(12) STANDARD PATENT (11) Application No. AU 2007236208 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
A disc brake caliper
(51) International Patent Classification(s)
F16D 55/224 (2006.01) B61H 5/00 (2006.01)
(21) Application No: 2007236208 (22) Date of Filing:  2007.04.03

(87) WIPO No:  WO07/115738

(30) Priority Data

(31) Number (32) Date (33) Country
0600788-4 2006.04.07 SE
(43) Publication Date: 2007.10.18

(44) Accepted Journal Date: 2011.10.06

(71) Applicant(s)
Faiveley Transport Nordic AB

(72) Inventor(s)
Emilsson, Fred

(74) Agent / Attorney
Davies Collison Cave, 1 Nicholson Street, Melbourne, VIC, 3000

(56) Related Art
US 3604538
US 4454932
EP 0050888




7115738 A1 I 0000 OO T T 0O O

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

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
18 October 2007 (18.10.2007)

A OO0

(10) International Publication Number

WO 2007/115738 Al

(51) International Patent Classification:
F16D 55/224 (2006.01) B61H 5/00 (2006.01)

(21) International Application Number:
PCT/EP2007/002978

(22) International Filing Date: 3 April 2007 (03.04.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0600788-4 7 April 2006 (07.04.2006) SE
(71) Applicant (for all designated States except US): FAIVE-
LEY TRANSPORT NORDIC AB [SE/SE]; Box 515,

S-261 24 Landskrona (SE).

(72) Inventor; and

(75) Inventor/Applicant (for US only): EMILSSON, Fred
|SE/SE]; Villa Solheda, Stora Slédgarp, S-231 75 Irelleborg
(SE).

(74) Agent: STROM & GULLIKSSON AB; P.O. Box 4188,
$-203 13 Malmé (SE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
Al, AU, AZ, BA, BB, BG, Bl], BR, BW, BY, BZ, CA, CII,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, L, 1Z, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM., KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD. RU. T], TM),
Buropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NL;, SN, TD, TG).

Published:
—  with international search report

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.

(54) Title: A DISC BRAKE CALIPER

(57) Abstract: A disc brakc caliper for a rail vchicle compriscs brake pad holders (4) suspended - at cither side of a brake disc
& 1o be braked - for movements only in a plane perpendicular to a substantially horizontal center- line of the caliper. Members (6,
— 8, 9, 10) of the caliper for transmitting movements from a brake unit (11) to the brake pad holders (4) are suspended from the
vehicle via only elements of rubber-elastic material in an elastic joint (7) allowing movements to a certain extent of said members
in all directions. The elastic joint (7) comprises at least one plate-shaped rubber-elastic element, which is substantially horizontally
B mounted in compression between a part (1) for attachment to the vehicle and one (6) of said members (6, 8, 9, 10) of the caliper.



10

15

20

25

30

35

WO 2007/115738 PCT/EP2007/002978

A DISC BRAKE CALIPER

Technical Field

The present invention relates to a disc brake caliper
for a rail vehicle, comprising brake pad holders suspended - at either side of a brake disc
to be braked - for movements only in a plane perpendicular to a substantially horisontal
center-line of the caliper, wherein members of the caliper for transmitting movements
from a brake unit to the brake pad holders are suspended from the vehicle via only
elements of rubber-elastic material in an elastic joint allowing movements to a certain
extent of said members in all directions.

Background of the Invention

A disc brake caliper for a rail vehicle normally comprises a brake actuator,
pivotable levers for transmitting a brake force from the actuator to the levers, brake pad
holders, pivotally arranged at the lever ends, and means for connecting the different
members of the caliper. The brake pad holders are provided with exchangeable brake
pads of a friction material for braking cooperation with a brake disc, over which the disc
brake caliper is mounted astraddle.

The brake actuator is normally a pneumatic brake unit, comprising a brake
cylinder or brake actuator and a slack adjuster or brake regulator.

