
(12) STANDARD PATENT (11) Application No. AU 2017227014 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Rail vehicle braking system and braking method for a rail vehicle comprising such a 
system 

(51) International Patent Classification(s) 
B60T 17/08 (2006.01) B61H 5/00 (2006.01) 
B60T 13/26 (2006.01) F16D 55/224 (2006.01) 
B60T 17/16 (2006.01) 

(21) Application No: 2017227014 (22) Date of Filing: 2017.03.01 

(87) WIPO No: W017/149244 

(30) Priority Data 

(31) Number (32) Date (33) Country 
1651829 2016.03.04 FR 

(43) Publication Date: 2017.09.08 
(44) Accepted Journal Date: 2022.01.13 

(71) Applicant(s) 
Faiveley Transport Amiens 

(72) Inventor(s) 
Crochu, Candice;Goncalves, Claudino;Sales, Jeremie 

(74) Agent / Attorney 
FB Rice Pty Ltd, Level 23, 44 Market Street, Sydney, NSW, 2000, AU 

(56) Related Art 
WO 2013/181707 Al



(12) DEMANDE INTERNATIONALE PUBLIC EN VERTU DU TRAIT DE COOPERATION EN MATURE DE 
BREVETS (PCT) 

(19) Organisation Mondiale de la 
Proprit Intellectuelle 

Bureau international 
(10) Numero de publication internationale 

(43) Date de la publication internationale W O 2017/149244 A1 
8 septembre 2017 (08.09.2017) W IPOI PCT 

(51) Classification international des brevets : de Domart, 80620 RIBEAUCOURT (FR). SALES, J6r6
B60T 17/08 (2006.01) B60T 13/26 (2006.01) mie; 97 rue de Lannoy, 80000 AMIENS (FR).  
B60T17/16 (2006.01) F16D 55/224 (2006.01) (74) Mandataire : SANTARELLI; 49 avenue des Champs-EB61H 5/00 (2006.01) lys~es, 75008 PARIS (FR).  

(21) Num6ro de lademande Internationale: 
PCT/FR2017/050461 (81) Etats d6sign6s (sauf indication contraire, pour tout titre 

de protection nationale disponible) : AE, AG, AL, AM, 
(22) Date de d6p6t international: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

1 mars 2017 (01.03.2017) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, 
.25) dDO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 

(25) Languede d6pt: frangais HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, 
(26) Langue de publication: frangais KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, 

MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, 
(30) Donn6es relatives A la priorit6: NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, 

1651829 4 mars 2016 (04.03.2016) FR RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, 
(71) D6posant : FAIVELEY TRANSPORT AMIENS TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 

[FR/FR]; Rue Andre Durouchez, Zone Industrielle, 80000 ZA, ZM, ZW.  
AMIENS (FR). (84) Etats d6sign6s (sauf indication contraire, pour tout titre 

(72) Inventeurs : CROCHU, Candice; 13 rue Enguerrand, de protection rdgionale disponible) : ARIPO (BW, GH, 
80000 AMIENS (FR). GONCALVES, Claudino; 14, rue GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 

TZ, UG, ZM, ZW), eurasien (AM, AZ, BY, KG, KZ, RU, 

[Suite sur la page suivante] 

(54) Title: RAILWAY BRAKING SYSTEM FOR RAILWAY VEHICLE AND METHOD FOR BRAKING A RAILWAY VE
HICLE COMPRISING SUCH A SYSTEM 

(54) Titre : SYSTEM DE FREINAGE FERROVIAIRE POUR VEHICULE FERROVIAIRE ET PROCfDf DE FREINAGE 
DUN VEHICLE FERROVIAIRE COMPORTANT UN TEL SYSTEM 

(57) Abstract : The invention relates to a railway braking 
Fig.2 70 system (1) comprising a first pneumatic distribution device 

(51) formed by a first distributor provided with a single inlet 
opening (54a,b) connected to a source for supplying pneuma

774 85 tic pressure mediums (73) and with a single outlet opening 
74 80 78 1 (55a,b) connected to a parking brake chamber (25) in order 

8 to optionally supply a parking brake (7) with a second pneu
3 83- matic pressure medium so as to place said brake in either of 

87 75 81 [inoperative and operative configurations, and a second pneu

2 79 99 matic distribution device (6 1) formed by a second distributor 

76- 8 74 66a 554b 84 provided with a single inlet opening (64a,b) connected to 
89 66b 46 said supply source and with a single outlet opening (65a,b) 

90 89 161 CF 64b 64a connected to a service pressure chamber (13) in order to sup 
T 77 6 4a ply a service brake (6) with a third pneumatic pressure me

75 51 dium of which the pressure value is predetermined, so as to 
91 67 57 5258 apply a predetermined braking force when said parking brake 

92 62 65a155b 55a is in the operative configuration thereof.  
965b 

95 CF U 63 53 (57) Abr6g6: 

[Suite sur la page suivante] 

96 y -------- 100 -5 

77 97 ParamAE 7 

94 

ParamC 

98 72 
6 

4



W O 2017/149244 A 1||lll||I|I11 lllll||I||V|||||||||I||||1||||I|I|||I|||||||||| 
TJ, TM), europ6en (AL, AT, BE, BG, CH, CY, CZ, DE, Publi6e: 
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT' - avec rapport de recherche international (Art. 21(3)) 
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, 
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, - avant l'expiration d ddlaiprdvupour la modification des 

GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG). revendications, sera republide si des modifications sont 

D6clarations en vertu de la regle 4.17 : revues (regle 48.2.h)) 

- relative d la quality d'inventeur (regle 4.17.iv)) 

L'invention concern un syst&me de freinage ferroviaire (1) comportant un premier dispositif de distribution pneumatique (51) for 
m6 par un premier distributeur pourvu d'un unique orifice d'entr6e (54a,b) connect une source d'alimentation en agents de pres 
sion pneumatique (73) et dun unique orifice de sortie (55a,b) connect une chambre de frein de parking (25) afin dalimenter ou 
non un frein de parking (7) avec un deuxime agent de pression pneumatique pour le mettre respectivement dans des configura 
tions de repos et de travail, et un second dispositif de distribution pneumatique (61) form par un second distributeur pourvu d'un 
unique orifice d'entr6e (64a,b) connect A ladite source dalimentation et dun unique orifice de sortie (65a,b) connect A une 
chambre de pression de service (13) afin d'alimenter un frein de service (6) avec un troisime agent de pression pneumatique dont 
la valeur de pression est d6termin6e, de sorte A appliquer un effort de freinage d6termin6 lorsque ledit frein de parking est dans sa 
configuration de travail.



1 

Rail vehicle braking system and braking method for a rail vehicle 

comprising such a system 

5 FIELD OF THE INVENTION 

The invention concerns the field of rail vehicle brakes.  

It more particularly concerns the rail vehicle braking systems 

provided with a service brake and with a parking brake configured to act on a 

braking linkage.  

10 It also concerns the braking methods for rail vehicles comprising 

such braking systems.  

TECHNOLOGICAL BACKGROUND 

Rail vehicles are generally equipped with service brake cylinders 

comprising a piston movable under the effect of a fluid under pressure, the 

15 movement of that piston driving a braking action such as the clamping of a disk 

brake between two linings, or the direct pressure of a block against a vehicle 

wheel.  

These brake cylinders also generally comprise a parking or 

emergency actuator which is actuated in case of pressure loss of the fluid under 

20 pressure and/or in case of intentional venting (or draining) or leakage of the 

pneumatic system. This actuator, also termed parking brake, makes it possible 

to provide braking by virtue of the load of a spring substituting for the load of the 

fluid. Once this parking brake has been activated, the brake remains 

continuouslyengaged.  

25 A rail vehicle braking system is known from European patent 

application EP 2 154 040 which is provided with a parking brake actuator 

coupled to a rail service brake cylinder. This brake cylinder comprises a body 

and a piston which is movable relative to the body to act on the braking linkage 

via a thrust rod.  

30 The brake cylinder also comprises a pressure chamber delimited by 

the piston and by the body and which is connected by a pipe to a source of 

pneumatic pressure agent to put the piston into a service braking position.
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The parking brake comprises a body which is distinct from the brake 

cylinder body. The body of the parking brake has an opening facing the piston 

of the service brake cylinder, which opening slidingly receives a thrust sleeve 

fitting into that opening in a fluid-tight manner.  

5 The parking brake also comprises a piston movably mounted in a 

cylinder attached to the body and delimiting with that body a parking brake 

pressure chamber. This parking brake pressure chamber is connected to 

another source of pneumatic pressure agent via a pipe. The piston comprises at 

its center an aperture passed through by the thrust sleeve.  

