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@  Valve  unit,  particularly  for  use  in  the  pneumatic  braking  system  of  a  tractor,  for  controlling  the  braking  of  a  towed  vehicle. 
©  The  valve  unit  comprises  a  body  (51)  in  which  are  defined:  body  (51)  and  is  adapted  to  disconnect  the  outlet  chamber  (C 
a  supply  chamber  (C)  intended  to  be  connected  to  a  pressure  from  the  supply  chamber  (C)  when  the  pressure  differenc 
source  through  a  supply  connector  (11)  and  to  a  line  for  between  the  control  ohamber  (F)  and  the  outlet  chamber  (D 
supplying  pressure  to  the  braking  system  of  a  towed  vehicle  exceeds  a  predetermined  value  during  service  braking.  Th 
through  an  outlet  connector  (12);  obturator  of  the  stop  valve  is  constituted  by  the  obturator  (9C 
a  discharge  chamber  (E)  which  communicates  with  the  of  the  relay  valve  (73c,  90,  92)  and  the  relay  valve  contrc 
atmosphere  through  a  venting  aperture  (3);  element  (71,  73,  100)  comprises  a  piston  (100)  which  thrust 
at  least  one  control  chamber  (F)  provided  with  an  inlet  this  obturator  unit  (90)  into  a  position  in  which  it  closes  the  see 
connector  (41)  for  the  introduction  of  a  brake-operating  (66)  of  the  stop  valve  (90b,  66)  when  the  pressure  differenc 
pressure,  and  between  the  control  chamber  (F)  and  the  outlet  chamber  (D 
an  outlet  chamber  (D)  connected  to  a  line  for  supplying  the  exceeds  the  predetermined  value, 
brake-operating  pressure  to  the  braking  system  of  the  towed  s  „, vehicle-  <\  a  s s i r L ,   {>s  ? A  relay  valve  (73c,  90,  92)  is  provided  in  the  body  (51)  and  is  1  '  @  1  1  1  '  '  y*  M  - 
controlled  by  the  pressure  in  the  control  chamber  (F).  This  valve 
comprises  an  obturator  unit  (90)  cooperating  with  two  valve 
seats  (73c,  92)  to  control  communication  between  the  outlet 
chamber  (D)  and  the  discharge  chamber  (E)  and  between  the  ( 
outlet  chamber  (D)  and  the  supply  chamber  (C).  This  obturator  ( 
unit  (90)  is  controlled  by  a  movable  control  element  (71  ,  73,  100) 
which  is  sealingly  slidably  mounted  between  the  control 
chamber  (F)  and  the  outlet  chamber  (D). 

A  stop  valve  (servo-diverter  valve)  (90b,  66)  including  a  seat 
(66)  formed  in  the  supply  chamber  (C)  is  also  provided  in  

t h e �  

body  (51)  and  is  adapted  to  disconnect  the  outlet  chamber  (D) 
from  the  supply  chamber  (C)  when  the  pressure  difference 
between  the  control  ohamber  (F)  and  the  outlet  chamber  (D) 
exceeds  a  predetermined  value  during  service  braking.  The 
obturator  of  the  stop  valve  is  constituted  by  the  obturator  (90) 
of  the  relay  valve  (73c,  90,  92)  and  the  relay  valve  control 
element  (71,  73,  100)  comprises  a  piston  (100)  which  thrusts 
this  obturator  unit  (90)  into  a  position  in  which  it  closes  the  seat 
(66)  of  the  stop  valve  (90b,  66)  when  the  pressure  difference 
between  the  control  chamber  (F)  and  the  outlet  chamber  (D) 
exceeds  the  predetermined  value. 
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Description 

Valve  unit,  particularly  for  use  in  the  pneumatic  braking  system  of  a  tractor,  for  controlling  the  braking  of  a  towed 
vehicle. 

