(12) STANDARD PATENT (11) Application No. AU 2007280090 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)

(87)

(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
Compact disc-brake unit for vehicles on rails

International Patent Classification(s)
F16D 55/224 (2006.01) F16D 65/56 (2006.01)
F16D 65/14 (2006.01)

Application No: 2007280090 (22) Date of Filing:  2007.07.30
WIPO No:  WO08/015569

Priority Data

Number (32) Date (33) Country
MI2006A001513 2006.07.31 IT
Publication Date: 2008.02.07

Accepted Journal Date: 2011.11.03

Applicant(s)
Poli Costruzione Materiali Trazione S.r.l. Shortly Poli S.r.l.

Inventor(s)
Argirovski, Vasil

Agent / Attorney
Phillips Ormonde Fitzpatrick, 367 Collins Street, Melbourne, VIC, 3000

Related Art
FR 2235819
Us 2911070
DE 2607348
EP 139445




w0 20087015569 A3 I 1000 0000 T 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
7 February 2008 (07.02.2008)

23 {000 00 000 OO A

(10) International Publication Number

WO 2008/015569 A3

(51) International Patent Classification:
FI16D 55/224 (2006.01) F16D 65/56 (2006.01)
F16D 65/14 (2006.01)

(21) International Application Number:
PCT/IB2007/002281

(22) International Filing Date: 30 July 2007 (30.07.2007)

(25) Filing Language: Ttalian

(26) Publication Language: English

(30) Priority Data:

MI2006A001513 31 July 2006 (31.07.2006)  IT

(71) Applicant (for all designated States except US): POLI
COSTRUZIONE MATERIALI TRAZIONE S.PA.
[IT/IT]; Via Fontanella 11, I-26010 Camisano (Cremona)
In).

(72) Inventor; and
(75) Inventor/Applicant (for US only): ARGIROVSKI, Vasil
[MK/MK]; Mavrovska 25, 1000 Skopje (MK).

(74) Agents: DE GREGORI, Antonella et al.; Barzano’ & Za-
nardo Milano S.p.A., Via Borgonuovo 10, I-20121 Milano
Im).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): ABE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FlI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SL, SG, SK, SL, SM, SV, SY,
TJ,'TM, TN, TR, T, 7, UA, UG, US, UZ, VC, VN, 7ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM., KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,

[Continued on next page]

(54) Title: COMPACT DISC-BRAKE UNIT FOR VEHICLES ON RAILS

12

=
§
/\/a;

18
/ 14
{

(87) Abstract: A disc-brake unit (10) for vchicles on
rails, comprising a pair of jaws (14), provided with rel-
ative friction gaskets (16), intended to rub on a disc
(12). The jaws (14) are hinged at one of the ends of
a pair of levers (18), which are actuated by a brak-
ing force motor (22) provided with at least one first
piston (26) that moves along an axis (A). The braking
unit (10) also comprises a group (68) for automatically
regulating the clearances between the friction gaskets
(16) and the disc (12). The piston (26) transmits the
braking force to a thrusting mechanism (48,- 48") in-
side the braking [orce motor (22) to amplily and trans-
fer the force, through the group (68) and along an axis
(B) perpendicular to the axis (A), to the ends of the
levers (18) opposite the ends on which the jaws (14)
arc hinged.
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COMPACT DISC-BRAKE UNIT FOR VEHICLES ON RAILS

The present invention refers to an integrated compact unit for
generating braking force, particularly intended to be used on
wheel sets of railway vehicles.

A reference herein to a patent document or other matter which
is given as prior art is not to be taken as an admission that
that document or matter was known or that the information it
contains was part of the common general knowledge as at the
priority date of any of the claims.

Throughout the description and claims of this specification the

. word ‘“comprise” and variations of that word, such as

“comprises” and “comprising”, are not intended to exclude other
additives, components, integers or steps.

Disc-brake wunits of the type comprising a brake pincer
consisting of a pair of jaws that act by friction on the
surface of the disc itself are known. In railway applications,
the jaws are usually commanded by a pair of levers opposite the
plane on which the disc lies, such levers being actuated by a
braking force motor like for example a pneumatic or hydraulic
cylinder. Therefore, a wear conmpensation, or clearance
recovery, mechanism is foreseen, capable of keeping the
distance between the jaws and the disc unchanged following the
variation (decrease) in thickness of the brake pads due to
their wearing, and at the same time capable of being unaffected
by the relative axial displacement with respect to the carriage
or frame that the wheel set of the vehicle can undergo during
travel.

