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(57) ABSTRACT 
A disc brake, in particular for commercial vehicles, has an 
adjustment device for compensating for brake lining/brake 
disc wear. The adjustment device is arranged at least partially 
inside an interior space of the brake caliper and has an adjust 
ment gear with an adjustment nut having an internal thread, 
and an adjustment spindle screwed therein with an external 
thread. For adjustment during normal operation of the brake, 
the adjustment nut is rotated in relation to the adjustment 
spindle, which is fixed against rotation. A first sealing device 
at least partially seals off an annular space on the brake disc 
side between the inner wall of a through-opening in the brake 
caliper and the axially adjustable adjustment spindle, which 
extends through the through-opening and toward one of the 
brake linings, wherein the first sealing device is held on the 
caliper at one end. 
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DISC BRAKE, IN PARTICULAR FOR 
COMMERCIAL VEHICLES 

TECHNICAL FIELD 

0001. The invention relates to a disc brake, in particular for 
commercial vehicles, having a brake disc, a brake caliper, an 
application device arranged in the brake caliper, at least one 
brake lining on each side of the brake disc, an adjustment 
device for compensating for brake lining/brake disc wear, 
which is arranged at least partially inside an interior space of 
the brake caliper and to which an adjustment gear belongs, 
said adjustment gear having an adjustment nut, which has an 
internal thread, and an adjustment spindle, which is screwed 
therein and has an external thread, and being designed in Such 
a way that, for adjustment during normal operation of the 
brake, the adjustment nut is rotated in relation to the adjust 
ment spindle, which is fixed against rotation, and a first seal 
ing device for at least partially sealing off an annular space on 
the brake disc side, said annular space being delimited on one 
side by the inner wall of a through-opening in the brake 
caliper and on the other side by the axially adjustable adjust 
ment spindle, which extends through the through-opening 
and toward one of the brake linings, wherein the first sealing 
device is held on the caliper at one end. 

BACKGROUND OF THE INVENTION 

0002 Brake discs of the abovementioned type are known, 
e.g. from DE 10 2007 059777 A1. In general, disc brakes of 
the relevant type are pneumatically and/or electromechani 
cally actuable. 
0003. The adjustment nut can be rotated for adjustment. It 
has a pressure collar, the end face of which that faces the brake 
disc generally extends into the through-opening in the brake 
caliper, both when the brake is unactuated and when it is 
actuated. The through-opening can also be formed on a clo 
Sure plate which sealingly closes the brake caliper or a sheet 
metal cover of the caliper, which is referred to below merely 
as a “cover. 
0004. The abovementioned through-opening is a func 
tional opening for the passage of at least one pressure or 
adjustment spindle, which is fixed in terms of rotation but can 
be moved axially by means of the adjustment nut, wherein the 
axial movement or adjustment is used to compensate lining 
and/or disc wear. The adjustment spindle acts by means of one 
of its end sections against the brake lining on the application 
side. 
0005. The through-opening region in the cover for the 
adjustment spindle also serves as a seat for one or more seals. 
It is delimited by an encircling tubular collar which extends 
axially with respect to the interior of the brake and is adjoined 
by an inward-angled, radially aligned flange. 
0006. In the case of the brake according to DE 102007059 
777A1, there are three differently arranged, shaped and act 
ing (partial) seals for sealing the interior space of the caliper. 
0007. The first seal for sealing the annular space men 
tioned is formed by a flexible protective cap in the form of a 
folding boot, which is attached to the cover at one end and to 
a part of the adjustment spindle which faces the brake disc at 
the other end. 
0008. The second seal for sealing the annular space men 
tioned rests against the external thread of the adjustment 
spindle. It is held by a metal sleeve secured on the rotatable 
pressure collar of the adjustment nut. The metal sleeve 
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extends radially inward to a point close to the external thread 
of the adjustment spindle in order to support the seal of flat 
design and Stabilize it against twisting. 
0009. The third seal is secured on the cover and rests 
sealingly against the metal sleeve, thereby sealing the remain 
der of the annular space. 
0010. The third seal is thus situated in the radially outer 
part of the annular space, while the second seal is situated in 
the radially inner part. 
0011 Since the second seal and the metal ring are rotated 
for adjustment, whereas the adjustment spindle and the third 
seal are held fixed in terms of rotation, considerable friction 
forces occur during adjustment, namely between the second 
seal and the adjustment spindle, on the one hand, and the third 
seal and the metal sleeve, on the other hand. Since, further 
more, the second seal is rotated during adjustment, whereas 
the third seal is stationary during adjustment, the two seals 
cannot be combined in a single seal. 

