said toggles to the arms on the blade-
carrier so that the pin can be adjusted at will
in the slot, centrifugal weights carried. by
said toggles, a cross bar secured to the hub,
forks pivoted to the universal supports and
connected by a spherical and telescopic joint
to the ends of said bar, a beam for compen-
sating tangential inertia forces loosely
mounted on said hub, a pinion fixedly con-
nected to said beam, quadrants meshing with
said pinion and pivoted to the arms on said
hub and a pin and slot joint between said
quadrants and the arms on the blade-carrier.

7. Airscrew comprising, in combination

blades carried by said universal
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with a propeller shaft, a hub fixed on said
shaft, a blade-carrier loosely mounted on
said hub and having a pair of opposite
flanges, universal supports mounted between
said flanges at diametrally opposite points,
blades carried by said universal supports,

diametrally opposite arms on said hub, diam-

etrally opposite arms on said blade-carrier
substantially at right angles to the arms on
the hub, toggles pivoted to the arms on the
hub, a pin and slot joint for connecting said
toggles to the arms on the blade-carrier, cen-
trifugal weights carried by said toggles, an
arm pivoted to a member of each of said
toggles, a plate slidably keyed on said hub, a
link hinged to said arm and having a screw-
threaded spindle engaging in a nut on said
plate, a hand-operated lever for displacing
said plate in order to rotate said link and to
adjust said spindle in its slot, a cross bar
fixed to the hub and forks pivoted to the uni-
versal supports and connected by a spherical

and telescopic joint to the ends of said cross

bar.

8. Airscrew comprising, in' combination"

with a propeller shaft, a hub fixed on said
shaft, a blade-carrier loosely mounted on said
hub and having a pair of opposite flanges,
universal supports mounted between said
flanges at diametrally opposite points, blades
carried by said universal supports, diamet-
rally opposite arms on said hub, diametrally
opposite arms on said blade-carrier substan-
tially at right angles to the arms on the hub,
toggles pivoted to the arms on the hub, a pin
and slot joint for connecting said toggles to
the arms on the blade-carrier, centrifugal
weights carried by said toggles, an arm piv-
oted to a member of each of said toggles, a
plate slidablykeyed on said hub, a link hinged
to said arm and having a screw-threaded
spindle engaging-in a nut on said plate, a
hand-operated lever for displacing said plate
in order to rotate said link and to adjust said
spindle in its slot, a cross bar fixed to the hub
and forks pivoted to the universal supports
and connected by a spherical and telescopic
joint to the ends of said cross bar, a beam for
compensating tangential inertia forces loose-

50 ly mounted on said hub, a pinion fixedly con-
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nected to said beam, quadrants meshing with
said pinion and pivoted to the arms on said
hub and a pin and slot joint between said

‘quadrants and the arms on the blade-carrier.

9. Airscrew comprising, in combination
with a propeller shaft, a hub fixed on said
propeller shaft, a blade-carrier loosely

mounted on said hub, blades mounted on said

blade-carrier, capable of swinging about
their axis and in the plane of rotation, tog-
gles connecting said hub to szid blade-carrier,
centrifugal weights carried by said toggles,
means carried by said hub for rotating said
blades about their axes according to the ac-
tion of the centrifugal force on said toggles,

1,895,043

a beam for compensating tangential inertia
forces loosely mounted on said hub, a pinion
fixedly connected to said beam, quadrants
meshing with said pinion and pivoted to said
hub, a pin and slot joint between said quad-
rants and said blade-carrier and auxiliary
centrifugal weights fixed to the attachment
of the blades in front of the leading edge to
prevent variations in the moments of rota-
tion due to the aerodynamical forces.

