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Description 

This  invention  relates  to  tread-brake  units  for 
vehicles. 

Tread-brake  units  are,  of  themselves,  well  known 
(compare  e.g.  GB-A-  1022132)  and  comprise,  as  a 
unitary  structure,  a  brake  shoe  for  engagement  with 
the  tread  of  a  vehicle  wheel,  a  brake  actuator  having 
an  output  member  via  which  the  brake  shoe  can, 
firstly,  be  moved  into  engagement  with  the  wheel 
tread  and,  thereafter,  a  braking  force  generated  by  the 
actuator  can  be  transmitted  to  the  brake  shoe,  and  a 
slack  adjuster  by  which  clearance  between  the  brake 
shoe  and  the  wheel  tread,  in  the  "released"  condition 
of  the  unit,  can  be  maintained  substantially  constant. 

The  overall  available  envelope  of  tread-brake 
units  is  inevitably  severely  restricted  as  a  result  of 
their  position  on  the  vehicle  and  frequently  the  need 
for  them  to  replace  pre-existing  units  which  may  not 
incorporate  slack  adjusters.  This  restriction  places 
considerable  limitations  on  the  space  available  on  the 
u  nit  to  accommodate  a  slack  adjuster  and  causes  sev- 
ere  difficulties  for  designers. 

One  conventional  and  beneficial  type  of  slack 
adjuster,  as  described  in  British  Patent  Specification 
No.  980881,  includes  a  pair  of  fast-threaded  nuts. 
One  of  these  nuts  is  an  "adjustment  nut"  and  the  other 
is  "a  force-transmitting  nut".  At  various  stages  of  oper- 
ation  of  the  slack  adjuster  these  nuts  are  required  to 
be  clamped  so  as  to  be  prevented  from  rotation  on  a 
common  output  member  with  which  they  are 
threadedly  engaged.  This  is  achieved  with  a  tube 
encircling  one  or  other  or  both  of  the  nuts,  which  tube 
is  held  at  an  appropriate  stage  in  the  operation  of  the 
slack  adjuster  against  rotation.  To  provide  such  a  tube 
in  a  tread-brake  unit  takes  up  space  which,  for  the 
reasons  given  above,  is  at  a  premium  in  tread-brake 
units. 

According  to  the  present  invention  there  is  pro- 
vided  a  tread-brake  unit  comprising,  as  a  unitary 
structure,  a  brake  shoe  for  engagement  with  the  tread 
of  a  vehicle  wheel,  a  brake  actuator  having  an  output 
member  via  which  the  brake  shoe  can,  firstly,  be 
moved  into  engagement  with  the  wheel  tread  and, 
thereafter,  a  braking  force  generated  by  the  actuator 
can  be  transmitted  to  the  brake  shoe,  and  a  slack 
adjuster  by  which  clearance  between  the  brake  shoe 
and  the  wheel  tread,  in  the  "released"  condition  of  the 
unit,  can  be  maintained  substantially  constant,  the 
slack  adjuster  having  a  pair  of  fast-threaded  nuts, 
each  such  nut  being  threadedly  engaged  with  and 
rotatable  on  the  output  member  of  the  actuator,  the 
actuator  including  a  piston  and  a  piston  rod 
rotationally  fast  with  the  piston  said  rod  being  of  tubu- 
lar  form,  and  the  slack  adjuster  including  securing 
means  for  non-rotatably  and  releasably  securing  one 
of  the  nuts  to  the  tubular  piston  rod  thereby  to  prevent 
rotation  of  this  nut  relative  to  the  output  member.  This 

tread-brake  unit  takes  benefit  of  production  techni- 
ques  now  available  to  allow  for  a  design  which 
obviates  the  necessity  for  a  space-consuming  tube 
encircling  the  pair  of  nuts,  characterised  in  that  the 

5  piston  is  of  non-circular  peripheral  configuration  that 
is  within  a  cylinder  of  the  actuator  that  has  a  com- 
plementary-shaped  internal  wall  whereby  the  piston  is 
non-rotatable  with  respect  to  but  is  slidable  in  the  cyli- 
nder, 

10  For  a  better  understanding  of  the  invention  and  to 
show  how  the  same  may  be  carried  into  effect,  refer- 
ence  will  now  be  made,  by  way  of  example  only,  to  the 
accompanying  drawings  in  which:- 

Figure  1  is  a  diagrammatic  cross-sectional  view 
15  of  a  tread-brake  unit  shown  in  its  "released"  con- 

dition;  and 
Figure  2  is  a  similar  view  but  with  the  unit  in  the 
"brake  engaged"  condition. 
Referring  to  the  drawings,  the  tread-brake  unit 

20  comprises  an  actuator  100  and  a  slack  adjuster  200 
actuated  thereby,  and  a  brake  shoe  300,  as  a  unitary 
construction. 