The  present  invention  relates  to  a  valve  unit 
particularly  for  use  in  a  pneumatic  braking  system  of  5 
a  tractor  including  two  lines,  for  supply  and  oper- 
ation  respectively,  for  controlling  the  braking  of  a 
towed  vehicle.  More  particularly,  the  invention 
concerns  a  valve  unit  comprising  a  hollow  body  in 
which  are  defined:  10 
a  supply  chamber  intended  to  be  connected  to  a 
pressure  source  through  a  supply  aperture  and  to  a 
line  for  supplying  pressure  to  the  braking  system  of 
the  towed  vehicle  through  an  outlet  aperture; 
a  discharge  chamber  communicating  with  the  at-  15 
mosphere  through  a  discharge  aperture; 
at  least  one  first  control  chamber  having  an  inlet 
aperture  for  the  introduction  of  a  brake-operating 
pressure;  and 
an  outlet  chamber  intended  to  be  connected  to  the  20 
line  for  supplying  the  brake-operating  pressure  to 
the  braking  system  of  the  towed  vehicle; 
relay  valve  means  controlled  by  the  pressure  in  the 
control  chamber  being  provided  in  the  body,  the 
valve  means  comprising  25 
an  obturator  unit  which  is  movable  in  the  body  and  is 
adapted  to  cooperate  with  first  and  second  valve 
seats  for  controlling  communication  between  the 
outlet  chamber  and  the  discharge  chamber  and 
between  the  outlet  chamber  and  the  supply  cham-  30 
ber,  and 
a  movable  control  element  sealingly  slidably 
mounted  between  the  control  chamber  and  the 
outlet  chamber  and  able  to  control  the  position  of 
the  obturator  unit,  so  that  the  outlet  chamber  is  35 
disconnected  from  the  discharge  chamber  and  is 
connected  to  the  supply  chamber  during  service 
braking; 
a  stop  valve  including  a  seat  formed  in  the  supply 
chamber  also  being  provided  in  the  body,  the  stop  40 
valve  being  operatively  associated  with  the  relay 
valve  means  and  adapted  to  disconnect  the  outlet 
aperture  from  the  supply  inlet  when  the  pressure 
difference  between  the  control  chamber  and  the 
outlet  chamber  exceeds  a  predetermined  value  45 
during  service  braking. 

The  valve  unit  according  to  the  invention  is 
characterised  in  that  the  obturator  of  the  stop  valve 
is  constituted  by  the  obturator  unit  of  the  relay  valve 
and  in  that  the  movable  element  for  controlling  the  50 
relay  valve  includes  a  piston  which  is  adapted  to 
thrust  the  obturator  unit  into  a  position  in  which  the 
seat  of  the  stop  valve  is  closed,  when  the  pressure 
difference  between  the  control  chamber  and  the 
outlet  chamber  exceeds  the  predetermined  value.  55 

The  valve  unit  according  to  the  invention  may  be 
consituted,  for  example,  by  a  triple-control  servo- 
distributor  with  an  associated  servo-diverter  device. 

Further  characteristics  and  advantages  of  the 
invention  will  become  clear  from  the  detailed  60 
description  which  follows  with  reference  to  the 
appended  drawings,  provided  purely  by  way  of 
non-limiting  example,  in  which  : 

Figure  1  is  a  sectioned  schematic  view  of  a 
triple-control  servo-distributor  with  an  incorpor- 
ated  servo-diverter  according  to  the  present 
invention,  in  a  first  operating  condition,  and 

Figure  2  is  a  sectional  view  of  the  same 
servo-distributor,  shown  in  a  different  operating 
condition. 

A  triple  control  servo-distributor  produced  ac- 
cording  to  the  present  invention  is  generally  indi- 
cated  50  in  Figure  1.  This  comprises  a  body  51 
which,  in  the  embodiment  illustrated,  is  essentially  in 
the  shape  of  an  elongate  cylinder.  The  body  is  hollow 
and  in  its  central  region  has  a  supply  connector  11 
which  is  intended  to  be  connected  to  a  pressure 
reservoir  of  the  braking  system  of  a  tractor.  An  outlet 
connector  is  indicated  12  and  is  intended  to  be 
connected  to  the  line  (the  automatic  line)  for 
supplying  pressure  to  the  reservoirs  of  the  braking 
system  of  a  towed  vehicle.  As  can  be  seen  from 
Figure  1,  in  the  embodiment  illustrated  as  an 
example,  the  connectors  1  1  and  12  are  in  respective 
positions  which  are  staggered  axially  relative  to  the 
longitudinal  axis  of  the  body  51. 

Further  end  inlet  connectors  of  the  body  51  are 
indicated  41  and  42. 

The  body  51  has  a  further  inlet  connector  43 
between  the  connectors  12  and  42,  whilst  a  further 
outlet  connector  22  is  formed  between  the  connec- 
tors  12  and  41. 

An  aperture  for  discharge  to  the  atmosphere  is 
indicated  3  and  is  formed  in  the  wall  of  the  body  51 
between  the  connectors  22  and  41. 

