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(57) A stator for pneumatic motor comprises a fixed
body (1) inside whereof a substantially cylindrical stator
cavity (2) is formed wherein arotor (5) is rotatably housed
in an eccentric position to form with the stator cavity (2)
an interspace (51) having a length with increasing sec-
tion from a point of minimum eccentricity (50) to a point
of maximum eccentricity (52), and a length with decreas-
ing section from the point of maximum eccentricity (52)
to the point of minimum eccentricity (50); the stator com-
prises an inlet passage (3) for a pressurised fluid, leading

Stator for pneumatic motor

into the stator cavity (2) in the increasing section length
of said interspace (51), and an outlet passage (4) for the
pressurised fluid leading into the stator cavity (2) in the
decreasing section length of said interspace (51); the
substantially cylindrical stator cavity (2) is provided with
a first ovalisation (20) in the increasing section length of
the interspace (51) at the inlet passage (3) of the fluid,
in order to increase the section of said interspace (51) in
relation to a perfectly cylindrical profile (21).
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Description

The present invention relates to a stator for pneu-
matic motor.

Pneumatic motors comprise a fixed body or stator
inside whereof a cylindrical cavity, known as the stator
cavity, is formed, wherein a rotor is rotatably inserted,
comprising a cylindrical body of smaller diameter, inte-
gral with a motion transmission shaft. The rotor is pro-
vided with a circumferential series of radial blades
extending along the whole length of the cylindrical body
of the rotor itself. The longitudinal axis of the cylindrical
body of the rotor (coinciding with the axis of rotation of
the shaft) is parallel but misaligned in relation to the lon-
gitudinal axis of the stator cavity for a length sufficient for
the cylindrical body of the rotor and the stator cavity to
have a point of contact, and in the stator cavity an inter-
space is formed with an increasing section from said
point of contact (or point of minimum eccentricity) up to
a diametrically opposed point of maximum eccentricity,
and then decreasing from the point of maximum eccen-
tricity to the point of minimum eccentricity. The stator cav-
ity is also provided with an inlet passage for a
pressurised aeriform fluid (typically air) which leads into
the stator cavity itself in the increasing section length of
said interspace, near the point of contact with the cylin-
drical body of the rotor, and a passage for discharge of
said aeriform fluid, which leads into the stator cavity in
the decreasing section length of said interspace,
between the point of maximum eccentricity and the point
of minimum eccentricity. The pressurised fluid entering
the stator cavity through the inlet passage exerts a thrust
action on the radial blades, causing rotation of the rotor
and hence of the transmission shaft, and leaves the sta-
tor cavity through the outlet passage.

The radial blades are substantially laminae slidingly
inserted in respective radial seats formed by housing
notches made in the cylindrical body of the rotor and
which extend longitudinally along the whole length of the
latter. Means are also provided for maintaining the
blades in conditions of forced engagement with the inter-
nal surface of the stator cavity: the blades therefore
project from the cylindrical body of the rotor to an extent
which varies according to the section of said interspace.

Itis clear that, in the point wherein the inlet passage
of the pressurised fluid leads into the stator cavity, the
section of the interspace being still small in said point,
the active surface of the blades (i.e. the surface of the
length of blade between the cylindrical body of the rotor
and the internal surface of the stator cavity) is small, and
therefore is not able to exploit to the full the pressure of
the fluid, which is maximum in that point. This causes a
reduction in the efficiency of the motor, on a par with
other conditions.

In view of the state of the art described, the object
of the present invention is that of providing a stator for a
pneumatic motor which overcomes the above mentioned
disadvantage.
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In accordance with the present invention, this object
is achieved by means of a stator for pneumatic motor
comprising a fixed body wherein a substantially cylindri-
cal stator cavity is formed wherein a rotor is rotatably
housed in an eccentric position to form with the stator
cavity an interspace having a length with increasing sec-
tion from a point of minimum eccentricity to a point of
maximum eccentricity, and a length with decreasing sec-
tion from the point of maximum eccentricity to the point
of minimum eccentricity, said stator comprising an inlet
passage for a pressurised fluid, leading into the stator
cavity in the length with increasing section of said inter-
space, and an outlet passage for the pressurised fluid
leading into the stator cavity in the length with decreasing
section of said interspace, characterised in that said sub-
stantially cylindrical stator cavity is provided with a first
ovalisation, in the length with increasing section of the
interspace at the fluid inlet passage, in order to increase
the section of said interspace in relation to a perfectly
cylindrical profile.

