
WO 20061011808 PCT/NO2005l000280  I A motor driven by
pressure medium supplied from an external pressure
source  The present invention relates to a motor
driven by pressure medium supplied from  an external
pressure source, comprising a motor casing with a
working chamber,  'which is divided into a pressure
chamber and a discharge chamber by means of a 5
piston, where a rotor part is rotatably mounted about
a first axis, which is arranged  eccentrically
relative to the working chamber's main axis and which
controls  opening and closing of an inlet port of the
pressure chamber, while the piston is  pivot-mounted
about a second axis parallel to the first axis. US 3
871 337 and GB 1 578 644 disclose 4-stroke internal
combustion engines. In  10 both cases the engines are
equipped with a rotor part which is rotatable in a
circular  cavity in the motor casing about an axis
which is arranged concentrically to the  motor
casing's main axis. In US 3 871 337 four working
chambers are illustrated, the extent of each being
limited in a 90 degree area within the rotor part's
radial dimension in the motor 15 casing. The working
chambers are subjected in turn to each of their four
strokes in  the internal combustion engine. In each
working chamber there works a piston in  the form of a
flat plate part, each of which is hinged to the rotor
part The plate  parts are each subjected to forcible
swivelling movement forwards and backwards in  a
limited area in their related working chamber in the
rotor part. 20 GB 1 578 644 illustrates a motor of a
similar kind, provided with six working  chambers. The
motor according to the invention involves an expansion
motor, i.e. a simple  single stroke motor, driven by
pressure supplied by a pressure medium such as gas,
air, steam or hydraulics. By means of a piston the
rotor part is set in rotation, 25 generating motive
power from an outgoing drive shaft in extension of the
rotor part.  In a known per se manner the rotor part
is rotatable about an axis that is  eccentrically
located in the motor casing, thus enabling the rotor
part in a restricted  area on the rotor part's
periphery to form rotating sealing abutment against
the  motor casing's inner wall, while remaining areas
of the rotor's periphery are 30 uncovered against the
remaining cavity that forms the actual working
chamber. The  piston divides the disposable working
chamber into a pressure chamber and a  discharge
chamber by means of the said piston. NO 107 036
illustrates a single stroke motor with a cylindrical
cavity and a rotor  



part that is eccentrically mounted in a related
cavity. The rotor part carries a piston- 35 forming
plate part, which by means of a pressure spring is
pushed in the rotor's radial direction to sliding
support abutment against the cavity's peripheral wall.
As  a result of the use of a radially movable,
piston-forming plate part in the rotor part,  the
rotor part necessarily occupies a large portion of the
motor. casing's cavity, with WO 20061011808
PCT/NO2005/000280  2 the result that the volume of the
working chamber is severely limited with
correspondingly limited ability for axial movement for
the piston-forming plate  part. WO 03/012259 discloses
a single stroke motor with a non-cylindrical cavity in
the  5 motor casing. In the motor casing a cylindrical
rotor part is rotatably mounted  which forms the
motor's piston and which is provided with rotational
power from  applied pressure medium. In addition, in
the motor casing one end of a plate part is
pivot-mounted, which is arranged to be pivoted with
the opposite end inwards  towards the rotor part in
order to form a sealing abutment against the rotating
rotor 10 part, controlled by the pressure force in the
pressure medium. The plate part is  curved in the
longitudinal direction, thus enabling it when pivoting
backwards and  forwards in the motor casing's cavity
to form sliding sealing abutment against the  rotor
part. The plate part uncovers and covers a radially
outer port opening for  supply of pressure medium to
the motor's pressure chamber, while the rotor part 15
similarly covers and uncovers a radially inwardly
located port opening for draining  discharge medium
from the discharge chamber. With its cylindrical
peripheral  surface, the piston-forming rotor part,
which is cylindrical in shape, provides poor
utilisation of the energy supplied to the motor. In
addition, the solution requires a  working chamber
with a complicated shape, i.e. an approximate
figure-of-eight 20 shape. Moreover, the relatively
large dimensions employed for the rotor part and for
the plate part provide a relatively poor utilisation
of the working chamber's volume.  The object of the
present invention is to provide a simpler and more
efficient  solution than that derived from WO
03/012259, which represents the most obvious  state of
the art. 25 The motor according to the invention is
characterised in that in a known per se  manner the
rotor part creates sealing-forming abutment against a
local area of the  working chamber's circular
peripheral wall, that the piston is formed by the
curved  plate part, which at one end is pivot-mounted
on the rotor part and at the other end  



