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“TRANSMISSION DEVICE”
* * * * *
FIELD OF THE INVENTION

The present invention concerns a transmission device
which allows the free rotation, in both directions, of a
driven wheel with respect to a shaft on which it is mounted
and the selective clamping of the wheel on said shaft in
order to determine the solid rotation of the two.

BACKGROUND OF THE INVENTION

Free wheels are known, which can rotate in a single
direction independently with respect to a rotary member,
for example a shaft, on which they are mounted coaxially,
while, when the direction of rotation is inverted, they are
clamped on said member, so as to rotate solidly therewith.
The limitation of free wheels is that their rotation,
independent with respect to the member on which they are
mounted, can occur, as we said, only in one of the two
directions, since the rotation in the opposite direction
automatically implies that the wheel is clamped on said
member.

Tn some applications it becomes necessary to use
transmission devices with wheels able to rotate
independently from the relative rotating mounting member in
both directions, and be clamped, selectively and on
command, on said member in order to make the rotation
thereof uniform.

In order to achieve this condition, complex
transmission devices have been proposed which provide to
use external clamping elements such as joints, Jjaws or
suchlike, and do not in any case allow, during the clamping
step, sufficiently rapid response times.

Applicant has devised and embodied the present

invention to overcome these shortcomings of the state of
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the art and to obtain other advantages.
SUMMARY OF THE INVENTION

The present invention is set forth and characterized
essentially in the main claim, while the dependent claims
describe other innovative characteristics of the invention.

The purpose of the invention is to achieve a simple
and compact transmission device in which a driven wheel can
rotate freely in both directions with respect to a rotary
member on which it is mounted and wherein, for at least one
direction of rotation of said wheel, advantageously for
both, it is possible to achieve a selective and reciprocal
clamping of the wheel and the relative rotating mounting
member in order to render the rotation of the two solid.

In accordance with this purpose, the transmission
device according to the present invention comprises at
least a first rotary member, or driven wheel, integrally
including clamping means, and a second rotary member, or
shaft, mounted coaxially with each other; the device also
comprises a braking member able to selectively cooperate
with the first rotary member.

Tt comes within the field of the invention that the
first rotary member is the shaft and the second rotary
member is the driven wheel.

In a first and in a second condition of use of the
device according to the invention, the first rotary menber
is able to rotate in both directions independently from the
second rotary member.

In a third condition of use, the braking member acts
on the first rotary member to take the relative clamping
means from a position of non-interference to a constraint
position wherein it constrains the second rotary member,
rendering the two rotary members rotationally solid with

each other, due to interference or reciprocal attachment.
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According to one embodiment of the invention, the
first rotary member comprises at least two components
associated axially with each other and between which anti-
friction means are present; a first component includes
guide means along which the clamping means, constrained to
the second component, are able to slide, or to oscillate,
when said second component is braked by the braking member,
in order to move from the position of non-interference to
the constraint position. In a preferential embodiment, the
first rotary member comprises two first components between
which a second component 1s present on which the braking
member is able to act.

Tn one form of embodiment of the invention, the first
rotary member comprises a wheel and each component thereof
consists of a disk, while the second rotary member
comprises a shaft coaxially associated with a relative
bushing on which the clamping means act.

According to a preferential embodiment, the clamping
means comprise a plurality of sliding clamping blocks,
housed around the periphery of the rotary member and kept
in a position of non-interference by relative elastic
means; the clamping means are able to close, or attach,
simultaneously on the second rotary member when induced to
move to the constraint position. Moreover, the guide means
of the first component/components comprise a plurality of
hollows, with whose inner surfaces the clamping means
cooperate; in one embodiment, the inner surfaces include at
least a deviation segment converging towards the second
rotary member, which deviation segment is traveled by the
clamping means in order to move from the position of non-
interference to the constraint position.

