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(57) Abstract: A braking device (1) of a trailer comprising a body (2) internally hollow in which are defined at least a delivery gap
(3a) of a working fluid, at least a discharge gap (3b) and at least a braking gap (3c), at least a distributor element (4) housed sliding
inside the body (2), operating means (5) housed inside the body (2) and suitable for exerting a force on the distributor element (4) to
cause the movement thereof, the distributor element (4) having at least a connection element (6) to the operating means (5) and at
least a reaction surface (SR) communicating with the braking gap (3 ¢), on which the working fluid acts to exert a further force on
the distributor element itself; the breaking device (1) further comprising sealing means (7, 8) housed in the body (2) and arranged
around the connection element (6) so as to hydraulically separate the distributor element (4) from the operating means (5).
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BRAKING DEVICE OF A TRAILER |
Technical Field

The present invention relates to a braking device of a trailer.

Backeround Art

It is known that in the case of a trailer towed by a prime mover the braking
systems thereof are operatively linked in such a way that the braking of the

prime mover by the operator also causes the braking of the towed trailer.

- The trailer’s braking system is therefore piloted by the braking system of the

prime mover for the purpose of synchronizing the braking forces acting on
them. | '

It follows therefore that when the operator operates the brake pédal of the prime
mover, this intervenes on the wheels of same and, by means of the brake valve,
also on the trailer’s braking system.

The braking devices of a trailer of known type generally comprise a hollow
body in which a plurality of gaps is defined, including a working fluid supply
gap, a working fluid discharge gap and a gap that can be connected to the trailer
braking system. Inside such hollow body, a distributor. is housed sliding,
suitable for selectively putting the braking gap in communication with the
supply gap or with the discharge gap. |

The distributor is operatively connected to operating means which can in turn be
piloted in a mechanical or fluid dynamic way. ‘The operating means comprise
elastic means which act on the distributor.

Because, as it is easy to appreciate, the body inside which the distributor is
housed has to be hydraulically.vinsulated from outside, the known devices
contemplate sealing means generally placed between the operating means and
the hollow body or between the piloting méans and the hollow body (in
particular in the case of fluid-dynamic piloting).

These braking devices do have a number of drawbacks.

These, in fact, are complicated to make and are, therefore, very costly. In -
‘particular, it is pointed out that the sealing means fitted to these devices are of
large size and this, besides making them costly to make also produces strong

friction forces. Such friction forces can cause an imprecise movement of the
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distributor and, thereforé, an imperfect response of the trailer’s bfaking system

‘with respect to that of the towing vehicle.

Another drawback of the braking devices of known type consists in so-called
“hysteresis”, i.e., the fact that, the position of the braking pedal of the vehicle
being equal, a different braking pressﬁre will occur depending on whether the
towing vehicle is in braking phése or in release phase, where the greater the
rigidity of the elastic means acting on the distributor, thé greater such difference
will be. o

Such drawback can be eliminated by reducing the rigidity of the spring which, |
on the other hand, requires a longer pedal stroke for bfaking. ‘

The devices of known type,' furthermore, due to the strong forces involved,
require the use of large-size springé.

Yet another drawback of the known braking devices consists in the fact that, in
the event of the piloting means being of the mechanical type and of a
malfunction occurring such as to prevent the movement of the operating means,

the piloting means are also consequéntly blocked and it is not even therefore

- possible to brake the towing vehicle.

Again, the braking devices of known type generally have an ample reaction

- surface, meaning by this the surface on which the working fluid acts in contrast

to the thrust exerted by the operating means to cause braking, which has the

drawback of making the device itself particularly sensitive to the pressure waves

that can occur during operation and which act on the distributor.

Description of the Invention

The main aim of the present invention is to provide a braking device of a trailer
that is simpler to make than the devices of known type, and in particular which
cuts manufacturing costs and reduces the frictions produced during movement
of the relative distributor.

Within this aim, one object of the present invention is to prdvide a braking
device of a trailer which is not very sensitive to pressure waves.

Another object of the present invention is to reduce the difference in braking
pressure due to a different position of the distributor, the position of the piloting

pedal being equal, while maintaining at the same time a limited stroke of the
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pedal itself.

Another object of the present invention 1s to reduce with respect to devices of

h known type, the amount of forces involved durmg the braking phase and

consequently, also the size of the elastic means used.

Another object of the present invention is to also allow the movement of the
piloting pedal, and therefore the braking}of the towing vehicle, in emergency
conditions, in which the distributor’s operation means are blocked.