10 The parking brake further comprises springs which continuously bias 

the piston of that parking brake towards a position referred to as low in which 

the parking brake is considered as being in a working configuration.  

To actuate the parking brake when the piston of the service brake 

cylinder is in service braking position, the pressure chamber of the parking 

15 brake (filled in advance with the pneumatic pressure agent) is vented and the 

springs of the parking brake then act on the piston of the parking brake, which 

drives the sleeve until the latter comes to bear against the piston of the service 

brake cylinder.  

The pressure chamber of the service brake cylinder may then be 

20 vented since the parking brake has been actuated.  

The load applied by the parking brake on the service brake piston is 

directly related to the load produced by the springs. This load naturally depends 

on the stiffness and the extension of those springs.  

With this braking system, the force applied on the braking linkage by 

25 the piston of the service brake cylinder when the parking brake has been 

actuated and the service brake cylinder has been vented is often less than the 

force applied by that same piston when it is in service braking position.  

Throughout this specification the word "comprise", or variations such 

as "comprises" or "comprising", will be understood to imply the inclusion of a 

30 stated element, integer or step, or group of elements, integers or steps, but not 

the exclusion of any other element, integer or step, or group of elements, 

integers or steps.
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Any discussion of documents, acts, materials, devices, articles or the 

like which has been included in the present specification is not to be taken as 

an admission that any or all of these matters form part of the prior art base or 

were common general knowledge in the field relevant to the present disclosure 

5 as it existed before the priority date of each of the appended claims.  

SUBJECT OF THE INVENTION 

The invention concerns a rail vehicle braking system, having 

improved performance relative to the braking systems of the above-mentioned 

10 prior art, while being simple, convenient and economic.  

According to a first aspect, the invention is thus directed to a rail 

vehicle braking system comprising: first brakes with at least one lining or at 

least one block, the at least one lining or the at least one block comprising a 

body; a braking linkage configured to act on at least one of the first brakes a 

15 service brake comprising a braking piston movable relative to the body of the 

first brakes to act on the braking linkage and delimiting with the body of the first 

brakes; a service brake pressure chamber configured to be supplied by a first 

pneumatic pressure agent to place the braking piston in a service braking 

position; a parking brake configured to act on the braking piston of the service 

20 brake and having a working configuration and a resting configuration, the 

parking brake comprising a blocking device movable relative to the body to act 

on the braking piston and having a first position and a second position in which 

the blocking device is configured to immobilize the braking piston in the service 

braking position, with the parking brake in the working configuration; a control 

25 device movable relative to the body, of the first brakes and delimiting with the 

body of the first brakes; a parking brake pressure chamber configured to be 

supplied by a second pneumatic pressure agent, the parking brake pressure 

chamber having a locking position in which the control device is configured to 

hold the blocking device in the second position; a dedicated first pneumatic 

30 distribution device formed by a first distributor provided with a first movable slide 

having two positions and having a single inlet aperture connected to a source of 

supply of pneumatic pressure agents the first distributor also including a single
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outlet aperture connected to the parking brake pressure chamber to supply the 

parking brake pressure chamber with the second pneumatic pressure agent and 

place the parking brake in the resting configuration or vent the second 

pneumatic pressure agent to place the parking brake the working configuration, 

5 the first distributor also including an aperture opening into atmosphere; and a 

dedicated second pneumatic distribution device formed by at least one second 

distributor provided with a second movable slide having two positions, the 

second pneumatic distribution device having a single inlet aperture connected 

to the source of supply of the pneumatic pressure agents and a single outlet 

10 aperture connected to the service brake pressure chamber to supply the service 

brake pressure chamber with a third pneumatic pressure agent of which a 

pressure value is determined to apply a determined braking force while the 

parking brake is in the working configuration, the second pneumatic distribution 

device including an aperture opening into the atmosphere.  

15 In the braking system according to the invention, the braking piston is 

immobilized in service braking position by the parking brake and in particular by 

its blocking device. This means that the braking piston may be immobilized in 

any position, which position is linked to the travel which that piston has travelled 

and that travel depends on the force applied in the service braking phase.  

20 By the term immobilize is meant the fact that the force applied by the 

braking piston on the braking linkage in the working configuration of the parking 

brake does not reduce, or almost not.  

A certain loss is however accepted linked to the retraction of the 

braking piston, in particular on the slight movement of the piston relative to the 

25 blocking device, at the time the service brake pressure chamber is vented. This 

loss is controlled and is defined by a very slight reduction in the force applied 

which is due in particular to the manufacturing tolerances both of the blocking 

device and of the braking piston. This reduction in the force applied on the 

braking linkage is here called losses on retraction. An acceptable value for 

30 these losses on retraction is at maximum of the order of 10% to 15% of the 

force applied by the service brake at the time the parking brake is actuated to 

be in working configuration.
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The configuration of the braking piston and of the parking brake 

makes it possible in particular to dispense with the springs of the known braking 

systems described above which make it possible to apply the parking brake 

force on the braking linkage via the service brake cylinder piston. Thus, for the 

5 same force applied on the braking linkage when the parking brake is in working 

configuration, the braking system according to the invention is more compact 

than the aforementioned braking systems of the prior art, and also lighter.  

It should be noted that the braking linkage advantageously has 

deformable arms of which the elasticity may substitute for that of the springs of 

10 the known braking systems described above.  

It should be noted that the configuration of the parking brake is 

chosen such that the load applied directly by the blocking device to immobilize 

the braking piston is not generally greater than the load applied by the springs 

on the piston of the aforementioned braking systems of the prior art; while the 

15 force applied on the braking linkage when the parking brake of the system 

according to the invention is in working configuration is preferably at least equal 

to or even greater than that procured by the aforementioned braking systems of 

the prior art.  

The braking system according to the invention may furthermore 

20 make it possible to momentarily supply the service brake pressure chamber 

with the third pneumatic pressure agent in order to increase the braking force 

applied to the braking linkage by the service brake piston. The braking force 

applied to the braking linkage when the parking brake is in its working 

configuration is therefore increased further by it.  

25 The system according to the invention may thus make it possible to 

obtain service brake and parking brake braking forces greater than those 

obtained with the aforementioned braking systems of the prior art, simply, 

conveniently and economically, while affording particularly good safety 

provision.  

30 The application of the parking brake and in particular the supply of 

the parking brake chamber as well as the supply of the service brake chamber, 

with respectively the second pneumatic pressure agent and the third pressure
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agent which is distinct from the first pressure agent, are particularly simple and 

convenient to implement here by virtue of the first and second distribution 

devices dedicated to the application of the parking brake.  

The distributors of these dedicated first and second distribution 

5 devices may for example be formed by solenoid valves.  

It will moreover be noted that the first pneumatic pressure agent 

generally makes it possible to supply the service brake pressure chamber when 

the parking brake is not in working configuration, to apply a service braking 

force, in accordance with a service brake setting. This same first pneumatic 

10 pressure agent may also make it possible to supply the service brake pressure 

chamber when the parking brake is not in working configuration, to apply an 

emergency braking force rather than a service braking force, in accordance with 

an emergency brake setting. It may be considered here that the emergency 

brake force is a service brake force which is modified by an emergency 

15 parameter.  

