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Abstract

The 1invention relates to a drum brake, 1in particular
for commercial vehicles, comprisrmg a first brake shoe
and a second brake shoe, wherein the first brake shoe
1s arranged as a leading brake shoe in the drum brake,
whereln the second brake shoe is arranged as a trailing
brake shoe 1n the drum brake, wherein at least one
leading lining element can be fixed on the first brake
shoe, and at least one trailing lining element can be
fixed on the second brake shoe, wherein the number of
léading lining elements fixed on the first brake shoe
1s greater than the number of trailing lining elements

fixed on the second brake shoe.



Drum brake

The present invention relates to a drum brake, 1in particular a

drum brake for use 1n commercial vehicles.

Drum brakes for use 1in commercial vehicles are sufficiently well
known from the prior art. In this case, two brake shoes arranged
within a brake drum are usually spaced apart and pressed against
the inside of the brake drum by a corresponding actuatling device.
The rotary motion of the brake drum relative to the brake shoes

P

results in differential loading of the brake shoes coming 1into

engagement with the brake drum. During this process, there 1is
"self-energization" at one of the brake shoes, while the other
brake shoe 1s pressed agalnst the inside of the drum brake with a
lower contact force. This differential loading profile also results

in a differential amount of wear on the respective brake linings

of the brake shoes. In the past, attempts have been made to this
problem, for example, by means of brake shoe designs that differ
from the outset and, 1in particular, by the production of a first

brake shoe type, which 1s designed as a self-energlzing brake shoe,

and of a second brake shoe type, which i1s used as a "trailing"
brake shoe. However, these different configurations of the two
brake shoe types result 1n higher production costs. Moreover, 1t
is not possible with the solutions known from the prior art also
Lo retrospectively adapt the respective brake shoes to particular

loading profiles or particular brake drum configurations.

In view of these problems 1in the prior art, the object of the
present 1nvention 1s to provide a drum brake in which uniform
wearing of the brake linings of the drum brake can be achieved and
which allows high flexibility and, as a result thereof, also
retrospective adaptation of the brake shoes to the respective
operating conditions. Moreover, the present invention is intended

to reduce the production costs for a drum brake.
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According to the invention, the drum brake comprises a first
brake shoe and a second brake shoe, wherein the first brake shoe
is arranged as a leading brake shoe i1n the drum brake, wherein
the second brake shoe 1s arranged as a trailing brake shoe 1in

the drum brake, wherein at least one leading lining element can

be fixed, or is preferably fixed, on the first brake shoe, and
at least one trailing lining element can be fixed, or 1is

preferably fixed, on the second brake shoe, wherein the number

of leading lining elements provided on the first brake shoe 1s
greater than the number of trailing lining elements provided on

the second brake shoe. The first brake shoe and the second brake

shoe are preferably designed in the known manner as arc-shaped

elements which can be supported or are supported pivotably at a
first end within a brake drum and are subjected by an actuating

unit at the second end, which lies opposite the first end, to a

force which presses the respective brake shoes against the inner

surface of the brake drum. In the present case, a wedge unit is

preferably used as an actuating unit. As a preferred
alternative, 1t 1s also possible for an S cam to be used to

space the two brake shoes apart and to subject the brake shoes

to a force. The first brake shoe is arranged as a leading brake
shoe 1n the brake drum, which means that, during a braking

operation, the brake drum transmits to the brake shoe a force

which acts along the circumference of the curved outer side of
the brake shoe or the leading lining element fixed on the brake

shoe, wherein the direction of the force 1s away

CA 2955873 2018-04-09
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from the actuating unit and toward the support region

for the pivotable support of the brake shoe. In other
words, the brake drum transmits to the Dbrake shoe a
force which acts 1in the direction of the actuating
force which the actuating unit transmits to the brake
shoe. "Self-energization" thus takes place at the first
brake shoe. In the context of the invention, the second
brake shoe 1s arranged as a trailing brake shoe in the
drum brake, wherein the force transmitted from the
brake drum to thé second brake shoe during the braking
operation acts counter to the actuating force of the
actuating unit. In the event that the first brake shoe
and the second brake shoe are subjected to a force of
equal magnitude by the actuating unit, this means that
the first brake shoe 1s pressed more strongly against
the inside of the brake drum than the second brake shoe
during the braking operation. Owing to this
differential contact force on the first brake shoe and
the second brake shoe, there were different degrees of
wear or speeds o©f wear on the first and the second
brake shoe in conventional brakes. In the context of
the present 1nvention, 1t 1s now envisaged that the
numpber of leading lining elements provided on the first
brake shoe 1s greater than on the second brake shoe.
This larger number of leading lining elements