Another object of the present invention is to provide an upgraded braking

o dev1ce of a traxler wh1ch allows to overcome the mentioned drawbacks of the
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state of the art in the ambit of a simple, rational, easy and effective to use as
well as low cost solution.

The above mentioned objects are achieved by the present breaking vdevice of a
trailer according to claim 1.

Brief Description of the Drawings

Other characteristics and advantages of the invention will become more evident
from the description of a preferred, but not sole, embodiment of an upgraded
‘braking device of a trailer according to the invention, illustrated purely as an
| example but not limited to the annexed drawings in which:
Figure 1 is a section view of a device according to the invention in a first
embo’diment' |
‘Figure 2 is a section view of a device accordmg to the 1nvent10n n a second
embodlment
Figure 3 is a section {/iew of a device according to the invention in a third
embodiment;
- Figure 4 is a section view of a device according to the invention in a fourth
embodiment. | o |

Embodiments of the Invention

With reference to such figures, globally indicated by 1 is a braking device of a
trailer.

The device 1 comprises a body 2 internally hollow, in which is defined at least a
delivery gap 3a of a working fluid, at least a discharge gap 3b of the working

fluid and at least a braking gap 3¢ connectable to the braking system of a trailer.
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In the embodiments shown in the illustrations, the body 2 also cbmprises a
further ‘gap 3d connectable to an external user point. |
Inside the body 2 is housed sliding é»distributor element 4, which is shaped so
as to put in communication at least the braking gap 3¢ with the delivery and
discharge gaps 3a and 3b. More in particular, the distributor element 4 has a
" plurality of recesses defined on the outer surface thereof which permit,
depénding on the position of the distﬁbutOr element inside the body 2, pﬁtting
[into communication the braking gap 3¢ with the delivery gap 3a or with the
discharge gap 3b. o |
The device 1 also comprises operating means 5 housed sliding inside the body 2
and suitable for exerting a force on the distributor element 4 to cause this to
move. More in particular, the operatiﬁg means 5 are alternately mobile between
an idle configuration, which corresponds to an end of stroke position of same
and in correspondence to which, the bfakihg gdp 3cis 1n édmmunication with
the discharge gap 3b, and a maximum braking configuration, which corresponds
to another end. of stroke position and in correspondence to which the. force
exerted on the distributor element 4 is maximum. Between the idle
cohﬁguration and the maximum braking configuration are a. plurality of
intermediate configurations. In each braking configuration, the distributor
element is in a condition of unstable balance in which it alternately puts in
communication the braking gap 3¢ with the delivéry gap 3a and with the
discharge gap 3c. | | |

the operating means 5 and at least a reaction surface SR communicating with
the braking gap and on which the working fluid acts to exert a further force on
the distributor element itself in a direction opposite to that exerted by the
operating means 5. o

As can be seen in the illustrations, the connection element 6 is integrally
defined with the distributor element 4.

According to the invention, the device 1 comprises sealing means 7, 8 housed
inside the body 2 and arranged around the connection element 6 so as to

hydraulically separate the distributor element 4 from the operating means 5.
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Advantageously, the operating means 5 are placed in communication with the
outside. More in detail, the area of the body 2 inside which the operating means
5 are housed is placed in communication with the outside. The sealing means 7,

8 are therefore suitable for separating an environment under pressure, and inside

- which is a working fluid, from an atmospheric-pressure environment in which

there is air. This makes the operating means 5 substantially insensitive to the
ﬂu1d harmmers that can occur during use and which act on the distributor
element 4. N |

Preferably, the sealing means 7, 8 comprise at least an elastic rihg 7 fitted over
the connection element 6. o |

The sealing means 7, 8 partially delimit a-first thrust chamber facing onto the
distributor element 4 and commumcatlng w1th a second thrust chamber, also

facing onto the distributor element 4 on the opposite side with respect to. the

_ first chamber, where the useful surfaces of the distributor element 4 facing onto

the first and the second chamber are different from each other.

More in particular, the first and the second thrust chambers face onto a first and.
a second extremity 4é and 4b of the distributor element 4 respectively, which
are opposite one another. | ‘ ‘

As can be seen in»the‘illustrations, the connection element 6 extends_ from the
first extremity 4a, which means that the useful surface of the first extremity 4a
is smaller than that of the second extremity 4b and that the section of the
connection element 6 defines the reaction surface SR.

Suitably, the distributor element 4 comprises a connection channel 11 for the
connection of the first thrust chamber to the second thrust chamber which has a
connection gap 11a facing onto the outer surface of the distributor element itself
and which is communicating with the braking gap 3c. In particular, between the
second extremity 4b of the distributor element 4 and the bottom wall o‘f the
body 2 a spring 12 is located suitable for pressing' the distributor element itself
towards the operating means 5. The spring 12 is suitable for keeping the braking
gap 3c in communication with the discharge gap 3b in the idle configuration

described above.