In a first embodiment, the deviation segment is

asymmetric with respect to the position of non-interference
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of the clamping means and allows the latter to move to the
constraint position only in one direction of rotation of
the first rotary member. According to a variant, the
deviation segment is symmetrical with respect to the
position of non-interference of the clamping means and
therefore allows the latter to move to the constraint
position irrespective of the direction of rotation of the
first rotary member.

According to a variant, the clamping means are of the
type that oscillate from the position of non-interference
to the constraint position.

BRTIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the present
invention will become apparent from the following
description of a preferential form of embodiment, given as
a non-restrictive example, with reference to the attached
drawings wherein:

- fig. 1 shows, in a partly sectioned front view, a
transmission device according to the present
invention in a first condition of use;

- fig. 2 shows the device in fig. 1 in another condition
of use;

- fig. 3 shows a transverse section of the device in fig.
1;

- figs. 4 and 5 show two details of the device according to
the invention; .

- fig. 6 shows a component of the device in fig. 1 with a
view from the inner side;

- fig. 7 shows the section from A to A of fig. 6;

- fig. 8 shows the view from the outer side of the
component in fig. 6;

- fig. 9 shows another component of the device in fig. 1;

- fig. 10 shows the section from B to B of fig. 9;
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- figs. 1lla-1lc show a part view of a transmission device
according to a variant of the invention in three
different conditions of use;

- fig. 12 shows a variant of the device in fig. 1.

DETATILED DESCRIPTION OF A PREFERENTIAL FORM OF EMBODIMENT
OF THE INVENTION

With reference to the attached figures, the number 10
denotes in its entirety the transmission device according
to the present invention.

The device 10 comprises a wheel 12, mounted idle
coaxially on a rotary shaft 11, in this case of the thin-
ribbed type, and a braking device 13, shown schematically
in figs. 1 and 2, able to act on the wheel 12. The wheel 12
is able to be made to rotate in both directions by means
that are not shown here and comprises three disks
associated with each other, two outer disks 14, specular
with respect to each other, and an intermediate disk 15,
all including respective central apertures 16 and 17 for
coupling with the shaft 11.

This coupling is achieved, in this case, by means of a
thin-ribbed bushing 18 on whose peripheral surface a
plurality of rollers 19 slide, functioning as bearings,
housed in seatings 20 made on the outer face of each of the
two outer disks 14 (figs. 3 and 8).

In the case shown here, each outer disk 14 comprises,
on its inner face, four guide hollows 21 made in bas-
relief, arranged circularly, angled by 90° from each other
and communicating with the central aperture 16. It is
obvious, however, that there can be a different number of
guide hollows 21 present, and they may be arranged
according to a different angulation.

The guide hollows 21 have curved inner surfaces which,

with reference to fig. 6, each comprise: a first loop-
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shaped segment 2la, a second deviation segment 21b,
converging towards the central aperture 16, if traveled in
an anti-clockwise direction, and a third loop-shaped
segment 21lc. In alternation with the guide hollows 21, each
outer disk 14 has four through holes 22, also arranged
circularly and arranged at 90° from each other.

on the inner face, each outer disk 14 also has three
arched grooves 23, arranged at 120° from each other, inside
which a small ball 24 is half inserted; the arched grooves
23 of one outer disk 14 are arranged offset by 60° with
respect to the arched grooves 23 of the other outer disk
14.

The intermediate disk 15 (fig. 9) has four through
cavities 25, substantially semi-circular in shape and
communicating with the central aperture 17, arranged in
correspondence with the guide hollows 21 of the outer disks
14.

Tn alternation with the through cavities 25, the
intermediate disk 15 has four eyelets 26 made 1in
correspondence with the through holes 22 of the outer disks
14.

More peripherally, the intermediate disk 15 is
provided with six arched grooves 27, three on one side,
arranged at 120° from each other and facing three mating
arched grooves 23 of a first outer digk 14, and three on
the other side, also arranged at 120° from each other and
facing three mating arched grooves 23 of a second outer
disk 14.

Into each arched groove 27 the part of the ball 24
emerging from the corresponding arched groove 23 of the
outer disk 14 is inserted.