advantageously has the effect that the effective

friction area, available on the first brake shoe, with
the 1nside of a brake drum, 1is greater than the
friction area available on the second brake shoe. The
higher contact force of the first brake shoe 1s thus
distributed over a larger area on the inside of the
drum brake than is the case with the second brake shoe.
In this way, it 1s advantageously possible, both at the
first brake shoe and the second brake shoe, to achieve
a substantlally equal surface pressure between the
respective lining elements arranged on the first or the
second brake shoe and the inside of a brake drum. This

preferably substantially equal surface pressure both at
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the filrst brake shoe and at the second brake shoe leads

to substantially wuniform wear on all the 1lining
elements arranged on the respective brake shoes. In
this way, 1t 1s possible to extend the servicing cycle
for a drum brake since the brake linings reach the wear
limit thereof at substantially the same time, both at
the leading lining elements and at the trailing lining
elements, and 1t 1s thus not the case that one brake
lining 1s already worn while the brake lining arranged
on the opposite Dbrake shoe still has an adeqguate
thickness. It 1s furthermore also possible in this way
to reduce the use of materials 1n the brake 1linings,
something that both leads to a reduction in the weight
of the drum brake and 1s also economically and
ecologically advantageous. In the present case, a
lining element 1s preferably defined as a brake lining
carrler which has engagement means for positive and/or
nonpositive engagement on appropriately corresponding
engagement means on the first or the second brake shoe
and has a brake lining or friction lining on its outer
side opposite the brake shoe. The connection between a
lining element and a Dbrake shoe is ©particularly
preferably releasable, thereby allowing simple exchange
of the 1llining elements once they are completely worn
and allowing the replacement of o0ld lining elements

with new lining elements of substantially 1dentical

design with fresh friction linings.

In a preferred embodiment, at least one leading lining.
element 1s of 1identical design to a trailing lining
element. Here, the 1dentical design of the lining
elements advantageously relates to the effectilve
friction area available on the 1lining element for
braking friction on the 1inside of a drum brake and to
the arrangement and design of the fastening means on
the lining element for fixing the lining element on a
brake shoe. By means of the 1identical design of the

lining elements, exchange or universal application of a
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particular type of 1lining element both on the first
brake shoe and on the second brake shoe is particularly
preferably possible. In this way, it is possible, with
one and the same type of lining element, to provlide a
multiplicity of different configurations on the first
and/or the second brake shoe and, at the same time, to
enable simplified manufacture, which advantageously
brings large cost savings. As a particularly preferred
possibility here, one and the same machine or one and
the same tool can be used to produce lining elements
both for the leading 1ining elements and for the
trailing lining elements. This simplification and
standardization of the ©production of the 1lining
elements results 1n particularly good opportunities for

cost savings.

As a particularly preferred option, all the 1lining
elements, 1.e. the first and second lining elements,
are formed from the same material. It 1s thereby
posslble to reduce costs during production since only a
single production process 1s required for all the
lining elements. Simply by selective arrangement of a
particular number of lining elements on the brake shoe,
1t 1s thus advantageously possible to achieve the same
effect as by the arrangement of lining elements of

different materials.

In particular, it 1s ©possible to provide 1lining
elements having 1lining areas of different sizes, which
are arranged 1in differing numbers on the first or the
second brake shoe. In this way, the braking
characterilistics of the two brake shoes can be adapted
by virtue of the relatively large number of different
comblnations. Here, the provision of lining elements of
different sizes creates a greater degree of freedom for
the adaptation of the brake shoes to the respectively
occurring loads in the brake, this being associated

with increased manufacturing costs. This is potentially
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worthwhilile since 1t 1s thus possible to match the wear

on the lining elements more accurately.