is arranged with sealing-forming abutment against the
working chamber's circular 30 peripheral wall, and
that the plate part can be pivoted forwards and
backwards in  the working chamber towards and away
from the rotor part's peripheral surface,  controlled
by the pressure medium. By employing according to the
invention a cylindrical cavity in the motor instead of
a figure-of-eight cavity, and by employing a piston
formed from the forwardly and  35 backwardly pivoted
plate part instead of a piston formed from the actual
rotor part,  several advantageous effects are
achieved. For example, with a simply designed,
relatively voluminous working chamber and  with a
favourable movement of the piston relative to the
rotor part, it is possible to  utilise the working
chamber in a particularly efficient manner. Due
amongst other WO 2006/011808 PCT1N02005/000280  3
things to the fact that the curved plate part has a
concavely curved pressure side  surface, an effective
increase is achieved in the piston's radial length
during  simultaneous expansion of the pressure
chamber, thereby achieving a high torque  over a
relatively large angle of rotation. Correspondingly,
an effective reduction is 5 achieved of the piston's
pressure-balanced, convexly curved lateral surface
during  draining of discharge medium from the
discharge chamber. In this connection a  significant
advantage is that the port opening for draining
discharge medium from  the motor casing's cavity is
constantly open, thus enabling the draining to be
carried  out in a convenient manner in a
pressure-balanced discharge chamber. 10 In a passive
working condition, the piston's concavely curved
pressure surface can  be joined in a sealing-forming
manner to a corresponding convexly curved portion  on
the rotor part and simultaneously with a convexly
curved back surface be joined  in a sealing-forming
manner to the cavity's cylindrical inner wall in the
narrow gap  between the motor casing and the rotor
part. This means that the rotor part with 15 related
piston part is easily adapted for efficient sealing
relative to the cavity's inner  wall particularly in
the piston's said passive working position. The motor
according to the invention is further characterised in
that a stator part  forms an axial supply pipe for
supply of pressure medium to the rotor part, and a
port opening in the stator part interacts with a port
opening in the rotor part for 20 supply of pressure
medium to the working chamber, and that in the motor
casing's  wall there is provided a constantly open
discharge opening from the working  chamber to
discharge. 



This solution permits an advantageous flow of pressure
medium from the stator part  radially inwards in the
working chamber via the rotor part. At the same time
an 25 advantageous control is achieved of the rotor's
inlet port by the rotor part's rotation  relative to
the stator part. The constantly open discharge from
the working chamber  similarly permits an advantageous
flow of discharge medium radially outwards from  the
working chamber. The efficiency of the motor according
to the invention can easily be enhanced by a  30
further simple increase in the motor's capacity. A
preferred embodiment in this regard is for the rotor
part to be provided with two  forwardly and backwardly
pivoting piston-forming plate parts, which are mounted
on the rotor part on diametrically opposite sides
thereof. A second preferred solution is for two or
more separate cavities to be arranged in- 35' line
along the motor's centre line, each of which cavities
forms a working chamber,  the separate cavities'
related port openings, which are arranged in the rotor
part's  storage sleeve, being located angularly
displaced relative to one another. WO 20061011808
PCTIN02005/000280  4 Further features of the present
invention will become evident from the following
description with reference to the accompanying
drawings, in which: Fig. 1 is a perspective view of a
motor according to the invention, provided with  three
separate working chamber-forming cavities. 5 Fig. 2 is
a perspective view of an intermediate chamber. Fig. 3
is a general view of a cross section of a working
chamber in the motor. Fig. 4 is a perspective view of
a stator part, which forms a supply pipe for pressure
medium via the rotor part to the working chamber. Fig.
5 is a perspective view of a rotor part with related,
outgoing drive shaft.  10 Fig. 6 is a perspective view
of the rotor's hinge part for the rotor's pistons. In
fig. 1 a motor 20 according to the invention is
illustrated with an intake 20a for  pressure medium at
one end and with an outgoing drive shaft 20b at its
opposite  end. The motor 20 is in the form of a single
stroke motor, which is driven by means  of a pressure
medium delivered from an external pressure medium
source. The drive 15 pressure may, for example, be
transmitted to the rotor part by means of gas, air,
steam or hydraulics. As illustrated in fig. 3 the
motor is composed of four main components: a motor
casing 26, a stator part 31, a rotor part 28 with
related hinge part 29, plus two  