- More in detail, the distributor element 4 and the connection element 6 both have
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substantially round sections.

In fhe embodiments shown in the figures 2 and 4, the sealing means 7, 8
comprise first sealing means 7 and second sealing means 8 arranged in series
with each other along the connection element 6. |

Préferably, the second séaling means 8 are also of the n'ng type, elastic or not,
fitted over the connection element 6 and placed between the elastic ring 7 and
the operating means 5. In these embodiments, the area between the rings 7 and
8 is place& in communication with the discharge gap 3b, and consequently the
discharge pressure does not act on any active area of the distributor element 4.
In the particular, but not exclusive embodimenf shown in the illustrations, t'he'
ring 8 has a bigger diameter than the elastic ring 7 and achieves a seal of the
mechanical type. In this embodimeht 'theref'ore, the elastic ring 7 prevents the
flow of the working fluid towards the operating means 5, while the ring 8
defines the reaction surface SR. Any leaks passing through the ring 8 therefore
are then conveyed towards the discharge gap 3b.

The operating means 5 comprlse at least a command element 13 operatively
connected to .piloting means 14; in turn connectable to the braking system df the
towing vehicle, and moving close to/away from the connection element 6. |
The operating means 5 also _coniprise at least first elastic means 17 acting on the
connection element 6 and piaced between the latter and the command element
13. ’ ,

In the embodiments shoWn in the illustrations, the first elastic means 17 are
made, e.g., of a helical spring having an extremity ass‘ociéted with a plate 16
connected integral to the connection element 6 and the opposite extremity
turned towards the command element 13. - "
In the embodiment shown in the figures 1 and 2, where the piloting means are
of the mechanical type and the movement of the‘ command element 13 is
correlated to the physical movement-of a mechanically operable lever 22, the
operating means 5 also comprise second elastic means 15 connected in series to
the first elastic means 17 so that the resulting rigidity of the elastic means 17
and 15 which acts on the connection element 6 is below the rigidity of the

elastic means themselves considered individually.
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More in particular, in the embodiment shown in the figures 1 and 2, the
command element 13 is shaped like a glass and the second elastic means 15 are
placed between the cornmand element itself and the ﬁrs't elastic means 17.

The second elastic means 15 are also of the helical sprlng type with a larger
drameter than the spring 17 and being arranged outside it.

In the embodiment shown in the figures 1 and 2, the spring 15 is fitted around a
glass-shaped element 18, inside which the spring 17 is inserted and in turn
arranged inside the command element 13. The two springs 15 and 17 therefore
act the one on the other by means of the glass-shaped element 18.

More in detail, the spring 15 has an extremity restmg against the bottom of the
command element 13 and the opposite extremity resting on the base of the

glass-shaped element 18.

Inside the command element 13 is arranged a locator element 19 against which

. the base of the glass-shaoed element 18 is intended to rest, while the bottom of

the latter is intended to rest against the bottom wall of the command element 13.
The bottom wall of the command element 13 and the locator element 19
therefore define the end-of-stroke positions of the glass-shaped element 18.

In this embodirhent, the second elastic means 15, pre-compressed, are
preferably less rigid than the first elastic means 17, which are free, i.e., not pre-
compressed. More in detail, the springs 15 and 17 act in series the one to the

other once the force exerted by the spring 17 on the spring 15 roaches the

 calibration pre-compression of the latter.

It follows therefore that, during a first part of the stroke‘ of the command
element 13 towards "the oonnection element 6, the spring 17 is compressed to |
exért a gradually increasing force on the connection element itéelf, while the
spring 15 remains at a standstill with respect to the command element 13. As
the spring 17 is gradually compressed, the force which this exerts on the spring
15 also gradually increases and, once this force is the same as the calibration
pre-compression of the spring 15 itself, the latter also starts to compress as a
result of the relative movement of the glass-shaped element 18 with respect to
the command element 13.

In the embodiment shown in the figures 3 and 4, where the piloting means 14
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are of the hydraiulic type and the movement of the command element 13 is
correlated to the changes in pressure of a piloting fluid, the operating means 5
only comprise the first elastic means 17 which immediately exert a force on the

plate 16.