The first brake shoe 1s furthermore preferably of
identical design to the second brake shoe. Here, the
identical design of the first brake shoe and of the
second brake shoe relates, 1in particular, to the
external geometry of the brake shoe, on which one or
more lining elements can be fixed. Thus, the first
brake shoe preferably has the same engagement means
with the same geometrical arrangement as the second
brake shoe, with the result that a lining element can
readily be fixed both on the first brake shoe and on
the second brake shoe. In this way, 1t 1s possible to
simplify the production of the brake shoes since both
the first brake shoe and the second brake shoe can be
produced with one and the same machine or with one and
the same tool and no varlation 1n the design of the

brake shoes 1s required.

In a preferred embodiment, the leading and trailing
lining elements each have a friction area, wherein the
sum of the friction areas of the 1leading lining
elements glves a leading friction area, wherein the sum
of the friction areas of the trailing lining elements
gives a trailing friction area, wherein the ratio of
the size of the leading friction area to that of the
trailing frictlion area 1s unequal to 1, expediently
from 1.5 to 4.5, preferably 2 to 4 and particularly
preferably from about 2.75 to 3.25. Thus, one or a
multiplicity of leading lining elements, each having a
friction area, 1s advantageously arranged on the first
brake shoe. Here, the sum of the friction areas of the
leading 1lining elements 1s .defined as the leading
friction area. Similarly, the sum of the friction areas
on the +trailing 1lining elements 1is defined as the
tralling friction area. In the context of the present

invention, the preferred ratio range of 1.5 to 4.5
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advantageously makes 1t possible, on the one hand, to
achieve uniform wear on the trailing and the leading
lining elements and, on the other hand, to avoid making
the 1nstallation space requirement for the drum brake
excessive. In particular, a situation 1s avoided where,
1n the case of a ratio of greater than 4.5 and a drum
brake of relatively large construction, only a
relatively small total friction area of all the lining
elements 1n the drum brake would be available. The
smaller the ratio of the leading friction area to the
trailing friction area, the smaller 1s the proportion
of the self-energization at the leading friction area
which can be compensated for by the corresponding area
ratio. The preferred range of 2 to 4 for the ratio of
the leading friction area to the trailing friction area
has proven  sultable particularly for commerclal
vehicles, such as heavy goods vehicles or Dbuses, 1in
test seriles carrled out by the applicant, wherein it
was possible, 1n particular, to achieve a good
compromlse between the 1nstallation space regquired for
the drum brake and, at the same time, good and uniform
wear on all the lining elements in the drum brake. The
particularly preferred range of about 2.75 to 3.25 of
the ratio of the leading friction area to the trailing
friction area can achieve particularly uniform wear on
all the lining elements 1n the drum brake with, at the
same time, optlimum use of the installation space and a
sufficient level of available a total maximum braking
force of the drum brake, 1n particular, for highly
loaded brakes, 1in which a multiplicity of lining
elements of relatively small design 1s fixed on the

first or the second brake shoe.

As a particularly preferred option, a first leading
lining element having a first friction area and a
second leading lining element having a second friction
area, can be fixed, or preferably are fixed, on the

first brake shoe, wherein the sizes of the first and
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second friction area are different, wherein the ratio
of the second friction area to the first friction area
1s expediently from 0.1 to 0.8, preferably from 0.25 to
0.75 and particularly preferably from about 0.45 to
0.55. Particularly in order to increase the variability
of the design of the first brake shoe and of the second
brake shoe, 1t 1s preferred that 1lining elements of
different sizes or with different friction areas can be
used, particularly on the first brake shoe. In this
way, 1t 1s possible, 1n particular, to achieve the odd-
numpbered friction area ratios between the leading
friction area and the trailing friction area. It has
been found here that it 1s possible, in particular, to

use a first lining element type having a first friction

area and a second lining element type having a second

friction area, wherein the ratio of the friction areas
of the first leading 1lining element and the second
leading 1lining element should preferably be 1in the
range of 0.1 to 0.8. Tests by the applicant have shown
that, when this area ratio is chosen, a good compromise
1s avallable between simple fixing of the lining
elements on the Dbrake shoe by means of engagement
elements or engagement sections of substantially
1dentical design on the lining elements and, at the
same time, high versatility 1n the setting of different
area ratios between the first brake shoe and the second
brake shoe. Here, the particularly preferred range of
0.25 to 0.75 of the second friction area to the first
friction area has proven suitable, in particular, for
the mass productlion of drum brakes since, in this way,
1t 1s a simple matter for the designer of a drum brake
to set a particular friction area ratio of the leading
friction area to the trailing friction area Dby
selecting particular numbers of trailing 1lining
elements and leading lining elements and thus to be
able perfectly to adapt the wear ©properties in
accordance with  the respective drum Dbrake. The

