(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
7 August 2003 (07.08.2003) PCT

(10) International Publication Number

WO 03/064232 Al

(51) International Patent Classification”: B60T 17/08 (74)

(21) International Application Number: PCT/SE03/00168

81
(22) International Filing Date: 30 January 2003 (30.01.2003) @

(25) Filing Language: Swedish
(26) Publication Language: English

(30) Priority Data:

0200274-9 30 January 2002 (30.01.2002) SE 84)

(71) Applicant (for all designated States except US): VOLVO
LASTVAGNAR AB [SE/SE]; S-405 08 Géteborg (SE).

(72) Inventors; and
(75) Inventors/Applicants (for US only): DAGH, Ingemar
[SE/SE]; Skepparegangen 8, S-413 18 Goteborg (SE).

Goteborg (SE). —

Agent: FROHLUNG, Werner; Volvo Teknisk Utveckling
AB, Patent Department, 06820, M1.7, S-405 08 Goteborg
(SE).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, 7ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,
SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

HULTEN, Johan [SE/SE]; Paradisgatan 29C, S-413 16  Published:

with international search report

[Continued on next page]

201—\\\

A 000 N 0 O

208 213 212

0O 03/064232 Al

(54) Title: BRAKE DEVICE FOR A COMPRESSED AIR OPERATED BRAKE

] 214
M 231

(57) Abstract: The invention relates to a brake device for a vehicle, comprising at least one air-operated brake section and a disc
brake caliper, in which the service brake section of the brake device is integrated with the disc brake to form one unit.



wO 03/064232 A1 NI 000 0 0 0

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



WO 03/064232 PCT/SE03/00168

10

15

20

25

30

35

TITLE: Brake device for a compressed air operated brake.

TECHNICAL SPHERE:
The present invention relates to a compressed air-

operated brake device for a vehicle.

BACKGROUND OF THE INVENTION:

A Dbrake arrangement for heavy vehicles currently
comprises a brake cylinder, which is fitted to a brake
caliper. Brake arrangements for heavy vehicles are air-
operated, either directly by air or by means of
electrical wvalves controlling the air to the brake
arrangement. The brake cylinder comprises a parking brake
section and a service brake section. The parking brake
section is used when the vehicle is to be parked, the air
in the parking brake secfion being discharged and a
strong spring applying the brake by way of a push rod.
The service brake is applied in that air in proportion to
the movement of the brake pedal is admitted into a
pressure chamber in the service brake section causing a
push rod to actuate the brake by way of a lever arm. In
the brake caliper is an arrangement which is acted upon
by the lever arm so that a brake lining is pressed
against a brake disc or brake drum. In most disc brakes
the brake caliper has a floating suspension, which means
that whilst the brake lining is being pressed against the
brake disc on one side, a part of the brake caliper is
moving so that a brake lining is simultaneously pressed
against the opposite side of the brake disc. The brake
cylinder and the brake caliper comprise separate units,
which are assembled to form a brake arrangement.

Examples of conventional brake cylinders forming part
of a Dbrake arrangement for heavy vehicles are to be
found, for example, in EP 0 219 613 B2 and DE 2 218
070.
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These known brake arrangements have a number of
disadvantages. Firstly both the brake cylinder and the
brake caliper must be completely protected against dirt
and water penetration since they are separate units.
Depending on the environment and the stresses to which
the brake arrangement is exposed this is both difficult
and expensive. In particular the interface between the
brake cylinder and the brake caliper, that is to say
the push rod and the lever arm, are difficult to seal
satisfactorily.

Secondly the brake cylinder is fitted in the brake
caliper by Just two bolts, since there is no space
available for more bolts. This means that the bolted
connection is subject to great forces. In particular,
forces acting perpendicular to the plane in which the
bolts are fitted may be wvery high, since the brake
cylinder 1is heavy and 1is exposed to very strong
vibrations of up to 30 G, whilst the torque arm is very
short in this direction. This means that the connection
is uneven loaded. This uneven loading also makes it
easier for dirt and water to get inside the brake
arrangement. Vibrations furthermore cause the brake
cylinder and the brake caliper to move in relation to
one another, which also contributes to increased
leakage since the seals cannot cope with these

movements.