According to preferred, simple, convenient and economical features 

of the system according to the invention: 

- the first distributor has a first position by default referred to as a 

safety position in which its single outlet aperture connected to said parking 

20 brake pressure chamber communicates with its aperture opening into the 

atmosphere, and the second distributor has a first position by default referred to 

as a safety position in which its single outlet aperture connected to the service 

brake pressure chamber communicates with its single inlet aperture connected 

to the source of supply of pneumatic pressure agents; 

25 - the first distributor has a first position by default referred to as an 

availability position in which its single outlet aperture connected to said parking 

brake pressure chamber communicates with its single inlet aperture connected 

to the source of supply of pneumatic pressure agents, and the second 

distributor has a first position by default referred to as an availability position in 

30 which its single outlet aperture connected to the service brake pressure 

chamber communicates with its aperture opening into the atmosphere;
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- at least one of said first distributor and of said second distributor 

is monostable and provided with an actuator configured to move the respective 

slide from its first position to its second position according to a control signal 

received by that actuator, and with a return member configured to bring the 

5 respective slide back from its second position to its first position without being 

acted upon by the actuator; and/or at least one of said first distributor and of 

said second distributor is bistable and provided with a first actuator configured 

to move the respective slide from its first position to its second position 

according to a first control signal received by that first actuator, and with a 

10 second actuator configured to move the respective slide from its second 

position to its first position according to a second control signal received by that 

second actuator; 

- said dedicated first pneumatic distribution device is formed by 

two first identical distributors which are mounted in series and said dedicated 

15 second pneumatic distribution device is formed by two identical second 

distributors which are mounted in series; 

- said system comprises a dedicated control device configured to 

control said first and second pneumatic distribution devices; 

- said control device of the first and second pneumatic distribution 

20 devices comprises a control line linked to each of these first and second 

pneumatic distribution devices and which is configured to convey at least one 

application setting of the parking brake; 

- said control line is directly linked to each of the first and second 

pneumatic distribution devices and configured to convey at least one application 

25 setting of the parking brake; 

- said control line is directly linked only to said second pneumatic 

distribution device and said control device further comprises a transmission line 

linking the single outlet aperture of the second distributor of said second 

pneumatic distribution device to the first pneumatic distribution device and a 

30 pressure switch interposed on said transmission line; 

- said control device of the first and second pneumatic distribution 

devices further comprises at least one conditional management system
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disposed on said control line upstream of said first and second pneumatic 

distribution devices and having a first state in which its authorizes the passage 

of the application setting of the parking brake by the control line to the first and 

second pneumatic distribution devices, and a second state in which it prohibits 

5 the passage of the application setting of the parking brake by the control line to 

the first and second pneumatic distribution devices; 

- said conditional management system is provided with a 

distributor having an inlet aperture connected to said source of supply of 

pneumatic pressure agents, an outlet aperture connected to the control line and 

10 an actuator controlled by at least one control signal representing at least one 

pressure value in a main or general pneumatic pipe of said rail vehicle braking 

system and/or a pressure value in the service brake pressure chamber; 

- said conditional management system is provided with a pressure 

switch interposed on said control line; 

15 - said system further comprises a dedicated detection device 

configured to detect the application of the parking brake; 

- said parking brake application detection device is configured to 

receive an information item representing the supply of the service brake 

pressure chamber by the third pneumatic pressure agent via said second 

20 pneumatic distribution device, and to receive an information item representing 

the venting of the parking brake pressure chamber via said first pneumatic 

distribution device; 

- said parking brake application detection device is formed by a 

first pressure switch disposed at an exit from said pneumatic distribution device 

25 and by a second pressure switch disposed at an exit from said first pneumatic 

distribution device and connected to said first pressure switch; 

- said parking brake application detection device is configured to 

process said information item representing the supply of the service brake 

pressure chamber by the third pneumatic pressure agent via said second 

30 pneumatic distribution device, and to control said first pneumatic distribution 

device;
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- said parking brake application detection device is formed by a 

first pressure switch disposed at an exit from said second pneumatic distribution 

device and connected to said first pneumatic distribution device, and by a 

detection member disposed at an exit from said first pneumatic distribution 

5 device; 

- said parking brake application detection device is configured to 

process said information item representing the supply of the service brake 

pressure chamber by the third pneumatic pressure agent via said second 

pneumatic distribution device and said information item representing the venting 

10 of the parking brake pressure chamber via said first pneumatic distribution 

device, and to trigger an indicator representing the application of the parking 

brake; and/or 

- said system further comprises a dedicated test device configured 

to test the operation of the parking brake, which test device is provided with at 

15 least two test lines connected to said first and second pneumatic distribution 

devices, which test lines are independent or interconnected.  

According to a second aspect, the invention also relates to a method 

of braking a rail vehicle, comprising a rail vehicle braking system as described 

above, comprising: 

20 - the step of controlling the dedicated first pneumatic distribution 

device to supply the parking brake pressure chamber with the second 

pneumatic pressure agent so as to place the parking brake in its resting 

configuration then optionally, the step of supplying the service brake pressure 

chamber with the first pneumatic pressure agent so as to place the braking 

25 piston in its service braking position; then 

- simultaneously or successively whatever the order is, the steps 

of controlling the dedicated second pneumatic distribution device to supply the 

service brake pressure chamber with the third pneumatic pressure agent so as 

to apply a determined braking force and control the dedicated first pneumatic 

30 distribution device to vent the parking brake pressure chamber so as to place 

the parking brake in its working configuration.
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The method according to the invention is particularly simple and 

convenient to implement, while also being particularly safe.  

According to preferred, simple, convenient and economical features 

of the method according to the invention, it comprises in addition the steps of 

5 detecting at least one information item representing the supply of the service 

brake pressure chamber with the third pneumatic pressure agent and the 

venting of the parking brake pressure chamber, and of deducing therefrom an 

information item representing the application of the parking brake.  

BRIEF DESCRIPTION OF THE DRAWINGS 

10 The disclosure of the invention will now be continued with the 

description of embodiments, given below by way of non-limiting illustration, with 

reference to the accompanying drawings, in which: 

- Figure 1 diagrammatically and partially illustrates a rail vehicle 

braking system in accordance with a first embodiment of the invention, which 

15 system is provided in particular with a service brake, with a parking brake and 

with a control and actuation unit; 

- Figure 2 diagrammatically represents in more detail the control 

and actuation unit illustrated in Figure 1 and a conveyance network of pipes of 

the system which is connected to that unit, which unit is in particular provided 

20 with first and second pneumatic distribution devices connected to the parking 

brake, with a control device of these first and second pneumatic distribution 

devices and with a device for detection of the application of the parking brake; 

- Figures 3 to 6 represent variant embodiments of the first and 

second distributor devices illustrated in Figure 2; 

25 - Figures 7 to 10 represent variant embodiments of the control 

device of the first and second pneumatic distribution devices, illustrated in 

Figure 2; 

- Figures 11 to 14 represent variant embodiments of the parking 

brake application detection device, illustrated in Figure 2; and 

30 - Figures 15 and 16 represent different parking brake test devices 

which the control and actuation unit illustrated in Figure 2 may comprise.  

DETAILED DESCRIPTION OF AN EMBODIMENT
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Figure 1 diagrammatically represents a rail vehicle braking system 1 

for a rail vehicle with a brake having linings or blocks.  

The rail vehicle braking system 1 comprises a body 2 here forming a 

cylinder of a service brake 6 and a parking brake 7, a control and actuation unit 

5 3 configured to manage the operation of the service brake 6 and of the parking 

brake 7, a conveyance network of pneumatic pipes that is connected to the 

body 2 and to the control and actuation unit 3, a braking linkage 4 mechanically 

linked to the body 2 as well as a brake 5 with linings on which the braking 

linkage 4 is configured to act.  

10 The body 2 here has the form of a generally closed envelope.  

The service brake 6 comprises a service brake piston 8 movable 

relative to the body 2 in a first axial direction, and a thrust rod 9 also movable 

relative to the body 2 in a second axial direction perpendicular to the first axial 

direction.  

15 Together with the body 2 the braking piston 8 delimits a service 

brake pressure chamber 13.  

The braking piston 8 has two sides respectively a first side 17 

configured to act on the braking linkage 4 via the thrust rod 9 and a second side 

18 which is an opposite side to the first side 17 and which is turned towards the 

20 service brake pressure chamber 13.  

The service brake 6 further comprises a notched rod 21 fastened to 

the second side 18 of the braking piston 8. This notched rod 21 extends 

longitudinally in the first axial direction.  

The braking piston 8 is configured to move in the body 2 while 

25 maintaining the service brake pressure chamber 13 relatively fluid-tight thanks 

to a membrane 14, for example formed by a lip seal, disposed between that 

braking piston 8 and inside edges of the body 2.  

The service brake 6 further comprises a wedge part 10 fastened to 

the first side 17 of the braking piston 8.  

30 This wedge part 10 has a triangular section and is configured to 

cooperate with a set of rolling bearing stops 11, of which one of the rolling
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bearing stops is linked to the body 2 while the other of the rolling bearing stops 

is linked to the thrust rod 9.  

This thrust rod 9 is provided with a wear adjuster configured to 

compensate for the wear of the linings of the brake 5 in order to avoid reduction 

5 of the braking force by excessive play (further to wear of the linings).  

The service brake 6 further comprises a spring 12 here disposed 

around the thrust rod 9, between the rolling bearing stop which is linked to the 

latter and the inside edge of the body 2. This spring 12 is configured to return 

the stop which is linked to the thrust rod 9 against the wedge part 10.  

10 The service brake 6 further comprises a first aperture 15 formed in 

the body 2 and configured to enable the movement of the thrust rod 9 through 

that first aperture 15.  