The association of the two outer disks 14 and the

intermediate disk 15 is achieved by means of four pin
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elements 28, functioning as spacers, having centrally a
collar 28b with a bigger diameter than the two ends 28a.

To be more exact, each pin element 28 is inserted and
clamped with one end 28a in a first through hole 22 of an
outer disk 14 and with the other end 28a in a second
through hole 22, aligned with the first, of the other outer
disk 14: the collar 28b is housed inside the eyelet 26 of
the intermediate disk 15, which eyelet 26 is present
between the through holes 22 and inside which eyelet 26 the
collar 28b can slide. Inside the guide hollows 21 and the
mating cavities 25 respective sliding clamping blocks 30
are housed, having the ends 30a thicker and a narrower part
30b between them.

To be more exact, each sliding clamping block 30 has
an end 30a inserted in a first guide hollow 21 of an outer
disk 14 and the other end 30a inserted in a second guide
hollow 21, aligned with the first, of the other outer disk
14, while the narrower part 30b is inserted and constrained
in the mating through cavity 25. A spring 29, including at
least a respective segment able to overlap another and
cooperating with the narrower parts 30b of the sliding
clamping blocks 30, keeps the latter thrust inside the
respective through cavities 25. 1In this condition the
sliding clamping blocks 30 can slide along the inner
surfaces of the relative guide hollows 21, whereas with
respect to the through cavities 25 they can only, by
compressing the spring 29, move radially towards the
central aperture 17.

In the embodiment shown here, the braking member 13
comprises an interference element 31, associated with
respective elastic contrasting means 32, on which a
thruster element 33 acts, of a rotary type and including

protruding profiles 34. The rotation of the thruster



10

15

20

25

30

WO 03/104672 PCT/1IB03/02169

element 33 takes the relative protruding profiles 34 in
abutment on the interference element 31 which is thrust
into contact with the intermediate disk 15, braking it.

The device 10 has three functioning conditions: a
first condition wherein the wheel 12 and the shaft 11
rotate in a concordant direction and independently from
each other; a second condition wherein the wheel 12 and the
shaft 11 rotate in a reciprocally inverse direction and
independently from each other; and a third condition
wherein the wheel 12 and the shaft 11 rotate solidly with
each other. In fig. 1 the first two functioning conditions
are schematized, wherein, supposing that the shaft 11
rotates in a clockwise direction, the wheel 12 can rotate
independently from the shaft 11, both in a clockwise
direction and in an anti-clockwise direction; in these
functioning conditions the braking member 13 is kept dis-
activated.

Tn the first condition, the clockwise torque applied
to the wheel 12 is transmitted from the outer disks 14 to
the intermediate disk 15 by means of the gliding clamping
blocks 30, which are kept by the spring 29 with the ends
30a thrusting against the first loop-shaped segment 2la of
the guide hollows 21, in a position of non-interference
with the thin-ribbed bushing 18; the narrower parts 30b of
the sliding clamping blocks 30 are in contact with the
walls of the relative through cavities 25, to which they
transmit the thrust, so as to draw the intermediate disk
15. In the second condition, the anti-clockwise torque
applied to the wheel 12 is transmitted from the outer disks
14 to the intermediate disk 15 by means of the pin elements
28 which, clamped at the ends 28a inside the through holes
22 of the outer disks 14, are arranged with the collar 28b
thrusting against one end of the eyelets 26 of the
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intermediate disk 15.

In the first and second condition, the free movement
of the wheel 12 around the shaft 11 is guaranteed by the
presence of the rollers 19.

The third condition is obtained, starting from the
first functioning condition, wherein the wheel 12 and the
shaft 11 rotate in the same direction, in this case
clockwise, by activating the braking member 13.

Driving the braking member 13, in fact, determines the
slowdown of the intermediate disk 15 with respect to the
outer disks 14, which continue to rotate with respect to
the intermediate disk 15, sliding thereon due to the
presence of the balls 24.

