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(54) DISK BRAKE SYSTEM FOR MOTOR VEHICLES AND TRANSPORT MEANS

(57) A disc brake system for motor vehicles and
transport means is described, comprising: a brake disc
(1) with incorporated brake pads (2); a brake caliper (7)
comprising a hollow box-type body (3) containing a cool-
ing liquid adapted to dissipate the heat generated during
braking, where the hollow box-type body (3) is connected
to the structure of the brake caliper (7) by guide means
(6) and actuated by actuating means (5) adapted to allow
the movement of the hollow box-type body (3) towards
the brake pads (2) and the subsequent return towards
the structure of the brake caliper (7) .
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Description

[0001] The present invention refers to a disk brake sys-
tem for motor vehicles and transport means.
[0002] More in particular, the present invention aims
to obtain a disk bracing system, equipped with a liquid-
type cooling plant, which allows removing the overheat-
ing phenomenon for the braking system.
[0003] Current braking systems are composed of a
braking caliper equipped with small pistons, which press
one or more pads against the brake disk, making the
motor vehicle slow down due to friction. Such friction
heats the brake disk, which, after having exceeded a cer-
tain temperature threshold, reduced the braking effect,
with consequent loss of control of the vehicle by the driv-
er. Such overheating effects are more felt in heavy vehi-
cles, trucks and the like, depending on their mass, and
in sports and competition cars, due to their high speeds
and the consequent necessary strong decelerations.
[0004] The current cooling of the disk exclusively oc-
curs through venting.
[0005] JP-H02-159431-A discloses a disk brake sys-
tem for motor vehicles and transport means according
to the preamble of Claim 1.
[0006] Object of the present invention is solving the
above prior art problems, by providing a disk brake sys-
tem for motor vehicles and transport means whose fea-
ture is the reversal of the position of the pads, namely
the pads are inserted in the disk along its whole exten-
sion.
[0007] The above and other objects and advantages
of the invention, as will appear from the following descrip-
tion, are obtained by a disk brake system for motor ve-
hicles and transport means as claimed in Claim 1. Pre-
ferred embodiments and non-trivial variations of the
present invention are claimed in the dependent Claims.
[0008] It is intended that all enclosed claims are an
integral part of the present disclosure.
[0009] It will be immediately obvious that numerous
variations and modifications (for example related to
shape, sizes, arrangements and parts with equivalent
functionality) could be made to what is described, without
departing from the scope of the invention as appears
from the enclosed claims.
[0010] The present invention will be better described
by some preferred embodiments thereof, given as a non-
limiting example, with reference to the enclosed draw-
ings, in which:

- Figure 1 shows a preferred embodiment of the disk
caliper of the present invention, in its assembled sta-
tus;

- Figure 2 is a cross sectional view of the brake caliper
of Figure 1;

- Figure 3 is a horizontally sectioned view of the brake
caliper of Figure 1;

- Figure 4 shows a preferred embodiment of the box-
shaped metallic plate for containing the cooling liq-

uid; and
- Figure 5 is a sectional view of a preferred embodi-

ment of the box-shaped plate with internal heat-dis-
sipating elements.

[0011] In the above Figures, the following reference
number and parts are described:

1 brake disk
2 brake pads
3 box-shaped plate containing the cooling liquid
3A projecting plate friction area
3B external heat dissipating elements
4 internal heat dissipating elements
5 small hydraulic pistons
6 fastening and guiding pins
7 caliper structure (approximate)
8 cooling liquid inlet
9 cooling liquid outlet

[0012] The main feature of the invention provides for
the reversal of the position of the brake pads 2, namely
they are inserted in the disk 1 (Figure 2) following its
whole extension (Figure 1) .
[0013] In brief, the system is reversed and it is not any
more the disk which needs being cooled, but its braking
caliper.
[0014] Between braking caliper and pads, a box-type,
metallic plate body is inserted, preferably made of steel,
cast iron, carbon or similar material, designated in the
Figures with 3, which is pushed by the small hydraulic
pistons against the pads, generating the necessary fric-
tion to slow down the vehicle (Figures 2 and 3).
[0015] The box-type metallic body is fasted to the struc-
ture of the caliper on suitable guiding pins or similar sys-
tem (designated in the Figures with 6), adapted to allow
a movement towards the brake pads and the following
return towards the structure of the caliper.
[0016] Heating by friction of the box-type metallic plate
is absorbed by the liquid circulating therein, which gen-
erates an immediate and constant lowering of the tem-
perature, allowing to check at any time the operating tem-
perature of the brakes (Figures 3 and 5).
[0017] Inside the box-type plate, heat-dissipating bod-
ies can be arranged, composed of blades having a re-
duced thickness, which enable increasing the dispersing
surface, with their longitudinal positioning with respect to
the sliding direction of the liquid towards the outlet hole
(Figure 5).
[0018] Shape and sizes of the box-type body shown in
the Figures are merely a non-limiting example, and dem-
onstrate that the invention can be made and operated
from the technical point of view.
[0019] From an approximate computation, the dispers-
ing surface of the dissipating elements, summed to the
plane surface of the box-type plate, can easily reach and
exceed the plane surface of the whole disk.
[0020] The cooling liquid, even pure water, entered and
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circulated inside the box-type plate, generates a quick
absorption of heat transmitted by the operating braking
plate, immediately lowering the high developed temper-
atures.
[0021] The box-type metallic body is therefore
equipped with a liquid delivery tube and with one/two
outlet tubes; flow rate and amount of circulating liquid
can be managed depending on the temperature to be
lowered and the exerted braking pressure (Figures 4-5).
[0022] Due to the heat-absorbing capability of liquid
which is much greater than that of air, the dispersing sur-
face can be dimensioned depending on necessary per-
formances, solving every overheating problem of the
braking system.
[0023] The brake cooling system can be connected to
the same cooling plant of the engine.
[0024] With respect to prior systems, the system of the
invention also allows reducing the weight of the braking
plant, being able to use a disk with reduced sizes and
thickness (Figure 1 and 2) and to use common materials
having a reduced cost; moreover, due to the increased
surface of brake pads, the necessary friction surface can
be reduced, and consequently also the amount of nec-
essary force pressing on the disk (Figure 4); finally, for
pads with wide sizes, softer pastes and mixtures can be
used, with consequent less noise and better brake mod-
ularity.
[0025] Summarizing, the disk brake system for motor
vehicles and transport means of the invention substan-
tially comprises:

- a brake disk 1 with incorporated brake pads 2;
- a brake caliper 7 comprising a hollow box-type body

3 containing a cooling liquid adapted to dissipate the
heat generated during braking, the hollow box-type
body 3 being connected to the structure of the brake
caliper 7 by guide means 6 and actuated by actuating
means 5 adapted to allow the movement of the hol-
low box-type body 3 towards the brake pads 2 and
the subsequent return towards the structure of the
brake caliper 7, the brake pads 2 being inserted in
the brake disk 1 along its whole extension.

[0026] In particular, the hollow box-type body 3 is a
metallic plate body.
[0027] Still in particular, the hollow box-type body 3
comprises a delivery tube 8 and at least one outlet tube
9 of the cooling liquid.
[0028] Preferably, the delivery tube 8 and the at least
one outlet tube 9 of the cooling liquid are connected to a
cooling system of the motor vehicle engine.
[0029] The disk brake system of the invention can fur-
ther comprise heat sinks (heat-dissipating elements) 4
arranged inside the hollow box-type body 3.
[0030] These heat sinks 4 are formed of thin sheet lon-
gitudinally arranged to the flowing direction of the liquid
inside the hollow box-type body 3.
[0031] Preferably, the actuating means 5 are hydraulic

pistons, and the guide means 6 are pins.
[0032] The above described system allows obtaining
the following benefits and advantages:

- removing the overheating phenomenon of the brak-
ing plant;

- checking and maintaining the operating temperature
of the braking plant;

- reducing the sizes of the brake disk and the global
weight of the braking plant;

- reducing the necessary braking force due to the re-
duction of the necessary contact surface;

- using pads with softer mix;
- using a mechanism which is simply manufactured

and easily assembled.

Claims

1. Disk brake system for motor vehicles and transport
means comprising:

- a brake disk (1) with incorporated brake pads
(2) ;
- a brake caliper (7) comprising a hollow box-
type body (3) containing a cooling liquid adapted
to dissipate the heat generated during braking;

said hollow box-type body (3) being connected to
the structure of the brake caliper (7) by guide means
(6) and actuated by actuating means (5) adapted to
allow the movement of the hollow box body (3) to-
wards the brake pads (2) and the subsequent return
towards the structure of the brake caliper (7);
characterized in that the brake pads (2) are insert-
ed in the brake disk (1) along its whole extension.

2. Disk brake system for motor vehicles and transport
means according to claim 1, characterized in that
the hollow box-type body (3) is a metallic plate body.

3. Disk brake system for motor vehicles and transport
means according to claim 1 or 2, characterized in
that the hollow box-type body (3) comprises a deliv-
ery tube (8) and at least one outlet tube (9) of the
cooling liquid.

4. Disk brake system for motor vehicles and transport
means according to claim 3, characterized in that
the delivery tube (8) and said at least one outlet tube
(9) of the cooling liquid are connected to a cooling
system of the motor vehicle engine.

5. Disk brake system for motor vehicles and transport
means according to any of the preceding claims,
characterized in that it further comprises heat sinks
(4) arranged inside the hollow box-type body (3).
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6. Disk brake system for motor vehicles and transport
means according to claim 5, characterized in that
the heat sinks (4) are formed by thin sheet longitu-
dinally arranged to the flowing direction of the liquid
inside the hollow box-type body (3).

7. Disk brake system for motor vehicles and transport
means according to any of the preceding claims,
characterized in that the actuating means (5) are
hydraulic pistons.

8. Disk brake system for motor vehicles and transport
means according to any of the preceding claims,
characterized in that the guide means (6) are pins.
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