-10. Airscrew comprising, in combination
with a propeller shaft, a hub secured on said
propeller- shaft, a blade-carrier loosely
mounted on said hub and having a pair of
opposite flanges, universal supports mount-
ed between said flanges in diametrally op-
posite positions, blades carried by said uni-
versal supports, diametrally opposite arms
on said hub, diametrally opposite arms on
said blade-carrier substantially at right
angles to the arms on the hub, toggles piv-
oted to the arms on the hub, a pin and slot
joint for connecting said toggles to the arms
on the blade-carrier so that the pin can be
adjusted at w'll in the slot, centrifugal
weights carried by said toggles, a cross bar
secured to the hub, forks pivoted to the uni-
versal supports and connected by a spherical
and telescopic joint to the ends of said bar,
a beam for compensating tangential inertia
forces loosely mounted on said hub, a p'nion
fixedly connected to said beam, quadrants
meshing with said pinion and pivoted to the

arms on said hub and a pin and slot joint
between said quadrants and the arms on the.

blade-carrier, and auxiliary centrifugal
weights fixed to the attachment of the blades
in front of the leading edge for preventing
variations in the moments of rotation due to
the aerodynamical forces. :

11. Airscrew comprising, in combination
with a propeller shaft, a hub secured on said
propeller shaft, a blade-carrier loosely
mounted on said hub and having a pair of op-
posite flanges, universal supports mounted
between said flanges in diametrally oppo-
site positions, blades carried by said wuni-
versal supports, diametrally opposite arms on
said hub, diametrally opposite arms on said
blade-carrier substantially at right angles
to the arms on the hub, toggles pivoted to the
arms on the hub, a pin and slot joint for con-
necting said toggles to the arms on the blade-
carrier so that the pin can be adjusted at will
in the slot, centrifugal weights carried by
said toggles, a cross bar secured to the hub,
forks pivoted to the universal supports and
connected by a spher:cal and telescopic joint

“to the ends of said bar, a-beam for compen-

sating tangential inertia’ forces loosely
mounted on said hub, a pinion fixedly con-
nected (o said beam, quadrants meshing with
said pinion and pivoted to the arms on sa:d
hub, a pin and slot joint between said quad-

70

80

85

90

95

100

105

110

115

120

125

rants and the arms on the blade-carrier and 130



1,805,048

auxiliary centrifugal weights consisting of
rods hinged together and attached to the root
of each blade and to its respective universal
support for preventing variations in the mo-

8 ments of rotation due to the aerodynamical
forces. :

12. An airscrew comprising, in combina-
tion with a propeller shaft,-a hub fixed on
said propeller shaft, a blade-carrier loosely

10 mounted on said hub, blades mounted on said

‘blade-carrier capable of swinging and there-
by causing a variation of the pitch inclina-
tion, means carried by the fixed hub for in-
terdependently connecting said blade oscilla-

16 tions for varying the pitch inclination and
the oscillation of the blade-carrier loosely
mounted on the hub; means to cause said os-
cillating blade-carrier to turn with the hub,
a toggle connecting said hub to said blade-

20 carrier and balancing, through the centrifu-
gal action of its mass, the aerodynamical
moment opposing the rotation of the pro-
peller, being applied to said loosely mounted
blade-carrier.

25 13. An airscrew comprising, in combina-
tion with a propeller shaft, a hub fixed on said .
propeller shaft, a blade-carrier loosely
mounted on said propeller shaft hub and hav-
ing a pair of opposite flanges, spherical sup-

30 ports mounted between said flanges in diam-
etrally opposed positions, blades carried by
said spherical supports in such a way as to
be capable of oscillating in the three spatial
directions, diametrally opposite arms on

35 said hub, diametrally opposite arms on said
blade-carrier, toggles connecting adjacent
arms on said hub and said blade-carrier, cen-
trifugal weights constituted and carried b,
said foggles and means carried by said hub-

40 for rotating said blades about their axis for
varying the pitch according to the differen-

~ tial balancing action of the centrifugal force
acting on said toggles and aerodynamical
forces transmitted from the blades to said

45 spherieal supports and from these latter to
the blade-carrier oscillating about and con-
nected to said hub. N

In testimony whereof, I hereunto affix my
signature. ‘

- 50 EUGENIO MACALUSO.
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