The service brake 6 further comprises a second aperture 16 formed 

in the body 2 and opening into the service brake pressure chamber 13.  

15 The service brake pressure chamber 13 is connected here by a first 

supply pipe 72 of the conveyance network of pneumatic pipes, more generally 

called brake pipe, connected at the location of that second aperture 16, to a 

source of supply of pneumatic pressure agents 73 (visible in Figure 2).  

The body 2 comprises a cavity 27 situated against the service brake 

20 pressure chamber 13 and in which is disposed the parking brake 7.  

The parking brake 7 comprises a blocking device here formed by a 

blocking finger 20 movable relative to the body 2 and extending in the second 

axial direction.  

The parking brake 7 further comprises here a holding piston 23 

25 movable relative to the body 2 and with the latter delimiting a parking brake 

pressure chamber 25.  

This holding piston 23 has two sides, respectively a first side 31 on 

which is attached the blocking finger 20 and which is turned towards the parking 

brake pressure chamber 25, and a second side 32 which is an opposite side to 

30 the first side 31.  

The parking brake 7 further comprises here a spring member 24 

disposed between the body 2 and the second side 32 of the holding piston 23.
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This spring member 24 is configured to act on that holding piston 23 and 

therefore on the blocking finger 20.  

It should be noted that the holding piston 23 and the spring member 

24 here form a movable actuating device of the parking brake 7.  

5 The holding piston 23 is configured to move in the body 2 while 

maintaining the parking brake pressure chamber 25 relatively fluid-tight thanks 

to a membrane (not referenced) disposed between that holding piston 23 and 

the inside edges of the body 2.  

The parking brake 7 comprises a third aperture (not shown) formed 

10 in the body 2 and opening both into the parking brake pressure chamber 25 and 

into the service brake pressure chamber 13, which third aperture is configured 

to enable the movement of the blocking finger 20 through that third aperture.  

It should be noted that the relative sealing between the parking brake 

pressure chamber 25 and the service brake pressure chamber 13 is ensured by 

15 the presence of a seal 33 disposed at the interface between that third aperture 

and the blocking finger 20.  

The parking brake 7 further comprises a fourth aperture 28 formed in 

the body 2 and opening into the parking brake pressure chamber 25.  

This parking brake pressure chamber 25 is connected here by a 

20 second supply pipe 71 of the conveyance network of pneumatic pipes, also 

called parking brake pipe, which is connected at the location of that fourth 

aperture 28, to the source of supply of pneumatic pressure agents 73 (visible in 

Figure 2).  

The parking brake 7 further comprises an unlocking part 29 attached 

25 to the second side 32 of the holding piston 23 and opening outside the body 2 

through a fifth aperture (not shown) formed in that body 2 and opening into the 

cavity 27; such that this unlocking part 29 is accessible to be manipulated from 

outside the body 2, if required.  

It will be noted that this unlocking part 29 may comprise a visual 

30 indicator, for example a colored bellows, so as to visibly indicate the state of this 

part 29.
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In a variant not illustrated, the unlocking part 29 may be coupled to 

the visual indication system provided with a switch mechanically connected to 

that part 29 and having a first position and a second position. This visual 

indication system is furthermore provided with an electricity supply line 

5 connected to the switch, with an elastic return member actuating the switch into 

its first position, and with a transfer line connected to the switch and extending 

to a visual indicator such as an indicator light. For example, when the unlocking 

rod 29 is not acted upon, the switch is actuated by the return member into its 

first position in which no electrical path is established between the electricity 

10 supply line and the transfer line, such that the indicator light is not supplied and 

is thus off; whereas when the unlocking rod 29 is acted upon, the switch is 

moved against the return member from its first position to its second position, in 

which an electrical path is established between the electricity supply line and 

the transfer line, such that the indicator light is supplied and is thus on to 

15 indicate that the braking piston is not held in position. Of course, the inverse 

operation is possible (the light would be on when the braking piston is held).  

The service brake 6 is disposed in the body 2 and is configured to 

act on the brake 5 via the braking linkage 4.  

This brake 5 comprises a brake disk 35 (here viewed from above) 

20 mounted for example on a rail vehicle axle 36, or directly on the wheel to brake.  

This brake 5 further comprises two shoes 37 each provided with a 

lining 38 configured to be applied in contact with the disk 35 to reduce its 

rotational speed and therefore that of the wheel to brake, as well as a fastening 

eye 39 provided at the remote opposite location to the surface of the lining 38 

25 that is configured to be applied to the disk brake 35.  

The braking linkage 4 comprises two or four deformable levers 40 

each provided with an upper portion and a lower portion which are attached to 

each other. Only two levers are illustrated here and, in the case of the linkage 

having four levers, they may be attached in pairs or as a variant be independent 

30 from each other.  

Each portion of the levers 40 is jointed to a central connector 41 via 

two pivots 42.
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The lower portion of each deformable lever 40 is linked to one of the 

shoes 37 via its fastening eye 39.  

The upper portion of each deformable lever 40 is linked to a 

respective joint 44, 45.  

5 The braking linkage 4 receives the body 2 between the upper 

portions of the deformable levers 40, at the location of the joints 44 and 45.  

The body 2 is rotatably mounted on the joint 44 which is attached to 

an end of the thrust rod 9 whereas it has a fixed mounting to the joint 45, which 

is directly attached to that body 2.  

10 The braking linkage 4 also comprises a fastening lug 43 joined to the 

central connector 41 for the mounting of that braking linkage 4 on the rail 

vehicle; in order for the brake shoes 37 to be situated on respective opposite 

sides of the brake disk 35 (or of the wheel of the rail vehicle).  

It should be noted that the coming towards each other of the joints 44 

15 and 45 enables the shoes 37 to move apart from each other and that 

conversely, the separation of those joints 44 and 45 enables the shoes 37 to be 

to clamped onto the brake disk 35 (or onto the rail vehicle wheel).  

The control and actuation unit 3 is connected to the service brake 

pressure chamber 13 via the first supply pipe 72 to which it is connected; while 

20 that unit 3 is also connected here to the parking brake pressure chamber 25 via 

the second supply pipe 71 to which it is connected. Furthermore, this unit 3 is 

supplied with pneumatic agents by a main pipe 70 which passes generally 

along the rail vehicle.  

The control and actuation unit 3 comprises system members (not 

25 shown) which are configured to receive and process representational 

information relative to operational settings of the rail vehicle, by a first electrical 

and/or pneumatic and/or manual type channel, denoted 50 in Figure 1.  

These system members are furthermore configured to receive and 

process representational information relative to parameters of use of the rail 

30 vehicle, by a second channel of electrical and/or pneumatic and/or manual type, 

which is denoted 60 in Figure 1.
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These system members may for example be formed by pneumatic 

relays and/or solenoids and/or pressure switches and/or sensors and/or 

pressure reducing valves and/or electrical relays and/or electronic cards and/or 

central processing units or microprocessors, and/or random access memory 

5 components comprising registers adapted to record variables of the parameters 

created and modified during the execution of programs, and/or communication 

interfaces configured to send and receive data, and/or internal storage 

members, such as hard disks, able in particular to store the executable code of 

programs enabling the management of the service and parking brakes 6 and 7.  

10 It will be noted that in Figure 1, the control and actuation unit 3 is 

associated with a braking linkage 4 and with a single brake 5 of the rail vehicle.  

As a variant, such a control and actuation unit may be associated with an axle 

(not shown) of the rail vehicle, provided with a plurality of brakes 5, or with a 

bogie (not shown) of the rail vehicle, provided with two or more axles, or for 

15 instance with a wagon (not shown) of the rail vehicle, provided with two bogies, 

or it is possible for the rail vehicle to comprise only one control and actuation 

unit.  

Figure 2 diagrammatically represents in more detail the conveyance 

network of pneumatic pipes and the control and actuation unit 3.  

20 The main pipe 70 forms the channel for conveyance of a pneumatic 

agent distributed in the conveyance network of pneumatic pipes. The agent in 

this main pipe 70 is for example at a pressure value of approximately 9 bars.  