The current tendency of the main producers of disc brakes of
the type described above is to make particularly compact brake
units, suitable for being mounted integral with the carriage or
with the frame of a railway vehicle so as to be able to act
upon each relative brake disc, normally fixed on the axle or

wheel of the vehicle itself.

C:\pafiwor\SPEC-847269.doc
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However, it 1is clear that as the size of the brake device
decreases there is also a reduction in the performance of the
device itself, with the consequent need to apply complex and
expensive additional mechanisms, sometimes separate from the
pneumatic or hydraulic actuator cylinder, capable of increasing
the braking force.

In light of the above, it would be desirable to make a compact
unit for generating braking force, particularly for railway
vehicles, capable of providing high performance both in normal
travel conditions, during the activation of the service brake,
and in stationary conditions of the vehicle, i.e. when the unit
is used as a parking brake.

It would also be desirable to make a compact disc-brake unit
for vehicles on rails capable of autonomously performing many
functions, in this case the functions of a service brake and
parking brake and of compensating the variations in distance
between the pads and the brake disc, reducing the number of
components and also making it simpler to make than the brake
devices according to the prior art.

It would further be desirable to be able to have a compact
disc-brake unit for vehicles on rails in which it is not
necessary to add auxiliary devices to carry out some functions,
like for example increasing the braking force for the same size
of the actuator cylinder, or else preventing the undesired
activation of the clearance recovery mechanism.

It would still further be desirable to make a compact disc-
brake unit for vehicles on rails that is particularly simple
and cost-effective in terms of both its manufacture and its
periodic maintenance.

According to the present invention there is provided disc-brake
unit for vehicles on rails, comprising a brake pincer
consisting of a pair of jaws, provided with relative friction
gaskets, intended to rub on the two opposite surfaces of a

disc, said jaws being hinged at one of the ends of a pair of

Cpofiworf\SPEC-8472€9.doc
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levers, said levers being pivoted on respective hinges fixedly
connected to the main body of said braking unit, and being
actuated by a braking force motor provided with at least one
first piston that moves with alternate motion along an a first
axis, said braking unit also comprising a group for
automatically regulating the clearances between said friction
gaskets and said disc, said piston transmitting said braking
force to a thrusting mechanism inserted inside said braking
force motor to amplify and transfer said force, through said
group for automatically regulating the clearances and along a
second axis perpendicular to said first axis, to the ends of
said levers opposite the ends on which the jaws are hinged,
wherein said group for automatically regulating the clearances
consists of two clearance regulating mechanisms, positioned
symmetrically with respect to said first axis and able to be
operated in the direction of said second axis.

The characteristics and advantages of a compact unit for
generating braking force, particularly for railway vehicles or
vehicles on rails, according to the present invention shall
become clearer from the following description, given as a non-
limiting example, referring to the attached schematic drawings,
in which:

Figure 1A is a partial section view of a compact disc-brake
unit according to the present invention, suitable for carrying
out both the function of a service brake and that of a parking
brake;

Figure 1B is a partial section view of a compact disc-

C\pofword\SPEC-847269.d0¢
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brake unit according to the present invention,
particularly intended to carry out just the service
brake function;

Figure 2 is a cross section view of a compact disc-brake
unit according to the present invention, which
illustrates the mechanism for applying the braking force
to the pair of 1levers on which the jaws and the
clearance recovery mechanism are made integral;

Figure 3 is a detailled view, based upon a first example
embodiment, of the amplification mechanism of the
braking force equipped with the compact disc-brake unit
according to the present invention;

Figure 4A is a partial section view of a second example
embodiment of the compact disc-brake unit according to
the present invention, suitable for carrying out both
the function of a service brake and that of a parking
brake;

Figure 4B is a partial section view of a second example
embodiment of the compact disc-brake unit according to
the present invention, particularly intended to carry
out just the service brake function; and

Figure 5 is a detailed view, based upon a second example
embodiment, of the amplification mechanism of the
braking force equipped with the compact disc-brake unit
according to the present invention.

With reference in particular to figures 1A and 1B of the



WO 2008/015569 PCT/1B2007/002281

10

15

20

25

-5-

attached drawings, a preferred example embodiment of a
compact brake unit, wholly indicated with reference
numeral 10, for a disc brake 12 of a vehicle
particularly intended to travel on rails.