The space for such a disc brake caliper in the vicinity of the brake disc in the
undercarriage or bogie of the rail vehicle is very limited, and it is thus desired to keep
the overall dimensions of the disc brake caliper at a minimum.

An example of a measure to minimize the dimensions is to decrease the length
of the pivotable levers, which means that their angular movements during operation are
increased. This in turn may lead to undesirably great movements of the suspended brake
pad holders in relation to the brake disc.

For obtaining controlled braking, it is in principle desired to have a
geometrically constant engagement of the brake pads with the brake disc irrespective of
the wear of the brake pads and the disc and also of the axial position of the axially
slightly movable brake disc in relation to the disc brake caliper.

In order to fulfill these requirements, a basic measure is to suspend the brake
pad holders in such a way that they are only movable in a plane perpendicular to a
center-line of the caliper. The journaling of the brake pad holders is in principle as stiff
as possible in other directions.

As the brake pad holders are suspended in the described fashion, relative

movements of other members of the caliper must be allowed.

CONFIRMATION COPY
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A disc brake caliper shown in EP-A-1 357 009 has separately suspended brake pad
holders, and the remainder of the caliper is suspended via a bush containing rubber sleeves for
elastically allowing certain relative movements. The design of the bush is, however, such that
relative movements in the plane of the caliper center-line are not possible due to metallic contact
in the bush.

A disc brake caliper shown in US-A-4 053 034 can be regarded as the closest prior art.
Here, a rubber bushing for elastic suspension of brake levers in a disc brake caliper is shown.
Two conical rubber sleeves fill compartments between a cylinder and a shaft. Hereby the
stiffness is constant in all directions.

These disc brake caliper designs do accordingly not fulfill the requirements set out above.

The Invention

According to the present invention, there is provided a disc brake caliper for a rail
vehicle, comprising:

a mounting bracket for rigid attachment to the rail vehicle;

brake pad holders pivotably suspended, at either side of a brake disc to be braked, from
said mounting bracket and moveable only in a plane perpendicular to a substantially horizontal
center-line of the caliper;

an elastic joint, wherein members of the caliper for transmitting movements from a brake
unit to the brake pad holders are suspended from the vehicle via only elements of rubber-elastic
material in the elastic joint allowing movements to a certain extent of said members in all
directions;

wherein the members of the caliper include a bridge piece and first and second levers for
transmitting movements from the brake unit to the brake pad holders, the first and second levers
being pivotally connected to the bridge piece; and

wherein the elastic joint comprises at least one plate-shaped rubber-elastic element,
which is substantially horizontally mounted in compression between the mounting bracket and
the bridge piece.

The invention in its preferred embodiments seeks to provide a three-point supported disc
brake caliper, which fulfills the above requirements. This is attained in that the elastic joint
comprises at least one plate- shaped rubber-elastic element, which is substantially horizontally
mounted in compression between a part for attachment to the vehicle and one of the caliper
members for transmitting movements from the brake unit to the brake pad holders.

As desired, the stiffness in the vertical direction will hereby be substantially greater in the
vertical direction than in all other directions, whereas the stiffness against torsion in the
horizontal direction is as small as possible. The force transmitting capability and the useful
service life will be maximized by the horizontal, prestressed rubber-elastic elements.

With the prior disc brake calipers mentioned above the brake pad holders and the bush
are to be suitably supported from the undercarriage or bogie of the rail vehicle. In contrast hereto
a preferred embodiment of a disc brake caliper according to the invention is provided with a
mounting bracket, from which the brake pad holders and the members of the caliper for
transmitting movements from the brake unit to the brake pad holders are suspended and which is
to be attached in the rail vehicle.

In a practical embodiment of a disc brake caliper according to the invention the elastic
joint is arranged between the mounting bracket and a bridge piece, to which levers for
transmitting movements from the brake unit to the brake pad holders are pivotally connected.

Preferably, the at least one rubber element is mounted between the mounting bracket and
the bridge piece.