The network may comprise what is referred to as a general pipe (not 

shown), distinct from the main pipe 70, and generally extending in parallel 

25 thereto. The general pipe also enables pneumatic continuity to be ensured 

along the rail vehicle and may authorize the service braking of the vehicle, by 

directly using the fluid passing through the general pipe. The main pipe 70, and 

possibly even the general pipe, enable equipment particularly for example of the 

rail vehicle braking system to be supplied, and in particular the source of supply 

30 of pneumatic pressure agents 73 here formed by what is referred to as an 

auxiliary reservoir.
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This network further comprises, as described in more detail below, a 

filling and distribution pipe 74 which is tapped onto (that is to say directly 

connected to) the main pipe 70, a service brake pipe 75 connected by a tapping 

81 onto the filling and distribution pipe 74, an emergency brake pipe 76 tapped 

5 onto the service brake pipe 75 by a tapping 82, as well as a control pipe 78 

connected by a tapping 83 also onto the filling and distribution pipe 74.  

The control pipe 78 is subdivided into two pipes at the location of a 

branch tapping 84, respectively into the parking brake pipe 71 directly 

communicating with the parking brake pressure chamber 25 and into an 

10 oversupply pipe, referred to hereinafter as preset pipe 79.  

Each service brake pipe 75, emergency brake pipe 76 and preset 

pipe 79, joins the brake pipe 72 which directly communicates with the service 

brake pressure chamber 13.  

The filling and distribution pipe 74 has a first filling section extending 

15 between the tapping (not shown) onto the main pipe 70 and the auxiliary 

reservoir 73, as well as a second distribution section extending from a tapping 

80 onto the first section.  

The control and actuation unit 3 here comprises a one-way valve 85 

disposed on the first section of the filling and distribution pipe 74 near the 

20 tapping of the latter onto the main pipe 70, as well as an isolation tap 86 also 

disposed on that first section.  

The non-return valve 85 enables the filling of the auxiliary reservoir 

73 by the pneumatic pressure agent coming from the main pipe 70 and prohibits 

the venting of the reservoir 73 into the main pipe 70 if the pressure in the latter 

25 becomes less than that in the auxiliary reservoir 73.  

The control and actuation unit 3 further comprises here a relay 

device 93, or pneumatic relay, supplied by the second distribution section of the 

filling and distribution pipe 74 and connected to the brake pipe 72.  

This relay device 93 is configured to generate, from that second 

30 distribution section and from template values of pressure, a pressure of use at a 

determined throughput for the filling of the service brake pressure chamber 13.
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These template values of pressure correspond here to service brake 

and emergency brake pressure settings and preset, respectively coming from 

the service brake pipe 75, the emergency brake pipe 76 and from the preset 

pipe 79.  

5 The control and actuation unit 3 here further comprises, on the 

service brake pipe 75, a pressure reducing valve 87 configured to limit the 

pressure value for example here to approximately 4 bars as well as a 

distribution device 88 here formed by a monostable solenoid valve and 

configured to receive a control signal corresponding to a service brake setting 

10 CFS.  

When the setting value CFS is null, the distribution device 88 is 

configured to interrupt the service brake pipe 75; and when the setting value 

CFS is not null, the device 88 is configured to authorize the passage of a 

pneumatic pressure agent, called first pressure agent, to the relay device 93 

15 which receives a service brake pressure template value and which generates a 

service brake pressure to supply the service brake pressure chamber 13 for the 

braking of the vehicle.  

The control and actuation unit 3 further comprises a pressure sensor 

90 connected to a tapping 89 onto the service brake pipe 75 and which makes it 

20 possible to control the service brake pressure template value.  

The control and actuation unit 3 further comprises a venting solenoid 

valve 91 connected by the tapping 89 onto the service brake pipe 75 and which 

makes it possible to vent that pipe via a venting aperture 92 on that solenoid 

valve 91.  

25 The solenoid valve 91 is monostable and configured to receive a 

control signal corresponding to a work setting CT and to operate in reverse.  

When the setting value CT is not null, the solenoid valve 91 is 

configured to interrupt the communication of the service brake pipe 75 with the 

venting aperture 92; and when the setting value CT is null, that solenoid valve 

30 91 is configured to allow the communication of that pipe 75 with that venting 

aperture 92.
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The control and actuation unit 3 further comprises here, on the 

emergency brake pipe 76, a distribution device 96 formed here by a monostable 

solenoid valve operating in reverse and configured to receive a control signal 

corresponding to an emergency brake setting CFU.  

5 When the setting value CFU is not null, the distribution device 96 is 

configured to interrupt the emergency brake pipe 76; and when the setting value 

CFU is null, the device 96 is configured to authorize the passage of a pneumatic 

pressure agent to the relay device 93 which receives an emergency brake 

pressure template value and which generates an emergency brake pressure to 

10 supply the service brake pressure chamber 13 for the braking of the vehicle.  

The control and actuation unit 3 further comprises a pressure limiter 

95 (or pressure reducing valve) on the emergency brake pipe 76 upstream of 

the distribution device 96, which limiter 95 is controlled according to a load 

parameter param_C of the vehicle received via a load pipe 77 connected to the 

15 limiter 95; and a pressure sensor 94 tapped onto the load pipe 77.  

The load parameter param_C is an information item representing the 

vehicle load and may for example concern a single wagon, or several 

successive wagons or the entirety of the rail vehicle. This depends on the 

number of braking systems in accordance with the invention and the strategy of 

20 brake actuation.  

It will furthermore be noted that certain parameters of operation of 

certain rail vehicles may naturally (or initially) be dependent on the vehicle load 

for example to manage the service brake whereas others are not dependent on 

the vehicle load.  

25 The control and actuation unit 3 comprises on the brake pipe 72, a 

pressure switch 97 downstream of the relay device 93 and configured to check 

whether or not a pneumatic pressure agent, has a pressure value at least 

greater than a predetermined threshold value, in the brake pipe 72 and 

therefore whether there is a pressure in the service brake pressure chamber 13.  

30 The control and actuation unit 3 further comprises on the brake pipe 

72 an anti-wheel-slide device 98 here formed by a monostable solenoid valve 

and configured to receive control signals which correspond to anti-wheel-slide
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parameters ParamAE of the vehicle; so as to ensure the effectiveness of the 

rail vehicle braking.  

These anti-wheel-slide parameters ParamAE are information items 

representing the anti-wheel-slide or the wheel-slide of the vehicle and may for 

5 example correspond to the load of the vehicle, to its speed of locomotion as well 

as to the service and/or emergency brake template values.  

The control and actuation unit 3 comprises on its control pipe 78 a 

pressure reducing valve 99 configured to limit the pressure value for example 

here to approximately 6 bars.  

10 The control and actuation unit 3 comprises a dedicated first 

pneumatic distribution device 51 on its parking brake pipe 71 and a dedicated 

second pneumatic distribution device 61 on its preset pipe 79.  

The first pneumatic distribution device 51 is formed by a first 

distributor 52, here monostable, also called solenoid valve, provided with a 

15 movable slide 53 with two positions, with a single inlet aperture 54 (denoted 54a 

or 54b in the drawings) connected to the control pipe 78, with a single outlet 

aperture 55 (denoted 55a or 55b in the drawings) connected to the parking 

brake pipe 71, and with an aperture 56 (denoted 56a or 56b in the drawings) 

opening into the atmosphere.  

20 The first distributor 52 is furthermore provided with an actuator 57 

configured to move the slide 53 from its first position to its second position 

according to a control signal received by that actuator 57, and with a return 

member 58 configured to bring the respective slide 53 back from its second 

position to its first position without being acted upon by the actuator 57.  

25 The second pneumatic distribution device 61 is formed by a second 

distributor 62 which is monostable here, or solenoid valve, provided with a 

movable slide 63 which has two positions, with a single inlet aperture 64 

(denoted 64a or 64b in the drawings) connected to the control pipe 78, with a 

single outlet aperture 65 (denoted 65a or 65b in the drawings) connected to the 

30 brake pipe 72 via the preset pipe 79 and the relay device 93, and with an 

aperture 66 (denoted 66a or 66b in the drawings) opening into the atmosphere.
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The second distributor 62 is furthermore provided with an actuator 67 

configured to move the slide 63 from its first position to its second position 

according to a control signal received by that actuator 67, and with a return 

member 68 configured to bring the respective slide 63 back from its second 

5 position to its first position without being acted upon by the actuator 67.  

The control and actuation unit 3 further comprises a dedicated 

control device configured to control the first and second pneumatic distribution 

devices 51 and 61.  

This control device of the first and second pneumatic distribution 

10 devices here comprises a control line 46 directly linked to the actuators 57 and 

67 of the first and second pneumatic distribution devices 51 and 61 and 

configured to convey a parking brake application setting CFP.  

When the parking brake application setting CFP is null, this means 

that the parking brake 7 must be applied here. This is what is referred to as a 

15 security application.  