Thirdly the space around the brake arrangement is
restricted by, among other .things, axles, struts,
steering arms etc. This means that it is very difficult
to accommodate precisely that brake arrangement which
was required, the brake arrangement for which space is
found often being a compromise between size and

function.

Fourthly the bolted connection is difficult to fit,
which places limitations on how the brake cylinder can
be angled in relation to the brake caliper. There is an



WO 03/064232 PCT/SE03/00168

10

15

20

25

30

35

angular interval in the range from approximately 3° to
approximately 70° in which the brake cylinder cannot be
fitted to the brake caliper. This restriction means
that many different variants of brake arrangements are

required in order to suit all vehicle variants.

Fifthly this solution requires a separate return spring
for the push rod in the brake cylinder and a separate

return spring for the brake caliper lever arm.

Sixthly the cost is unnecessarily high since this
solution requires more ©parts than necessary, for
example, bolts, springs, seals and additional fitting
time.

Seventhly the weight is unnecessarily high since this
solution requires more parts and more material than

necessary.

SUMMARY OF THE INVENTION:

The object of the invention is therefore to provide a
compressed air-operated disc brake device for a heavy
vehicle which is cheap, compact and reliable and which
contains as few parts as possible.

With a brake device for a wvehicle, comprising at least
one air-operated brake section and a disc brake caliper,
the object of the invention is achieved in that the
service brake section of the brake device is integrated
with the disc brake caliper to form one unit. This first
embodiment of the brake device according to the invention
thus provides a brake device that is constructed as one
unit. The advantage to this is that high reliability is
combined with a compact construction.

In a first development of the brake device according to
the invention the service brake section of the brake

device is fitted at an angle to the disc brake caliper.
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The advantage to this is that the brake device can be
adapted to the position in which it is to be fitted.

In a second development of the brake device according to
the invention the brake device comprises an intermediate
section which is fitted between the service brake section
and the disc brake caliper. The advantage to this is that
the intermediate section can be used in order to adapt
the brake device to the position in which the brake
device is to be fitted. This means that all brake devices
can use the same service brake sections and disc brake
calipers and that the adaptation is made with the

intermediate section.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in more detail below with
reference to exemplary embodiments shown in the drawings
attached, in which

FIG 1 shows a cross section through a known Dbrake
device,

FIG 2 shows a Ccross section through a first
advantageous embodiment of a Dbrake device
according to the invention,

FIG 3 shows a Cross section through a second
advantageous embodiment of a brake device
according to the invention, and

FIG 4 shows a cross section through a development of

the brake device according to Fig. 3.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

The exemplary embodiments of the invention and
developments described below must be regarded only as
examples and in no way limit the scope of the patent
claims. In the exemplary embodiments here described the
same reference numbers in the various figures relate to
the same type of part. For this reason not every part is

described in detail in all exemplary embodiments.
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Fig. 1 shows a conventional brake cylinder 101, which is
known to the person skilled in the art. The brake
cylinder 101 is compressed air-operated. It comprises a
parking brake section 102 and a service brake section
103. The parking brake section 102 comprises a strong
compression spring 104 and a brake spring piston 105. The
brake spring piston 105 acts on a push rod 106. When the
parking brake is applied, the air is expelled from the
pressure chamber 107 with the result that the spring 104
acts on the piston 105 and hence on the push rod 106. The
push rod 106 is forced out of the parking brake section

so that the brake can be applied in a known manner.