For  ease  of  reading  on  the  part  of  experts  in  the 
art,  the  above-described  connectors  have  been 
labelled  with  reference  numerals  which  correspond 
to  international  marking  standards  for  the  identifica- 
tion  of  the  orifices  of  equipment  for  braking  systems. 

A  partially  threaded  aperture  52  is  formed  in  the 
base  wall  of  the  body  51  and  an  adjustment  screw  53 
with  a  correspondingly  partially  threaded  shank  is 
engaged  therein.  A  sealing  ring  54  is  situated  in  the 
aperture  52  around  the  smooth  portion  of  the  shank 
of  the  screw  53. 

In  its  axial  portion  between  the  connectors  12  and 
43  the  body  51  has  a  transverse  wall  55  with  a  central 
aperture  56  in  which  a  sealing  ring  57  is  situated. 

A  movable  body  is  generally  indicated  60  and  has 
a  central  hollow  portion  61  which  is  axially  sealingly 
slidable  in  the  aperture  56  of  the  wall  55.  The  portion 
of  this  body  which  extends  below  the  wall  55  has  a 
disc-shaped  head  62  mounted  sealingly  for  sliding 
like  a  piston  in  the  portion  of  the  body  51  between 
the  connectors  42  and  43. 

A  variable-volume  chamber,  indicated  A,  is 
defined  between  the  base  wall  of  the  body  51  and 
the  movable  head  60,  62.  The  connector  42  opens 
into  this  chamber  and  is  intended  to  be  connected  to 
the  outlet  of  one  of  the  two  sections  of  a  duplex-  or 
tandem-type  distributor  (not  illustrated)  which  is 
operated  by  means  of  the  brake  pedal  to  cause 
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jraking  in  the  two  independent  braking  circuits  of 
he  tractor. 

A  further  variable-volume  chamber  into  which  the 
;onnector  43  opens  is  indicated  B  and  is  defined 
between  the  head  62  of  the  movable  body  60  and  the 
vail  55  of  the  body  51  .  The  connector  43  is  intended 
:o  be  connected  to  a  manually-operated  valve  or 
distributor  for  operation  of  the  parking  and  emer- 
gency  braking.  The  chamber  B  is  normally  kept 
jnder  pressure:  the  pressure  is  released  by  the 
speration  of  a  manually-operated  valve  or  distributor 
:or  parking  and  emergency  braking  connected  to  the 
connector  43. 

A  skirt  portion  63  of  the  movable  body  60 
extending  above  the  transverse  wall  55  in  the  body 
51  between  the  connectors  11  and  12  is  provided 
externally  with  a  sealing  ring  64  and  is  sealingly 
slidable  like  a  piston  against  the  wall  of  the  body.  A 
series  of  apertures,  indicated  66,  is  formed  in  this 
skirt  portion  63  of  the  movable  body  and  puts  the 
cavity  of  the  movable  body  into  communication,  with 
the  region  situated  above  the  wall  55  and  communi- 
cating  with  the  inlet  connector  11. 

A  further  skirt  portion  of  the  movable  body  60, 
indicated  67,  is  axially  spaced  from  the  portion  63 
and  carries  a  sealing  ring,  indicated  68,  at  its 
periphery.  The  portion  67  of  the  movable  body  is 
sealingly  slidable  in  the  portion  of  the  body  51 
between  the  connectors  11  and  22  and  defines  a 
supply  chamber  C  with  the  wall  55.  In  operation,  the 
compressed  air  coming  from  a  reservoir  of-  the 
braking  system  of  the  tractor  reaches  the  outlet 
connector  12  through  connector  11  and  chamber  C 
and  reaches  the  pressure  reservoir  of  the  braking 
system  of  the  towed  vehicle  through  the  automatic 
line. 

In  the  embodiment  illustrated,  the  upper  axial 
portion  of  the  body  51  above  the  connector  22  has 
an  enlarged  diameter  and  forms  a  shoulder,  indi- 
cated  70.  A  piston  71  is  sealingly  slidably  mounted  in 
this  portion  of  the  body  and  has  a  central  aperture  72 
through  which  a  further  tubular  piston  73  is  sealingly 
mounted  for  axial  sliding. 

The  piston  71  has  an  outer  tubular  part  71a 
carrying  sealing  rings  74  and  75  in  contact  with  the 
wall  of  the  body  51  . 

A  helical  spring  77  is  arranged  between  the  top 
wall  of  the  body  51  and  an  internal  annular  projection 
71b  of  the  piston  71. 