The reciprocal rotation of the outer disks 14 and the
intermediate disk 15 takes the ends 30a of the sliding
clamping blocks 30 to slide along the inner surfaces of the
respective guide hollows 21, moving from the first loop-
shaped segment 2la along the second deviation segment 21b,
approaching the central aperture 16, until the third loop-
shaped segment 2lc is reached.

The sliding of the sliding clamping blocks 30 causes
the spring 29 to compress, which reduces its diameter due
to the overlapping of its two segments, and takes the
sliding clamping blocks 30 themselves to clamp on the thin-
ribbed bushing 18 once the third loop-shaped segment 2lc
has been reached, while the pin elements 28 move from one
end of the eyelets 26 to the other (fig. 2).

Tn this way we constrain the wheel 12 on the thin-
ribbed bushing 18 and this determines the solid rotation of
the shaft 11 and the wheel 12.

The wheel 12 is dis-engaged from the thin-ribbed
bushing 18, and hence from the shaft 11, when the outer

disks 14 are stopped, or considerably slowed down, with the
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shaft 11 that continues to rotate, due to inertia or
because it is driven by its own drive means, and draws the
sliding clamping blocks 30 from their constraint position
in the third loop-shaped segment 2lc towards a position of
release, that is, of non-interference with the thin-ribbed
bushing 18, towards the second deviation segment 21b. In
this condition, the sﬁring 29 is free to expand and thrusts
the sliding clamping blocks 30 into the first loop-shaped
segment 2la of the respective guide hollows 21, returning
the device 10 to the first or second functioning condition.

In this way it is possible to continuously create
alternate conditions of constraint/release between the
wheel 12 and the shaft 11 (or vice versa in the case where
the main drive is imparted by the shaft 11), simply by
modifying the relative drive conditions of the two rotary
systems, normally independent of each other, which become a
single system when the sliding clamping blocks 30 are
engaged on the thin-ribbed bushing 18 of the shaft 11.

Tn the variant shown in figs. lla-llc, the device 10
according to the invention allows the solid rotation of the
wheel 12 and the shaft 11 irrespective of whether they
rotate in clockwise or anti-clockwise direction.

In this embodiment, the outer disks 14 include guide
hollows 21 with a first segment 2la and a third segment
21c, both loop-shaped, having the same conformation,
connected by a second deviation segment 21b converging in
both directions towards the central aperture 16.

The first and second condition of wuse are shown
schematically in fig. 1lla; in these conditions, the sliding
clamping blocks 30 are in a central position inside the
relative guide hollows 21 and transmit motion to the
intermediate disk through a tangential thrust on the second

deviation segment 21b; the pin elements 28, not shown, are
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in an intermediate position inside the eyelets 26.

Fig. 11b shows the third condition of use of the
device 10 when the wheel 12 and the shaft 11 rotate in a
clockwise direction; in this case, driving the braking
member 13 determines the sliding of the ends 30a of the
sliding clamping blocks 30 until the third loop-shaped
segment 21c of the guide hollows 21 is reached, with the
consequent constraint of the thin-ribbed bushing 18. Fig.
11c shows a further condition of use of the device 10 which
allows the solid rotation in an anti-clockwise direction of
the wheel 12 and the shaft 11; in this case, driving the
braking member 13 causes the ends 30a of the sliding
clamping blocks 30 to slide towards the first loop-shaped
segment 2la of the guide hollows 21, until the thin-ribbed
bushing 18 is constrained.

According to the variant shown in fig. 12, wherein to
the same numbers correspond the same parts in the previous
figures, the device 10 provides two outer disks 114
including four housing cavities 121, inside which mating
oscillating clamping blocks 130 are arranged.

Moreover, the outer disks 114 comprise four semi-
circular seatings 125, inside each of which a pin 128 is
arranged on which a washer 128a is keyed which rotates on
the inner diameter of the intermediate disk 115. The
function of the washers 128a is to improve the reciprocal
rotation of the disks 115 and 114.

