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(57) ABSTRACT

A brake disk for road vehicles has a brake caliper engaging
about a brake disk of a vehicle wheel to be braked. A
clamping unit upon which an actuation cylinder can act is
provided on one side of the brake disk and which itself acts
against at least one pressure member. In order to withstand
the braking forces 1n a manner free from sealing problems,
the caliper 1s constructed 1n one part such that the clamping
unit 1s mounted 1n a section of the caliper which 1s substan-
tially closed on all sides. When the caliper 1s moved away
from the brake disk, the clamping unit can be introduced, 1n
the form of a preassembled unit into the caliper through the
opening therein facing the brake disk. When the clamping
unit has been introduced, the opening 1n the brake caliper
facing the brake disk 1s closed by a closure plate penetrated
by the pressure member of the clamping unit.
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DISC BRAKE FOR VEHICLES HAVING
INSERTABLE ACTUATOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

The 1nvention relates to a disk brake for road vehicles,
having a caliper and which comprises a brake disk with a
brake application unit arranged on one side, the application
unit having a rotary lever swivellable by an operating
cylinder, the rotary lever being capable of acting by means
of an eccentric onto a bridge which can be displaced against
a spring force 1n the direction of the brake disk has at least
one adjusting spindle provided with a pressure scheme.

In the case of disk brakes of the above-mentioned type
(German Patent Document DE-OS 40 32 886), a brake
application device, which 1s equipped with a rotary lever
which can be acted upon by an operating cylinder, 1s
provided inside the rearward part of a caliper comprising a
brake disk, which application device has a bridge which
carries two adjusting spindles having pressure pieces and 1s
slidably supported on the caliper. The end of the rotary lever
which eccentrically acts upon the portion of the bridge
facing away from the brake disk is supported on the rear-
ward end of the caliper by means of slide bearing or roller
bearing elements. The rearward section of the caliper 1s
constructed as a separate housing which can be screwed
together with the caliper along a separating line. During the
operation of the brake, the brake response forces are intro-
duced 1n a rearward manner 1nto the screwed-on housing
section which can cause problems concerning the screwed
connection, the stability and the sealing, particularly during
the service lives required in the case of disk brakes of the
concerned type. Problems of the above-mentioned type may
also occur 1n the case of disk brakes which are constructed
with only one adjusting or pressure spindle.

Based on the above, it 1s the object of the invention to
further develop a disk brake of the above-mentioned type
such that the brake response forces can be mtroduced into
the brake caliper without any problems. In particular, sealing
arcas existing at the caliper must be completely unatifected
by the braking or brake response forces 1n order to ensure the
required operational reliability during long service lives of
the brake system.

This object 1s achieved according to preferred embodi-
ments of the present by providing a disk brake of the above
mentioned type, wherein

a) the caliper is constructed in one piece such that the
section of the caliper receiving the application unit 1s largely
closed 1n a rearward area facing away from the brake disk,
with the exception of an opening for the access of the
operating cylinder, and

b) the application unit can be inserted as a preassembled
unit mnto the caliper through the opening facing the brake
disk when the caliper 1s removed from the brake disk.

Because of the one-piece design of the caliper, which in
a cost-saving manner may be constructed as a cast part, a
direct transmission of the braking forces into the caliper 1s
permitted since the rearward area, which faces away from
the brake disk, of the caliper receiving the application unit
1s essentially closed with the exception of the through-grip
opening for the operating cylinder. The application unait,
including all its components, can be introduced as a preas-
sembled unit when the caliper 1s removed from the brake
disk through the opening facing the brake disk. After the
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introduction of the application unit, this opening of the
caliper can preferably be closed by a closing plate which, 1n
the case of a two-spindle brake disk construction, 1s pen-
ctrated 1n a sealing manner by the pressure pieces on the
forward ends of the adjusting spindles. The application unit
can be constructed as a preassembled unit by means of
simple holding or clamping elements. Its position inside the
section of the caliper acting as the housing i1s determined by
the supporting roller which 1s supported on the interior side
on the rearward wall section of the caliper and, facing the
brake disk, 1s determined by the pressure spring which
tensions the application unit in a rearward manner and 1s
supported on the closing plate.