According to requirement, the first distributor 52 has a first so-called 

safety position by default in which its single outlet aperture 55a connected to the 

parking brake pressure chamber 25 via the parking brake pipe 71 

communicates with its aperture opening into the atmosphere 56a, whereas its 

20 single inlet aperture 54a connected to the auxiliary reservoir 73 via the control 

pipe 78 and the supply and distribution pipe 74 is obturated.  

The parking brake pressure chamber 25 is then vented and the 

blocking finger 20 comes to immobilize the rod 21 of the piston 8. The parking 

brake is applied.  

25 As regards the second distributor 62, this has a first position by 

default which is also referred to as a safety position, in which its single outlet 

aperture 65a connected to the service brake pressure chamber 13 via the brake 

pipe 72 communicates with its single inlet aperture 64a connected to the 

auxiliary reservoir 73 via the control pipe 78 and via the supply and distribution 

30 pipe 74, whereas its aperture 66a to the atmosphere is obturated.  

The second distributor 62 thus authorizes the passage of a 

pneumatic pressure agent, referred to as third pressure agent, to the relay
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device 93 which receives a preset pressure template value and which 

generates a preset pressure to supply the service brake pressure chamber 13 

via the brake pipe 72.  

To remove the application of the parking brake 7, a non-null setting 

5 for application of the parking brake CFP passes in the control line 46 to the 

actuators 57 and 67 which move the slides 53 and 63 of the first and second 

distributors 52 d 62 against the return members 58 and 68.  

If required, the first distributor 52 has a second position in which its 

single outlet aperture 55b connected to the parking brake pressure chamber 25 

10 via the parking brake pipe 71 communicates with its single inlet aperture 54b 

connected to the auxiliary reservoir 73 via the control pipe 78 and the supply 

and distribution pipe 74, whereas its aperture opening into the atmosphere 56b 

is obturated.  

The first distributor 52 thus authorizes the passage of a pneumatic 

15 pressure agent, referred to as second pressure agent, directly to the parking 

brake pressure chamber 25 via the parking brake pipe 71. The blocking finger 

20 is then withdrawn into that chamber and releases the rod 21 of the piston 8.  

As regards the second distributor 62, this has a second position in 

which its single outlet aperture 65b is connected to its aperture 66b open to the 

20 atmosphere, whereas its single inlet aperture 64b connected to the auxiliary 

reservoir 73 via the control pipe 78 and the supply and distribution pipe 74 is 

obturated.  

The second distributor 62 thus prohibits the passage of the third 

pneumatic pressure agent to the relay device 93 which thus does not receive 

25 the preset pressure template value and which vents the preset pressure if 

required.  

The control and actuation unit 3 further comprises a dedicated 

detection device 100 configured to detect the application of the parking brake 7.  

This detection device 100 for the application of the parking brake 7 is 

30 configured to receive an information item representing the supply of the service 

brake pressure chamber 13 by the third pneumatic pressure agent via the
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second distributor 62, and to receive an information item representing the 

venting of the parking brake pressure chamber 25 via the first distributor 52.  

For this, the detection device 100 may comprise a first pressure 

sensor (not shown) tapped on the parking brake pipe 71, between the first 

5 distributor 52 and the parking brake pressure chamber 25 (dashed line in Figure 

2); as well as a second pressure sensor (not shown) tapped either on the preset 

pipe 79 between the second distributor 62 and the relay device 93, or on the 

brake pipe 72 between the service brake pressure chamber 13 and the anti

wheel-slide device 98 (dashed lines in Figure 2) or between the latter and the 

10 relay device 93.  

As a variant, the second sensor could be tapped on the brake pipe 

72 between the service brake pressure chamber 13 and the relay device 93.  

Still as a variant, at least one of the first and second sensors could 

be replaced by one or more pressure switches, connected on the parking brake 

15 pipe 71 and/or on the preset pipe 79 and/or on the brake pipe 72.  

What is more, the first and second sensors and/or pressure switches 

may be independent from each other or may be interconnected (see below with 

reference to Figures 11 to 13).  

Figure 3 represents a variant embodiment of the distributors 52 and 

20 62, which, here, are configured such that the parking brake 7 must not be 

applied when the application setting of the parking brake CFP is null. This is 

what is referred to as an availability application.  

The difference relative to the distributors illustrated in Figure 2 lies in 

the fact that the first and second respective positions are swapped.  

25 In other words, when the application setting of the parking brake CFP 

is null, the first distributor 52 has a first position by default referred to as an 

availability position in which its single outlet aperture 55b connected to the 

parking brake pipe 71 communicates with its single inlet aperture 54b 

connected to the control pipe 78, whereas its aperture opening into the 

30 atmosphere 56b is obturated (Figure 3).  

As regards the second distributor 62, this has a first position by 

default also referred to as an availability position in which its single outlet
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aperture 65b communicates with its aperture 66b open to the atmosphere, 

whereas its single inlet aperture 64b connected to the control pipe 78 is 

obturated (Figure 3).  

On the contrary, when the application setting of the parking brake 

5 CFP is not zero, the first distributor 52 has a second position in which its single 

outlet aperture 55a communicates with its aperture opening into the atmosphere 

56a, whereas its single inlet aperture 54a is obturated; and as regards the 

second distributor 62, this has a second position in which its single outlet 

aperture 65a communicates with its single inlet aperture 64a, whereas its 

10 aperture 66a open to the atmosphere is obturated.  

Figure 4 represents a variant embodiment of the first and second 

distribution devices 51 and 61 in which the first and second distributors 152 and 

162 are bistable here rather than monostable.  

If required, the first and second distributors 152 and 162 are each 

15 provided with two actuators 157, 167 on respective opposite sides of the 

respective slides.  

The control device of the first and second distribution devices 51 and 

61 comprises, in addition to the control line 46 which is connected to one of the 

actuators 157, 167 of each of the first and second distributors 152 and 162, 

20 another control line 146, distinct from the control line 46, which is connected to 

the other of the actuators 157, 167 of each of the first and second distributors 

152 and 162.  

The control line 46 is configured to convey a first application setting 

of the parking brake CFP1 to place the slides of the first and second distributors 

25 152 and 162 in their first respective position; whereas the other control line 146 

is configured to convey a second application setting of the parking brake CFP2 

to place the slides of the first and second distributors 152 and 162 in their 

second respective position.  

Figure 5 represents a variant embodiment of the first and second 

30 distribution devices 51 and 61 in which the first and second distributors 52 and 

62 are doubled by other first and second distributors 252 and 262 disposed in 

series with the first and second distributors 52 and 62.
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In particular, in its first position, the first distributor 52 has its single 

inlet aperture 54a connected to the control pipe 78, its single outlet aperture 55a 

connected to a single inlet aperture 254a of the other first distributor 252 in its 

first position, which other first distributor 252 has its single outlet aperture 255a 

5 connected to the parking brake pipe 71.  

In its first position, the second distributor 62 has its single inlet 

aperture 64a which communicates with its single outlet aperture 65a which is 

connected by an intermediate pipe to an obturated aperture 266a of the other 

second distributor 262, which has a single inlet aperture 264a connected by a 

10 branch pipe 179 to the preset pipe 79 and in communication with the single 

outlet aperture 265a.  

It will be noted that, in its second position, the first distributor 52 has 

its single inlet aperture 54b communicating with its single outlet aperture 55b, 

which communicates with the single inlet aperture 254b of the other first 

15 distributor 252 in its second position, the single inlet aperture being connected 

to the control pipe 78, which single inlet aperture 254b communicates with the 

single outlet aperture 255b of the other first distributor 252; whereas in its 

second position, the second distributor 62 has its single inlet aperture 64b 

obturated and its single outlet aperture 65b communicating with the aperture 

20 66b open to the atmosphere and the other second distributor 262 has its single 

inlet aperture 264b obturated and the single outlet aperture 265b 

communicating with its aperture 266b connected to the intermediate pipe.  

Furthermore, the control line 46 has branch sections 246 to connect 

it to the respective actuators of the first and second distributors 252 and 262 in 

25 addition to being connected to the first and second distributors 52 and 62.  

Figure 6 represents a variant embodiment of the first and second 

distribution devices 51 and 61 in which the first distributor 152 is bistable here 

rather than monostable.  

If required, the first distributor 152 is provided with two actuators 157 

30 on respective opposite sides of the respective slide.  

The control device of the first and second distribution devices 51 and 

61 comprises, in addition to the control line 46 which is connected to the
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actuator 67 of the second distributor 62 and to one of the actuators 157 of the 

first distributor 152, another control line 146, distinct from the control line 46, 

which is connected to the other of the actuators 157 of the first distributor 152.  