The  actuator  100  has  a  main  housing  1  that 
defines  a  pair  of  cylinders  2  and  3  in  each  of  which  is 

25  a  piston  respectively  4  and  5.  One  or  other,  or  both  of 
these  pistons  4  and  5  is/are  of  non-circular  peripheral 
configuration  -  specifically,  square  configuration-  and 
the  internal  wall  6  or  7  of  the  respective  cylinder  2  or 
3  is  of  complementary  cross-sectional  configuration 

30  to  the  peripheral  configuration  of  the  piston  4  or  5.  The 
pistons  4  and  5  are  interconnected  by  a  common  tubu- 
lar  piston  rod  8  which  is  rotationally  fast  with  both  the 
pistons.  Thus,  by  virtue  of  at  least  one  of  the  pistons 
4  and  5  being  of  non-circular  peripheral  configuration, 

35  whilst  the  pistons  4  and  5  are  both  slidable  within  their 
respective  cylinders  2  and  3,  the  pistons  4  and  5  are 
non-rotatable  in  the  cylinders  2  and  3  and,  therefore, 
the  tubular  piston  rod  8  is  similarly  slidable  but  non- 
rotatable  with  respect  to  the  tread-brake  unit  as  a 

40  whole. 
The  pistons  4  and  5  are  resiliently  urged  to  their 

left-hand  positions  as  shown  in  Figure  1  by  a  piston 
return  spring  9. 

The  pistons  4  and  5  define,  together  with  walls  10 
45  and  11  which,  as  shown  in  Figure  1,  the  pistons  abut 

in  their  left-hand  positions,  chambers  12  and  13 
which,  via  respective  conduits  14  and  15,  connect  to 
an  inlet  port  16. 

The  actuator  1  00  also  includes  an  output  member 
so  19  mounted  in  the  main  housing  1  so  as  to  be  non-ro- 

tational  and  which,  in  a  manner  to  be  described,  is 
interconnected  with  and  is  for  operation  by  the 
actuator  1  00  via  the  slack  adjuster  200. 

As  thus  far  described,  it  will  be  seen  that  press- 
55  urisation  of  the  chambers  12  and  13  via  the  inlet  port 

16  and  the  conduits  14  and  15  will  move  the  pistons 
4  and  5  to  the  right  (as  viewed  in  Figure  1)  against  the 
action  of  the  spring  9. 

2 
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The  slack  adjuster  200  comprises  a  pair  of  nuts 
20  and  21  of  which  the  nut  20  is  a  force-transmitting 
nut  and  the  nut  21  is  an  adjustment  nut.  Both  of  these 
nuts  20  and  21,  which  are  fast-threaded,  are 
threadedly  engaged  with  the  output  member  19  of  the 
actuator  1  00  and  they  are  housed  in  the  piston  rod  8 
which,  for  the  nuts  20  and  21,  constitutes  a  sub-hous- 
ing,  within  the  main  housing  1,  which  is  non-rotatable 
but  axially  movable  with  respect  to  the  output  member 
19. 

The  force-transmitting  nut  20  is  resiliently  loaded 
leftwards  as  viewed  in  the  Figures  by  a  spring  22 
which  loads  the  nut  20  via  a  thrust  bearing  23.  The  nut 
20  is  urged  by  the  spring  22  leftward  so  as  to  "make" 
a  clutch  provided  by  a  clutch  face  24  on  the  nut  20  and 
a  clutch  face  25  on  a  tubular  thrust  member  26  resi- 
liently  urged  in  a  rightward  direction  as  viewed  in  the 
Figures  by  a  spring  27  to  engage  a  spline  28  into  an 
appropriately-shaped  slot  in  the  tubular  piston  rod  8. 
The  spring  27,  to  achieve  this,  is  of  course  stronger 
than  the  spring  22.  At  the  left-hand  (as  viewed  in  the 
Figures)  end  of  the  tubular  thrust  member  26  an  abut- 
ment  member  in  the  form  of  a  ring  30  is  splined  at  31 
to  the  nut  21.  In  the  condition  of  the  tread-brake  unit 
shown  in  Figure  1  ,  the  ring  30  is  spaced  from  the  lefth- 
and  end  of  the  tubular  thrust  member  26  by  a  distance 