particularly preferred range of 0.45 to 0.55 allows
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particularly simple manufacture of the lining elements
since a first leading lining element is preferably only
approximately half as large as a second leading lining
element. At the same time, 1t 1s possible that in this
way the fastening positions for the first 1leading
lining element and the second 1leading lining element
can be chosen substantially freely Dby virtue of
uniformly distributed engagement means provided on the
respective brake shoe and that a particularly uniform
distribution of the 1lining elements along the

circumference of the brake shoe is possible.

The friction area of the trailing lining element 1s
preferably equal to the first friction area or to the
second friction area. In other words, one of the
leading lining elements, respectively having the first
friction area or the second friction area, can be
selected as a trailling lining element. In this way, it
1s possible, in turn, to reduce the number of different
drum brake components to be produced and thus to lower

manufacturing costs.

As a particularly preferred option, at least two
leading lining elements are of identical design to one
another. Thus, provision 1s preferably made for at
least two of, for example, three leading 1lining
elements arranged on the first brake shoe to be of
1dentical design. Here, the identical design of the
lining elements particularly preferably relates to the
arrangement and geometry of the fastening means on the
lining elements for fixing on the first brake shoe. In
turn, the number of lining' element variants to be
produced can Ppbe reduced by means of this preferred
embodiment, thereby also lowering production costs and
reducing the assembly effort by virtue of the smaller

number of different components.
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In a particularly preferred embodiment, all the leading

and trailing lining elements are of identical design to

one another. In the particularly preferred case where
all the leading and trailing 1lining elements are of
1dentical design to one another, wherein the friction
area of the lining elements is preferably equal and the
lining elements have the same or identical design of
their fastening means for fixing the lining elements on
the brake shoe, the leading friction area in relation
to the trailing friction area 1is established simply
through the different number of lining elements on the
first brake shoe and on the second brake shoe. Here,
the advantage of the 1dentical design of all the lining
elements 1s drastically reduced production costs since
1t 1s possible simply to use one and the same type of
lining element for the production of a multiplicity of
different drum brakes. As another preferred option, it
15 also possible in this embodiment for the first brake
shoe to be of 1dentical design to the second brake

shoe, thereby makling the manufacture and assembly of

the drum brake simpler and thus cheaper in combination

with the lining elements of identical design.

In another preferred embodiment, three leading lining
elements are fixed on the first brake shoe, and one
tralling lining element 1s fixed on the second brake
shoe. Tests by the applicant have shown that the
combination of three 1leading 1lining elements on the
first brake shoe with one trailing 1lining element on
the second Dbrake shoe can achiéve a particularly
favorable speed or rate of wear on all the 1lining
elements, wherein almost complete wear of the lining
elements can be achieved on drum brakes of commercial
vehlicles, thereby ensuring, in. particular, that no
brake lining 1s wasted due to premature replacement. In
this way, the operating costs of a commercial vehicle
fitted with a drum brake according to the invention can

be significantly reduced.
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It 1s advantageous 1f the lining elements each have a
fastening section for fixing on the first brake shoe or
the second brake shoe, wherein the fastening sections
of the 1lining elements are preferably of identical
design. In the present case, the fastening section of a
lining element 1s preferably an arrangement of holes,
1into which riveting elements, for example, .can be
1nserted br, preferably, projections formed on the
lining elements, which engage positively 1in
corresponding engagement geometries on the brake shoe
and can be fixed positively and/or nonpositively on the
brake shoe, are defined. By virtue of the identical
design and arrangement of the fastening section on a
lining element, the 1lining element can preferably be
arranged 1n different 1nstallation positions on the
brake shoe, which preferably 1likewise has engagement
geometriles arranged 1n an identical manner or 1in a
repeating pattern. As a further preferred embodiment
for the fastening sections, 1t 1is also possible, for
example, to employ undercut geometries, such as a
dovetail design of the fastening section of the lining
element, which engages 1in an appropriately
corresponding recess 1n the outer region of the brake
shoe. As a particularly preferred option, the fastening
sections of the lining elements are designed to ensure
that the fixing of the lining element on the brake shoe
1s releasable without the need to damage relatively
large parts of the brake shoe or of the lining element

for this purpose.