The  piston  73  has  a  smaller-diameter  tubular 
portion  provided  externally  with  a  sealing  ring  80  and 
mounted  for  sliding  in  the  aperture  72  of  the  reaction 
piston  71.  An  aperture  formed  in  the  wall  of  this 
portion  of  the  piston  73  above  the  sealing  ring  80  is 
indicated  81.  The  lower  end  edge  of  the  piston  73, 
indicated  73c,  can  act  as  a  valve  seat,  as  will  be 
made  clear  below. 

A  passage  formed  in  the  wall  of  the  smaller- 
diameter  tubular  portion  of  the  piston  73  is  indicated 
82. 

The  piston  73  has  a  larger-diameter  portion  73d 
carrying  an  external  sealing  ring  78  and  sealingly 
slidably  mounted  within  the  reaction  piston  71 
between  the  projection  71b  and  a  lower  shoulder 
71c.  A  helical  spring  79  is  interposed  between  the 

pistons  71  and  73,  tending  to  thrust  tne  latter  against 
the  projection  71b  of  the  former. 

An  annular  space  between  the  wall  of  the  body  51 
and  a  portion  of  the  cylindrical  wall  of  the  piston  71  of 

5  smaller  external  diameter,  between  the  sealing  rings 
74  and  75,  is  indicated  83.  Apertures  formed  in  this 
cylinder  wall  of  the  piston  71  below  the  shoulder  71  c 
are  indicated  84. 

A  further  mushroom-shaped  piston  is  indicated 
10  100  and  has  a  head  portion  which  is  provided 

externally  with  a  sealing  ring  101  and  is  mounted  for 
sliding  in  the  piston  73  between  two  shoulders  73e. 
and  73f  thereof.  The  piston  100  has  a  stem  100a 
mounted  for  sliding  within  the  smaller-diameter 

IS  tubular  portion  of  the  piston  73  and  provided  with  a 
sealing  ring  102.  A  helical  spring  103  is  arranged 
around  the  stem  of  the  piston  100,  between  the  head 
portion  of  this  piston  and  the  piston  73. 

The  distance  between  the  shoulders  73e  and  73f 
20  of  the  piston  73  is  such  that  the  sealing  ring  102  is 

always  above  the  passage  81  ,  even  when  the  head  of 
the  piston  100  abuts  the  shoulder  73f.  @ 

The  stem  of  the  piston  100  has  a  lower  extension 
100b  of  reduced  diameter,  which  extends  with  wide 

25  clearance  into  the  smaller-diameter  tubular  portion 
of  the  piston  73,  in  proximity  of  the  seat  73c.  The 
extension  100b  of  the  piston  100  terminates  with  an 
enlarged  end  portion  100c,  having  a  diameter  smaller 
than  that  of  the  piston  73. 

30  A  variable-volume  chamber  between  the  portion  67 
of  the  movable  element  60  and  the  piston  71  is 
indicated  D.  The  outlet  connector  22  faces  into  this 
chamber. 

A  discharge  chamber  between  the  pistons  71  and 
35  73  and  permanently  communicating  with  the  dis- 

charge  aperture  3  through  the  aperture  84  and  the 
annular  interspace  83  is  indicated  E.  This  chamber 
can  also  communicate  with  the  chamber  D  through 
the  aperture  81  of  the  rod  73. 

40  A  control  chamber  between  the  top  wall  of  the 
body  51  and  the  pistons  71,  73  and  100  is  indicated 
F.  The  inlet  connector  41  opens  into  this  chamber. 

As  stated  above,  the  movable  body  60  is  hollow, 
and  its  cavity  61  opens  at  the  top  towards  the 

45  chamber  D,  through  a  tubular  wall  60b  which 
extends  towards  the  piston  71  and  has  through- 
holes  60c. 

A  valve  seat  formed  by  an  axial  extension  of  the 
tubular  part  60b  facing  towards  the  cavity  of  the 

50  movable  element  60  is  indicated  92. 
A  movable  element,  generally  indicated  90,  has  at 

its  top  a  head  90a  facing  the  seat  73c  of  the  piston 
73,  and  in  its  central  portion  an  annular  ring  90b 
which  faces  the  valve  seat  92  on  one  side  and  the 

55  passages  66  formed  in  the  movable  element  60  on 
the  other  side. 