Other objects, advantages and novel features of the
present invention will become apparent from the following
detailed description of the invention when considered 1n
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a longitudinal sectional view of a disk brake
illustrating the one-piece caliper with the application unit
which 1s 1nserted 1n the caliper 1n a preassembled manner;

FIG. 2 and 1s an individual sectional view of the preas-
sembled application unit;

FIG. 3 1s a partially sectional bottom view of the preas-
sembled application unit according to FIG. 2; and

FIG. 4 1s a view which corresponds to the representation
according to FIG. 3 of the application unit in the installed
position 1nside the caliper with an operating cylinder
attached to the rearward end of the caliper for acting upon
the rotary lever.

DETAILED DESCRIPITION OF THE DRAWINGS

FIG. 1 of the drawing 1s a sectional view of a disk brake
with a caliper 1 which comprises a brake disk 3 assigned to
a vehicle wheel to be braked. On both sides of the brake disk,
brake shoes 5 and 7 are supported on the caliper. On a
support (not shown), the caliper is displaceably guided
transversely with respect to the brake disk 3 such that, when
the brake 1s operated, by means of the brake cylinder 8
which 1s outlined in FIG. 4, the brake linings 9 and 11 of the

above-mentioned brake shoes come to rest against the brake
disk.

According to the 1invention, the caliper 1 1s constructed in
one piece; that 1s, the section which 1s situated on the right
in the drawing of FIG. 1 and receives an application unit 13
and the section comprising the brake disk 3 are constructed
1In one piece as a cast part or forged part. The application unit
13 has a rotary lever 15 which, in the view according to FIG.
1, projects from the application unit in the direction of an
opening 17 situated on the rearward end of the caliper 1 and
can be swiveled about an axis of a supporting roller 19
situated perpendicularly to the axis of the brake disk. The
supporting roller 1s rotatably guided on support bearings 21
and 23 which are constructed on the interior side on the
rearward section of the one-piece caliper 1. The end of the
rotary lever which 1s on the bottom in the figure rests by
means of two semicylindrical steps 25 and 27 against a
bridge 29 1n which, 1n an axially symmetrical manner with
a thread mesh two adjusting spindles 31 and 33 are guided
by means of pressure pieces 35 and 37 constructed on these
adjusting spindles and facing the brake disk. The center of
rotation of the two semicylindrical steps 25 and 27 on the
lower end of the rotary lever 15 1s offset with respect to the
axis of the support roller 19 such that, when the rotation of
the rotary lever 15 extends counterclockwise according to
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FIG. 1, an eccentric operation takes place with respect to the
bridge 29 and therefore the adjusting spindles 31 and 33
screwed to the bridge can be shifted in the direction of the
brake disk. The arrangement described so far consisting of
the rotary lever, the eccentric bearing, the bridge and the
adjusting spindles corresponds to a construction of a pneu-
matically applied disk brake which 1s known per se. The
bearing of the rotary lever 15 and the transfer of the
eccentricity 1nto the longitudinal displacement of the bridge
can also correspond to another construction in the case of
which, 1n a reversal of the arrangement, the supporting roller
faces the bridge and acts upon it as an eccentric while the
lever section which 1s on the bottom according to FIG. 1 1s
swivellably supported on the rear side of the caliper, for
example, by means of slide bearings or roller bearings.

For the lateral support of the bridge 29, sliding elements
39 are provided which, when the brake 1s operated, absorb
circumferential forces arriving by way of the pressure pieces
and divert them to the caliper. The sliding elements 39 may
consist of steel and have the shape of cylindrical bodies.
However, sliding elements of a different configuration may
also be used

According to FIG. 1, the section of the one-piece caliper
which receives the application unit 13 1s closed off on the
front side, that 1s, 1n the position facing the brake disk, by
means of a closing plate 41. By means of studs 43, the
closing plate 41 1s screwed to the caliper in the manner
illustrated 1n FIG. 1, sealing elements being placed 1n the
scaling surfaces between the closing plate and the caliper.
Each of the pressure pieces 35, 37 1s surrounded by bellows
45 which, on their circumierence, are clamped to the closing
plate such that the passages of the pressure pieces are
securely sealed off with respect to the interior of the cahper
In the center part of the bridge, a pressure spring 47 1is
supported which loads the bridge 1n the distance direction of

the brake disk 3.