To be more exact, every oscillating clamping block 130
is substantially drop-shaped and comprises a housing
seating 35 inside which at least an axial spring 129 is
arranged, able to normally keep the respective oscillating
clamping block 130 in a raised position.

In fact, every oscillating clamping block 130 can

oscillate between said raised position and a coupling
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position, wherein at least its pointed part 130a cooperates
with a relative tooth of a mating toothing 36 provided on
the outer circular surface of the thin-ribbed bushing 18.
The coupling position of the oscillating clamping block 130
defines the third condition of use of the device 10,
wherein the two rotary members 11 and 12 are reciprocally
solid.

The intermediate disk 115 comprises four positioning
cavities 126 arranged in correspondence with the housing
cavities 121 of the outer disks 114, inside which mating
thrust cylinders 37 are able to be arranged, each one
arranged constantly in contact with the Dback of a
respective oscillating clamping block 130. Each thrust
cylinder 37 rests axially on the inner surfaces of the
outer disks 114.‘

Tn this way, by slowing down or stopping the rotation
of the intermediate disk 115, the thrust cylinders 35 slide
relatively inside the positioning cavities 126 and thrust
on the backs of the oscillating clamping blocks 130. This
thrust exerted by the thrust cylinders 37 overcomes the
force of the axial springs 129, thus taking the oscillating
clamping blocks 130 into their coupling position.

The intermediate disk 115 also comprises four through
eyelets 38 able to allow the housing of relative spacer
protuberances 39 of the outer digks 114. The protuberances
39 define the points of reciprocal contact of the two outer
disks 114, and in correspondence with them cylindrical
holding pins 40 are inserted.

According to a variant of this last embodiment, not
shown in the drawings, each oscillating clamping block 130
comprises two opposite pointed parts 130a, two thrust
cylinders 37 arranged on opposite sides with respect

thereto, while the thin-ribbed bushing 18 comprises two



10

15

20

25

30

WO 03/104672 PCT/IB03/02169

- 13 -

toothings 36, for example coaxial and adjacent, having the
teeth directed in opposite directions.

Tn this way, the oscillating clamping block 130 is
normally arranged in its raised position and, in the event
of a slowdown or stoppage of the intermediate disk 115, is
thrust by one or another of the thrust cylinders 37,
according to the direction of rotation of the wheel 12,
towards its coupling position, wherein one of its two
pointed parts 130a cooperates with the relative toothing
36.

Modifications and/or additions of parts may be made to
the transmission device 10 as described heretofore, without
departing from the field and scope of the present
invention. For example, instead of the braking member 13
~shown, any braking member may be used, which 1is
functionally analogous, of a mechanical, hydraulic,
pneumatic, magnetic, electromagnetic or any other type.

Moreover, the number of the pin elements 28, or the
pins 128, and of the sliding clamping blocks 30 may be
different and the pin elements 28 themselves, or the pins
128, can be made in two parts, able to be coupled together,
each one made integrally on a relative outer disk 14; or
they can be made in two parts, but as components
independent from the outer disks 14.

Furthermore, the use of a shaft 11 and of a bushing 18
of the thin-ribbed type is not limitative, since they may
include other means of reciprocal coupling such as grooved
profiles or suchlike.

With reference to the variant shown in figs. 1lla-1llc,
it is also possible to provide that the second deviation
segment 21b has at its medium point a housing loop for the
ends 30a of the sliding clamping blocks 30, in order to

increase the supporting surface for the latter in the first
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and second condition of use and to facilitate the