Around  the  seat  92  and  the  ring  90b  of  the 
movable  element  90,  between  the  skirt  portions  63 
and  67,  the  movable  body  60  has  a  cylindrical  wall  in 

60  which  at  least  one  aperture,  indicated  69,  is  formed. 
The  above-described  servo-distributor  operates 

in  the  following  manner. 
In  Figure  1,  the  servo-distributor  is  illustrated  in 

the  condition  assumed  at  rest  during  normal  running 
65  of  the  tractor.  In  this  situation,  the  connector  43  is 

3 
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supplied  with  compressed  air  from  the  hand  valve  or 
distributor  for  operating  the  parking  and  emergency 
brakes:  this  pressure  acts  on  the  portion  62  of  the 
movable  element  60,  tending  to  thrust  this  element 
downwardly  against  the  adjustment  screw  53.  The 
compressed  air  which  arrives  through  the  inlet 
connector  1  1  passes  into  the  chamber  C  through  the 
holes  66  and,  through  the  aperture  69,  reaches  the 
outlet  connector  12  and  the  automatic  supply  line  of 
the  trailer  reservoir.  The  ring  90b  is  situated  against 
the  seat  92,  whilst  the  head  90a  is  spaced  from  the 
seat  73c  of  the  piston  73.  The  chamber  D  is 
consequently  not  in  communication  with  the  cham- 
ber  C,  but  communicates  with  the  discharge 
chamber  E  through  the  passage  81.  No  pressure  is 
therefore  supplied  to  the  controllable  line  for 
operating  the  braking  of  the  trailer,  connected  to  the 
connector  22. 

If  the  brake  pedal  of  the  tractor  unit  is  now 
operated,  pressure  is  supplied  to  the  chambers  A 
and  F  through  the  connectors  41  and  42.  The 
pressure  in  the  chamber  A  causes  the  movable 
element  60  to  rise,  whilst  the  pressure  in  the 
chamber  F  initially  causes  the  pistons  73  and  100  to 
descend  together  until  the  piston  73  abuts  the 
shoulder  71c  of  the  piston  71.  This  is  because  the 
spring  103  is  preloaded.  As  soon  as  the  head  90a  of 
the  movable  element  90  is  brought  against  the  seat 
73c,  the  chamber  D  is  disconnected  from  the 
discharge  chamber  E.  Further  upward  movement  of 
the  movable  element  60  and  downward  movement  of 
the  piston  73  cause  movement  of  the  ring  90b  away 
from  the  seat  92,  so  that  the  chamber  D  is  put  into 
communication  with  the  chamber  C  through  the 
holes  60c,  the  valve  90b-92  and  the  aperture  69.  The 
compressed  air  present  in  the  chamber  C  causes 
braking  of  the  towed  vehicle  through  the  chamber  D 
and  the  controllable  line  indicated  to  the  connector 
22. 

The  pressure  which  prevails  in  the  chamber  D  is  at 
all  times  present  in  the  variable-volume  chamber, 
indicated  H,  between  the  pistons  73  and  100.  In  fact, 
the  chamber  H  communicates  with  the  chamber  D 
through  the  passage  82  formed  in  the  piston  73. 

As  stated,  the  movable  element  60  is  moved 
upwards  during  service  braking,  but  not  sufficiently 
to  cause  closure  of  the  holes  66  by  the  ring  90b  of 
the  movable  element  90. 

If  the  controllable  line  for  operating  the  braking  of 
the  trailer  is  broken  during  a  service  braking  phase, 
there  is  a  loss  of  pressure  in  the  chamber  D.  The 
movable  body  60  therefore  moves  further  upwards, 
whilst  the  piston  100  moves  downwards  until  it  abuts 
the  shoulder  73f.  The  movable  element  90  is  thrust 
downwardly  by  the  piston  100  and  the  ring  90b  shuts 
off  the  holes  66,  as  illustrated  in  Figure  2.  In  this 
condition,  the  supply  chamber  C  is  divided  into  two 
regions,  indicated  Ci  and  C2,  which  are  not  in 
communication  with  each  other.  The  region  C1  is 
enclosed  between  the  portions  63  and  67  of  the 
movable  element  and  communicates  with  the  con- 
nector  12.  The  region  C2  is  enclosed  between  the 
wall  55  and  the  portion  63  of  the  movable  element 
and  communicates  with  the  supply  connector  1  1  . In  the  condition  shown  in  Figure  2,  the  region  C1, 

through  the  holes  60c,  communicates  with  the 
chamber  D  and  hence  with  the  atmosphere,  both 
through  the  discharge  chamber  E  and  through  the 
point  of  breakage  of  the  controllable  line.  The 

5  automatic  line  connected  to  the  connector  12 
therefore  discharges  rapidly  the  atmosphere  and 
this,  in  known  manner,  causes  the  intervention  of  the 
automatic  braking  of  the  towed  vehicle. 

