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(57) Abstract: A brake shield (4) includes a labyrinth ventilation material (5) though which air may pass, but which resists the pas-
sage of debris. The labyrinth ventilation material may be a sheet material and may define on or more tortuous paths through the ma -
terial, wherein the one or more tortuous paths do not provide a line of sight through the material.
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BRAKE SHIELD

Technical Field of the Invention

The present invention relates to a brake shield, a brake installation comprising a

brake shield and a vehicle comprising a brake installation with a brake shield.

Background to the Invention

Disc brakes are widely employed on road and other vehicles. To ensure efficient
operation of disc brakes and prevent undue wear or damage it is important that they are
kept clear of debris and water. To this end it is known to fit disc brakes with a shield
which typically at least partially covers or encloses the disc to protect it from

contamination by debris.

However, in operation disc brakes generate a great deal of heat which must be
dissipated to ensure continued efficient operation of the brakes. Fitting a shield to disc

brakes can reduce the flow of cooling air to the brakes.

The competing problems of protecting a disc brake from debris whilst providing
adequate cooling have been addressed by a shield disclosed in WO 03/071153. This
shield at least partly surrounds a brake disc and comprises a material of which the shape
is influenced by heat. When the brake disc is cool the shield remains in a closed state to
protect the brake disc from debris. When the brake disc heats up the shield changes

shape, to an open state, and allows cooling air to flow to the disc directly.

This arrangement is rather complex, and only provides best protection from debris

when the brake disc is cool. Indeed, in the open state there is a direct path for debris to
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flow to the disc. There is a possibility that debris which reaches the disc will become

trapped by the shield when the disc cools and the shield returns to the closed state.

Embodiments of the present invention have been made in consideration of these

problems.

Summary of the Invention

According to the present invention there is provided a brake shield comprising a
labyrinth ventilation material though which air may pass, but which resists the passage of
debris, wherein the labyrinth ventilation material defines one or more tortuous paths
through the material and wherein the one or more tortuous paths do not provide a line of

sight through the material.

A labyrinth will tend to permit the flow of cooling air, which can easily travel
along a complex path, but to resist passage of debris, such as grit, road dirt and even
water droplets, which tend to travel in straight trajectories. Thus the shield conveniently

facilities brake ventilation whilst protecting a brake from contamination.

The labyrinth ventilation material may comprise a sheet material. The shield may

be substantially formed from this material.

Where the labyrinth material is a sheet material a plurality of tortuous paths

though the sheet may be distributed over the surface of the sheet.

The tortuous paths may constrain a fluid flowing from one side of a material to
the other to flow along a reverse path. Where the material is a sheet material the tortuous
paths may constrain fluid flowing from one side of the material to the other to flow along

a path which is parallel to the plane of the sheet material.



WO 2014/174280 PCT/GB2014/051258

10

15

20

The labyrinth ventilation material may be corrugated.

Flaps may be provided in the labyrinth ventilation material to provide ventilation
paths through the material. Louvres could be provided in the labyrinth ventilation
material to provide ventilation paths through the material. The louvres could be formed
by pressing.

The labyrinth ventilation material may be formed from sheet material.

The brake shield may be arranged to be fitted to a disc brake installation. The

brake shield could also but used with a drum brake installation. For instance, it could

form part of the drum casing of a drum brake installation.

The labyrinth material may be corrugated or louvred, and the corrugations or
louvres arranged to extend substantially vertically in use to enable water to drain from the
brake shield. Alternatively, corrugations or louvres could extend substantially radially

relative to a brake disc or drum.

Detailed Description of the Invention

In order that the invention may be more clearly understood an embodiment
thereof will now be described, by way of example only, with reference to the

accompanying drawings, of which:

Figure 1 is a front view of a brake installation for an automobile comprising a
brake shield;

Figure 2 is a side view of the installation of figure 1;

Figure 3 is a front view of the material from which the brake shield of figures 1

and 2 is formed;
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Figure 4 is a plan view of the material of figure 3;
Figure 5 is a sectional view along line A-A of figure 3;
Figure 6 is a sectional view along line B-B of figure 3;
Figure 7 is an isometric view of part of the material of figure 3; and
Figure 8 is a similar view to figure 1 of a brake installation with an alternative

embodiment of a brake shield.

Referring to the drawings, a disc brake installation for an automobile comprises a
substantially circular ventilated brake disc 1 mounted to a hub or drive shaft 2 and a
brake calliper 3. A non-ventilated disk could be used. The brake disc 3 rotates with the
hub or drive shaft 2 relative to the calliper 3. The calliper is operative to urge brake pads
(not shown) into contact with the brake disc 1, gripping the disc, in order to slow or stop
rotation of the disc relative to the calliper and thus slow or stop a vehicle to which the
installation is mounted. All this is conventional and well understood by a person of skill

in the art.