In the mterior of the adjusting spindle 33 1llustrated on the
left side in FIGS. 3 and 4, a resetting device (not shown) is
situated which operates 1n a manner known per se and which
1s capable of triggering a relative screwed connection of the
adjusting spindle in the direction of the brake disk, a
synchronizing device being provided which can transmit the
resetting motion to the adjusting spindle 31 1llustrated on the
right in FIGS. 3 and 4. In a manner not explained 1n detail,
bevel wheels 49 are disposed on the rearward ends of the
two adjusting spindles 31 and 33 and mesh with bevel
wheels 51 situated on the front-side ends of the supporting
roller 19. The bevel wheels 51 are either directly connected
with the supporting roller ends or they are situated at the
ends of a shaft (not shown) which is rotatably guided in the
interior of the supporting roller. At the end of the step 25 of
the rotary lever which 1s on the left side 1n FIGS. 3 and 4,
a gear wheel section 53 1s constructed which meshes with a
ogear wheel 59 rotatably connected with the bevel wheel 49
by means of a sleeve 57. Rotating movements of the gear
wheel section 353 triggered when the rotary lever 15 1s
operated result 1n a rotating movement of the gear wheel 59
and therefore 1n a rotating movement of the bevel wheel 49.
By way of the bevel wheel connection, a transmission of the
rotating movement takes place to the bevel wheel 49
assigned to the adjusting spindle 31 such that rotating and
resetting movements, which are not explained 1n detail, are
transmitted by means of the synchronizing device of the
above-explained type to both adjusting spindles and a uni-
form contact pressure of the pressure pieces 1s ensured with
respect to the brake disk.

The operating device described above 1s illustrated in
FIG. 2 of the drawing 1 a mounted position 1in which it 1s

10

15

20

25

30

35

40

45

50

55

60

65

4

held together by means of a bow spring 61. In the
embodiment, which 1s shown only as an example, the bow
spring 61 reaches 1n the center through the bridge 29 and is
suspended 1n a bent manner at the area of the bridge which
1s on top 1n FIG. 2, while the section of the bow spring 61
which 1s on the bottom according to FIG. 2 1s guided 1n a
rearward manner and under spring tension 1s suspended in
the center on the supporting roller 19. FIG. 4 of the drawing
shows that a recess 63 1s provided in the rearward area of the
caliper, through which recess 63 the bow spring 61 extends
in an upwardly directed manner partially reaching around

the supporting roller (FIG. 2).

The bow spring 61 1s only an embodiment of a device by
means of which the mndividual components of the applica-
fion device, including the closing plate 41 and the pressure
pieces 35, 37 are held together as a unit 1n a manner
illustrated 1n FIG. 2. When the caliper 1s removed from the
brake disk, the preassembled unit illustrated mm FIG. 2 1s
inserted 1n the opening of the caliper facing the brake disk
until, starting from the position according to FIG. 2, the end
of the rotary lever 15 has taken up the swivel position
according to FIG. 1 inside the caliper. After the introduction
into the caliper, the studs 43 with the fitted-on closing plate
41 are screwed with respect 1o the cahper whereby the end
facing the brake disk 1s sealed off in the manner described
above. The rearward end of the preassembled unait, that 1s,
the end which 1s on the right according to FIG. 1, is
supported by means of the supporting roller 19 and with the
tensioning by means of the pressure spring 47 on the
rearward caliper section which 1s 1n one piece with the
caliper; that 1s, FIG. 1 1illustrates the operationally ready
position of the application device inside the one-piece
caliper. Then, the operating unit (which i1s not shown),
preferably in the form of a pneumatically operable mem-
brane cylinder, 1s fastened on the rearward opening 17 of the
caliper such that the piston rod of the membrane cylinder
acts upon the bearing shell or pan situated at the upper end
of the rotary lever.