pistons 30. 20 According to an embodiment as
illustrated in fig. 1 three motor sections are
employed in-line in the motor's axial direction, but
in practice a single motor  section may be employed as
required or two or more such motor sections similarly
mounted in-line. In this case the motor 20 is equipped
with three cylindrical  cavities, each with its
working chamber 21 arranged in-line in a common, 25
cylindrical motor casing 26. In general the motor
casing 26 is composed of a front chamber 22a and two
intermediate chambers 22, together with a back plate
23, which are interconnected  by means of
through-going bolts (not shown) in the holes 20d. In
fig. 2 an intermediate chamber 22 is illustrated that
forms a cylindrical sleeve 30 and defines a
cylindrical cavity in the radial and axial directions.
The front chamber  22a differs from the intermediate
chambers 22 in that it has bearings (not shown)  for
mounting a rotor 28. The front chambers 22a and each
of the intermediate chambers 22 are each provided  on
the periphery by a cut-out that forms a related
discharge port 27 from the motor  35 casing 26. The
discharge port 27 is constantly open for draining
discharge medium  from a related discharge chamber 21b
in the motor casing 26. WO 2006101 1808
PCT/N020051000280  5 The rotor's 28 torque is arranged
to be optimal for a substantial angle of rotation,
for example 120' for each of the pistons 30 per
rotation and that the rotor's 28 total  torque in the
six pressure chambers 21 a is similarly optimal over a
360' angle of  rotation. Optimal utilisation is hereby
achieved of pressure medium supplied in the 5 said
360' angle of rotation while at the same time there is
minimal vibration in the  motor when it is running.
The motor's parts and the motor's construction are so
designed that all parts can easily be produced in
automated machines. It is also very  easy to assemble
and disassemble the motor and in most cases this can
be done  without the use of special tools. There is no
need for a starting motor and flywheel. 10 The motor
will run very well and smoothly with three or more,
pistons. In the intermediate chambers 22, as
illustrated in fig. 2, a bore 25 is provided to
receive the rotor part's 28 central portion 28b. In
the back plate 23, as illustrated in fig. 1, there is
a bore 23a for receiving one end  of a stator part 31
that is equipped with the motor's pressure medium
intake 20a. 15 The stator part 31 is tubular, forming
an internal supply pipe for supply of pressure  



medium from the intake 20a to the rotor part 28.
Illustrated in fig. 3 are the motor casing 26, the
stator part 31, the rotor part 28 with  the hinge part
29. The rotor part 28 and the hinge part 29 are
interconnected by  keys. The keys are received in
keyways 28d on the rotor part and in keyways 29d on 20
the hinge part 29. The pistons 30 which are
pivot-mounted to the hinge part 29 at  axis 30d are
attached to rotor part 28 by keys that match related
keyways 28d on  rotor part 28. Hinge part 29 with
pistons 30', 30" hinged thereon form sealing  surfaces
against the motor casing's 26 inner wall at point 21
d. The hinge part 29  also has a cut-out for receiving
the pistons 30', 30" which alternately form a sealing
25 surface against the motor casing's 26 inner wall 21
d when the pistons 30', 30" pass  in fully inwardly
pivoted condition. The rotor part 28 and related
stator part 31 run in the axial direction through each
of  the chambers 21 in the motor casing 26. The rotor
part's 28 axis of rotation 28c and  the stator part's
31 concentric central axis 28c are arranged
eccentrically relative to  30 the motor casing's 26
main axis 20c. In fig. 5 the rotor part 28 is
illustrated in the form of a cylindrical sleeve with
shaft  20b. In the rotor part's 28 sleeve wall six
through-going port openings 28a are  provided which
communicate with the port openings 29a in the hinge
part 29 and  discharge directly into related pressure
chamber 21 a. 35 In fig. 4 the stator part 31 is
illustrated with three port openings 31 a arranged
axially in-line in the stator part's longitudinal
direction. In specific angular  positions each of the
rotor part's 28 port openings 28a communicates in
succession  with its related stationary port opening
31a in the stator part 31. WO 2006/011808
PCT/N02005/000280  6 The piston part 30, which is
illustrated in greater detail in fig. 6, is equipped
at its  outer end with two supporting rollers 30a,
which provide rolling support and sealing  against the
motor casing's 26 inner wall 21 c. The pivoting of the
piston part 30  backwards and forwards relative to
the. rotor part 28 takes place about an axially 5
extending axis 30d, on the hinge part 29, which runs
parallel to the rotor part's 28  axis of rotation 28c.
The piston-forming plate part 30 is provided with a
concavely  curved pressure surface 30b facing the
pressure chamber 21a or the hinge part 29  and
equipped with a corresponding convexly curved back
surface 30c facing the  discharge chamber 21b. 10 When
the rotor part's 28 piston 30 has performed a pivoting
movement forwards  



