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

CORRECTED VERSION

(19) World Intellectual Property =
Organization

International Bureau /

(43) International Publication Date —/

09 January 2020 (09.01.2020)

(10) International Publication Number

WO 2020/009679 A9

WIPO I PCT

(51) International Patent Classification:
Not classified

(21) International Application Number:
PCT/TR2019/050531

(22) International Filing Date:
05 July 2019 (05.07.2019)

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

2018/09647 06 July 2018 (06.07.2018) TR

(71) Applicant: RUMELI MAKINA OTOMOTIV YED.
PAR. SAN. VE TIC. LTD. STL [TR/TR]; 4. Sanayi Sitesi
129/12 Sokak No:17, Izmir (TR).

Inventors: BUZCU, Niyazi; 4. Sanayi Sitesi 129/12
Sokak No:17, Izmir (TR). BUZCU, Sinan; 4. Sanayi Site-
si 129/12 Sokak No:17, Bornova/lzmir (TR). CANSIZ,
ismail Kiirsat; 4. Sanayi Sitesi 129/12 Sokak No:17, Bor-
nova/Izmir (TR).

Agent: NORMPATENT MARKA PATENT TASARIM
VE DANISMANLIK HIZMETLERI LTD STI; Erzene
Mah. 53 Sokak No:8 Daire 2, Bornova/lzmir (TR).

(72)

(74)

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, 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, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

in black and white; the international application as filed
contained color or greyscale and is available for download
Jfiom PATENTSCOPE

(48) Date of publication of this corrected version:
20 February 2020 (20.02.2020)

(15) Information about Correction:
see Notice of 20 February 2020 (20.02.2020)

(54) Title: AUTOMATIC INTERBRAKE PADS DISTANCE ADJUSTER

wo 2020/009679 A9 | I NN 00V KO 10O 0 0 0

(57) Abstract: A novelty for reduction of wearing and number of parts in brake adjustment mechanism in Pneumatic Disk brakes
located in calliper and used for adjustment of pre-use distance between brake pads and pressing onto brake disk during braking and thus
converting kinetic energy into heat energy, providing slowing down and stop of vehicle and automatically adjusting distance differences
arising from wearing in the brake pads during period of use.



10

15

20

25

30

WO 2020/009679 PCT/TR2019/050531

AUTOMATIC INTERBRAKE PADS DISTANCE ADJUSTER
Technical Field

This invention relates to a novelty made in brake adjustment mechanism in Pneumatic Disk brakes
located in calliper and used for adjustment of pre-use distance between brake pads and pressing onto
brake disk during braking and thus converting kinetic energy into heat energy, providing slowing down
and stop of vehicle and automatically adjusting distance differences arising from wearing in the brake

pads during period of use.
Present State of Art

In pneumatic disk brakes, brake adjustment mechanisms are firstly used for adjustment of distance
between brake pads during initial mounting of brake pads. Thickness of brake pads worn during use
decreases, which increases the distance between them. Increase of distance between pads causes reduction

in brake performance and security weakness.
In the related art the distance between worn pads is manually or automatically adjusted.

Manual adjustment of distance between worn brake pads consists of processes of removal of calliper,
demounting, conduct of setting, mounting and re-placement. As parts in heavy vehicles are big and heavy,

it not only causes risk in terms of occupational safety but also long time taking.

In the related art distance between womn brake pads can be adjusted automatically. In general

mechanisms called brake adjustment mechanisms are used for this operation.

Conduct of brake adjustment is made by means of brake adjustment mechanism placed inside brake
adjustment spindle. Flaps located on the brake adjustment mechanism are placed into adjustment spindle
and the motion given to brake adjustment mechanism is transferred to the spindle by a set lever. Thus
grooves on outer wall of the spindle provides a motion perpendicular to rotation motion spindle. Thus

pads located on end of the spindle can be adjusted.

Regarding the second duty of brake adjustment mechanism which is automatic return of pads distance of

which is changed due to wearing after use, the related art has following applications.