With  reference  once  again  to  Figure  1,  if  the 
10  parking  and  emergency  brakes  of  the  tractor  are 

operated  during  normal  running,  there  is,  in  known 
manner,  a  loss  of  the  pressure  in  the  chamber  B 
which  was  tending  to  hold  themovable  body  60 
down.  This  body  therefore  moves  upwards  until  the 

15  ring  90b  leaves  the  seat  92  and  the  chamber  C  is  put 
into  communication  with  the  chamber  D.  In  this  case 
also,  the  servo-distributor  supplies  brake-operating 
pressure  through  the  controllable  line  connected  to 
the  connector  22,  causing  braking  of  the  towed 

20  vehicle. 

Claims 
25 

1.  A  valve,  particularly  for  use  in  a  pneumatic 
braking  system  of  a  tractor  having  two  lines,  for 
supply  and  operation  respectively,  for  controll- 

30  ing  the  braking  of  a  towed  vehicle,  comprising  a 
hollow  body  (51  )  in  which  are  defined  : 
a  supply  chamber  (C)  intended  to  be  connected 
to  a  pressure  source  through  a  supply  aperture 
(11)  of  the  body  (51),  and  to  a  line  for  supplying 

35  pressure  to  the  braking  system  of  the  towed 
vehicle  through  an  outlet  aperture  (12)  ; 
a  discharge  chamber  (E)  communicating  with 
the  atmosphere  through  a  discharge  aperture 
(3); 

40  at  least  one  first  control  chamber  (F)  intended 
to  receive  a  brake-operating  pressure  through 
an  inlet  aperture  (41  )  ,  and 
an  outlet  chamber  (D)  intended  to  be  con- 
nected  to  the  line  for  supplying  the  brake-oper- 

45  ating  pressure  to  the  braking  system  of  the 
towed  vehicle;  relay  valve  means  (73c,  90,  92) 
controlled  by  the  pressure  in  the  control 
chamber  (F)  being  provided  in  the  body  (51); 
the  relay  valve  means  comprising 

50  an  obturator  unit  (90)  which  is  movable  in  the 
body  (51)  and  is  adapted  to  cooperate  with  first 
and  second  valve  seats  (73c,  92)  for  controlling 
communication  between  the  outlet  chamber  (D) 
and  the  discharge  chamber  (E)  and  between 

55  the  outlet  chamber  (D)  and  the  supply  chamber 
(C),and 
a  movable  control  element  (71,  73,  100)  seal- 
ingly  slidably  mounted  between  the  control 
chamber  (F)  and  the  outlet  chamber  (D)  and 

60  able  to  control  the  position  of  the  obturator  unit 
(90),  so  that  the  outlet  chamber  (D)  is  discon- 
nected  from  the  discharge  chamber  (E)  and  is 
connected  to  the  supply  chamber  (C)  during 
service  braking; 

65  a  stop  valve  (90b,  66)  including  a  seat  (66) 

4 
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(90)  of  the  relay  valve  means  (73c,  90,  92),  and 
in  that  the  movable  control  element  (71  ,  73,  1  00) 
of  the  relay  valve  means  includes  a  piston  (100) 
which  can  thrust  the  obturator  unit  (90)  into  a 
position  in  which  it  closes  the  seat  (66)  of  the 
stop  valve  (90b,  66)  when  the  pressure  dif- 
ference  between  the  control  chamber  (F)  and 
the  outlet  chamber  (D)  exceeds  the  predeter- 
mined  value. 

15 
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formed  in  the  supply  chamber  (C)  also  being 
provided  in  the  body  (51  )  ;  the  stop  valve  being 
operatively  associated  with  the  relay  valve 
means  (73c,  90,  92)  and  adapted  to  disconnect 
the  outlet  aperture  (D)  from  the  supply  inlet  (11)  5 
when  the  pressure  difference  between  the 
control  chamber  (F)  and  the  outlet  chamber 
(D,H)  exceeds  a  predetermined  value  during 
service  braking  ; 
characterised  in  that  the  obturator  of  the  stop  10 
valve  (66,  90b)  is  carried  by  the  obturator  unit 

5 
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