and backwards relative to the rotor part 28, the
piston 30 in an inactivated state is  received in the
cut-out 29c. In this position the piston's 30 convexly
curved back  surface 30c provides sealing-forming
abutment against the motor casing's 26  cylindrical
inner wall 21d. 15 Figure 3 illustrates the hinge part
29 with two piston parts 30', 30". The piston parts
30', 30" are pivot-mounted on diametrically opposite
sides of the hinge part 29.  This means that the
pistons 30', 30" can work in two opposite working
phases  during the rotor part's 28 angle of rotation
(360'), each simultaneously providing an  effective
torque to the rotor part 28 in the two opposite
working phases. 20 Fig. 3 also illustrates the piston
part 30' with optimal surface area across the rotor
part's 28 radial plane, while the piston 30" has
minimal surface area across the rotor  part's 28
radial plane. In this position the plate part 30" is
received in the cut-out  29c which permits passage of
the motor casing's 26 sealing point 2Id. 7  CLAIMS 1.
A motor (20) driven by pressure medium supplied from
an external  pressure source, comprising - a motor
casing (26) with a working chamber (21), which is
divided  5 into a pressure chamber (21 a) and a
discharge chamber (21b) by  means of a piston (30'),
the piston (30') being pivot-mounted about a  second
axis (30d) parallel to a first axis (28c), - a rotor
part (28) which is rotatably mounted about the first
axis (28c),  and which controls opening and closing of
an inlet port (28a) of the  10 pressure chamber (21
a), - the hinge part (29) in a known per se manner
provides sealing- forming abutment against a local
area (21 d) of the working chamber's  (21) circular
peripheral wall (21 c), - the piston which is formed
by a circular curved plate part (30', 30"),  15 which
at one end is pivot-mounted on the rotor part (28) and
at the  other end is arranged with sealing-forming
abutment against the  working chamber's (21) circular
peripheral wall (21c), - the piston part (30', 30")
which can be pivoted forwards and  backwards in the
working chamber (21) towards and away from the  20
rotor part's (28) peripheral surface, controlled by
the pressure  medium, 



- a stator part (31) which forms an axial supply pipe
for supply of  pressure medium to the rotor part (28),
- a port opening (31 a) in the stator part (31)
interacts with an inlet port  25 (28a) in the rotor
part (28) for supply of pressure medium to the
pressure chamber (21 a),. characterised in that - the
first axis (28c), about which the rotor part (28) is
rotatably  mounted, is arranged eccentrically relative
to the working chamber's  30 (21) main axis (20c), and
- there is arranged a constantly open discharge
opening (27) from the  working chamber's (21)
discharge chamber (21b) to discharge in the  motor
casing's (26) wall. 2. A motor according to claim 1,
35 characterised in that the rotor part (28) with the
hinge part (29) is  provided with two forwardly and
backwardly pivoting piston-forming  plate parts (30';
30"), which are mounted on diametrically opposite
sides  thereof. 3. A motor according to one of the
claims 1-2, 40 characterised in that the
piston-forming plate part (30'; 30") is equipped 8
with a circular, concavely curved pressure surface
(30b) which can  provide sealing-forming abutment
against the rotor part's (28) peripheral  surface and
is equipped with a circular convexly curved back
surface  (30c) in order to form sealing abutment
against the motor casing's (26) 5 inner wall (21d). 4.
A motor according to one of the claims 1-3,
characterised in that in-line along the motor's (20)
central axis (20c) one  or more separate cavities are
arranged, each forming a working chamber  (21), the
inlet openings (28a) in the rotor part (28) to
separate working 10 chambers (21) being located
angularly displaced relative to one another. 