'In‘ this case, the first elastic means 17 are of the type of a pre-compressed

helical spring (alternative embodiments cannot however be ruled out wherein
the spring 17 is not ﬁr'e-compressed), plaéed between the command element 13

and a pléte 16 associated integral with the connection element 6. Mbre in detail,
the extremities of the spring 17 re'st on one side against the pléte 16 and on the
opposite side agéinst a guide element 20 moving between two ends of stroke
defined by the inner walls of the body 2. The guide element 20 is operated in
translation near the distributor element 4 by the c_omniand element 13, which is
glass shaped and is arranged in such a way that its extremities make contact |
with the guide element itself. The guide element 20 has a through hole through
which is fitted a rod 21 associated integral with the plate 16. The guide element
20 is sliding with respect to the rod 21, the extremity of which is arranged
inside the command element 13 wiih the latter in}idle. configuration. The bottom
wall of the command element 13 is suitable for coming into contact with the
extremity of the rod 21 in its shift towards the maximum braking conﬁguration.

As has already been said, the piloting means 14 of the command element 13 can
be of the‘_hydraulic type, as in the embodiments shown in the figures 3 and 4, or
they can be of the mechanical type, as in the émbddiments shown in the figures

1 and 2.

More in particular, in the embodiments shown in figure 1 and in figure 2, the

piloting means 14 comprise at least a lever 22 mechanically operable by an
operator and suitable for cooperating with the command element 13. The; lever

22 is mobile in rotation around a fulcrum 23 outside the body 2.

. Advantageously, the fulcrum 23 is moving with respect to the body 2 and the

piloting means 14 also comprise third elastic means 24 associated with the lever
22, where the latter is suitable for compressing the third elastic means 24
following the movement of the fulcrum 23. The movement of the fulcrum 23

thus occurs in emergency conditions, e.g., if the command element 13 is
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blocked, and the need in any case exists to brake the towing means.

The third elastic means 24 can also be made, e.g., of a helical type spring.
Preferably, the third elastic means 24 have a pre-compression load which is
greater than’that of the elastic means 17, 15, so as to avoid the undesired
movement of ihé fulcrum 23 in .n:ormal operating cdnditions. In pérticular, the

third elastic means 24 have a pre-compression load greater than the reaction

force exerted on the fulcrum by the elastic means 17 and 15 in condition of

maximum compression.
In the preferred embodiments shown in the figures 1 and 2, the lever 22 also has

a weakened area 25. suitable for deforming itself following a force of pre-

~ defined entity. The weakened area 25 is suitably arranged between the fulcrum

23 and the area of contact of the lever itself with the cbmmand element 13. The

weakened area 25 therefore provides a further safety element which allows

operating the lever 22 to also brake the prime mover in emergency conditions

wherein the lever itself is blocked and unable to move around the fulcrum 23.

It has in fact been ascertained how the deScribed} invention achieves the
proposed objects and in particular, the fact is underlined that the braking device
forming the object of the present invention is considerably simpler from a
construction viewpoint than the devices of known type. | |
In particular, the positioning of the sealing means arbund the element
connecting the distributor element to the opérating means permits considerabl};
reducing the dimensions of “theh bsealing means themselvés, with réspect to
known devices‘, andl consequently cutting both manufacturing costs ahd ‘the
frictions produced by the movement of the distributor element.

The device according to the invention also permits reducing the entity of the
forces involved and, therefore, the dimension of the elastic means used.

Again, compared to known devices, the device according to the invention
allows considerably reducing the difference in braking preSsure due to a
different position of the distributor, the piloting pedal position being equal,
while maintaining at the same time a limited stroke of the pedal itself. This is

obtained thanks to the use of two springs connected in series, which permit

reducing the overall rigidity and, at the same time, reducing the stroke of the |
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relative pedal. _
Last but not least, the braking device according to the invention also permits
moving the braking pedal of the prime mover in emergency conditions wherein

the command element acting on the distributor is blocked.
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~ CLAIMS
1) Braking device (1) of a trailer comprising:
'~ abody (2) internally hollow in which are defined at least a dehvery gap (3a)
of a workmg ﬂu1d at least a dlscharge gap (3b) of the working fluid and at
least a brakmg gap (3¢) connectable to the braking system of a trailer;
- - at least a distributor element ,(4) housed shdmg inside said body (2) and
| shaped S0 as to-put in communication at least said braking gép (3¢) with said
delivery gap (3a) or with said discharge gap (3b); |
- operating means (5) housed inside éaid 'body (2) and suitable for exerting a
force on said distributor element (4) to cause the rﬁovemerit thereof, said
distributor element (4) having at least a connection element (6) to said
operating means (5) and at least a reaction surface (SR) communicating with
said braking gap (3¢), on which the working fluid-acts to exert a_further
force on the distributor element itself; | |
characteriied by the fact that it comprises sealing means v(7,k 8) housed in said
body (2) and arranged around said connection element (6) so as to hydraulically

separate said distributor element (4) from said operating means (5).