The braking unit 10 firstly comprises a pair of jaws 14,
provided with relative friction gaskets 16, intended to
rub on the two opposite surfaces of the disc 12 that can
be mounted on the axle or else on the wheel of the
vehicle. The jaws 14 are hinged at one of the ends of a
pair of levers 18, in turn pivoted on respective hinges
20 fixedly connected to the main body of the braking
unit 10, and they are actuated by a braking force motor
22, in this case a pneumatic or hydraulic actuator
cylinder.

The assembly consisting of the jaws 14, the friction
gaskets 16 and the pair of opposite levers 18 forms the
actual brake pincer of the braking unit 10 according to
the present invention.

The pneumatic or hydraulic actuator cylinder 22, in the
embodiment that foresees the use of the braking unit 10
of the invention both as a service brake and as a
parking brake (figure 1A), is divided into two chambers
by a partition element 24. The piston 26 for service
braking is located in one of the chambers and the piston
28 for parking braking is in the other, coaxial to the

aforementioned piston 26.
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According to a particularly preferred example
embodiment, the mechanism that generates the force for
the parking brake comprises a spring 30, housed between
the piston 28 for parking braking and a cover 32,
whereas the group that transfers the force from the
spring 30 to the piston 26 for service braking is made
up of a gearing-trapezoidal screw 34, an axial bearing
36, an intermediate component 38, a locking lever 40, a
cover 42 and a pin 44.

On the other hand, in the configuration in which just
service braking is foreseen (figure 1B), the actuator
cylinder 22 houses a single piston 26 for sexrvice
braking and is defined by a wall 46.

According to the invention, the pistons 26 and 28 act
upon a thrusting mechanism 48 to amplify the force
inserted inside the actuator cylinder 22. Such a
mechanism or linkage 48, illustrated in figures 1A and
1B and, in partial detail, in figure 3 based upon a
first example embodiment thereof, substantially
comprises a first lever 50, arranged perpendicular to
the direction A of movement of the pistons 26 and 28 and
on which the piston 26 acts resting against it as a
service brake, and a pair of levers 52 hinged, at a
first end thereof 54, on the opposite ends of the lever
50.

In turn, each lever 52 is further hinged, at a second
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end 56, on a further pair of levers 58, the pair of
levers 58 finally being pivoted, by means of pins 60, on
a support plate 62 integral with the main body of the
actuator cylinder 22.

The pair of levers 58 is therefore able to transfer the
force transmitted by the piston 26 or, if present, by
the piston 28 to c¢lutches 64, each connected to the
corresponding lever 58 by means of a suitable pin 66.

As an alternative to the lever-operated thrusting
linkage 48 described up to now, it is possible to use a
simplified wedge-operated thrusting mechanism 48’ having
the same functionsg. As shown in figures 4A and 4B and,
in greater detail, in figure 5, the thrusting mechanism
48’ comprises a wedge-shaped element 92 that extends
substantially along the direction A of movement of the
pistons 26 and 28 and on the base of which 94 the piston
26 for service braking acts resting against it. The
wedge-shaped element 92 cooperates with a pair of
opposite bearings 96 with respect to the axis A, hinged
to the clutches 64 and in contact with suitable guides
98 integral with the main body of the actuator cylinder
22.

The wedge-shaped element 92 transfers and amplifies the
force transmitted by the piston 26 or, if present, by
the piston 28 to the bearings 96 and, consequently, to

the clutches 64.
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The function of the clutches 64 is to send the braking
force generated inside the actuator c¢ylinder 22 to the
brake pincer, in particular to the ends of the levers 18
opposite those on which the dJaws 14 are fixedly
connected.

According to the invention, the group 68 for
automatically regulating the clearances that form
between the friction gaskets 16 and the brake disc 12,
for example due to the wearing of the gaskets 16
themselves, consists of two clearance regulation
mechanisms 70, or wear compensators, positioned
symmetrically with respect to the longitudinal axis A of
the pistons 26 and 28 and able to be operated in the
direction of the axis B, perpendicular to the
aforementioned axis A.

Based upon the illustrated example embodiment and with
particular reference to figure 2 of the attached
drawings, each clearance regulation mechanism 70
comprises an internal thread 76 capable of receiving the
braking force of each clutch 64, a trapezoidal screw 78
operatively connected to the internal thread 76 and to
the corresponding lever 18, an axial bearing 72 and an
elastic ring 74, coaxial and arranged between the clutch
64 and the internal thread 76, and a coil spring 80 that
acts wupon each trapezoidal screw 78. The internal

threads 76 and the respective trapezoidal screws 78 are
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connected together by a multi-start thread.