Further advantages and features of Che present
invention will ©become apparent from the following
description of preferred embodiments with reference to
the attached figures. It goes without saying that
individual embodiments shown in the respective figures
can have features which may also be used in other

embodiments, even 1f this 1s not explicitly mentioned,
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and to the extent that this has not been excluded on

the basis of technical circumstances or in an explicit

manner. Of the figures:

Figure 1 shows a view of a preferred embodiment of a

drum brake according to the invention, and

Figure 2 shows a view of another preferred embodiment
of the brake shoes of a drum brake according

to the i1nvention.

In the preferred embodiment of the drum brake, which is
shown 1n figure 1, a first brake shoe 2 and a second
brake shoe 3 are supported pivotably on the Dbrake
carrier at the respective lower end of the brake shoe
1n a manner conventional for drum brakes, wherein a
respective actuating unit (without a reference sign)
engages on the brake shoes 2, 3 on the side of the
brake shoes 2, 3 which 1s shown at the top in the
figures 1n order to subject said shoes to a force. In
the example under consideration, the actuating unit 1is
preferably designed as a wedge unit. The brake drum is
indicated schematically as a simple—dotted line around
the brake shoes, wherein the hatched arrow shown on the
right-hand side of the figure illustrates the direction
of rotation of the brake drum relative to the brake
shoes 2, 3. The first brake shoe 2 shown on the right
in the figure is thus arranged as a leading brake shoe
1n the drum brake, while the second brake shoe 3, which
is shown on the left in the 'figure, 1s designed as a
tralling Dbrake shoe. Three leading lining elements 4
are preferably arranged on the first brake shoe 2 and
in each case fixed on the first brake shoe 2 by means
of a preferred fastening section 6. Preferably, just
one trailling lining element 5 is fixed on the second
brake shoe 3, likewlise by means of a fastening section
6. It goes without saying that, 1in the context of the

present 1nvention, the combination of different numbers
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0f leading lining elements 4 and trailing lining
elements can be provided 1n order to set a particular
ratio of the sum of the friction areas of the trailing

lining elements 5 to the sum of the friction areas of

the leading 1lining elements 4. Each of the 1lining
elements 4, 5 has a friction area R which in each case
comes 1nto frictional contact with the schematically
indicated brake drum when the vehicle is braked by the
drum brake. By appropriate distribution of 1lining
elements as leading 1lining elements 4 and trailing
lining elements 5 on the first brake shoe and the
second brake shoe 3, 1t 1s thus possible to set a
particular area ratio of the available total friction
area on the first brake shoe 2 in relation to the
second brake shoe 3. By means of these different total
friction areas, 1t is possible to set a uniform surface
pressure, 1.e. force per unit area, on all the lining
elements 4, 5 provided in the drum brake, even when
self-energization occurs at the first brake shoe 2, as
a result of wh‘ich, 1n particular, the wear on the
lining elements 4, 5 takes place uniformly and hence
all the 1lining elements 4, 5 reach the end of their

service life at the same time.

Figure 2 shows another preferred embodiment of the

first brake shoe 2 and of the second brake shoe 3 for

the formation of a drum brake 1in accordance with the
present 1invention. Here, three leading lining elements
4 are once again provided on the first brake shoe 2
but, 1n contrast to the embodiment i1llustrated in
figure 1, the leading 1lining elements 4 are of
different sizes. Thus, 1in particular, a first leading
lining element 41 1s provided, which has a first
friction area Ry;. Provided ceﬁtrally on the first brake
shoe 2 1s a second leading lining element, which has a
second friction area Ry,. As a particularly preferred
option, the trailing lining element 5 on the second

brake shoe 3 is provided with the same friction area R
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as the second 1leading lining element 42. As a
carticularly preferred option, the second friction area
R4z 1s made smaller than the first friction area Ry 1in
order, 1in particular through the arrangement of not
just one trailing lining element 5 but of a
multiplicity of trailing lining elements 5, to .achieve
a particular area ratio of the leading friction area R,
to the trailling friction area Rg. Admittedly, the use of
lining elements 4, 5 of different design leads to a
somewhat higher outlay on manufacture than the use of
standardized 1lining elements 4, 5 both on the first
brake shoe 2 and on the second brake shoe 3. When using
lining elements 4, 5 of different design, however, it
1s possible to achieve greater variability 1n the drum
brake, 1n which 1t 1s possible to set particular area
ratios of the leading friction area Ry to the trailing
friction area Rs within small intervals. With this
preferred embodiment of the 1Invention, uniform speeds
of wear can be established at all the lining elements
4, 5 arranged 1n the drum brake, thereby allowing
better adaptation of the drum brake to the respective

conditions of use.