The  adjustment  nut  21  of  the  slack  adjuster  has, 
adjacent  its  leftward  end  as  viewed  in  the  Figures,  a 
circlip  40  which  is  spaced  a  distance  "X"  from  a  clutch 
element  41.  The  clutch  element  41  is  resiliently 
loaded  by  a  spring  42  rotatably  supported  by  a  thrust 
bearing  43  and  having  a  clutch  face  44  engageable 
(and,  in  fact,  engaged  as  shown  in  Figure  1)  with  a 
clutch  face  45  on  an  end-plug  46  of  the  unit  constitut- 
ing  the  other  clutch  element  of  the  clutch  44/45.  The 
clutch  element  41  is  also  splined  to  the  nut  21  at  47 
with  a  clearance  "W"  between  the  splines  and  the  nut 
21. 

The  output  member  19  is  operatively  connected 
at  its  right-hand  (as  viewed  in  the  Figures)  end  to  the 
brake  shoe  300  by  connection  means  50  which  will  be 
described  in  more  detail  hereafter. 

The  tread-brake  unit,  as  so  far  described,  oper- 
ates  as  follows:- 

BRAKE  "RELEASED"  CONDITION 

This  is  the  condition  of  the  unit  in  which  it  is  shown 
in  Figure  1. 

MOVE  TO  "BRAKE  ENGAGED"  CONDITION 

Upon  pressurisation  of  the  chambers  12  and  13 
sufficient  to  overcome  the  piston  return  spring  9,  the 
pistons  4  and  5  move  to  the  right.  This  movement  (and 
the  consequent  rightward  movement  of  the  tubular 
piston  rod  8)  carries  the  nut  20  to  the  right  by  virtue  of 

the  spring  27  continuing  to  overcome  the  spring  22 
(and,  consequently,  holding  the  clutch  24/25  "made") 
thus  preventing  the  nut  20  from  spinning  along  the 
output  member  19.  The  nut  20  thus  being  unable  to 

5  rotate,  the  output  member  19  is  also  carried  to  the 
right  by  the  nut  20,  there  being,  at  this  stage,  a  rela- 
tively  low  resistance  to  the  movement  of  the  output 
member  19. 

During  this  rightward  movement  the  output  mem- 
10  ber  19  also  carries  with  it  the  nut  21  for,  by  virtue  of 

the  splined  connection  47  of  this  nut  21  with  the  clutch 
element  41  and  the  clutch  44/45  being  "made",  the  nut 
21  cannot  spin  on  the  output  member  19. 

The  pistons  4  and  5  cannot,  of  course,  rotate  to 
15  allow  the  whole  structure  to  rotate  and  spin  down  the 

output  member  1  9  by  reason  of  one  (or  both)  of  the 
pistons  4  and  5  being  of  a  non-circular  peripheral  con- 
figuration  complemented  by  the  internal  wall  6  or  7  of 
the  respective  cylinder  2  or  3  and,  therefore,  non- 

20  rotatable  in  the  cylinder.  Thus,  in  this  stage  of  the 
operation,  the  pistons  4  and  5,  the  nuts  20  and  21  and 
the  output  member  19  all  move  axially  together  in  a 
rightward  direction.  This  movement  continues  until 
the  circlip  40  engages  the  clutch  element  41. 

25 
"NORMAL"  CLEARANCE 

If  the  clearance  is  "normal",  the  circlip  40  engages 
the  clutch  element  41  at  the  same  instant  that  the 

30  brake  shoe  300  engages  the  wheel  tread. 