Thanks to the present invention, the section of said
interspace near the inlet of the pressurised fluid is
increased in relation to the case of a perfectly cylindrical
stator cavity. The active surface of the blades of the rotor
is thus increased and as a result the efficiency of the
pneumatic rotor increases.

In accordance with a preferred solution, the stator
cavity also comprises a second ovalisation in the length
with decreasing section of said interspace, to maintain
the section of said interspace constant in a length
between the point of maximum eccentricity and a mouth
of the outlet passage of the pressurised fluid.

In this way the fluid is prevented from compressing
due to the decrease in the section of the interspace
between the point of maximum eccentricity and the outlet
passage, compression which occurs however in the case
of a cylindrical stator cavity, thus causing a braking action
by the fluid on the blades of the rotor.

The features of the present invention will be made
clearer by the following detailed description of one of its
embodiments, illustrated by way of a non-limiting exam-
ple in the accompanying drawings, in which:

Figure 1is a sectioned view along a transverse plane
of a pneumatic motor comprising a rotor according
to the invention;

Figure 2 is a partial section along plane II-11 of Figure
1;

Figure 3 is a partial section along plane -1l of Fig-
ure 1;
Figure 4 is a partial section along plane V-1V of Fig-
ure 1;

Figure 5 is a similar view to Figure 1, with the rotor
rotated;

Figure 6 is a schematic view of a stator according to
the present invention.

With reference to Figure 1, a pneumatic motor com-
prises in a manner in itself known a stator 1 formed sub-
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stantially by a cylindrical body, wherein a stator cavity 2
with a substantially cylindrical shape is formed. Two pas-
sages 3 and 4 are also provided in the stator 1, for inflow
into the stator cavity 2 and for discharge respectively
from the same of a pressurised aeriform fluid, typically
compressed air. The two passages lead into the stator
cavity 2 in separate points along a longitudinal axis (per-
pendicular to the plane of the drawing) of the stator cavity
2 itself. The stator cavity is closed at the two ends by two
respective sealed covers 12 (one of which can be seen
in Figure 2).

Inside of the stator cavity 2 a rotor 5 is rotatably
inserted, comprising a cylindrical body 7 integral with a
motion transmission shaft 6, which is coupled to the rotor
5 by means of a cogged coupling. The longitudinal axis
of the rotor 5, coinciding with its axis of rotation, is parallel
but misaligned in relation to the longitudinal axis of the
stator cavity 2. The misalignment is such that the cylin-
drical body 7 and the stator cavity 2 have a common point
of contact 50, or point of minimum eccentricity. Thus an
interspace 51 is formed between the wall of the stator
cavity 2 and the external surface of the cylindrical body
7, the interspace having a length with increasing section
between the point of minimum eccentricity 50 and a point
of maximum eccentricity 52, diametrically opposed, and
a length with decreasing section between the point of
maximum eccentricity 52 and the point of minimum
eccentricity 50.

In the cylindrical body 7 a circumferential series of
radial notches 8 is also formed and which extend along
the entire length of the cylindrical body 7 (Fig. 2), and in
each of which a respective radial blade 9 is slidingly
housed. As described in a contemporary patent applica-
tion for industrial invention in the name of the same appli-
cant, for each notch 8 two grooves 11 are provided,
formed on the two opposite head faces of the cylindrical
body 7, which have a substantially "L" shape and which
start from the external surface of the cylindrical body 7,
extending radially towards the axis of the cylindrical body
7 (Fig. 4), and bend in an "L" shape to end on the base
of the respective notch 8 (Figs. 1 and 2). The grooves 11
are further forward in relation to the radial notches 8 in
the direction of rotation of the rotor 5.

The stator cavity 2 which, as mentioned, has a sub-
stantially cylindrical shape, nevertheless comprises a
first ovalisation 20, seen more clearly in Figure 6 where
the displacement of the profile of the stator cavity 2 in
relation to a cylindrical profile 21 is shown as a dotted
and dashed line, in order to increase the section of the
interspace 51 in a more marked manner than in the case
of an exactly cylindrical cavity. The ovalisation 20 starts
substantially at the upstream edge 22 of the inlet pas-
sage 3 for compressed air and reaches peak value at the
downstream edge 23 of the inlet passage 3, placed at
60° in relation to the point of minimum eccentricity 50.
The ovalisation 20 then decreases gradually until the
profile of the stator cavity 2 joins up again with the cylin-
drical profile 21, in a point 24 placed between the down-
stream edge 23 of the inlet passage 3 and the point of
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maximum eccentricity 52. In this way the section of the
interspace 51 at the inlet passage 3 for compressed air
and in the immediately subsequent section is greater
than if the stator cavity 2 were perfectly cylindrical. This
causes an increase in the active surface of the blades 9
attheinlet passage 3 for compressed air, where the pres-
sure of the air is greater, and hence better efficiency of
the motor.