The service brake section 103 <comprises a rear
cylindrical housing 108 and a front cylindrical housing
109. The rear cylindrical housing 108 also extends up to
and in certain cases may also include the parking brake
section. The front cylindrical housing 109 comprises two
fitting bolts 110 and a push rod seal 111. The front
cylindrical housing 109 and the rear cylindrical housing
108 are fitted together by a clamp connection 112. The
service brake diaphragm 113 is also fastened between the
front cylindrical housing 109 and the rear cylindrical
housing 108. The service brake section furthermore
comprises a return spring 114, a push rod bellows 115 and
a push rod 116 fixed to a pressure plate 117. The front
cylindrical housing 109 is fixed to a brake caliper (not
shown), intended for a disc brake or a drum brake, by
means of the two fitting bolts 110. The service brake
section also contains a pressure chamber 119, which is
filled with air when the service brake is applied. The
parking brake section 102 and service brake section 103

are connected by a pressure equalizing duct 118.

A first exemplary embodiment of the brake device
according to the invention 201 is shown in Fig. 2. The
brake device comprises a brake caliper, which is intended
for use on disc brakes, in which the brake pistons are
operated mechanically by way of a push rod and a lever
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arm. In this exemplary embodiment the brake cylinder 201
is integrated with the brake caliper 220, that is to
say the front cylindrical housing 109 is replaced by an
elongate brake caliper. The brake caliper 220 is fixed to
the rear cylindrical housing 208 by a clip connection 212
in the same way as has been shown above. The brake
caliper 220 and the rear cylindrical housing 208 can be
fitted so that the central axis 230 of the brake caliper
and the central axis 231 of the rear cylindrical housing
form an angle. This angle is between 0 and 90 degrees.
The diaphragm 213 is also the same as is shown above. The
push rod 216 in this exemplary embodiment acts directly
on a brake lever arm 221, which is situated in the brake
caliper 220 and which in turn applies the brake pads
against the brake disc (not shown) in a known manner. The
push rod 216 may either be suitably fixed to the brake
lever arm 221, for example by means of a cotter pin as
shown in Fig. 2, or may bear against the brake lever arm.
The return spring 214 (here shown in schematic form)
bears against a wall 222 in the brake caliper 220 rather
than the inside wall in the front cylindrical housing
108. Alternatively a return spring may act against the
brake lever arm, which in turn acts on the push rod. In
this case the brake lever arm and the push rod need not
be firmly connected. The push rod bellows 115 and the
push rod seal 111 are omitted, since their function is to

provide a seal to prevent dirt and moisture getting in.

The main advantage to this solution is that a highly
stressed connection is removed. This also means that
there is no risk of leakage in this highly stressed
connection. This solution furthermore saves space,
since it permits a brake device which is significantly
shorter than current solutions. A shortening of between
40 and 80 mm is possible. This may mean that a range of
vehicles only needs to use axial brakes, for brake

devices on both front and rear axles.
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A second exemplary embodiment of the brake device
according to the invention 301 is shown in Fig. 3. In
this exemplary embodiment the brake caliper 320 is fitted
to an intermediate section 323, which can be compared to
a modified front cylindrical housing 109. The brake
caliper 320 can be fitted to the intermediate section 323
in a number of different ways. The intermediate section
323 may be designed so that the angle between the rear
cylindrical housing 308 and the brake caliper 320 can be
varied depending on which embodiment of the intermediate
section 323 1is being used. This is advantageous, for
example, where different types of vehicle require
different embodiments of the brake device. With different
intermediate sections 323 it is possible to use the same
rear cylindrical housing 308 and brake caliper 320 for
all the various brake device embodiments. Even different
diameters of the rear cylindrical housing 308 and the
brake caliper 320 can be fitted together by means of a
suitable intermediate section 323.