SUMMARY 

0012. It is an underlying object of the invention to develop 
the disc brake of the type stated at the outset in such a way 
that, on the one hand, Smooth adjustment is ensured and, on 
the other hand, a simple overall construction is achieved. 
0013. According to the invention, the stated object is 
achieved by the fact that the first sealing device is held on the 
caliper at one end and bears in a sliding manner against the 
adjustment spindle at the other end. 
0014. By virtue of the fact that, according to the invention, 
the first sealing device is held on or bears in a sliding manner 
against both the caliper and the adjustment spindle, the latter 
being held in a manner fixed against rotation, it does not have 
any parts which can be twisted relative to the caliper or the 
adjustment spindle during adjustment. On the contrary, it is 
moved exclusively axially relative to the adjustment spindle, 
for which reason friction occurs only where an external thread 
of the adjustment spindle intersects the radially inner Surface 
of the first sealing device. The total friction force which 
occurs is therefore lower than in the prior art. Moreover, it is 
not necessary to divide the first sealing device into a rotating 
part and a stationary part, and therefore the overall arrange 
ment is simpler. 
0015. A preferred option according to the invention is a 
device for radially preloading the first sealing device against 
the adjustment spindle and/or for axially preloading the first 
sealing device against the adjustment nut. 
0016. Here, the axial preloading serves to ensure the seal 
ing effect. The axial preloading can be used to press the first 
sealing device against the end face of a pressure collar of the 
adjustment nut. Skewing of this region of the seal and a 
resulting escape from the thread region are thereby avoided. 
Such phenomena can occur particularly when the pressure 
spindle is returned/fed in manually during a brake lining 
change. 
0017. As another preferred option according to the inven 
tion, it is envisaged that the first sealing device has a bulge 
which produces a radial preload against the adjustment 
spindle and/or an axial preload against the adjustment nut. 
0018 Fundamentally, this makes it possible for the first 
sealing device to have a very largely constant thickness. As a 
diaphragm-type component produced from an elastomer, it is 
simpler than, for example, a folding boot with differentiated 
material cross sections, in particular thickenings of sealing 
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beads etc. This is because the radial or axial preload men 
tioned can be produced by the bulge, even when the thickness 
is very largely constant. 
0019. According to one aspect of the invention, the bulge 

is preferably trough-shaped in cross section. In particular, it 
has a trapezoidal cross section. 
0020. According to another aspect of the invention, the 
bulge is preferably situated in the radially outer region of the 
first sealing device, i.e. adjacent to the region of mounting in 
the brake caliper or in the cover or closure plate thereof. It is 
thereby possible to buildup the supporting forces required for 
the radial/axial preloading. The bearing region furthermore 
serves to reinforce the first sealing device. 
0021. As compared with folding boots having a sealing 
bead, for example, this preferred solution according to the 
invention is a variant of the seal which is of spatially flat 
construction and takes account of the restricted axial instal 
lation conditions. 

0022. According to another preferred embodiment of the 
invention, the bulge is situated on the side of the first sealing 
device which faces the brake disc. 
0023. Another preferred option according to the invention 

is to make provision for the first sealing device to have a 
projection on the side facing away from the brake disc for the 
purpose of resting on an end of the adjustment nut which faces 
the brake disc. This serves to further reduce the frictional area, 
in view of the fact that the seal is stationary during adjust 
ment, whereas the adjustment nut is turned. 
0024. To further reduce the frictional area, provision is 
furthermore made, according to the invention, for the projec 
tion to have a V-shaped cross section. As another preferred 
option, it is of continuous annular design. 
0025. The projection for reducing the frictional area or 
contact region not only brings about a reduction in the friction 
forces which occur but also ensures a certain spacing between 
the components, thereby minimizing the risk of twisting or 
squashing of the seal in the thread region when the adjustment 
nut is turned relative to the first sealing device on the adjust 
ment spindle during adjustment or during renewal of the 
lining. 
0026. As another preferred option according to the inven 