"EXCESSIVE  CLEARANCE" 

If  the  clearance  is  "excessive",  the  circlip  40 
35  engages  the  clutch  element  41  before  the  brake  shoe 

300  engages  the  wheel,  allowing  further  rightward 
movement  of  the  output  member  19  against  continu- 
ing  relatively  low  resistance.  During  this  further  move- 
ment,  the  clutch  24/25  continues  to  be  "made"  by  the 

40  spring  27  thus  allowing  the  pistons  4  and  5  via  the 
tubular  piston  rod  8,  spring  27,  tubular  member  26, 
clutch  24/25  and  the  nut  20  to  continue  the  rightward 
movement  of  the  output  member  19.  However,  the 
circlip  40,  now  abutting  the  clutch  element  41  ,  causes 

45  the  clutch  44/45  to  disengage.  The  load  in  the  spring 
42  is  then  transmitted  via  the  circlip  40  to  the  nut  21 
which  is  now  free  to  rotate.  Further  movement  of  the 
output  member  19  to  the  right  consequently  causes 
nut  21,  clutch  ring  45  and  spring  42  to  rotate  against 

50  the  bearing  43.  Consequently,  the  output  member  19 
is  pulled  through  the  nut  21  spinning  it  on  its  bearing 
43. 

Thus,  whilst  the  nut  20  continues  to  move  with  the 
output  member  19,  the  nut  21  remains  in  its  usual 

55  position  with  its  circlip  40  bearing  against  the  clutch 
element  41  .  It  will  therefore  be  seen  that  a  gap  opens 
up  between  the  adjacent  ends  of  the  nut  20  and  21. 

3 
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"BRAKE  ENGAGED"  CONDITION 

In  this  condition  the  brake  shoe  300  has  just 
engaged  the  wheel  tread,  the  output  member  19  has 
thus  met  a  substantially  increased  resistance  to 
further  rightward  movement  and  the  nuts  20  and  21 
are  either  abutting  one  another,  if  the  clearance  is 
"normal",  or  are  spaced  from  one  another  by  the 
amount  by  which  the  clearance  is  "excessive".  This 
latter  condition  is  that  shown  in  Figure  2  in  which  the 
degree  of  "excess"  of  clearance  is  the  gap  "V"  be- 
tween  the  two  nuts  20  and  21  . 

BRAKE  APPLICATION 

Continued  rightward  movement  of  the  output 
member  19  takes  place  with  the  member  19  now 
meeting  substantially  increased  resistance  as  the 
brake  shoe  200  has  engaged  the  wheel  tread.  This 
increased  resistance  is  transmitted  to  the  nut  20. 
Further  increase  of  pressure  in  the  chambers  12  and 
1  3  transmitted  via  the  tubular  piston  rod  8  thus  causes 
the  spring  27  to  collapse.  This  does  not  allow  the 
clutch  24/25  to  be  "broken"  for  this  clutch  remains 
"made"  under  the  action  of  the  spring  22.  However, 
the  collapse  of  the  spring  27  causes  the  abutment 
member  that  is  the  ring  30  to  abut  the  tubular  element 
26  and  become  clamped  between  the  tubular  piston 
rod  8  and  the  tubular  element  26.  Such  clamping  of 
the  ring  30  now  prevents  the  nut  21  from  any  further 
rotation  by  virtue  of  the  splined  connection  31  of  the 
ring  30  with  the  nut  21  and  hence  the  ring  30  and  the 
splined  connection  31  constitute  a  releasable  coupl- 
ing  between  the  piston  rod  8  and  the  nut  21  which  is 
only  operative  to  prevent  the  nut  21  spinning  on  the 
output  member  19  when  the  force  transmitted  by  the 
slack  adjuster  is  sufficient  to  overcome  the  spring  27. 

Braking  force  generated  by  the  pistons  4  and  5  is 
now  transmitted  via  the  tubular  piston  rod  8,  ring  30, 
tubular  member  26,  clutch  24/25,  nut  20,  output  mem- 
ber  19  and  connection  means  50  to  the  brake  shoe 
300.  As  the  braking  force  thus  generated  rises,  the 
system  may  "stretch".  Should  it  do  so,  the  output 
member  19  moves  slightly  further  rightward  as  do  all 
the  other  parts  now  secured  thereto.  These  parts 
include  the  nuts  20  and  21  whose  relative  axial  posi- 
tions  on  the  output  member  19  are  preserved  with  the 
engagement  of  the  circlip  40  with  the  clutch  element 
41  causing  the  clutch  faces  44  and  45  to  be  further 
separated. 