The control line 46 is configured to convey a first application setting 

5 of the parking brake CFP1 to place the slides of the first and second distributors 

152 and 62 in their first respective position; whereas the other control line 146 is 

configured to convey a second application setting of the parking brake CFP2 to 

place the slide of the first distributor 152 in its second respective position. The 

operation of this variant may be deduced directly from the explanations 

10 provided above for Figures 2 and 5.  

Figure 7 represents a variant embodiment of the control device of the 

first and second distributors 52 and 62 illustrated in Figure 2.  

Here, the control line 46 is connected directly to the main pipe 70 

such that the parking brake setting corresponds to a pressure value in that main 

15 pipe 70.  

In other words, the triggering of the first and second distributors 52 

and 62 to pass from the first position to the second position, and vice-versa, is 

made conditional upon a threshold value of pressure in the main pipe 70 which 

is defined by the return devices 58 and 68.  

20 Figure 8 represents another variant embodiment of the control device 

of the first and second distributors 52 and 62 illustrated in Figure 2.  

This control device, in addition to the control line 46, comprises a 

conditional management system disposed upstream of the first and second 

distributors 52 and 62 and has a first state in which it authorizes the passage of 

25 the parking brake application setting CFP by the control line 46 and a second 

state in which it prohibits the passage of the parking brake application setting 

CFP by the control line 46.  

This conditional management system is provided here with a 

distributor 101 of the monostable solenoid valve type, having a movable slide 

30 with two positions controlled for example by control signals representing at least 

one value of pressure in the service brake pressure chamber 13 ParamPFS



27 

and/or a service brake setting CFS which act on the actuators 108, and by a 

return member 110.  

In a first position, this distributor 101 has an inlet aperture 105a 

which is obturated and connected to a management pipe 103 connected by a 

5 tapping 104 to the control pipe 78 and an outlet aperture 106a communicating 

with an aperture 107a to the atmosphere.  

In a second position, this distributor 101 has an inlet aperture 105b 

communicating with the outlet aperture 106b whereas the aperture 107b is 

obturated.  

10 The conditional management system is furthermore provided with a 

pressure switch 102 interposed on the control line 46 between the outlet 

aperture of the distributor 101 and the first and second distributors 52 and 62.  

This pressure switch 102 has a return member 111 as well as a 

switch 112 which, in the second position of the distributor 101, is acted upon by 

15 a pneumatic agent coming from the control pipe, against the return member 

111; such that the control line 46 conveys the information item representing the 

parking brake setting CFP.  

It will be noted that in Figure 8, the first and second distributors 52 

and 62 are in availability mode, as in Figure 3.  

20 Figure 9 represents a variant embodiment of the conditional 

management system illustrated in Figure 8, in which the only difference is that 

the distributor 101 is a single control distributor, in other words it is controlled by 

a single control signal here representing the pressure value in the main pipe 70.  

Parts bearing the same references are similar to those described with reference 

25 to Figure 8 and the operation of this system may be deduced from the 

description made above with reference to Figures 7 and 8.  

Figure 10 represents another variant embodiment of the conditional 

management system, in which, as in Figure 7, the control line 46 is connected 

to the main pipe 70 such that the parking brake setting corresponds to a 

30 pressure value in that main pipe 70 and the triggering of the first and second 

distributors 52 and 62 to pass from the first position to the second position, and 

vice-versa, is made conditional upon a threshold value of pressure in the main
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pipe 70. However, a pressure switch 102 similar to the pressure switch 

described with reference to Figure 8 is interposed on the control line such that it 

is the pressure in the main pipe 70 which enables the switching of the switch 

112 and thus the sending of the information item representing the parking brake 

5 setting CFP.  

Figure 11 represents a variant embodiment of the parking brake 

application detection device.  

Here, the parking brake application detection device is formed by a 

first pressure switch 114 disposed at an exit from the second distributor 62 and 

10 connected to the latter by a first intermediate line 48 connected by a tapping 

109 to the preset pipe 79; and by a second pressure switch 117 disposed at an 

exit from the first distributor 52 and connected to the latter by a second 

intermediate line 49 connected by a tapping 113 to the parking brake pipe 71.  

The first pressure switch 114 and the second pressure switch 117 

15 are interconnected by a continuation of the first intermediate line 48.  

The first pressure switch 114 comprises a switch 115 which, when 

the second distributor 62 authorizes the passage of the third pneumatic 

pressure agent, receives the information and changes position, against a spring 

116, to supply a first section of the second pressure switch 117 via a supply 

20 setting 118 and the continuation of the first intermediate line 48.  

The first section of the second pressure switch 117 is provided with a 

switch 120 which switches and when the first distributor 52 authorizes the 

venting of the parking brake pressure chamber 25, a second section of the 

second pressure switch 117 receives the information which enables another 

25 switch 120 to switch, against a spring 119, and supply, by virtue of another 

supply setting 118, both a first indicator light 121 to indicate the detection of the 

application of the preset pressure and a second indicator light 121 to indicate 

the detection of the application of the blocking finger on the rod of the braking 

piston.  

30 Figure 12 represents a variant embodiment of the detection device 

illustrated in Figure 11.
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Contrary to the device illustrated in Figure 11, the control line 46 is 

only connected, in Figure 12, to the actuator 67 of the second distributor 62.  

The device comprises a first pressure switch 114 identical to that of 

Figure 12 but with the extension of the first intermediate line 48 which is 

5 connected to the actuator 57 of the first distributor 52 for the control of the latter.  

Here, the detection device thus also plays the role of control device for the first 

distributor 52.  

When the second distributor 62 authorizes the passage of the third 

pneumatic pressure agent, the first pressure switch 114 receives the 

10 information item and moves its switch 115 for the supply by the supply setting 

118 of the actuator 57.  

The device comprises a second pressure switch 114, identical to the 

first pressure switch 114, disposed at an exit from the first distributor 52 and 

connected to the latter by a second intermediate line 49 connected by a tapping 

15 113 to the parking brake pipe 71.  

When the first distributor 52 authorizes the venting of the parking 

brake pressure chamber 25, the second pressure switch 117 receives the 

information and moves its switch 115 to send a parking brake application 

information item.  

20 Figure 13 represents a variant embodiment of the detection device 

illustrated in Figure 12, which differs therefrom only in that the second pressure 

switch is replaced here by an indication unit 123 having two positions which is 

directly connected to the parking brake pipe 71 by the second intermediate line 

49 and which is provided with a return spring 124.  

25 According to the pressure in the parking brake pipe 71, the indication 

unit 123 (also called indicator) has one or the other of its positions to send a 

parking brake application information item.  

Optionally, the detection device further comprises an indicator with a 

cross 125, directly connected to the auxiliary reservoir via the control pipe 78.  

30 Figure 14 illustrates a variant embodiment of the indication unit 123 

visible in Figure 14, in which it is associated with a pressure switch 114 (such 

as those described above) rather than with a return spring 124.
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Figure 15 represents a parking brake test device which the control 

and actuation unit 3 can comprise.  

This is a first test line 46b provided with a first diode 132 and which 

meets a supply line 46a which is connected to the actuator 67 of the second 

5 distributor 62 and to the actuator 57 of the first distributor 52; and with a second 

diode 133 disposed on the supply line 46a.  

The first test line 46b is configured to convey one or more test 

signals which may for example correspond to settings respectively of a test and 

application of the parking brake, in combination with the supply line 46a, which 

10 may also serve as a test line.  

Figure 16 represents a variant embodiment of the test device of the 

parking brake illustrated in Figure 15.  

This is a first supply and/or test line 46a connected solely to the 

actuator 57 of the first distributor 52 and conveying a parking brake venting 

15 signal; and a second supply and/or a test line 46b, independent from the first 

line 46a, connected to the actuator 67 of the second distributor 62 and 

conveying a preset signal.  

In variants that are not illustrated: 

- the rail vehicle braking system may comprise a service brake 

20 lacking a wedge part attached to the braking piston, such that this piston acts 

directly on the thrust rod, which acts on the deformable levers; and in that case, 

the braking piston together with its notched rod and the thrust rod are movable 

in the second axial direction whereas the parking brake is configured such that 

the blocking finger and the holding piston are movable in the first axial direction; 

25 - the rail vehicle braking system has a braking linkage different from 

that illustrated in the Figures, in particular the braking linkage comprises a block 

configured to act directly on a wheel of the rail vehicle, that block being directly 

jointed by a pivot type joint fastened to the thrust rod, a rigid lever fastened to 

the body of the system as well as a deformable lever fastened both to the rigid 

30 lever and to the joint on the block; and/orr
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- the rail vehicle braking system comprises a braking linkage 

configured to act on a brake having blocks as described above and is provided 

with a service brake with or without a wedge part attached to the braking piston.  