10

15

20

25

30

35

WO 2007/115738 PCT/EP2007/002978

In a practical embodiment, the bridge piece is clamped without metallic
connection between the mounting bracket and a plate-shaped rubber element on the one
side and a plate and a plate-shaped rubber element on the other side, the plate being
attached to the mounting bracket by means of screws.

It is important for the function and longevity of the rubber elements that they
always work under a predetermined compression. This is obtained in that the screws are
surrounded by distance sleeves determining the distance between the mounting bracket
and the plate.

Brief Description of the Drawings

The invention will be described in further detail below under reference to the
accompanying drawings, in which

Figs 1 and 2 are a top view and a side view, respectively, showing very
schematically and to a small scale a disc brake arrangement with a disc brake caliper
according to the invention,

Fig 3 is an isometric view from the rear of the disc brake caliper according to
the invention,

Fig 4 is a side view of the caliper without a brake unit,

Fig 5 is a view from the rear of the caliper without a brake unit,

Fig 6 1s a sectional view from the rear to a larger scale of a joint in the caliper,

Fig 7 is a sectional side view of the same joint along the line VII-VII in Fig 6,
and '

Figs 8a-g are very schematic illustrations of the relationship between the
different members of the caliper under different conditions.

Detailed Description of Embodiments

A disc brake caliper of the type shown in the drawings is primarily intended to
be mounted in an undercarriage or bogie of a rail vehicle for braking engagement with a
brake disc, either separately mounted on a wheel axle of the vehicle or on the rotating
wheel itself| as is well known in the art. The disc brake caliper could also be used in
other vehicles.

The disc brake caliper shown in the drawings is intended for engagement with
a separate axle-mounted brake disc, but there is no principal difference in a caliper for a
wheel-mounted disc.

A disc brake arrangement with an axle-mounted brake disc is very
schematically illustrated in Figs 1 and 2. A brake disc BD is attached to a wheel axle A
of the rail vehicle. A disc brake caliper DBC of the invention is mounted (in a way to be
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described below) astraddle of the brake disc BD in a portion (undercarriage or bogie) of
the rail vehicle in which the wheel axle A is journalled. The brake disc BD is shown in a
position in which a center-line CL of the disc brake caliper DBC is in line with a center
plane of the brake disc BD and is directed towards the center of the wheel axle A. The
wheel axle A with the brake disc BD is, however, normally axially movable to a limited
extent, which means that the brake disc BD may be somewhat offset in relation to the
disc brake caliper DBC, as will appear below. The center-line CL of the disc brake
caliper DBC is perpendicular to the wheel axle A.

In the description the direction “forwards” in the caliper is towards the brake
disc. Other direction or position words, such as “upper” and “lower” are related thereto.

Reference is now made especially to Fig 3, but also Figs 4 and 5. The disc
brake caliper shown therein has a mounting bracket 1. This bracket 1 has a number of
holes 2 for its attachment to a suitable element (not shown) in the undercarriage or
bogie of the rail vehicle. It is, however, important to note that a disc brake caliper
according to the invention can be mounted or supported by other means, as will appear
below.

The bracket 1 constitutes a three-point support in the caliper. The bracket 1 is
forwardly (to the left in Figs 3 and 4) bifurcated. A suspension link 3 is pivotally
suspended in each forward end of the bifurcated bracket 1. The pivot axis is parallel
with the center-line CL (Figs 1 and 2) and the brake disc BD. At its lower end, each
suspension link 3 is pivotally connected to a brake pad holder 4. Its pivot axis is parallel
with the pivot axis mentioned above and thus with the center-line CL.

Each brake pad holder 4 is provided with an exchangeable brake pad 5 for
frictional engagement with the brake disc (not shown). The brake pad 5 is the wear
element of the disc brake and is replaced with a new one when worn out.

A bridge piece 6 is connected to the mounting bracket 1 by a joint collectively
numbered 7 and further described below with special reference to Figs 6 and 7.