In the related art this operation is conducted by means of one-way rotating brake pad adjustment
mechanisms located inside brake adjustment spindle. When braked, brake pads moves until pressing onto
brake disk. In this case, if the pads are worn, brake adjustment mechanism rotates the brake adjustment
spindle wherein it is located as it is not able to rotate around itself, and moves it towards pads, and after
braking it rotates in opposite direction around its axis that time and leaves the adjustment spindle in

adjusted position without moving brake adjustment spindle.

SUBSTITUTE SHEETS (RULE 26)
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Angle of rotating at its axis of brake adjustment mechanism placed inside brake adjustment spindle is
classified by a fixed stop member and clutch ring under patent description numbered 2012/13921.

Under patent description numbered 2012/14271, motion of rotating around its axis of brake adjustment
mechanism placed in brake adjustment spindle is provided by ball bearings but opposition motion is

prevented by a part called conical clutching and thus setting is provided.
Purpose of the Invention

The following problems are discovered in brake adjustment mechanism in Pneumatic Disk brakes located
in calliper and used for adjustment of pre-use distance between brake pads and pressing onto brake disk
during braking and thus converting kinetic energy into heat energy, providing slowing down and stop of
vehicle and automatically adjusting distance differences arising from wearing in the brake pads during

period of use.

Brake adjustment mechanisms consist of many parts and this case causes increase in production cost and

also makes production processes difficult.
Increase in number of parts also increases rise in rate of failure and non-matching problems.

This process sometimes reaches temperatures above 300 C degrees from time to time as kinetic energy is
converted into heat energy by friction effect and therefore wearing caused by friction may occur, which

shortens lives of parts.

Purpose of the invention is to reduce number of parts used in brake adjustment mechanism.
Reduction in number of parts will reduces production cost.

In addition, reduction in number of parts will shorten production period.

Another result aimed to be achieved in brake adjustment mechanism is to provide longer life of use.
Conduct of locking operation by use of only ball bearings without need for any conical clutching prevents

wearing, which provides longer use life of adjustment mechanism.
Detailed Description of the Invention

The brake adjustment mechanism developed to achieve the purpose of the invention is shown in the

figures attached hereto.

The figures are as follows:
Figure 1 — Brake Adjustment Mechanism
Figure 2 — Demounting view of Brake Adjustment Mechanism
Figure 3 — Cross-section view of Brake Adjustment Mechanism

Figure 4 — Perspective view of Short Body

SUBSTITUTE SHEETS (RULE 26)
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Figure 5 — Perspective view of Brake Adjustment spindle

Parts constituting Brake Adjustment Mechanism disclosed under the invention are shown in figures with

the numbers given below.
1-  Set Spindle
2- Flange
3- Cover
4- Locking Spring
5-  Short Body
6- Pin ball bearing
7- Ball bearing housing
8- Fixed spring
9- Inner Body
10- Single ball
11- Long Body
12- Steel Press Spring
13- Eccentric Flap
14- Brake Adjustment Spindle
15- Brake Adjustment Mechanism

16- Short Body Clamps

Brake adjustment mechanism consists of following parts.

(Figure 2) Set spindle (1) of bracket structure providing manual adjustment is located at the very end in a
manner it remains outside when brake adjustment mechanism is seated onto calliper. The part sitting onto
calliper is cover (3) part. Flange (2) is placed to enable movement between set spindle (1) and cover (3)
and sliding. Locking spring (4) is placed between short body (5) of brake adjustment mechanism and

cover (3).

Inner part of short body (5) consists of pin ball bearings (6) which is one of main component of the
invention providing one way rotation and locking movement in case of opposite movement. Outer part of

short body (5) consists of fixed spring (8) surrounding body.