tion, the first sealing device has a bead for axial position 
retention on the brake caliper. This ensures that the first seal 
ing device is not taken along axially by the adjustment spindle 
during axial movement of the adjustment spindle. 
0027. According to another preferred embodiment of the 
invention, a second sealing device is used for further sealing 
of said annular space, said sealing device being attached to the 
brake caliper at one end and to the adjustment spindle at the 
other end. In this context, the term “attached' is taken to mean 
fastening which fixes the second sealing device on the adjust 
ment spindle, particularly in the axial direction. 
0028 
boot. 

The second sealing device is preferably a folding 

BRIEF DESCRIPTION OF THE DRAWINGS 

0029. The invention is explained in greater detail below 
together with further details by means of a preferred embodi 
ment with reference to the attached drawing, in which: 
0030 FIG. 1 shows a schematic perspective section 
through one embodiment of the disc brake according to the 
invention, 
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0031 FIG. 2 shows a partially sectioned schematic detail 
view of the disc brake according to FIG. 1 in the initial 
position of the adjustment spindle, 
0032 FIG. 3 shows the same view as FIG. 2 but with the 
adjustment spindle partially unscrewed, 
0033 FIG. 4 shows a half section through the first sealing 
device of the disc brake according to FIG. 1, and 
0034 FIG. 5 shows an enlarged schematic section through 
the disc brake according to FIG. 1. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0035. The brake shown in the drawing is a commercial 
vehicle disc brake having a brake caliper 10, which comprises 
a brake disc 29 (schematically indicated) and on which an 
application shaft (not shown) that can be actuated by means of 
a pivotable pivoted lever 12 and is transverse to an axis of 
rotation of the brake disc is supported. The application shaft 
acts on a pressure piece 14, which is mounted in a manner 
fixed against rotation in the brake caliper 10 and extends 
transversely to the brake disc. The pressure piece 14 has a 
through-opening 16, in which a rotatable adjustment nut 18 
belonging to an adjustment device and having a pressure 
collar 20 facing the brake disc 29 and an axis of rotation A is 
accommodated. An adjustment spindle 22 with an external 
thread 24, which is not rotatable about the axis of rotation A, 
is screwed into the adjustment nut 18. For this purpose, the 
adjustment nut 18 is provided with an internal thread 26. The 
adjustment nut 18 is also referred to as a pressure sleeve. 
Another name for the adjustment spindle 22 is pressure 
spindle. 
0036 When the brake is actuated, the adjustment spindle 
22 presses against a brake lining 28 on the application side. 
The rim-side brake lining is not shown. The application lever 
12, the application shaft, the pressure piece 14, the adjustment 
nut 18 and the adjustment spindle 22 are accommodated at 
least partially in an interior space 30 of the brake caliper 10. 
Facing the brake disc 29, the brake caliper 10 has a functional 
opening 32 designed as a through-opening, into or through 
which the pressure collar 20 of the adjustment nut 18 and the 
adjustment spindle 22 extend. In this arrangement, there is an 
annular space between the inner wall 34 of the through 
opening 32 in the caliper 10 and the pressure collar 20 and 
adjustment spindle 22. To seal this annular space, use is made 
of a flexible protective cap in the form of a folding boot 36. At 
one end, it is attached to the brake caliper 10 or as shown in 
FIGS. 1 to 3—to a tubular collar 38 on a cover 40 secured on 
the brake caliper 10 and, at the other end, it is attached to a part 
of the adjustment spindle 22 which is adjacent to the brake 
disc 29. The pressure piece 14 is supported on the application 
side of the pressure collar 20. Seated on the end of the adjust 
ment nut 18 is an automatic adjustment device 42 which, for 
its part, is coupled for activation to the pivoted lever 12 in such 
a way that the pivoted lever 12 imparts rotation to the adjust 
ment device 42 when required and in order to set a release 
clearance. 
0037. The end face of that region of the pressure collar 20 
of the adjustment nut 18 which extends into the functional 
opening 32 serves as a contact/bearing region for the second 
ary/redundant seal situated in front of it, which is of the 
diaphragm type, Seals the interior space 30 of the caliper and 
represents a preferred embodiment of a first sealing device. 
This seal is denoted by the reference number 44. 
0038. The seal 44 is composed of a flexible material (elas 
tomer). It is designed in Such away that, in the installed State, 
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it seals the functional opening 32 over the entire area and on 
both sides in the form of a ring. For this purpose, a Supporting 
ring 46 embedded in the material of the seal is provided on the 
side facing the brake lining 28, said Supporting ring being 
L-shaped in cross section and composed of metal in the 
embodiment shown. It has a protective and stabilizing func 
tion. Moreover, it also allows simplifications to be made in 
installation and, in particular, allows automated installation. 
An annular bead 48, which projects radially outward beyond 
the functional opening 32, is formed on the seal 44 on the side 
facing the interior space 30. The seal 44 is thus held reliably 
and in a fixed location on a radially inward-extending flange 
49 of the cover 40. 
0039. As can be seen particularly from FIG. 5, the seal 44 
extends flexibly directly in front of the end face of the pres 
sure collar 20 and into the region of the external thread 24 of 
the adjustment spindle 22. Here, the inside diameter of the 
seal 44 is slightly smaller than the outside diameter of the 
external thread 24. The wall thickness of the seal 44 is very 
largely constant. A bulge 50 of trough-shaped cross section 
extends radially inward, adjacent to the radially outer region 
in which said seal is fastened to the Supporting ring 46. The 
terms “protuberance' or "outward-projecting shape' can also 
be used. It can be trapezoidal. The bottom thereof faces in the 
direction of the brake disc 29. Since the bulge 50 is situated in 
immediate proximity to the fixed bearing region having the 
Supporting ring 46, said bearing region building up Support 
ing forces, it serves not only to provide reinforcement against 
twisting during movements relative to the external thread but 
also makes it possible to buildup or accept radially inward- or 
outward-acting elastic shear/restoring forces F/F. The 
side walls extend at an angle C. to the radial plane which is 
about 45° in the embodiment shown. Inter alia, this also 
allows a configuration of the seal 44 which is shallow and thus 
takes up little axial installation space, does not need further 
additional Supporting parts and nevertheless seals the external 
thread 24 of the adjustment spindle 22 in an effective manner. 
0040. This seal is established by virtue of the fact that the 
seal 44 comes to rest on the thread flanks upon initial contact 
with the external thread 24. Optimum thread sealing is 
thereby achieved, even in a radial position, this being very 
effective especially in the case of multi-flight threads. 
0041. The simple construction of the seal 44 is advanta 
geous especially with a view to automated assembly opera 
tions and service work during which the seal 44 has to be 
replaced. There is no need to remove any holding parts 
because there is free access. 