A brake shield 4 is mounted relative to the brake disc 1. The shield 4 is mounted
to a suspension knuckle (not shown) of a vehicle to which the brake disc installation is
fitted.I It could, though, be mounted to any other convenient structure that remains
stationary relative to the brake disc, such as the calliper 3. The brake shield 4 is formed
from a sheet of labyrinth ventilation material. The shield is of a substantially circular
shape, of diameter slightly larger than the brake disc, with a cut out portion to
accommodate the hub or shaft 2 and calliper 3. The shield 4 is positioned on the inboard
side of the brake disc which is generally more exposed to contaminants than the outboard

side, and is closely spaced from and extends parallel to the disc. The outboard side of the



WO 2014/174280 PCT/GB2014/051258

10

15

20

brake disc 1 is exposed, but will in use be protected by a wheel (not shown) mounted to
the brake disc 1. Other arrangements are, of course, possible where a shield extends on
both opposite sides of a brake disc. The shape, positioning and mounting of the shield
relative to the brake disc is also largely conventional and will also be well understood by

a person of skill in the art.

The brake shield is formed from a substantially flat sheet of labyrinth ventilation
material. This material 5 is illustrated in figures 3 to 7. The sheet is perforated and
tortuous paths are defined between openings on one side of the sheet and openings on the
other side of the sheet. The labyrinth material comprises a corrugated sheet of metal, such
as mild steel. The sheet has been formed by pressing or folding so that it includes a series
of parallel, evenly spaced apart, alternating substantially right angle folds. This forms a
sheet of material 5 with portions 6 extending substantially parallel to the plane of the
labyrinth sheet alternating with portions 7 which extend substanﬁally at right angles to
the plane of the labyrinth sheet. Over part of the length of the each of the portions 7
which extend at right angles to the plane of the labyrinth sheet pairs of flaps 8 are cut or
punched out to. form ventilation apertures 9. One flap 8 of each pair is bent outwards to
one side of the sheet, and the other flap 8 is bent out towards the other side of the sheet.
The corrugations and flaps in the sheet together define a tortuous path through the sheet.
There is a fluid flow path through the sheet from one side to the other, but no line of sight

through the sheet.

The brake shield is constructed from the labyrinth ventilation sheet material and
installed so that the folds in the material forming the corrugations extent substantially
vertically in an in use condition, when the vehicle to which the shield fitted is on level

ground.
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The tortuous pafh through the labyrinth ventilation material allows air to flow
through the material, as shown at 10. Air can easily flow around the tortuous path
through the material. However, the tortuous path prevents or at least usefully impedes
passage of debris and water droplets from passing through the material. These will tend
to travel with a straight trajectory and thus strike and then fall out of the sheet. Thus, the
labyrinth material serves to protect the brake disc from debris, whilst permitting the flow
of cooling air. In the event that the brake installation is partially or wholly submerged in
water, or the shield is deluged with water, water will likely pass "chrough thé shield and it
will also flow into the space between the shield and the brake disc. When the installation
is not longer submerged, though, this water can quickly and easily drain from the disc

and shield.

The brake shield could be formed from other suitable materials. An alternative
configuration is shown in figure 8. In this figure, the same reference numerals are used as
in figure 1 to denote corresponding components. In this arrangement substantially
radially extending pressed louvers 12 are formed in a sheet of material forming the brake

shield in order to provide a tortuous ventilation path through the shield.

The shield provides a convenient and economic solution to the problem of
providing protection for a disc brake from debris whilst allowing air to flow onto the disc
to provide cooling. It is particularly suited to installation on automobiles and other road
vehicles, especially those fitted with carbon ceramic brake discs whiéh are more sensitive
to contaminants than iron discs as well as capable of generating higher temperatures. It
could, however, be used on any other brake installation. It could be used on vehicles

intended for off-road use where increased potential contaminants are encountered.
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The above embodiment is described by way of example only. Many variations are
possible without departing from the scope of the invention as defined in the appended

claims.
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CLAIMS

A disc brake shield comprising a labyrinth ventilation material though which
air may pass, but which resists the passage of debris, wherein the labyrinth
ventilation material defines on or more tortuous paths through the material and
wherein the one or more tortuous paths do not provide a line of sight through

the material.

A brake shield as claimed in claim 1 wherein the labyrinth ventilation material

comprises a sheet material.

A brake shield as claimed in any preceding claim wherein the labyrinth

ventilation material is corrugated.

A brake shield as claimed in any preceding claim wherein flaps are provided
in the labyrinth ventilation material to provide ventilation paths through the

material.

A brake shield as claimed in any preceding claim wherein the labyrinth

ventilation material is formed from sheet metal.

A brake shield as claimed in any preceding claim arranged to be fitted to a

disc brake installation.

A brake installation fitted with a brake shield as claimed in any preceding

claim.

A brake installation as claimed in claim 7 wherein the labyrinth ventilation

material is corrugated or louvred and the corrugations or louvres are arranged
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to extend substantially vertically to enable water to drain from the brake

shield.

A brake installation as claimed in claim 7 or claim 8, wherein the labyrinth
ventilation material is corrugated or louvred and the corrugations or louvres

are arranged to extend substantially radially relative to the brake disc or drum.
A vehicle comprising a brake installation as claimed in any of claims 7 to 9.

An automobile comprising a brake installation as claimed in any of claims 7 to

9.

A brake shield substantially as herein described with reference to the

accompanying drawings.

A brake installation substantially as herein described with reference to the

accompanying drawings.
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