SUBSTITUTE SHEETS (RULE 26)
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Short body (5) is placed on ball bearing (7) and single ball in order to enable casy movement to the side
where short body (5) can move. Inner body (9) is located inside ball bearing housing (7) of short body (5)
and partially long body (11) and transforms motion. Steel press spring (12) is placed inside long body
(11). Eccentric flaps (13) are located in the section in bottom inside adjustment spindle of long body
(11).

Working principle of brake adjustment mechanism is as follows. Cover (3) part of the mechanism seated
into brake adjustment spindle (14) in a manner set spindle (1) remains outside seats onto calliper.
Eccentric flaps (13) located in lower part of brake adjustment mechanism seat into cavities inside the
brake adjustment spindle (14) and thus any rotation movement provided in mechanism is transferred to

brake adjustment spindle (14)

Brake adjustment spindle (14) is moved forward or backward by means of rotation of set spindle (1)

around its axis, and positions of pads on other end are adjusted.

In case of wearing of pads, in turn, brake adjustment spindle (14) is moved forward in the distance
corresponding to thickness of wearing. This motion is provided by means of rotation of short body
clamps (16) on the short body (5) by rotating arm located inside calliper (during braking). Since pin ball
bearings (6) located on inner surface of short body (5) do not allow rotation in this direction, short body

(5) remains fixed and brake adjustment mechanism rotates as a whole.

In cases where there is no wearing, this rotation movement does not occur as there is no distance that
brake adjustment spindle (14) may move while in case of wearing brake adjustment spindle (14) rotates

around its axis in the distance corresponding to wearing.

After baking, brake adjustment spindle (14) current position should be protected and therefore rotation
movement of rotating arm in opposite direction in calliper should be absorbed. Since opposite movement
of rotating arm is in direction where pin ball bearings (6) on inner surface of short body (5) can rotate,
pins make a free rotation movement and provides rotation of short body (5) independent from mechanism

and thus brake adjustment spindle (14) and provides protection of brake adjustment spindle.

Where brake adjustment mechanism rotates as a whole, rotation movement transferred to short body (5)
is transmitted to long body (11) where eccentric flaps (13) are by means of inner body (9). Single balls
(10) are located in the joining point between inner body (9) and long body (13) in order to enable

problem-free and high efficient transmission of motion under high pressure.

The rate of part used for uniform rotation of mechanism in the prior art is reduced to one to fourth and

negative results arising from high number of part are prevented.

Also rotation of short body (5) on one single axis is provided by means of pin ball bearings (6) placed on
inner wall, locking with inner body (9) developed in harmony with such bearings and rotation separate

from mechanism is provided. Fixing members of clamp structure used for locking operation and conical

SUBSTITUTE SHEETS (RULE 26)
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clutching in prior art may get worn under high torque by time and need replacement every six months on
average. Pin ball bearings (6) and inner body (9) solve wearing problem and thus life of brake adjustment

mechanism is made longer and easy to use and cost advantage is provided.

SUBSTITUTE SHEETS (RULE 26)
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CLAIMS

A brake adjustment mechanism (15) in Pneumatic Disk brakes located in calliper and used for
adjustment of pre-use distance between brake pads and pressing onto brake disk during
braking and thus converting kinetic energy into heat energy, providing slowing down and
stop of vehicle and automatically adjusting distance differences arising from wearing in the

brake pads during period of use characterized comprising
- at least one short body (5) on inner surface
- inner body (9) connected inside the short body (5).

A short body (5) according to claim 1 characterized comprising at least one pin ball bearing

(6) allowing one way rotation on inner wall.
a short body (5) according to claim 1 characterized outer wall is of cavity structure.
A short body (5) according to claim 1 characterized outer wall is of cavity structure.

A short body (5) according to claim 1 characterized comprising at least one notch at least on

one surface.

an inner body (9) according to claim 1 characterized comprising one end of diameter enabling

insertion into short body (5).

an inner body (9) according to claim 1 characterized comprising at least one single ball

bearing on at least one end.

SUBSTITUTE SHEETS (RULE 26)
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