After the rearward end of the caliper has largely been
closed, laterally accessible devices are provided which per-
mit an access to the synchronizing device. According to FIG.
4 of the drawing, a closing device 65 1s provided on the side
of the caliper which 1s on the right in the drawing, which
closing device, after the demounting, opens up a work
opening 1nto the interior of the caliper. When the application
device 1s demounted, a machining of the support bearing for
the supporting roller 23 can be carried out through the work
opening. This can take place in the same manner on the left
side on the caliper; that 1s, when the restoring unit 67
illustrated 1n FIG. 4 of the drawing 1s removed, whereby, 1n
a manner comparable to the closing device 65, an opening
into the interior of the caliper 1s exposed. After a covering
69 snapped onto it 1s removed, the restoring unit 67 permits
an access, that 1s, an operation of the bevel wheel 49 shown
on the left side 1n the drawing of FIG. 4. This means that, for
the purpose of changing the lining, an operation of the
resetting unit can take place by means of the restoring unit
67 while using the synchronizing device for both adjusting
spindles.

The mvention 1s not limited to the illustrated application
device with the use of two adjusting spindles and also not to
the special shaping of the bow spring 61 which holds
together the preassembled unit. Instead of the two-spindle
construction of the pneumatically applicable disk brake
shown as an example, a single-spindle disk brake construc-
tion can be provided which 1s therefore equipped with only
one adjusting spindle and one pressure piece. This means
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that the principle of the use of a one-piece caliper and of the
application device which can be introduced as a preas-
sembled unit 1into such a caliper can also be used 1n the case
of constructions of those types known per se in which a
central adjusting and pressure spindle can act upon a brake
lining by means of a single pressure piece. Therefore,
independently of the type of the application device, within
the scope of the 1idea of the mvention, the advantage can be
achieved that the braking forces are transmitted by way of
the supporting roller directly into the caliper; that is, 1n the
case of tension and bending stress, no force transmission
takes place by way of screwed-on housing parts which are
subjected to leakage problems.

Although the invention has been described and illustrated
in detail, 1t 1s to be clearly understood that same 1s by way
of 1llustration and example, and 1s not to be taken by way of
limitation. The spirit and scope of the present invention are
to be limited only by the terms of the appended claims.

We claim:

1. Disk brake for road vehicles having a caliper which
comprises a brake disk and on one side of which a brake
application unit 1s arranged which has a rotary lever swiv-
cllable by an operating cylinder, the rotary lever being
capable of acting by means of an eccentric onto a bridge
which can be displaced against a spring force 1n the direction
of the brake disk and has at least one adjusting spindle
provided with a pressure piece, characterized in that

a) the caliper is constructed in one piece such that the
section of the caliper receiving the application unit 1s
largely closed in a rearward area facing away from the
brake disk, with the exception of an opening for the
access of the operating cylinder, and

b) the application unit is insertable as a preassembled unit
into the caliper through the opening facing the brake
disk when the caliper 1s removed from the brake disk.

2. Disk brake according to claim 1, characterized in that
the opening of the caliper facing the brake disk, when the
application unit 1s mserted, 1s closed off by a closing plate
which 1s penetrated by at least one pressure piece.

3. Disk brake according to claim 2, wherein the bridge
which can be operated by the eccentric of the rotary lever
carrying two adjusting spindles which are screwed to it and
have pressure pieces, and wherein the pressure pieces are 1n
cach case sealed off by means of bellows with respect to the
closing plate penetrated by them.

4. Disk brake according to claim 1, characterized in that
the application unit 1s joined together as a preassembled unit
by means of a bow element.

5. Disk brake according to claim 4, wherein the bridge
which can be operated by the eccentric of the rotary lever
carrying two adjusting spindles which are screwed to it and
have pressure pieces, and wherein the pressure pieces are 1n
cach case scaled off by means of bellows with respect to the
closing plate penetrated by them.

6. Disk brake according to claim 4, characterized in that
the bow element consists of a bow spring which, by means
of one end, extends through the bridge of the application unit
and, by means of the opposite end, i the form of a U-shaped
bow, reaches around the rotary lever and its support bearing.

7. Disk brake according to claim 6, wherein the bridge
which can be operated by the eccentric of the rotary lever
carrying two adjusting spindles which are screwed to it and
have pressure pieces, and wherein the pressure pieces are 1n
cach case sealed off by means of bellows with respect to the
closing plate penetrated by them.