It should be noted more generally that the invention is not limited to 

5 the examples described and represented.
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CLAIMS 

1. A rail vehicle braking system comprising: 

first brakes with at least one lining or at least one block, the at least 

5 one lining or the at least one block comprising a body; 

a braking linkage configured to act on at least one of the first brakes; 

a service brake comprising a braking piston movable relative to the 

body of the first brakes to act on the braking linkage and delimiting with the 

body of the first brakes; 

10 a service brake pressure chamber configured to be supplied by a first 

pneumatic pressure agent to place the braking piston in a service braking 

position; 

a parking brake configured to act on the braking piston of the service 

brake and having a working configuration and a resting configuration, the 

15 parking brake comprising a blocking device movable relative to the body to act 

on the braking piston and having a first position and a second position in which 

the blocking device is configured to immobilize the braking piston in the service 

braking position, with the parking brake in the working configuration; 

a control device movable relative to the body, of the first brakes and 

20 delimiting with the body of the first brakes; 

a parking brake pressure chamber configured to be supplied by a 

second pneumatic pressure agent, the parking brake pressure chamber having 

a locking position in which the control device is configured to hold the blocking 

device in the second position; 

25 a dedicated first pneumatic distribution device formed by a first 

distributor provided with a first movable slide having two positions and having a 

single inlet aperture connected to a source of supply of pneumatic pressure 

agents, the first distributor also including a single outlet aperture connected to 

the parking brake pressure chamber to supply the parking brake pressure 

30 chamber with the second pneumatic pressure agent and place the parking 

brake in the resting configuration or vent the second pneumatic pressure agent
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to place the parking brake in the working configuration, the first distributor also 

including an aperture opening into atmosphere; and 

a dedicated second pneumatic distribution device formed by at least 

one second distributor provided with a second movable slide having two 

5 positions, the second pneumatic distribution device having a single inlet 

aperture connected to the source of supply of the pneumatic pressure agents 

and a single outlet aperture connected to the service brake pressure chamber 

to supply the service brake pressure chamber with a third pneumatic pressure 

agent of which a pressure value is determined to apply a determined braking 

10 force while the parking brake is in the working configuration, the second 

pneumatic distribution device including an aperture opening into the 

atmosphere.  

2. The system according to claim 1, wherein the first distributor has 

a first safety position in which the single outlet aperture of the first distributor 

15 that is connected to the parking brake pressure chamber communicates with 

the aperture opening of the first distributor into the atmosphere, the second 

distributor having a second safety position in which the single outlet aperture of 

the second distributor that is connected to the service brake pressure chamber 

communicates with the single inlet aperture of the second distributor that is 

20 connected to the source of supply of the pneumatic pressure agents.  

3. The system according to claim 1, wherein the first distributor has 

a first availability position in which the single outlet aperture of the first 

distributor that is connected to the parking brake pressure chamber 

communicates with the single inlet aperture of the first distributor that is 

25 connected to the source of supply of the pneumatic pressure agents, and the 

second distributor has a second availability position in which the single outlet 

aperture of the second distributor that is connected to the service brake 

pressure chamber communicates with the aperture opening of the second 

distributor into the atmosphere.  

30 4. The system according to any one of claims 1 to 3, wherein at 

least one of the first distributor or the second distributor is monostable and
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provided with an actuator configured to move the first movable slide or the 

second movable slide from the first position to the second position of the first 

movable slide or the second movable slide according to a control signal 

received by the actuator, the at least one of the first distributor or the second 

5 distributor including a return member configured to bring the first movable slide 

or the second movable slide back from the second position to the first position 

without being acted upon by the actuator.  

5. The system according to any one of claims 1 to 4, wherein the 

dedicated first pneumatic distribution device is formed by two identical first 

10 distributors mounted in series and the dedicated second pneumatic distribution 

device is formed by two identical second distributors mounted in series.  

6. The system according to any one of claims 1 to 5, comprising a 

dedicated control device configured to control the first and second pneumatic 

distribution devices.  

15 7. The system according to claim 6, wherein the control device 

of the first and second pneumatic distribution devices comprises a control line 

linked to each of these first and second pneumatic distribution devices and is 

configured to convey at least one application setting of the parking brake.  

8. The system according to claim 7, wherein the control line is 

20 directly linked to each of the first and second pneumatic distribution devices and 

is configured to convey at least one application setting of the parking brake.  

9. The system according to claim 7, wherein the control line is 

directly linked only to the second pneumatic distribution device and the control 

device further comprises a transmission line linking the single outlet aperture of 

25 the second distributor of the second pneumatic distribution device to the first 

pneumatic distribution device and a pressure switch interposed on said 

transmission line.  

10. The system according to any one of claims 7 to 9, wherein the 

control device of the first and second pneumatic distribution devices further
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comprises at least one conditional management system disposed on the control 

line upstream of the first and second pneumatic distribution devices and having 

a first state in which the at least one conditional management system authorizes 

passage of the at least one application setting of the parking brake by the 

5 control line to the first and second pneumatic distribution devices, the at least 

one conditional management system having a second state in which the at least 

one conditional management system prohibits passage of at least one 

application setting of the parking brake by the control line to the first and second 

pneumatic distribution devices.  

10 11. The system according to claim 10, wherein the at least one 

conditional management system is provided with a distributor having an inlet 

aperture connected to the source of supply of the pneumatic pressure agents, 

an outlet aperture connected to the control line, and one or more of: 

an actuator controlled by at least one control signal representing at 

15 least one pressure value in a main or general pneumatic pipe ; or 

a pressure value in the service brake pressure chamber.  

12. The system according to one of claims 10 and 11, wherein the at 

least one conditional management system is provided with a pressure switch 

interposed on the control line.  

20 13. The system according to any one of claims 1 to 12, further 

comprising a dedicated detection device configured to detect application of the 

parking brake.  

14. The system according to claim 13, wherein the detection device 

is configured to receive an information item representing supply of the service 

25 brake pressure chamber by the third pneumatic pressure agent via the second 

pneumatic distribution device, and to receive an information item representing 

venting of the parking brake pressure chamber via the first pneumatic 

distribution device.
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15. The system according to claim 14, wherein the detection device 

is formed by a first pressure switch disposed at an exit from the second 

distributor and by a second pressure switch connected to the first pressure 

switch.  

5 16. The system according to one of claims 13 and 14, wherein the 

detection device is configured to process an information item representing 

supply of the service brake pressure chamber by the third pneumatic pressure 

agent via the second pneumatic distribution device, and to control the first 

pneumatic distribution device.  

10 17. The system according to claim 16, wherein the detection device 

is formed by a first pressure switch disposed at an exit from the second 

pneumatic distribution device and connected to the first pneumatic distribution 

device, and by a detection member disposed at an exit from the first pneumatic 

distribution device.  

15 18. The system according to any one of claims 13 to 17, wherein the 

detection device is configured to process an information item representing 

supply of the service brake pressure chamber by the third pneumatic pressure 

agent via the second pneumatic distribution device and the information item 

representing venting of the parking brake pressure chamber via the first 

20 pneumatic distribution device, and to trigger an indicator representing 

application of the parking brake.  

19. The system according to any one of claims 1 to 18, further 

comprising a test device configured to test operation of the parking brake, the 

test device including at least two independent or interconnected test lines 

25 connected to the first and second pneumatic distribution devices.  

20. A method of braking a vehicle comprising the vehicle braking 

system according to any one of claims 1 to 19, comprising:
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- controlling the dedicated first pneumatic distribution device to 

supply the parking brake pressure chamber with the second pneumatic 

pressure agent to place the parking brake in the resting configuration; 

- supplying the service brake pressure chamber with the first 

5 pneumatic pressure agent so as to place the braking piston in the service 

braking position; and 

- controlling the dedicated second pneumatic distribution device to 

supply the service brake pressure chamber with the third pneumatic pressure 

agent to apply a determined braking force and control the dedicated first 

10 pneumatic distribution device to vent the parking brake pressure chamber to 

place the parking brake in the working configuration.  

21. The method according to claim 20, further comprising: 

detecting a first information item representing supply of the service 

brake pressure chamber with the third pneumatic pressure agent and venting of 

15 the parking brake pressure chamber; and 

deducing therefrom a second information item representing 

application of the parking brake.
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