0042. The bulge 50 furthermore serves to buildup an axial 
preloading force F toward the end face of the pressure collar 
20, thus ensuring that tight/flat sealing contact is achieved. In 
order to avoid large-area contact involving adhesion, which 
may then lead to possible loss of contact in the thread region 
when the adjustment nut 18 is rotated, the seal 44 has an 
annular projection 52, which reduces the contact area. This 
applies especially in respect of the fact that the projection 52 
is of V-shaped cross section. 
0043. The brake shown in the drawing is actuated by piv 
oting movements of the pivoted lever 12 when a braking 
operation is initiated by means of an actuating device, e.g. a 
brake cylinder, flanged to the end of the brake caliper 10 on 
the right in FIG. 1, for example. In a process involving the 
pressure piece 14, in which at least one adjustment nut/ad 
justment spindle arrangement is Supported, there is a move 
ment in the direction of the brake lining 28. Upon release of 
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the brake, a (compression) spring system (not shown) pushes 
the entire application device back into the initial position. In 
the case of pure axial movements, the seal 44 thus follows 
these movements while remaining in contact with the external 
thread 24, wherein movements relative to the adjustment 
spindle 22 are enabled or compensated by the trough-shaped 
bulge. If adjusting movements take place during this process, 
there is rotation of the adjustment nut 18, and the adjustment 
spindle 22 is screwed out of the adjustment nut 18. However, 
since the seal 44 is held in a fixed location on the cover flange 
34 and hence indirectly on the brake caliper 10, it remains 
unchanged in its axial position even if the adjustment spindle 
22 is screwed out of the adjustment nut 18. It slides over the 
radial outer surface of the thread 24. 
0044) Even if the folding boot 36 is damaged, the interior 
space 30 of the brake caliper 10 and, in particular, the spindle 
mechanism 18/22 are protected in an effective manner by the 
seal 44. During a Subsequent service, the folding boot 36 can 
be exchanged in a conventional manner. This applies also, 
when required, to the seal 44 since it must merely be pulled 
axially off the flange 49 and then removed from the adjust 
ment spindle 22. 
0045. In the embodiment shown in the drawing, the cover 
40 is screwed to the brake caliper 10, even if this is not shown 
specifically in the drawing. 
0046. The disc brake shown in the drawing is a single 
spindle brake having a pressure piece. However, the invention 
can also be applied to two- or multi-spindle brakes with or 
without a pressure piece. 
0047. The features of the invention which are disclosed in 
the above description, the claims and the drawing may be 
significant either individually or in any combination to the 
implementation of the invention in its various embodiments. 
0048 While the above description constitutes the pre 
ferred embodiments of the present invention, it will be appre 
ciated that the invention is Susceptible to modification, varia 
tion and change without departing from the proper scope and 
fair meaning of the accompanying claims. 

