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1 INTRODUCTION 

The scope of the document is to present intellectual property (IP) protection, precise patent 

parameters, patent application process, as well as registering the patent for DRFB disc. 
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2 REFERENCE STANDARDS 

Table 1: Reference standards 

Document Nr. Revision Title 

UIC 541-3 2010-07 
Brakes – Disc brakes and their application – General conditions for     
the approval of brake pads 

EN 14535-1 2005-12 Railway applications – Brake discs for railway rolling stock– Part 1 
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3 PATENTING PARAMETERS 

As final design of DRFB disc and fulfilment of specific objectives were finished, the precise 

parameters for patenting optimized DRFB disc were set. These parameters are: 

1. Optimal form of projection of cooling ribs between the plates (improved shape of cooling 

ribs), ensuring high intensity of cooling. 

2. Method of attaching both parts of DRFB disc crown. 

3. Method of attaching DRFB disc crown to hub 

4. Method of assembly/disassembly of DRFB disc to/from the axle of freight wagon 

3.1 Optimal form of projection of cooling ribs between the plates 

On DRFB (divided rail freight brake) disc, an optimal form of projection of cooling ribs between the 

plates was introduced. As it can be seen from the Figure 1, the cooling system is designed from both 

high and low ribs. High ribs form a solid structure of the disc, which serves to transfer and withstand 

the stresses caused by braking. On the other hand, low ribs are designed for even heat distribution 

on all surfaces of the brake discs. Evenly distributed heat prevents occurrence of non-allowable 

stresses. This cooling system improves thermal performance of the DRFB disc.  

 

Figure 1: Execution of cooling 

The height, shape and base radius of low ribs was carefully designed, just enough to dissipate the 

heat energy. Since the heat dissipates only up to the end of low ribs, there is no need for these ribs 

to be connected. 
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High ribs starts with radius from inner surface of brake plate and connect both brake surfaces. Their 

role is to form the solid structure of the brake disc, and transfer all braking load.  

On the other hand, low ribs serve to dissipate the heat. Low round ribs start with big radius from 

inner surface of the brake plate, and go into height approximately 35mm. On the top, diameter of 

the round rib is approximately 8mm. 

 

Figure 2: Section of DRFB disc 

 

Figure 3: High and low ribs 

As it can be seen from Figure 4, the cooling system has a portion of low ribs, which are radially 

connecting high and low ribs at the bottom of inner side of friction surfaces. These ribs have 

approximate height of 7mm. 
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Also, the both disc halves have unique pattern of cooling shape.  

 

Figure 4: Unique shape of cooling ribs 

This execution of cooling has lowered the mass of the disc for 21%, while keeping the same 

performance, in comparison with the state-of-the-art non-divided brake discs, which is currently 

used in freight transport. 

3.2 Method of attaching both parts of DRFB disc crown 

DRFB disc is made from two halves. This enables easy replacement of worn DRB disc crowns without 

removing the wheels and axle boxes from the axle. 

 

Figure 5: Two halves of DRFB disc 
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Figure 6: Connected DRFB disc halves 

DRFB disc crown halves are connected with special bolts M24x90 (Figure 7). On both crowns there 

are two holes which are made in tight tolerance field (Ø25 H8). The connecting bolts M24x90 are 

also made on tight tolerance field (Ø25 f6). The length of tight connection is 50mm. When connected 

together and tightened to proper tightening torque, this connection provides firm structure of brake 

disc. 

 

Figure 7: Special bolts M24x90 
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3.3 Method of attaching DRFB disc crowns to hub 

DRFB disc crown and hub are connected through six connecting ears with special shape, which serve 

to transmit braking torque. This connection is machined on tight tolerance, providing high safety 

while transferring the braking torque, and enabling perfect centering of crown and the hub. 

 

Figure 8: Arrangement of DRFB disc crown to hub connection 

 

Figure 9: Exploded view of DRFB disc crown to hub connection 
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Figure 10: Torque transmitting faces on the hub 

This connection is 3,7 times safer then connection with only pretension of bolts, which was used in 

first two prototypes. 