The stator cavity 2 also has a second ovalisation 25
which allows the section of the interspace 51 to be main-
tained substantially constant in the length from the point
of maximum eccentricity 52 to the upstream edge 26 of
the air outlet 4, placed at an angle of 60° in relation to
the point of maximum eccentricity 52. In this way the sec-
tion of the interspace 51 is prevented from starting to
decrease from the point of maximum eccentricity 52, as
in the case of a perfectly cylindrical cavity, causing a
reduction in the available volume of air and hence a grad-
ual compression of the latter in an area wherein it is how-
ever appropriate for the air to expand as freely as
possible to then be discharged. The increase in pressure
in the length of the interspace 51 between the point 52
and the outlet 4 slows down the motion of the rotor 5,
causing a loss of power. Having exceeded the point 26,
the ovalisation 25 decreases gradually until the profile of
the stator chamber 2 joins up again with the cylindrical
profile 21, approximately near the downstream edge 27
of the outlet 4.

During operation of the pneumatic motor, the com-
pressed air entering the stator cavity through the inlet
passage 3 disperses clockwise and exerts a thrust action
on the blades 9, causing rotation of the rotor 5. The com-
pressed air in the stator cavity 2 moreover, passing
through the grooves 11, penetrates the base of the
notches 8, thus causing the centrifugal radial thrust of
the blades 9, which are in this way maintained in a con-
dition of forced engagement with the internal surface of
the stator cavity 2.

Claims

1. Stator for pneumatic motor comprising a fixed body
(1) inside whereof a substantially cylindrical stator
cavity (2) is formed wherein a rotor (5) is rotatably
housed in an eccentric position, forming with the sta-
tor cavity (2) an interspace (51) having a length with
increasing section from a point of minimum eccen-
tricity (50) to a point of maximum eccentricity (52),
and a length with decreasing section from the point
of maximum eccentricity (52) to the point of mini-
mum eccentricity (50), said stator comprising an
inlet passage (3) for a pressurised fluid, leading into
the stator cavity (2) in the length with increasing sec-
tion of said interspace (51), and an outlet passage
(4) for the pressurised fluid leading into the stator
cavity (2) in the length with decreasing section of
said interspace (51), characterised in that said sub-
stantially cylindrical stator cavity (2) is provided with
a first ovalisation (20) in the length with increasing
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section of the interspace (51) at the inlet passage
(3) for the fluid, in order to increase the section of
said interspace (51) in relation to a perfectly cylin-
drical profile (21).

Stator for pneumatic motor according to claim 1,
characterised in that the stator cavity (2) moreoever
comprises a second ovalisation (25) in the length
with decreasing secton of said interspace (51), in
order to maintain the section of said interspace (51) 710
substantially constant in a length between the point

of maximum eccentricity (52) and a mouth (26) of

the outlet passage (4) of the pressurised fluid.

Stator for pneumatic motor according to claim 1, 15
characterised in that said rotor (5) comprises a sub-
stantially cylindrical body (7) wherein a circumferen-
tial series of radial notches (8) is formed, said
notches extending along the whole length of the
cylindrical body (7) itself and forming the same 20
number of seats for respective radial blades (9) slid-
ingly inserted in said notches (8), means (11) being
provided for maintaining said radial blades (9) in
conditions of forced engagement with an internal
surface of said stator cavity (2). 25

Stator for pneumatic motor according to claim 3,
characterised in that said means (11) comprise a
pair of grooves (11) for each radial notch (8), said
grooves (11) being formed in two end faces of said 30
cylindrical body in order to be positioned further for-
ward in relation to said notch (8) in the direction of
rotation of the rotor (5) and leading into the base of
said radial notch (8) to allow the pressurised fluid to
penetrate said notches (8) to force said blades (9) 35
into conditions of forced engagement against the
internal surface of the stator cavity (2).
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