1. A disc brake for commercial vehicles, comprising: 
a brake disc (29), 
a brake caliper (10), 
an application device (12) arranged in the brake caliper, 
at least one brake lining (28) on each side of the brake disc, 
an adjustment device for compensating for brake lining/ 

brake disc wear arranged at least partially inside an 
interior space of the brake caliper and including an 
adjustment gear having an adjustment nut (18), which 
has an internal thread (26), and an adjustment spindle 
(22) screwed therein with an external thread (24), the 
adjustment nut (18) being rotatable during normal 
operation of the brake in relation to the adjustment 
spindle (22), which is fixed against rotation, and 

a first sealing device (44) for at least partially sealing off an 
annular space on the brake disc side, said annular space 
being delimited on one side by the inner wall (34) of a 
through-opening (32) in the brake caliper (10) and on the 
other side by the axially adjustable adjustment spindle 
(22), which extends through the through-opening and 
toward one of the brake linings (28), wherein 

the first sealing device (44) is held on the caliper (10) at one 
of two ends of the first sealing device (44), 

wherein the first sealing device (44) bears in a sliding 
manner against the adjustment spindle (22) at the other 
one of the two ends of the first sealing device (44). 
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2. The disc brake as claimed in claim 1, further comprising 
a device (50) for preloading the first sealing device (44) in at 
least one of the following two ways: radially against the 
adjustment spindle (22) or for axially against the adjustment 
nut (18). 

3. The disc brake as claimed in claim 2, wherein the first 
sealing device (44) has a bulge (50) which forms the device 
for preloading the first sealing device (44). 

4. The disc brake as claimed in claim 3, wherein the bulge 
(50) is trough-shaped in cross section. 

5. The disc brake as claimed in claim 3, wherein the bulge 
(50) is situated in the radially outer region of the first sealing 
device (44). 

6. The disc brake as claimed in claim 3, wherein the bulge 
(50) is situated on the first sealing device (44) on a side facing 
the brake disc. 

7. The disc brake as claimed in claim 1, wherein the first 
sealing device (44) has a projection (52) on the side facing 
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away from the brake disc for resting on an end of the adjust 
ment nut (18) which faces the brake disc. 

8. The disc brake as claimed in claim 7, wherein the pro 
jection (52) has a V-shaped cross section. 

9. The disc brake as claimed in claim 1, wherein the first 
sealing device (44) has a bead (48) for axial position retention 
on the brake caliper (10). 

10. The disc brake as claimed in claim 1, further compris 
ing a second sealing device (36) for sealing the annular space, 
the second sealing device being attached to the brake caliper 
(10) at one of two ends of the second sealing device (36) and 
to the adjustment spindle (22) at the other one of the two ends 
of the second sealing device (36). 

11. The disc brake as claimed in claim 10, wherein the 
second sealing device (36) is a folding boot. 

k k k k k 