In detail, to vary the size of the clearance existing
between the friction gaskets 16 and the brake disc 12
according to the specific applications, as shall be
explained hereafter, each clearance regulation mechanism
70 is also equipped, in the portion facing towards the
middle axis A of the braking unit 10, with respective
opposite locking bushes 82 and 84, which act in abutment
against the inner threads 76 pushed by a coil spring 90
arranged in compression between them.

The locking bushes 82 and 84 are then interconnected by
means of a regulation screw 86 and a toothed bush 88.
The toothed bush 88 can be operated to regulate the
distance M between the head of the regulation screw 86
and the front part of one of the locking bushes 82, such
a distance M being able to be set according to the
distance that one wishes to keep between the disc 12 and
the friction gaskets 16 in the rest conditions of the
braking unit 10.

With reference in particular to the example embodiments
illustrated in figures 1A and 4A, the operation of the
braking unit 10 according to the present invention shall
now be briefly described.

The actuation force of the service braking is generated
by the action of compressed air or, alternatively, of a

pressurised hydraulic £luid, which enters into the
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portion of the actuator cylinder 22 intended for the
service brake through a suitable inlet hole (not shown).
The air, or the hydraulic fluid, acts upon the piston 26
for service braking, which advances inside the cylinder
22 compressing the lever 50 of the thrusting linkage for
amplifying the force 48.

As shown in figure 3, the braking force transmitted by
the piston 26 to the lever 50 is divided into the two
components F acting on the levers 52 and, from these and
by means of the further two levers 58, such a force is
amplified and transferred, through the pins 66 and in
the direction of the axis B (F1 in figure 3)
perpendicular to that of the aforementioned components
F, to the clutches 64.

In the example embodiment illustrated in figures 4A, 4B
and 5, the braking force amplification function is, on
the other hand, left to the wedge-shaped mechanism 48°'.
As shown in figures 4A and 4B, the braking force
transmitted by the piston 26 to the wedge-shaped element
92 moves the latter along the axis A towards the
bearings 96. Such a wedge-shaped element 92 thus acts
upon the bearings 96 to amplify, with variable magnitude
according to the angle of inclination of the wedge 92
itgelf, the braking force so as to transfer it, through
the reaction of the axial locking discs 100 of the

bearings 96 against the guides 98 integral with the base
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plate of the actuator cylinder 22, to the clutches 64 in
the direction of the axis B (F1 in figure B5)
perpendicular to the direction A along which the piston
26 moves.

From the clutches 64 the amplified force is then sent,
directly through the two clearance recovery and
regulation mechanisms 70, to the brake pincer and
finally to the friction gaskets 16 that act on the disc
12.

When the braking unit 10 is also equipped with the
parking brake function and the relative piston 28
(figure 1A), the parking brake ditself 1is reloaded
through the inlet of compressed air, or of pressurised
hydraulic £luid, in the portion of the cylinder 22
intended for the parking brake. The air, or the
pressurised hydraulic £luid, pushes the piston 28 for
parking braking, which compresses the spring 30.

During the movement of the piston 28, the gearing-
trapezoidal screw 34, which is connected through a
multi-start threading with the piston 28 itself, carries
out a rotation. The gearing-trapezoidal screw 34 and the
locking lever 40 functionally represent a unidirectional
anti-rotation mechanism so that, when the gearing-
trapezoidal screw 34 rotates, a certain number of its
teeth are ridden over by the locking lever 40.

The actuation force of the parking brake is generated by
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the spring 30 and takes place by discharging the
compressed air, or the pressurised hydraulic £luid,
through a suitable outlet hole (not shown), from the
portion of the cylinder 22 intended for the parking
brake.

When the piston 28 for the parking brake moves from its
initial ©position, due to the unidirectional anti-
rotation connection with the locking lever 40, the
rotation of the gearing-trapezoidal screw 34 is not
permitted, thus the gearing-trapezoidal screw 34 itself
and the piston 28 functionally act as a unit and the
gearing-trapezoidal screw 34 advances.

The gearing-trapezoidal screw 34, through the axial
bearing 36 and the intermediate component 38, transfers
the force to the piston 26 for service braking, thus
actuating the parking brake of the vehicle in the same
way in which the normal service braking described
previously takes place.