transmission of the rotation motion from the outer disks 14

to the intermediate disk 15.
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CLAIMS
1. Transmission device comprising at least a first rotary
member (12) mounted coaxially on a second rotary member
(11, 18), said first rotary member (12) being able to
rotate at least in one direction independently from said
second rotary member (11, 18), and in the opposite
direction, able to be constrained to salid second rotary
member (11, 18) in order to rotate solidly therewith,
characterized in that it is able to assume a first and a
second condition of use, wherein said first rotary member
(12) is able to rotate in the two directions independently
from said second rotary member (11, 18), and a third
condition of use wherein clamping means (30, 130),
integrally associated with said first rotary member (12),
move from a position of non-interference to a constraint
position wherein they constrain said second rotary member
(11, 18) in order to make said first rotary member (12) and
said second rotary member (11, 18) rotationally solid.
9. Device as in claim 1, characterized in that it comprises
a braking member (13) able to cooperate selectively with
said first rotary member (12) in order to take saild
clamping means (30, 130) £from said position of non-
interference to said constraint position.
3. Device as in claim 1 or 2, characterized in that said
first rotary member (12) comprises at least two components
(14, 15; 114, 115) axially associated with each other, a
first (14, 114) of said components including guide means
(21, 121) with respect to which said clamping means (30,
130) are able to slide or oscillate in order to move from
said position of non-interference to said constraint
position.
4. Device as in claim 3, characterized in that said

clamping means (30) are constrained to said second
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component (15).

5. Device as in claims 2 and 3, characterized in that said
braking member (13) is able to act on said second component
(15) .

6. Device as in claim 3, characterized in that said first
rotary member (12) comprises two first components (14)
between which said second component (15) is present.

7. Device as in any claim from 3 to 6 inclusive,
characterized in that said clamping means (30) are able to
move from said constraint position to said position of non-
interference because they are drawn by said second rotary
member (11, 18) when the first component /components (14) of
said first rotary member (12) ig/are stopped or
considerably slowed down.

8. Device as in claim 3, characterized in that said guide
means comprise at least a hollow (21) with whose inner
gurfaces said clamping means (30) are able to cooperate.

9. Device as in claim 8, characterized in that the inner
surfaces of said hollow (21) include at least a segment
(21b) converging towards said second rotary member (11,
18).

10. Device as in claim 8 or 9, characterized in that the
inner surfaces of said hollow (21) include a first loop-
shaped segment (21la), a second sliding segment (21b),
converging towards said second rotary member (11, 18) and a
third loop-shaped segment (21c).

11. Device as in claim 10, characterized in that said
clamping means (30) are arranged in said first segment
(21a) in their position of non-interference, follow said
second segment (21b) in their passage from said position of
non-interference to the constraint position and vice versa,
and are in said third segment (21c) when said constraint

position is reached.
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12. Device as in claim 10, characterized in that said first
segment (2la) and said third segment (21c) are specular
with respect to said second segment (21b), said clamping
means (30) being arranged at the medium point of said
second segment (21b) in their position of non-interference
and moving towards said first segment (21a) in oxder to
reach the constraint position, when said first rotary
member (12) rotates in one direction, and towards said
third segment (21lc), in order to reach said constraint
position, when said first rotary member (12) rotates in the
opposite direction.

13. Device as in any claim hereinbefore, characterized in
that said clamping means comprise a plurality of sliding
clamping blocks (30) arranged around the periphery of said
second rotary member (11, 18) and kept in position of non-
interference by relative elastic means (29), said sliding
clamping means (30) being able to close simultaneously on
said second rotary member (11, 18) in said constraint
position.

14. Device as in claims 8 and 13, characterized in that
cach of said sliding clamping blocks (30) has at least a
wider part (30a) inserted inside said hollow (21) and a
narrower part (30b) constrained inside a cavity (25) of
gaid second component (15).

15. Device as in claims 13 and 14, characterized in that
said sliding clamping blocks (30) are able to move into
abutment with the relative wider part (30a) on said second
rotary member (11, 18) and cooperate, by means of the
relative narrower parts (30b), with said elastic means
(29) .

16. Device as in any claim from 3 to 15 inclusive,
characterized in that said components (14, 15) are

associated with each other by means of pin means (28)
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including at least an end (28a) inserted and clamped in at
least a first component (14) and a thicker part, or collar,
(28b) inserted in an aperture (26) of said second component
(15) .