RETURN  TO  "BRAKE  RELEASED"  CONDITION 

As  pressure  is  dropped  in  the  chambers  12  and 
1  3  to  release  the  brakes,  such  "stretch"  as  may  have 
occurred  is  first  recovered.  During  this  stage,  the  rela- 
tively  high  forces  still  in  the  unit  hold  the  nuts  20  and 
21  locked  on  the  output  member  19.  Thus,  the  nuts  20 

and  21  return  leftward  with  the  output  member  19 
whilst  being  maintained  in  their  same  relative  posi- 
tions  on  the  member  1  9.  However,  once  the  "stretch" 
has  been  fully  recovered,  the  spring  27  is  freed  to  re- 

5  expand  and  release  the  ring  30  from  being  clamped 
between  the  tubular  piston  rod  8  and  the  tubular  mem- 
ber  26. 

If  the  slack  clearance  was  previously  "normal", 
the  "stretch"  is  fully  recovered  (i.e.  the  brake  shoe  300 

10  is  just  about  to  leave  the  wheel  tread)  and  the  ring  30 
is  released  at  the  same  instant  that  the  clutch  44/45 
is  "re-made"  and  the  circlip  40  is  just  about  to  part  from 
the  clutch  element  41.  Thus,  at  the  moment  that  the 
nut  21  is  freed  to  spin  by  the  unclamping  of  the  ring 

15  30,  the  nut  21  is  re-clutched  by  the  clutch  44/45.  The 
nut  21  is,  therefore,  in  this  condition  of  "normal"  clear- 
ance,  held  against  rotation  in  the  output  member  19 
at  all  times  of  the  "release"  movement. 

Equally  the  nut  20  is  at  all  these  times  held  in  axial 
20  position  on  the  output  member  1  9. 

There  therefore  being  no  axial  displacement  of 
the  nuts  20  and  21  relative  to  each  other  on  the  output 
member  1  9,  there  is  no  unwanted  adjustment  of  slack 
clearance. 

25  The  two  nuts  20  and  21  both  still  being  prevented 
from  rotation,  they  both  continue  to  move  bodily 
together  on  the  output  member  19  with  the  circlip  40 
separating  from  the  clutch  element  41  until  the  dist- 
ance  "X"  is  restored  and  the  pistons  4  and  5  are  back 

30  in  abutment  with  the  walls  1  0  and  1  1  of  the  chambers 
12  and  13.  The  tread  brake  unit  is  now  back  in  its 
"released"  condition. 

If  the  slack  has  previously  been  "excessive", 
recovery  of  "stretch"  proceeds  as  above  described 

35  with  the  relative  positions  of  the  nuts  20  and  21  on  the 
output  member  19  being  preserved.  However,  upon 
the  full  recovery  of  "stretch"  and  at  the  point  at  which 
the  brake  shoe  is  just  about  to  leave  the  wheel  tread, 
the  nut  21  is  prevented  from  any  further  leftward 

40  movement  by  the  splined  connection  47.  The  nut  21 
is  also  prevented  from  rotating,  as  above  described, 
by  the  clutch  44/45  having  been  "made".  Thus,  the 
output  member  19  can  no  longer  partake  in  any 
further  leftward  movement  and  it  is  held  in  this  position 

45  (in  which  it  is  more  extended  than  it  previously  was) 
by  a  distance  equal  to  the  amount  by  which  the  slack 
was  "excessive".  The  slack  is,  therefore,  restored  to 
"normal". 

However,  the  pistons  4  and  5  have  not  yet  retur- 
50  ned  into  abutment  with  the  walls  10  and  11  and,  as 

they  continue  their  leftward  movement  under  the  influ- 
ence  of  the  spring  9,  they  carry  with  them  (via  the 
tubular  piston  rod  8)  the  tubular  member  26.  As  this 
member  26  continues  to  return  leftward  the  clutch 

55  24/25  is  eased  and  the  nut  20  is  allowed  to  "chase" 
the  tubular  member  26  under  the  influence  of  the 
spring  22,  the  nut  20  spinning  on  the  output  member 
19.  This  continues  until  the  pistons  4  and  5  are  fully 

4 
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returned  whereat  the  tread-brake  unit  is  once  again  in 
its  "released"  condition  with,  as  observed  before,  the 
slack  set  at  "normal". 