In a first development the brake caliper 320 and the
intermediate section 323 each comprise a threaded or
bayonet-shaped section, shown schematically by 324, so
that the brake caliper 320 and the intermediate section
323 can be screwed or twisted together. A seal 325, in
the form of an O-ring, for example, which prevents dirt
and water getting in, also advantageously forms part of
the connection. A threaded section advantageously
comprises a Ilocking arrangement which fixes the brake
caliper 320 and the intermediate section 323 to one
another. A bayonet fitting is advantageously designed so
that it locks when it is assembled, so that it cannot be
released when it is exposed to vibrations, for example.
This can be done, for example, by some form of spring
tongue, which engages in a recess.

There may also be production reasons for fitting the
brake caliper 320 to an intermediate section 323, which
is in turn fitted to a rear cylindrical housing 308. For
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cast material and the intermediate section 323 from a
pressed sheet metal material. From the servicing
standpoint, too, it may be advantageous to be able to
remove the brake caliper 320 from the intermediate
section 323.

In a second development of the brake device 401 according
to the invention, shown in Fig. 4, the brake caliper 420
and the intermediate section 423 each comprise a flanged
section 426, 427 each with its bearing surface. The
bearing surfaces are advantageously provided with some
form of positioning groove. In this exemplary embodiment
the intermediate section 423 and the brake caliper 420
are assembled by means of a clamp connection 412, similar
to the «clamp connection 112. This connection also
advantageously comprises a seal 428, for example an O-
ring, located in a groove in either of the bearing
surfaces. In order to facilitate assembly it may be
advantageous to include an additional sealing bead 429 in
the diaphragm 413. The sealing bead 429 forms a seal
against the inside of the brake caliper 420 with an
integral spring.

The invention must not be regarded as being limited to
the exemplary embodiments described above, a number of
further variants and modifications instead being
feasible without departing from the scope of the
following patent claims. For example, a brake device
with no parking brake section is also conceivable.
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CLATMS

1. A brake device for a vehicle, comprising at least one
air—-operated brake section (203, 303, 403) and a disc
brake caliper (220, 320, 420),

characterized in that

the service brake section (203, 303, 403) of the brake
device is integrated with the disc brake caliper (220,
320, 420) to form one unit.

2. The brake device as claimed in claim 1,

characterized in that

the rear cylindrical housing (208, 308, 408) of the brake
device is fixed to the disc brake caliper (220) or to an
intermediate section (323, 423).

3. The brake device as claimed in claim 1 or 2,
characterized in that

the rear cylindrical housing (208, 308, 408) of the brake
device and the disc brake caliper (220, 320, 420) are
fitted so that the central axis (230, 330, 430) of the
rear cylindrical housing and the central axis (231, 331,
431) of the disc brake caliper form and angle.

4. The brake device as claimed in any of claims 1 to 3,
characterized in that

the disc brake caliper (220, 320, 420) comprises a lever
arm (221, 321, 421) which applies the disc Dbrake

mechanically.

5. The brake device as claimed in claim 4,

characterized in that

the lever arm (216, 316, 416) is moveably connected to a
push rod (216, 316, 410).

6. The brake device as claimed in any of claims 1 to 5,
characterized in that

the brake device also comprises an intermediate section
(323, 423) which 1is fitted between the service brake
section (303, 403) and the disc brake caliper (320, 420).
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7. The brake device as claimed in claim 6,

characterized in that

the intermediate section (323, 423) and the disc brake
caliper (320, 420) comprise a sealing element (325, 428).

8. The brake device as claimed in claim 6 or 7,
characterized in that

the intermediate section (323) and the disc brake caliper
(320) each comprise a threaded or bayonet-shaped section
(324) by means of which the intermediate section (323)
and the disc brake caliper (320) are fitted together.

9. The brake device as claimed in claim 6 or 7,
characterized in that

the intermediate section (423) and the disc brake caliper
(420) each comprise a flanged section (426, 427), in
which the intermediate section (423) and the disc brake
caliper (420) are fitted together by means of a clamp
connection (412).

10. The brake device as claimed in claim 9,

characterized in that

the diaphragm (413) comprises a sealing bead (429) which
forms a seal against the inside of the brake caliper
(420) .
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