8. Disk brake according to claim 1, characterized in that
the closing plate can be screwed to the caliper 1 by means
of studs.
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9. Disk brake assembly for vehicles, comprising
a brake disk,

a caliper,

and a brake application unit with a rotary lever actuable
by an eccentric onto a displaceable bridge with at least
one adjustable spindle provided with at least one pres-
sure piece which 1n use acts to press brake shoes against

the brake disk,

wherein the caliper 1s formed 1n one piece with a section
receiving the brake application unit being substantially
closed 1n an end area facing away from the brake disk,
with an exception of an opening for access of an
operation member engagable with the rotary lever, and

wheremn the brake application unit i1s insertable as a
preassembled unit 1nto the caliper through a caliper
opening facing the brake disk when in an installed in
use position.

10. Disk brake assembly according to claim 9, wherein
said caliper opening 1s closed off by a closing plate when 1n
an 1nstalled 1n use position, said closing plate being pen-
ctrated by the at least one pressure piece.

11. A method of making a disk brake assembly for
vehicles of the type including a brake disk, a caliper, and a
brake application unit with a rotary lever actuable by an
eccentric to selectively push at least one brake shoe against
the brake disk, said method comprising;:

forming a one piece caliper with a section for accommo-
dating the brake application unit which 1s substantially
closed 1n an end areca which in use faces away from the
brake disk, said end area including an opening for an
actuating member to engage the rotary lever,

forming the brake application unit as a preassembled unit,

inserting the preassembled brake application unit 1n the
caliper through an 1sertion opening which 1n use faces
the brake disk, and closing off the insertion opening
with a cover plate which 1s penetrated by a pressure
piece actuable against the at least one brake shoe.

12. A caliper for use in a pneumatic air disk brake for
road vehicles having a rotary lever actuated application
device operable by an operating cylinder, the caliper com-
PpYLISINg.

a housing section having an interior space sized [o
accommodate the rotary lever actuated application
device, the housing section including at least one
opening on a rearward end through which the operat-
ing cylinder is engageable with the rotary lever; and

a brake disk section extending from the housing section
and engageable about a brake disk, said brake disk
section and housing section being formed in one-piece.

13. The caliper according to claim 12, wherein the
housing section of the caliper includes an opening facing the
brake disk when in use through which the rotary lever
actuated application device is capable of being received.

14. The caliper according to claim 12, wherein the
rearward end of the caliper includes at least one addifional
opening through which the caliper 1s machined.

15. The caliper according to claim 14, wherein the
additional opening is in a lateral wall of the rearward end
of the housing section.

16. The caliper according to claim 13, wherein the
rearward end of the caliper includes at least one additional
opening through which the caliper is machined.

17. The caliper according to claim 16, wherein the
additional opening is in a lateral wall of the rearward end
of the housing section.
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18. The caliper according to claim 12, wherein a rear-
ward wall of the rearward end of the housing section
receives brake responses forces introduced in a rearward
manner when in use, whereby no-force transmission takes
place within the caliper by way of screwed connectors
placed in tension.

19. The caliper according to claim 13, wherein a rear-
ward wall of the rearward end of the housing section
receives brake responses forces introduced in a rearward
manner when in use, whereby no-force transmission takes
place within the caliper by way of screwed connectors
placed in tension.

20. The caliper according to claim 14, wherein a rear-
ward wall of the rearward end of the housing section
receives brake responses forces introduced in a rearward
manner when in use, whereby no-force transmission takes
place within the caliper by way of screwed connectors
placed in tension.

21. The caliper according to claim 12, wherein the
rearward end of the housing section is largely closed.

22. The caliper according to claim 13, wherein the
rearward end of the housing section is largely closed.

23. The caliper according to claim 14, wherein the
rearward end of the housing section is largely closed.

24. The caliper according to claim 18, wherein the
rearward end of the housing section is largely closed.

25. The caliper according to claim 13, further comprising
a plate covering the opening in the housing section facing
the brake disk, the plate having at least one opening
penetratable by the rotary lever actuated application device.

20. The caliper according to claim 16, further comprising
a plate covering the opening in the housing section facing
the brake disk, the plate having at least one opening
penetratable by the rotary lever actuated application device.

27. The caliper according to claim 19, further comprising
a plate covering the opening in the housing section facing
the brake disk, the plate having at least one opening
penetratable by the rotary lever actuated application device.

28. The caliper according to claim 22, further comprising
a plate covering the opening in the housing section facing
the brake disk, the plate having at least one opening
penetratable by the rotary lever actuated application device.