3.4 Method of assembly/disassembly of DRFB disc onto the axle 

Brake discs are mounted on the axle together with wheels and axle boxes (Figure 11).  

 

Figure 11: Arrangement of discs on the axle 

As already mentioned in chapter 2, for replacement of non-divided brake disc, there is a need for 

dismounting axle boxes and wheels (Figure 12).  
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Figure 12: Dismounting of non-divided brake disc 

 

With divided DRFB disc, the replacement of disc can be executed without removal of these 

components. The novelty is that DRFB disc crowns, due to connection with bolts M24x90, can be 

exchanged by rotation of only one half, without separating them. The process is following: 

1. Completely remove one M24x90 connecting bolt from the disc. 

2. Slightly loosen the second M24x90 connecting bolt, so that both halves of DRFB disc crown 

are movable. 

3. Rotate one half of crown around connecting bolt body for minimum 90°. 

 

Figure 13: Rotating two halves around connecting bolts 
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4. Lower the entire disc on the axle. 

5. Rotate back one half of crown until the bolt holes Ø25 of both halves are in the center. Now 

the disc is positioned around the axle. 

 

Figure 14: Lowering and rotating DRFB disc onto the axle 

 

6. Insert previously removed bolt M24x90. 

7. Tighten the both M24x90 bolts with prescribed torque.  

 

Figure 15: Mounted DRFB disc 
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4 PATENT APPLICATION PROCESS  

Patent application parameters were set for four innovations: protection of optimal form of 

projection of cooling ribs between the plates of DRFB disc (improved shape of cooling ribs), ensuring 

high intensity of cooling, method of attaching both parts of DRFB disc crown, method of attaching 

DRFB disc crown to hub, and type of assembly/disassembly of DRFB disc to/from the axle of freight 

wagon.  

Patent parameters were sent to patent office in the form of records, animation videos, and pictures. 

Followed by careful examination of patent parameters, patent office concluded that it is impossible 

to put them in one application (since they represent different solutions). Therefore, the patent 

application offers were divided into two patent applications. Method of high intensity cooling solves 

the problem of thermal performance, while on the other hand; the latter three are solving the 

construction improvements of DRFB disc.  

4.1 1st patent application P-201700188 

First patent application P-201700188 protects optimal form of projection of cooling ribs between 

the plates (improved shape of cooling ribs), ensuring high intensity of cooling. Method of high 

intensity cooling solves the problem of thermal performance of DRFB disc.  

Patent application was issued on 22nd of June by Intellectual Property Office of the Republic of 

Slovenia (URSIL), under number P-201700188. The patent is valid for one year in the whole world 

and ten years in Slovenia, from this date. The URSIL will publish the information on granted patent 

within eighteen months of the application date. Until then, temporary protection is valid, and patent 

is invisible to general public.  

In this period of eighteen months, there is a possibility to have insight into patent applications only 

by certain request, and approval of Kovis. 

 



 

 Project FUTURA  Page: 12 / 46 

 

 

   

 

 

Figure 16: Patent application P-201700188 
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4.1.1 Content of patent application P-201700188 
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4.2 2nd patent application P-201700189 

Second patent application protects method of attaching both parts of DRFB disc crown, method of 

attaching DRFB disc crowns to hub, and method of assembly/disassembly of DRFB disc to/from the 

axle of freight wagon.  

Patent application was issued on 22nd of June by Intellectual Property Office of the Republic of 

Slovenia (URSIL), under number P-201700189. The patent is valid for one year in the whole world 

and ten years in Slovenia, from this date. The URSIL will publish the information on granted patent 

within eighteen months of the application date. Until then, temporary protection is valid, and patent 

is invisible to general public.  

In this period of eighteen months, there is a possibility to have insight into patent applications only 

by certain request, and approval of Kovis. 
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Figure 17: Patent application P-201700189 
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4.2.1 Content of patent application P-201700189 
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