Also in this case, indeed, the braking force is
transferred to the thrusting mechanism for amplifying
the force 48 or 48’ and, from it, reaches the brake
pincer directly through the two opposite clearance
recovery and regulation mechanisms 70.

Therefore, it must be noted that, both in the case of
service braking and in the case of parking braking, the

braking force is always transferred to the thrusting



WO 2008/015569 PCT/1B2007/002281

10

15

20

25

-13-

mechanism for amplifying the force 48 or 48‘ sgolely
through the piston 26 for service braking.

By feeding the portion of the cylinder 22 intended for
the parking brake with air or pressurised hydraulic
£luid, the parking Dbrake itself can finally be
decoupled, thus placing thé vehicle in the normal travel
conditions.

Now with reference to figure 2, the operation of the
group 68 for automatically regulating the clearances
gshall be dillustrated, both in the case of service
braking and in the case of parking braking.

The braking force that the clutches 64 receive from the
thrusting mechanism for amplifying the force 48 or 48’
follows the direction of the arrows S of figure 2.
Following the application of the force, the inner
threadings 76 of each clearance regulation mechanism 70
begin to translate in the same direction.
Simultaneously, under the action of the force of the
spring 90, the locking bushes 82 and 84 also begin to
separate from one another.

At the same time, when the total distance M that
separates the head of the regulation screw 86 £from the
front part of the locking bush 82 has been covered or,
in other words, when there is contact between the head
of the regulation screw 86 and the front part of the

locking bush 82, the separation between the two opposite
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locking bushes 82 and 84 ends so that, if the clutches
64 continue to advance, the inner threadings 76 of the
mechanisms 70 rotates due to the separation by the
relative bushes 82 and 84.

Thereafter, under the action of the force of the springs
80, the trapezoidal screws 78 protrude £rom the main
body of the cylinder 22, in the direction of the axis B
(figure 14), pushing the levers 18 of the brake pincer
that, rotating about its own hinges 20, take the jaws 14
closer to the brake disc 12.

At the moment when the friction gaskets 16 come into
contact with the brake disc 12, the trapezoidal screws
78 stop advancing, the relative inner threadings 76 lock
once again and the actual braking process begins.

The variation in clearance existing between the friction
gaskets 16 and the brake disc 12 takes place through the
screwing of the regulation screw 86, zrotating the
toothed bush 88 during the normal testing operations of
the braking unit, with the result of the variation in
the distance M and the consegquent modification of the
size of the clearances.

It has thus been seen that the compact unit for
generating braking force, particularly for railway
vehicles or vehicles on rails, according to the present
invention achieves the ©purposes outlined earlier,

transferring the braking force itself, increased by
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means of the amplification mechanisms described above,
directly to the two clearance recovery mechanisms
connected to the brake pincer, at the ends of which are
the friction gaskets that act on the disc.

An important advantage due to the use of two opposite
recovery  mechanisms is the fact that, working
independently but being made integral with each other by
simple elements that allow their relative movements in
space, they autonomously compensate the transversal
movements of the braking unit, dintegral with the
carriage or with the frame of the vehicle, with respect
to the brake disc, fixed onto the axle or onto the
wheel, and they do not need an additional device
suitable for preventing the undesired application of the
clearance recovery mechanism in the case of transversal
movement of the carriage during normal travel of the
vehicle itself. In the braking units according to the
prior art, the undesired application of the clearance
recovery mechanism is, on the other hand, prevented
through complex assemblies based upon mechanical shafts
or relays.

Thanks to the presence of the force amplification
mechanism based upon levers or else wedges, which allows
the reduction of the effective area of the cylinders on
which the pressure of the air or of the hydraulic fluid,

there is a reduction in bulk of the cylinders
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themselves, with clear advantages in terms of
compactness of the braking unit as a whole.

In this way a simple and compact device is obtained,
which performs many functions reducing the number of
components, also making it simpler to make compared to
braking devices according to the prior art, since the
inner force amplification system consists of simple
levers or wedges and not of complex mechanisms based
essentially upon cams or eccentrics.

The invention is therefore aimed at maintaining high
performance, at the same time reducing the manufacturing
and maintenance costs, thanks to the presence of a
smaller number of components.