29. A pneumatic brake for road vehicles operable with a
brake disk and actuated by an operating cylinder, the brake
COMPrisSIng.

a rotary lever adapited to be swivellable by the operating

cylinder;

a bridge displaceable by swivelling action of the rotary

lever;

at least one spindle arranged in the bridge and being
displaceable with the bridge, the rotary lever, the
bridge and the spindle being components of a brake
application device for the pneumatic brake;

a caliper having a housing section sized to accommodate
saitd components of the brake application device and a
brake disk section extending from the housing section
and configured to engage about the brake disk when
installed,;

wherein the housing section includes an opening on a
rearward end through which the operating cylinder is

engageable with the rotary lever, and an opening facing
the brake disk when installed that is sized to receive

said components of the brake application device.
30. The brake according to claim 29, further comprising:

a bow element joining together the rotary lever, bridge
and spindle into a preassembled unit, the preassembled
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unit being insertable through the opening in the hous-
ing section of the caliper facing the brake disk.

31. The brake according to claim 29, wherein the housing
section and the brake disk section of the caliper are con-
structed in one piece.

32. The brake according to claim 30, wherein the housing
section and the brake disk section of the caliper are con-
structed in one piece.

33. The brake according to claim 29, wherein the rear-
ward end of the housing section is largely closed.

34. The brake according to claim 30, wherein the rear-
ward end of the housing section is largely closed.

35. The brake according to claim 31, wherein the rear-
ward end of the housing section is largely closed.

36. The brake according to claim 32, wherein the rear-
ward end of the housing section is largely closed.

37. The brake according to claim 29, wherein the opening
through which the operating cylinder is engageable with the
rotary lever is in a wall section of the rearward end, the wall
section facing away from the brake disk.

38. The brake according to claim 30, wherein the opening
through which the operating cylinder is engageable with the
rotary lever is in a wall section of the rearward end, the wall
section facing away from the brake disk.

39. The brake according to claim 31, wherein the opening
through which the operating cylinder is engageable with the
rotary lever is in a wall section of the rearward end, the wall
section facing away from the brake disk.

40. The brake according to claim 33, wherein the opening
through which the operating cylinder is engageable with the
rotary lever is in a wall section of the rearward end, the wall
section facing away from the brake disk.

41. The brake according to claim 29, further comprising
at least one additional opening on the rearward end through
which the caliper is machinable or the brake 1s seviceable.

42. The brake according to claim 30, further comprising
at least one additional opening on the rearward end through
which the caliper is machinable or the brake i1s seviceable.

43. The brake according to claim 31, further comprising
at least one additional opening on the rearward end through
which the caliper is machinable or the brake is seviceable.

44. The brake according to claim 37, further comprising
at least one additional opening on the rearward end through
which the caliper is machinable or the brake is seviceable.

45. The brake according to claim 41, wherein the addi-
lional opening is in a lateral wall section of the rearward
end of the housing section.

46. The brake according to claim 42, wherein the addi-
lional opening is in a lateral wall section of the rearward
end of the housing section.

47. The brake according to claim 43, wherein the addi-
tional opening is in a lateral wall section of the rearward
end of the housing section.

48. The brake according to claim 44, wherein the addi-
tional opening is in a lateral wall section of the rearward
end of the housing section.

49. The brake according to claim 41, wherein the addi-
lional opening is in a wall section of the rearward end facing
away from the brake disk.

50. The brake according to claim 42, wherein the addi-
lional opening is in a wall section of the rearward end facing
away from the brake disk.

51. The brake according to claim 43, wherein the addi-
lional opening is in a wall section of the rearward end facing
away from the brake disk.

52. The brake according to claim 44, wherein the addi-
tional opening is in a wall section of the rearward end facing
away from the brake disk.
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53. The brake according to claim 41, wherein at least two
additional openings are provided, a first being in a wall
section of the rearward end facing away from the brake disk,
and a second being in a lateral wall section of the rearward
end of the housing section.

54. The brake according to claim 29, wherein an interior
side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner,
whereby no-force transmission takes place within the caliper
by way of screwed connectors placed in tension.

55. The brake according to claim 30, wherein an interior
side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner,
whereby no-force transmission takes place within the caliper

by way of screwed connectors placed in tension.