Turning  now  to  the  connection  means  50,  the  out- 
put  member  19  terminates  in  a  cross-head  51  slidable 
in  a  vertical  slot  52  in  a  thrust  member  53.  The  termi- 
nation  of  the  output  member  19  and  the  thrust  mem- 
ber  53  are  housed  in  a  part  54  mounted  on  the  brake 
shoe  300  for  pivotal  movement  relative  to  both  the  out- 
put  member  19  and  the  brake  shoe  300  about  an  axis 
55  extending  transversely  of  both  of  these  parts. 

The  part  54  has  an  internal  concave  face  56  cen- 
tered  in  the  axis  55  and  the  thrust  member  53  has  a 
complementary-shaped  face  57  engaged  with  face 
56. 

The  two  faces  56  and  57  are  forced  into  engage- 
ment  one  with  the  other  by  one  or  more  dished 
spring(s)  58  operative  between  a  back  wall  59  of  the 
part  54  and  a  thrust  washer  60,  the  front  face  61  of 
which  is  curved  and  bears  against  the  rear  face  62  of 
the  cross-head  51. 

This  construction  of  the  connection  means  50 
permits  the  brake  shoe  300  to  take  up  any  pivoted 
position  of  the  brake  shoe  300  within  its  range  of 
pivotal  movement  and,  by  virtue  of  the  dished 
spring(s)  58  permits  the  brake  shoe  300  to  be  held  in 
any  such  position. 

If  the  load  of  the  vehicle  is  changed,  this  will  result 
in  consequential  vertical  displacement  of  the  tread- 
brake  unit  relative  to  the  axis  of  the  wheel  tread 
thereby  bringing  the  top  or  bottom  end  (as  the  case 
may  be)  of  the  brake  shoe  300  closer  to  the  wheel 
tread  than  is  the  opposite  end  of  the  brake  shoe  300. 
When  the  next  brake  application  is  made,  the  end  of 
the  brake  shoe  closer  to  the  wheel  tread  first  engages 
the  tread  and  subsequent  rightward  movement  of  the 
outputs  member  19  first  pivots  the  brake  shoe  300 
about  the  axis  55  to  engage  the  brake  shoe  along  its 
whole  length  with  the  wheel  tread  against  the  resist- 
ance  to  movement  offered  by  the  dished  spring(s)  58. 
When,  after  such  a  brake  application  has  subse- 
quently  been  released,  the  brake  shoe  300  is  moved 
bodily  away  from  the  wheel  tread,  it  is  held  by  the  dis- 
hed  spring(s)  58  in  a  new  pivoted  position  in  which  the 
brake  shoe  face  301  is  now  parallel  to  the  wheel  tread 
and,  therefore,  equidistantly  spaced  from  it  along  the 
whole  length  of  the  brake  shoe  300. 

The  above  described  tread-brake  unit  is  provided 
with  a  "normal  re-set"  feature  70. 

The  re-set  feature  70  includes  a  re-set  member 
71  rotatably  mounted  in  the  end-plug  46.  At  its  outer 
end  the  member  71  has  a  square  72  engageable  with 
a  spanner.  Along  its  length,  the  member  71  has  a  cam 
feature  73  engaged  with  a  corresponding  internal  sur- 
face  74  at  the  inner  end  of  a  boss  75  of  the  end-plug 
46.  At  its  inner  end  face  76  the  member  71  abuts  a 
plunger  77. 

To  effect,  manual  re-setting  (as  is  required,  for 

example,  on  replacement  of  the  friction  material  con- 
ventionally  constituting  the  brake  shoe  300),  the 
member  71  is  rotated  as  shown  in  arrow  78  in  Figure 
1  with  a  spanner.  This  rotation,  by  virtue  of  the  interen- 

5  gaged  cam  surfaces  73  and  74  drives  the  member  71 
to  the  right  (as  viewed  in  the  Figures)  which,  in  turn, 
drives  the  plunger  77  to  the  right.  It  will  be  seen  that 
the  plunger  77  abuts  the  splines  47.  Thus,  that  the 
plunger  77  abuts  the  splines  47.  Thus,  movement  of 

10  the  plunger  77,  firstly,  disengages  the  clutch  44/45 
and,  thereafter,  by  engagement  of  the  nut  21  with  the 
nut  20,  disengages  the  clutch  24/25.  The  clutches  for 
both  nuts  20  and  21  now  being  "broken"  these  nuts  20 
and  21  are  now  freed  for  rotation.  Under  the  influence 

15  of  a  brake  release  torsion  spring  (not  shown)  encircl- 
ing  a  trunnion  80  and  operative  between  two  arms  81 
and  82  of  the  tread-brake  unit,  the  arm  82  is  pivoted 
clockwise  to  push  the  output  member  19  through  the 
nuts  20  and  21  .  The  brake  shoe  is  thus  moved  clear 

20  of  the  wheel  tread  to  allow  replacement  of  the  brake 
shoe. 