Reference signs:

2 - first brake shoe

3 - second brake shoe

J - leading lining element
5 ~ trailing lining element
6 - fastening section

R — friction area

Rg - leading friction area
Rs - trailing friction area
R4 - first friction area

Rao - second friction area
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Claims

A drum brake for commercial vehicles, comprising a

first brake shoe (2) and a second brake shoe (3),

wherein the first brake shoe (2) 1s arranged as a
leading brake shoe 1in the drum brake,

wherein the gecond brake shoe (3) 1s arranged as a

trailing brake shoe in the drum brake,

wherein at least one leading lining element (4) can be
fixed on the first brake shoe (2), and at least one
trailing lining element (5) can be fixed on the second
brake shoe (3), wherein the number of leading lining
elements (4) fixed on the first brake shoe (2) 1is
greater than the number of trailing lining elements
(5) fixed on the second brake shoe (3},

wherein a first leading lining element (41) having a
first friction area (Rs1) and a second leading lining
element (42) having a second friction area (Rs2), the
sizes of which are different, can be fixed on the first
brake shoe (2),

wherein the ratio of the second friction area (Rs2) to
the first friction area (R41) 1s from 0.1 to 0.8,
wherein all the lining elements (4, 5) are formed from

the same material.

The drum brake as claimed i1n claim 1,
wherein at least one leading lining element (4) 1s of

identical design to a trailing lining element (5).

The drum brake as claimed i1in any one of claims 1 or 2,
wherein the leading and trailing lining elements (4,
5) each have a friction area (R),

wherein the sum of the friction areas (R) of the
leading lining elements (4) gives a leading friction

area (R4),

CA 2955873 2019-04—09
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wherein the sum of the friction areas (R) of the
trailing lining elements (5) gives a trailing friction
area (Rs),

i

wherein the ratio of the leading friction area (Ri) to

the trailing friction area (Rs) 1s from 1.5 to 4.5.

The drum brake ag c¢laimed in claim 3, wherelin the ratio
of the leading friction area (Rs) to the trailing

friction area (R:) 1gs from 2 to 4.

The drum brake as claimed 1n claim 4, wherein the ratio
of the leading friction area (R;) to the trailing

friction area (Rg) 1s from 2.75 to 3.25.

The drum brake as claimed 1n any one of claimsl to 5,

wherein the first brake shoe (2) 1s of identical design

to the second brake shoe (3).

The drum brake as claimed 1n any one of c¢laims 1 to
6,

wherein the ratio of the second friction area (Rs) to

the first friction area (R41) 1s expediently from 0.25
Co 0.75.

The drum brake as claimed in claim 7, whereiln the
ratio of the second friction area (Rsy) to the first

friction area (Rs;) 1s from 0.45 to 0.55.

The drum brake as claimed in claim 7 or 8,
wherein the friction area (R) of the trailing lining
element (5) 1s equal to the first friction area (Rai)

or to the second friction area (Russ).

CA 2955873 2018-04-09
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10.

11.

12.

13.

- 1'7 —

The drum brake as claimed in any one of claims 1 to
9,

wherein at least two leading lining elements (4) are
of identical design to one another.

The drum brake as claimed in any one of claims 1 to
10,

wherein three leading lining elements (4) are fixed on
the first brake shoe (2), and

wherein one trailing lining element (5) 1s fixed on

the second brake shoe (3).

The drum brake as claimed in any one of claims 1 to
11,

wherein the 1lining elements (4, 5) each have a
fastening section (6) for fixing on the first brake

shoe (2) or the second brake shoe (3).

The drum brake as claimed 1in claim 12,
wherein the fastening sections (6) of the 1lining

elements (4, 5) are of identical design.

CA 2955873 2018-04-09
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