56. The brake according to claim 31, wherein an interior
side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner,
whereby no-force transmission takes place within the caliper
by way of screwed connectors placed in tension.

57. The brake according to claim 33, wherein an interior
side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner,
whereby no-force transmission takes place within the caliper

by way of screwed connectors placed in tension.
58. The brake according to claim 29, further comprising:

a pressure piece coupled with the spindle, the pressure
piece being pressable against the brake disk when in
use.

59. The brake according to claim 58, further comprising

a bow element joining fogether the rotary lever, bridge,
pressure piece and spindle into a preassembled unit, the
preassembled unit being insertable through the opening in
the housing section of the caliper facing the brake disk.

60. The brake according to claim 29, further comprising

a plate covering the opening facing the brake disk when
installed, the plate having at least one opening penetratable
by the spindle.

01. The brake according to claim 60, further comprising:

a pressure piece coupled with the spindle, the pressure
piece being pressable against the brake disk when in
use.

62. The brake according to claim 61, further comprising

a bellows arranged to seal off the pressure piece with respect
to the penetratable opening in the closing plate.

63. The brake according to claim 29, wherein an interior

side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner, and

wherein the housing section is formed such that no force
fransmission of the brake response forces takes place
through screwed connecitions that are subject to leak-
age problems into an interior of the caliper.

04. The brake according to claim 63, wherein the housing
section and the brake disk section of the caliper are con-
structed in one piece.

65. The brake according to claim 30, wherein an interior
side of a rearward wall section of the rearward end receives
brake response forces introduced in a rearward manner, and

wherein the housing section is formed such that no force
fransmission of the brake response forces takes place
through screwed connecitions that are subject to leak-
age problems into an interior of the caliper.

00. The brake according to claim 65, wherein the housing
section and the brake disk section of the caliper are con-
structed in one piece.

67/. A pneumatic disk brake, comprising.:

a brake application device comprised of at least a rotary
lever and one spindle;
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a caliper having a first section that accommodates the
brake application device, said first section having a
first opening which, in use, faces a brake disk; and

wherein the rotary lever and the one spindle are received

in the first section through the first opening.

08. The brake according to claim 67, wherein the brake
application device further comprises a bridge carrying the
one spindle.

69. The brake according to claim 68, further comprising
a bow element used to join the rotary lever, the bridge and
the one spindle into a preassembled brake application unit.

70. The brake according to claim 09, wherein the preas-
sembled brake application unit is inserted into the first
section through the first opening.

71. The brake according to claim 67, wherein the caliper
further comprises a brake disk section extending from the
first section that accommodates the brake application
device, the brake disk section engaging over the brake disk
when in use.

72. The brake according to claim 71, wherein the first
section that accommodates the brake application device and
the brake disk section are formed in one-piece.

73. The brake according to claim 67, wherein the first
section that accommodates the brake application device is
formed such that no force transmission of braking forces
takes place through screwed connections that are subject to
leakage problems.

74. The brake according to claim 67, further comprising
a plate arranged to sealingly close the first opening, the
plate being penetratable by a pressure piece arranged on an
end of the one spindle.

75. The brake according to claim 70, further comprising
a plate arranged to sealingly close the first opening, the
plate being penetrable by a pressure piece arranged on an
end of the one spindle.

76. The brake according to claim 67, wherein the first
section of the caliper that accommodates the brake appli-
cation device includes a second opening on a rearward end,
the rotary lever being arranged inside the first section
projecting n a direction of the second opening.

77. The brake according to claim 70, wherein the first
section of the caliper that accommodates the brake appli-
cation device includes a second opening on a rearward end,
the rotary lever being arranged inside the first section
projecting in a direction of the second opening.

78. A method of making a pneumatic disk brake, the
method comprising the acts of:

forming a caliper section adapted to receive a rotary
lever, a bridge and at least one spindle of a brake
application device, said caliper section being formed
with a first opening which, in use, faces a brake disk;
and

inserting the rotary lever, the bridge and the at least one
spindle into the caliper section through the first open-
Ing.
79. The method according to claim 78, further comprising
the acts of:

preassembling at least the rotary lever, the bridge and the
at least one spindle of the brake application device into
a preassembled brake application unit; and

inserting the preassembled brake application unit into the

caliper section through the first opening.