To  permit  the  fitting  of  the  spring-applied  brake 
actuator  of  European  Patent  Application  No. 
89300698.1  (0326353)  as  a  "parking  brake"  facility, 

25  the  tread-brake  unit  is  further  provided  with  a  lever  90 
pivotal  about  an  axis  91  .  This  lever  90  has  an  arm  92 
(shown  in  dotted  lines)  engageable  with  the  left-hand 
end  face  of  the  tubular  piston  rod  8.  Thus,  anti-clock- 
wise  pivoting  of  the  lever  90  effects  a  brake  appli- 

30  cation.  The  lever  90  is  connectable  to  the  output 
member  of  the  spring-applied  brake  actuator  of  the 
application  just  mentioned  and  that  actuator  accepts 
the  trunnion  80. 

35 
Claims 

1.  A  tread-brake  unit  comprising,  as  a  unitary 
structure,  a  brake  shoe  (300)  for  engagement  with  the 

40  tread  of  a  vehicle  wheel,  a  brake  actuator  (1  00)  having 
an  output  member  (1  9)  via  which  the  brake  shoe  (300) 
can,  firstly,  be  moved  into  engagement  with  the  wheel 
tread  and,  thereafter,  a  braking  force  generated  by  the 
actuator  (100)  can  be  transmitted  to  the  brake  shoe 

45  (300),  and  a  slack  adjuster  (200)  by  which  clearance 
between  the  brake  shoe  (300)  and  the  wheel  tread,  in 
the  "released"  condition  of  the  unit,  can  be  maintained 
substantially  constant,  the  slack  adjuster  (200)  having 
a  pair  of  fast-threaded  nuts  (20,  21),  each  such  nut 

so  being  threadedly  engaged  with  and  rotatable  on  the 
output  member  (19)  of  the  actuator  (100)  the  actuator 
(100)  including  a  piston  (4  or  5)  and,  a  piston  rod  (8) 
rotationally  fast  with  the  piston  (4  or  5)  said  rod  being 
of  tubular  form,  and  the  slack  adjuster  (200)  including 

55  securing  means  (22/24-25/26/27/28)  for  non-rotat- 
ably  and  releasably  securing  one  (20)  of  the  nuts 
(20,21)  to  the  tubular  piston  rod  (8)thereby  to  prevent 
rotation  of  this  nut  (20)  relative  to  the  output  member 

5 
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(1  9)  .  characterised  in  that  the  piston  is  of  non-circular 
peripheral  configuration  that  is  within  a  cylinder  (2  or 
3)  of  the  actuator  (100)  that  has  a  complementary- 
shaped  internal  wall  (6  or  7)  whereby  the  piston  (4  or 
5)  is  non-rotatable  with  respect  to  but  is  slidable  in  the 
cylinder  (2  or  3). 

2.  A  tread-brake  unit  as  claimed  in  claim  1,  whe- 
rein  said  securing  means  comprises  a  spring-biased- 
to-engage  clutch  (24-25)  between  said  one  nut  (20) 
and  a  thrust  member  (26)  that  is  spring  biased  into 
splined  engagement  with  the  tubular  piston  rod  (8). 

3.  A  tread-brake  unit  as  claimed  in  claim  2,  whe- 
rein  said  securing  means  is  also  for  non-rotatably  and 
releasably  securing  the  other  (21)  of  the  nuts  (20,21) 
to  the  tubular  piston  rod  (8),  the  securing  means 
further  comprising  an  abutment  member  (30)  in 
splined  engagement  with  said  other  nut  (21),  there 
being  a  clearance  (Z)  between  the  abutment  member 
(30)  and  the  thrust  member  (26)  of  the  securing 
means  in  the  "released"  condition  of  the  unit;  the 
brake  actuator  (1  00)  serving  upon  operation  to  gener- 
ate  said  braking  force  to  move  the  abutment  member 
(30)  into  abutment  with  the  thrust  member  (26) 
thereby  to  secure  said  other  nut  (21  )  to  the  tubular  pis- 
ton  rod  (8). 