17. Device as in claim 16, characterized in that said
thicker part, or collar, (28Db) is inserted in an eyelet
(26) of said second component (15) inside which it is able
to slide when said clamping means (30) move from said
position of non-interference to said constraint position.
18. Device as in any claim from 3 to 17 inclusive,
characterized in that between said first components (14)
and said second component (15) there are anti-friction
means (24).

19. Device as in claim 18, characterized in that said anti-
friction means comprise a plurality of balls (24) sliding
inside relative seatings (23, 27) made between said first
(14) and said second component (15) .

20. Device as in claim 3, characterized in that said
clamping means (130) are of the oscillating type, are
substantially drop-shaped and comprise at least a pointed
part (130a) able to selectively cooperate with a mating
toothing (36) made on said second rotary member (11, 18) in
order to define said third condition of use, when said
braking member (13) acts on said first rotary member (12)
and determines the oscillation thereof with respect to the
position of non-interference of said clamping means (130).
21. Device as in claim 20, characterized in that said
second component (115) comprises one Or more positioning
cavities (126) arranged in correspondence with said guide
means (121), inside which mating thrust elements (37) are
able to be arranged, each of said thrust elements (37)
being able to be arranged constantly in contact with the

back of a respective clamping means (130) and to be thrust
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in order to determine the oscillation thereof when said
braking member (13) acts on said first rotary member (12).
22. Device as in any claim from 3 to 21 inclusive,
characterized in that said first components (14, 114)
include a seating (20) for bearing means (19) able to
cooperate with séid second rotary member (11, 18).
23 . Device as in any claim hereinbefore, characterized in
that said first rotary member comprises a wheel (12)
consisting of disks (14, 15; 114, 115) and said second
rotary member comprises a shaft (11) associated coaxially
with a relative bushing (18) with which said clamping means
(30) are able to cooperate.
94. Device as in any claim from 2 to 23 inclusive,
characterized in that said braking member (13) is of the
mechanical type.
25. Device as in claim 24, characterized in that it
comprises interference means (31) associated with relative
elastic contrasting means (32) and able to move into
contact with said first rotary member (12) when a thruster
element (33) is driven.
26. Device as in any claim from 2 to 23 inclusive,
characterized in that said braking member (13) is of the
fluid-dynamic type.
27. Device as in any claim from 2 to 23 inclusive,
characterized in that said braking member (13) is of the

magnetic or electromagnetic type.



PCT/1IB03/02169

WO 03/104672

/8

T




WO 03/104672

PCT/IB03/02169

fig. 2



WO 03/104672 PCT/1IB03/02169

3/8

24
/12

20
N i
584 %?”‘“2\82%

19 tl"xg\‘\%k :
o [e) ,,/2
é\‘/m

29 N & L — 30a 11
30a §Q\\§/ o
30b :\\\\\/,/
24 \—’b /L%\ZO




WO 03/104672

PCT/1IB03/02169

Y%, l 7

N

22



WO 03/104672 PCT/1IB03/02169




WO 03/104672 PCT/1IB03/02169

15

-

N

|
|
|
|
1
1
|

fig. 10

26



WO 03/104672 PCT/1IB03/02169




PCT/1IB03/02169

WO 03/104672

8/8

L

e 3 ¢l

2
.
-

AN
[0))
] LRI
e
\
’
4
o
<
L

e0C} B \

-
™
«©
[a\
—
~
~
-

3

2

8

3

1¢7]

[aV]

—

s
-
o
C‘O/,
-

o
A
/

.
?/
\

Shi & - oL



INTERNATIONAL SEARCH REPORT

Ini al Application No

PCT/IB 03/02169

CLASSIFICATION OF SUBJECT MATTER

TPt F16D41/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 F16D

Documentation searched other than minimum documentation to the extent that such documents are include

d in the fields searched

EPO-Internal, WPI Data, PAJ

Electronic dala base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 82 02869 A (SIREFELT LARS ;WASSBERG
KURT (SE)) 2 September 1982 (1982-09-02)
page 4, line 26 -page 6, line 17

figures 1-3

X GB 2 241 755 A (KUBOTA KK)