2) Device (1) according to claim 1, characterized by the fact that said seahng -

means (7, 8) part;ally delimit a first thrust chamber facing onto a first portion of
-said distributor element (45 and communicating with a second thrust chamber
facing onto a second portion of said distributor element (4) opposite said first
poftioh, the useful surfaces of sai'd distributor facing onto said first and ‘seéond
thrust chamber being different from each other. ‘ _

3) Device (1) according to claim 2, characterized by the fact that said first
“thrust chamber faces onto a first extremity (4a) of said distributor element and
that said second thrust chamber faces onto a second extremity (4b) of said
distributor element (4) opposite said first extremity (4a) and characterized by
the fact that said connectlon element (6) extends from said first extremity (4a),

the useful surface of said first extremity (4a) being smaller than the useful
surface of said second extremity (4b) and the section of said connection element
(6) defining said reaction surface (SR).

4) Device (1) according to one or more of the preceding claims, characterized
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by the fact that said distributor element (4) comprises a connection channel (1)
of said first chamber to said second chamber and having a connection gap (11a)
which faces onto the outer surface of the distributor element itself and which

commumcates with the braking gap (3c¢).

- 5) Device (1) according to one or more of the precedlng clalms characterized

by the fact that said operating means (5) communicate with the outside.
6) Device (1) accordlng to one or more of the precedmg claims, characterized
by the fact that sald seahng means (7, 8) comprise first sealing means (7) and

second seahng means (8) arranged in series with each other along said

connection element, wherein said second sealing means (8) are placed between:

said first sealing means (7) and said operating means (5), the area between said

 first and second sealing means (7, 8) commumcatlng with said dlscharge gap

(3b).

7) Dev1ce (1) according to one or more of the precedlng claims, characterized
by the fact that said operating means (5) comprise at least a command element
(13), connected to piloting means (14) and moving in translation close to/away
from said connection element (6) and cofnprise at least ﬁrst elastic means (17)
acting on said connection element (6) and placed between the latter and said
command element (13).

8) Device (1) according to c’lairﬁ 7, characteriz‘e‘d by the fact that said operating

means (5) comprise second elastic means (15) connected in series to said first

elastic means 17). _

9) Device (1) according to claim 8, characterized by the fact that said second
elastic means (15) are of the pre-compressed tyee. '
10) Device (1) according to claim 9, characterized by the fact that during a first
part of the stroke of said command element (13) towards said connection
element (6) said first elastic means (17) compress and said second elastic means
(15) remain at a standstill with respect to the command element itself and by the
fact that during a second part of the sfroke of said command element (13) said
second elastic means (15) compress due to achieving the calibration pre-
compression thereof by‘ the force exerted by the first elastic means themselves,

said first and second elastic means (17, 15) acting together in series on said
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connection element (6) during said second part of the stroke of said command
element (13). |

11) Device (1) accordirig to one or more of the preceding claims characterized

by the fact that said second elastlc means (15) are less rigid than said first elastic

means (17). _ _

12) Device (1) according to one or more of the preceding claims, characterlzed
by the fact that it compnses p110t1ng means (14) of the movement of said
command element (13), connectable to the brakmg system of the towing vehicle
of said trailer, wherein said piloting means (14) are of the mechanical type and
compri_se at least a lever (22) which can be operated .mechanically by an
operator and suitable for cooperating with said command element (13), said

lever (22) being mobile in rotation around a fulcrum (23) outside said body (2).

- 13) Device- (1) according to.claim 12, characterized by the fact that said lever

(22) 1 is operatively connected to a brakmg pedal of the trailer.

14) Device (1) according to one or more of the preceding claims, characterized
by the fact that said fulcrum (23) is moving with respect to said body (2) and
that said piloting means (14) compfise at least third elastic means (24)
associated‘with said lever (22), the latter being suitable for compreséing said
third eiastic means (24) following the movement of said fulcrum (23).

15) Device (1) according to one or more of the preceding claims, characteﬁied

by the fact that said third elastic means (24) have a pre-compression load greater

~ than the reaction force exerted on said fulcrum (23) by said elastlc means (17

15) in the condltlon of maximum compression.

16) Device (1) according to one or more of the pfeceding claims, characterized
by the fact that said lever (22) has a weakened area (25) suitable for deforming
when subjected to a predefined force, said weakened area (25) being arranged
between said fulcrum (23) and the portion of the lever itself suitable for

cooperating with said command element (13).
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