An upper lever 8 and a lower lever 9 at each side of the disc brake caliper are at
their central portions pivotally attached to the bridge piece 6. An axle 10 is provided
between the two levers 8 and 9. The forward ends of the levers § and 9 are pivotally
attached to the brake pad holder 4 (to the left in Figs 3 and 4) around a pivot axis
perpendicular to the center-line CL (Figs 1 and 2).

As is only shown in Fig 3, a brake unit 11 is pivotally connected to and
suspended by the rear ends of the brake levers 8 and 9. A brake unit generally comprises
a brake cylinder — most often a pneumatic brake cylinder — and a built-in slack adjuster
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or brake regulator. At the admission of air under pressure to the brake cylinder, the
brake unit 11 will press the rear ends of the levers 8 and 9 apart and the forward ends
thereof together for brakingly applying the brake pads 5 against the brake disc. (The
term “brake unit” is not meant to exclude a plain brake actuator without a slack
adjuster.)

As is well known in the art, the function of the slack adjuster or brake regulator
in the brake unit 11 is to keep the rest distance between the brake pads 5 and the brake
disc constant irrespective of the wear of the brake pads. As a result the levers 8 and 9
will assume different pivotal rest positions depending on the wear situation for the brake
pads 5.

It is well known in the art that the space allowed in the undercarriage or bogie
of arail vehicle for a disc brake caliper is very limited and that it is most desirable to
minimize the volume requirement for the disc brake caliper. The present disc brake
caliper is designed with this requirement in mind, which i.a. means that the levers 8 and
9 are kept as short as possible, so that the overall dimensions of the caliper are kept at a
minimum and that the brake disc in operation will be close to the bridge piece 6. This
on the other hand means that the angular movements of the levers during operation are
increased. The suspended brake pad holders 4 will accordingly experience undesirably
great movements in relation to the brake disc.

The caliper design is based on a generally firm guiding by the suspension links
3 of the brake pad holders 4 to a plane perpendicular to the center-line CL of the brake
caliper and a resilient guiding of all other elements of the caliper in all directions, which
is accomplished by the design of the elastic joint 7 between the mounting bracket 1 (i.e.
the undercarriage or bogie in mounted condition) and the bridge piece 6.

The mounting bracket 1 and the bridge piece 6 are shown in Figs 6 and 7, to
which reference is now made. These two members are connected only via generally
plate-shaped rubber elements 12 and 13. An upper rubber element 12 is arranged
between the mounting bracket 1 and the bridge piece 6, whereas a lower rubber element
13 is arranged between the bridge piece 6 and a plate 14. The rubber elements 12 and 13
have confined positions in relation to the mounting bracket 1, the bridge piece 6 and the
plate 14, in that these members have recesses for the rubber elements.

The term “rubber” is meant to include any rubber-elastic material.

The joint 7 is held together by means of screws 15, which in the shown case
engage threads in the mounting bracket 1 and pass corresponding openings in the rubber
elements 12 and 13. A fixed distance between the mounting bracket 1 and the plate 14 is
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created by means of distance sleeves 16 around the screws 15. The rubber elements 12
and 13 are prestressed at mounting for ensuring that they always work under a
predetermined compression. The bridge piece 6 is provided with larger holes for
ensuring its freedom to move to the necessary extent in all directions in relation to the
bracket 1 and the plate 14.

With the joint 7 as shown and described and with suitable choice of dimensions
and material for the rubber elements 12 and 13, it is possible to obtain linear and
rotational movements with appropriate stiffnesses in all directions. The greatest stiffness
is normally in the vertical direction or the direction of the screws 15.

In order to obtain a specific characteristic for the joint 7, the portion of the
bridge piece 6 in contact with the rubber elements 12 and 13 tapers slightly to the left in
Fig 7. This bridge piece portion is provided with a number of slots for obtaining an
enhanced grip on the rubber.

Figs 8a-g illustrate the relationship between the different members of the
caliper under different working conditions. Only Fig 8a is provided with reference
numerals for the sake of clarity.