11 September 1991 (1991-09-11)
abstract

page 6, line 5 — line 26
figure 1

X US 6 257 386 Bl (KAWASE TATSUO ET AL)

10 July 2001 (2001-07-10)

A column 7, Tline 15 - Tine 48

column 8, line 41 —-column 10, line 26
figures 7,8,13,14

-)—

1-6,20,
22-24

1,23,26

1,13
2,27

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

*L* document which may throw doubis on priotity claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

invention

*T* later document p
or priority dale an
cited to understan

*X* document of particular relevance; th
cannot be considered novel or cann
involve an inventive step when the document is taken alone

*v* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

ublished after the international filing date
d not in conflict with the application but
d the principle or theory underlying the

e claimed invention
ot be considered to

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*p* document published prior o the international filing date but in the art.
later than the priority date claimed *g* document member of the same patent family

Date of the actual completion of the international search

1 October 2003 09/10/2003

Date of mailing of the international search report

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Name and mailing address of the ISA Authorized officer

Fax: (+31-70) 340-3016 J. Giraldez Sanchez

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2




INTERNATIONAL SEARCH REPORT I il Application No
PCT/IB 03/02169

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Gitation of document, with indication,where appropriate, of the relevant passages Relevant to claim No.
X AT 142 282 B (FREYLER ADALBERT) 1
25 June 1935 (1935-06-25)
A page 1, line 24 -page 2, line 16 2,8-12,
24
figures 1-3
A US 5 170 870 A (KAEMPF KLAUS) 1-5,8,9,
15 December 1992 (1992-12-15) 20,21,
23,24
abstract

column 1, line 6 — Tine 23
column 3, line 53 - line 60
column 4, line 5 — Tine 59

figures 1,2
A US 2 583 544 A (BURDICK CLIFFORD I) 1-6,8,9,
29 January 1952 (1952-01-29) 14,24
column 4, line 62 —column 5, Tine 13
figures 1-6
A EP 0 791 748 A (DENSO CORP) 1,8,9,13
27 August 1997 (1997-08-27)
abstract
figure 2

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2



INTERNATIONAL SEARCH REPORT

1al Application No

PCT/IB 03/02169

Patent document

cited in search report

Publication
date

Patent family
member(s)

Publication
date

WO 8202869 A 02-09-1982 SE 427020 B 28-02-1983
CA 1181022 Al 15-01-1985
DE 3271975 D1 21-08-1986
DK 473582 A ,B, 26-10-1982
EP 0082152 Al 29-06-1983
NO 823539 A ,B, 25-10-1982
SE 8101243 A 27-08-1982
Wo 8202869 Al 02-09-1982

GB 2241755 A 11-09-1991 JP 3260422 A 20-11-1991
JP 2559896 B2 04-12-1996
JP 4131528 A 06-05-1992
DE 4106912 Al 12-09-1991
FR 2659405 Al 13-09-1991
us 5109964 A 05-05-1992

US 6257386 B1 10-07-2001 JP 2000240690 A 05-09-2000
JP 2000240691 A 05-09-2000
DE 10008278 Al 14-09-2000

AT 142282 B 25-06-1935  NONE

UsS 5170870 A 15-12-1992 DE 4026211 C1 23-01-1992
GB 2247057 A 19-02-1992
IT 1251805 B 26-05-1995
JP 6026534 A 01-02-1994
RU 2011907 C1 30-04-1994

US 2583544 A 29-01-1952  NONE

EP 0791748 A 27-08-1997 JP 9229096 A 02-09-1997
JP 9256935 A 30-09-1997
DE 69700552 D1 04-11-1999
DE 69700552 T2 18-05-2000
EP 0791748 Al 27-08-1997
us 5819583 A 13-10-1998

Form PCT/ISA/210 (patent family annex) {July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