80. The method according to claim 79, further comprising
the act of arranging the rotary lever inside the caliper
section such that one end projects in a dirvection of a second
opening situated on a rearward end of the caliper section.
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81. The method according to claim 78, further comprising
the act of arranging the rotary lever inside the caliper
section such that one end projects in a dirvection of a second
opening sttuated on a rearward end of the caliper section.

82. The method according to claim 78, further comprising 5
the act of:

sealingly closing the first opening with a plate, which is

penetrable by a pressure piece arranged on an end of
the at least one spindle.

83. The method according to claim 79, further comprising 19
the act of:

sealingly closing the first opening with a plate, which is

penetrable by a pressure piece arranged on an end of
the at least one spindle.

84. A method of making a pneumatic disk brake having a
brake application device with a rotary lever, the method
comprising the acts of:

15

forming an opening in a front side of a caliper section that
accommodates the brake application device, which

: : . 20
front side, in use, faces a brake disk; and

inserting the rotary lever of the brake application device
through the opening into the caliper section.
85. The method according to claim 84, further comprising
the act of:

arranging one end of the rotary lever near an opening
formed in a rear side of the caliper section, the one end
being adapted fto be operated upon by an operating
cylinder.
86. The method according to claim 85, wherein the act of 30
inserting further comprises the acts of:

25

preassembling the rotary lever with other components of
the brake application device to form a preassembled

brake application unit; and

inserting the preassembled brake application unit through 39

the opening.
87. The method according to claim 84, wherein the act of
inserting further comprises the acts of:

preassembling the rotary lever with other components of
the brake application device to form a preassembled
brake application unit; and

40

inserting the preassembled brake application unit through
the opening.
88. The method according to claim 84, further comprising
the act of:

closing the opening in the front side with a plate, the plate
being penetrable by a pressure piece coupled to the
brake application device.
89. The method according to claim 87, further comprising
the act of:

closing the opening in the front side with a plate, the plate
being penetrable by a pressure piece coupled to the
brake application device.
90. A method of making a pneumatic disk brake, the
method comprising the acts of.

45

50

55

inserting components of a brake application device,
including a rotary lever, into a section of a caliper that
houses the brake application device through an open-
ing n a front side of the section which, in use, faces and
Is exposed to a brake disk; and

60
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positioning one end of the rotary lever, engageable by an
operating cylinder, near an opening on a rearward end
of the section.

91. The method according to claim 90, wherein the
components of the brake application device comprise the
rotary lever and at least one spindle.

92. The method according to claim 91, wherein the
components of the brake application device further comprise
a bridge which carries the at least one spindle, said bridge
being displaceable by rotation of the rotary lever.

93. The method according to claim 92, wherein the bridge
carries two spindles.

94. The method according to claim 90, wherein the act of
inserting the components comprises the acts of:

preassembling the rotary lever with the components of the
brake application device into a preassembled rotary
lever actuated brake application unit; and

inserting the preassembled rotary lever actuated brake
application unit into the section of the caliper through
the opening.
95. The method according to claim 92, wherein the act of
inserting the components comprises the acts of:

preassembling the rotary lever with the components of the
brake application device into a preassembled rotary
lever actuated brake application unit; and

inserting the preassembled rotary lever actuated brake
application unit into the section of the caliper through
the opening.
96. The method according to claim 94, further comprising
the act of:

closing the opening in a sealing manner with a plate, the
plate being penetrable by a pressure piece that is acted
upon by the brake application device.

97. The method according to claim 95, further comprising
the act of:

closing the opening in a sealing manner with a plate, the
plate being penetrable by a pressure piece that is acted
upon by the brake application device.

98. A method of making a disk brake assembly for vehicles
of the type including a brake disk, a caliper, and a brake
application device with a rotary lever that acts via an
eccentric to selectively push at least one brake shoe against
the brake disk, said method comprising the acts of:

forming a caliper section for accommodating the brake
application unit having an end area which, in use, faces
away from the brake disk, said end area including an
opening for an actuating member to engage the rotary
lever;

forming the brake application device as a preassembled
unit; and

inserting the preassembled brake application unit in the
caliper section through an insertion opening which, in
use, faces the brake disk, and closing off the insertion
opening with a cover plate which is penetrable by a
pressure piece capable of acting against the at least one
brake shoe.
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