Thus, shown in Fig 8a are the bridge piece 6 with the joint 7 and the levers 8, 9
pivotally connected thereto. Pivotally connected to the left ends of the levers 8, 9 (but
not shown) are the brake pad holders 4 and to the right ends the brake unit 11.

Fig 8a illustrates the caliper at the beginning of a brake application with new,
unworn brake pads 5 and with a new, unwom brake disc. Further, the brake disc is
centered in relation to the caliper.

Fig 8b is an illustration of the caliper of Fig 8a somewhat later during braking.

Fig 8c corresponds to Fig 8a with the difference that the brake disc is axially
displaced (for example 20 mm) upwards in the Figure in relation to the caliper.

Fig 8d illustrates the situation when the brake pads S as well as the brake disc
are worn, but the brake disc is centered in relation to the caliper.

Fig 8¢ corresponds to Fig 8d but illustrates the situation when the brake pads 5
have been completely worn out.

Fig &f corresponds to Fig 8d but with the brake disc axially displaced upwards
in the Figure in relation to the caliper.

Fig 8g corresponds to Fig 8e but with the brake disc axially displaced upwards
in the Figure in relation to the caliper.

The shown and described disc brake caliper is provided with a mounting

bracket 1, from which all other elements of the caliper are suspended and which serves
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for mounting the caliper to the undercarriage or bogie of the rail vehicle. However, it is
within the scope of the invention to abstain from the mounting bracket and for example
suspend the suspension links 3 and the bridge piece 6 directly from the undercarriage or
bogie via the elastic joint 7.

Modifications are possible within the scope of the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

L. A disc brake caliper for a rail vehicle, comprising:

a mounting bracket for rigid attachment to the rail vehicle;

brake pad holders pivotably suspended, at either side of a brake disc to be braked,
from said mounting bracket and moveable only in a plane perpendicular to a substantially
horizontal center-line of the caliper;

an elastic joint, wherein members of the caliper for transmitting movements from a
brake unit to the brake pad holders are suspended from the vehicle via only elements of
rubber-elastic material in the elastic joint allowing movements to a certain extent of said
members in all directions;

wherein the members of the caliper include a bridge piece and first and second
levers for transmitting movements from the brake unit to the brake pad holders, the first
and second levers being pivotally connected to the bridge piece; and

wherein the elastic joint comprises at least one plate-shaped rubber-elastic element,
which is substantially horizontally mounted in compression between the mounting bracket

and the bridge piece.

2. The disc brake caliper according to claim 1, wherein the bridge piece is clamped
without metallic connection between the mounting bracket and a first plate-shaped rubber
element on the one side and a plate and a second plate-shaped rubber element on the other

side, the plate being attached to the mounting bracket by means of screws.

3. The disc brake caliper according to claim 2, wherein the rubber elements are
subjected to a predetermined compression in that the screws are surrounded by distance

sleeves determining the distance between the mounting bracket and the plate.

4. The disc brake caliper according to any one of claims 1 to 3, wherein the mounting
bracket includes one or more holes for rigid attachment of the mounting bracket to the

vehicle.
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5. The disc brake caliper according to any one of claims 1 to 4, further comprising
two suspension links wherein each suspension link is pivotally attached to one of the brake

pad holders.

6. The disc brake caliper according to claim 5, wherein each suspension link is further

pivotally attached to said mounting bracket.

7. The disc brake caliper according to any one of claims 1 to 6, wherein the at least

one plate-shaped rubber-elastic element is pre-stressed.

8. The disc brake caliper according to any one of claims 1 to 7, wherein the bridge
piece includes first and second axles, wherein a central portion of the first lever is
pivotably attached to the first axle and a central portion of the second lever is pivotably

attached to the second axle.

9. The disc brake caliper according to any one of claims 1 to 8, wherein the bridge
piece portion includes a number of slots for an enhanced grip on the at least one plate-

shaped rubber-elastic element.

10.  The disc brake caliper according to any one of claims 1 to 9, wherein the brake unit

comprises a brake cylinder and a slack adjuster.
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