The compact disc-brake unit for vehicles on rails of the
present invention thus conceived is also able to be
integrated and personalised according to the client’s
requirements with all devices normally used in the field
of rail travel, like for example manual or pneumatic
unlocking of the parking brake, anticompound valve
(selector valve that avoids the simultaneous action of
the serxvice brake and the parking brake), sensor for
indicating the state of the parking brake and/or valve X
(optional device designed for cylinders with spring-
actuated parking brake with the purpose of preventing
the incorrect application of the parking brake, while

the wvehicle is travelling, caused by the lack of
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pressurised air in the cylinder chamber of the parking
brake following a malfunction, £for example when the
pneumatic supply pipes breaks.

The compact disc-brake unit for vehicles on rails of the
present invention thus conceived can in any case undergo
numerous modification and wvariants, all of which are
covered by the same inventive concept.

Moreover, in practice the materials used, as well as
their sizes and the components, can be whatever

according to the technical requirements
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Disc-brake unit for vehicles on rails, comprising a brake
pincer consisting of a pair of jaws, provided with relative
friction gaskets, intended to rub on the two opposite surfaces
of a disc, said jaws being hinged at one of the ends of a pair
of levers, said levers being pivoted on respective hinges
fixedly connected to the main body of said braking unit, and
being actuated by a braking force motor provided with at least
one first piston that moves with alternate motion along an a
first axis, said braking unit also comprising a group for
automatically regulating the clearances between said friction
gaskets and said disc, said piston transmitting said braking
force to a thrusting mechanism inserted inside said braking
force motor to amplify and transfer said force, through said
group for automatically regulating the clearances and along a
second axis perpendicular to said first axis, to the ends of
said levers opposite the ends on which the jaws are hinged,
wherein said group for automatically regulating the clearances
consists of two <clearance regulating mechanisms, positioned
symmetrically with respect to said first axis and able to be
operated in the direction of said second axis.

2. Braking unit according to claim 1, wherein said braking
force motor is provided with at least one second piston for
parking braking, coaxial to said first piston.

3. Braking unit according to claim 2, wherein said second
piston transmits the parking brake actuation force to said
thrusting mechanism through said first piston.

4, Braking unit according to any one of the preceding claims,
wherein said thrusting mechanism comprises a first lever,
arranged perpendicular to said first axis and on which said
piston acts resting against it, a pair of levers hinged, at a

first end thereof, on the opposite ends of said lever and, at a

C:\pofiword\SPEC-8472688.doc
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second end thereof, on a further pair of levers, each of said
levers transferring said braking force to the corresponding
clearance regulating mechanism along said second axis.

5. Braking unit according to claim 4, wherein said pair of
levers is pivoted, by means of respective pins, on a support
plate integral with the main body of said braking force motor.
6. Braking unit according to claim 4, wherein each of said
levers transfers said braking force to the corresponding
clearance regulating mechanism by means of a clutch connected
to the corresponding lever by means of at least one pin.

7. Braking unit according to any one of claims 1 to 3,
wherein said thrusting mechanism comprises at least one wedge-
shaped element that extends substantially along said first axis
and on the base of which said piston acts resting against it,
said wedge-shaped element cooperating with at least one pair of
bearings, opposite with respect to said first axis and equipped
with relative axial locking discs in contact with respective
guides integral with the main body of said braking force motor,
to transfer said braking force to the corresponding clearance
regulating mechanism along said second axis.

8. Braking unit according to claim 7, wherein each of said
bearings transfers said braking force to the corresponding
clearance regulating mechanism by means of a clutch on which
each of said bearings is hinged.

9. Braking unit according to any one of claims 1 to 3,
wherein each clearance regulating mechanism comprises an inner
threading capable of receiving the braking force from said
thrusting mechanism, a trapezoidal screw operatively connected
to said inner threading and to the corresponding lever, and a
coil spring that acts upon each of said trapezoidal screws.

10. Braking unit according to claim 9, wherein each clearance
regulating mechanism also comprises, in the portion facing

towards said first axis, respective opposite locking bushes,

C\OOAWOrNSPEC-847268.00C
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which act in abutment against said inner threading pushed by a
spring placed in compression between them.

11. Braking unit according to claim 10, wherein said locking
bushes are interconnected by means of a regulation screw and a
toothed bush.

12. Braking unit according to claim 11, wherein said toothed
bush can be operated to regulate the distance between the head
of said regulation screw and the front part of one of said
locking bushes, said distance being able to be set according to
the distance that one wishes to maintain between said disc and
said friction gaskets in rest conditions of the braking unit.
13. Disc-brake unit for vehicles on rails according to any one
of the embodiments substantially as herein described with

reference to the accompanying drawings.
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