4.  A  tread-brake  unit  as  claimed  in  claim  3,  whe- 
rein  the  other  (21)  of  the  nuts  (20,21)  is  in  splined 
engagement  with  one  clutch  element  (41)  of  a  clutch 
(44-45)  associated  with  this  nut  (21),  the  other  clutch 
element  (46)  of  which  is  fast  in  a  housing  (1)  of  the  unit 
whereby  with  this  clutch  (44-45)  engaged  this  other 
nut  (21)  is  held  against  rotation,  there  being  rotatably 
mounted  in  said  other  clutch  element  (46)  a  re-set 
member  (71)  that  can  be  manually  rotated  such  that 
a  cam  surface  (73)  thereof  in  co-operation  with  a  cor- 
responding  cam  surface  (74)  of  the  other  clutch  ele- 
ment  (46)  drives  the  re-set  member  (71)  to  disengage 
both  the  clutch  (44-45)  associated  with  said  other  nut 
(21)  and  also  the  clutch  (24-25)  between  said  one  nut 
(20)  and  the  thrust  member  (26)  whereby  movement 
of  the  output  member  (19)  for  effecting  brake  shoe 
replacement  is  permitted. 

5.  A  tread-brake  unit  as  claimed  in  claim  4,  whe- 
rein  the  re-set  member  (71)  when  driven  first  moves 
said  other  nut  (21)  to  disengage  the  clutch  (44-45) 
associated  therewith,  and  then,  via  further  movement 
of  said  other  nut  (21),  moves  said  one  nut  (20)  to  dis- 
engage  the  clutch  (24-25)  associated  with  said  one 
nut  (20). 

6.  A  tread-brake  unit  is  claimed  in  claim  1,  2,  3,  4 
or  5,  wherein  the  piston  (4  or  5)  is  one  of  two  pistons 
that  are  both  rotationally  fast  with  the  piston  rod  (8), 
the  other  of  the  two  pistons  also  being  of  noncircular 
configuration  and  being  within  a  cylinder  of  the 
actuator  that  has  a  complementary  shaped  internal 
wall  whereby  this  piston  is  non-rotatable  with  respect 
to  but  is  slidable  in  its  cylinder. 

Patentanspruche 

1.  Trittbremseinheit,  bestehend  in  einer  einheit- 
lichen  Bauform  aus  einer  Bremsbacke  (300)  zum 

5  Zusammenwirken  mit  der  Laufflache  eines  Fahrzeu- 
grades,  aus  einem  Betatigungsorgan  (100)  fur  die 
Bremse  mit  einem  Ausgangsglied  (19),  uber  welches 
die  Bremsbacke  (300)  zunachst  in  Eingriff  mit  der 
Radlaufflache  bewegt  und  anschlieliend  eine  vom 

10  Betatigungsorgan  (100)  erzeugte  Bremskraft  auf  die 
Bremsbacke  (300)  ubertragen  werden  kann,  und  aus 
einer  Gestangenachstellvorrichtung  (200),  mittels 
welcherder  Abstand  zwischen  der  Bremsbacke  (300) 
und  der  Radlaufflache  in  der  "gelosten"  Stellung  der 

15  Bremseinheit  im  wesentlichen  konstantgehalten  wer- 
den  kann,  wobei  die  Gestangenachstellvorrichtung 
(200)  ein  Paar  von  Muttern  (20,  21  )  mit  einem  Schnell- 
gewinde  aufweist,  wobei  jede  der  Muttern  auf  das 
Ausgangsglied  (1  9)  des  Betatigungsorgans  (1  00)  auf- 

20  geschraubt  und  darauf  drehbar  ist,  wobei  das  Betati- 
gungsorgan  (100)  einen  Kolben  (4  oder  5)  aufweist, 
und  wobei  eine  Kolbenstange  (8)  mit  dem  Kolben  (4 
oder  5)  rotationsfest  ist  und  eine  rohrformige  Gestalt 
hat,  und  wobei  die  Gestangenachstellvorrichtung 

25  (200)  Sicherungsmittel  (22/24-25/26/27/28)  zum 
undrehbaren  und  losbaren  Sichern  einer  Mutter  (20) 
der  Muttern  (20,  21)  an  der  rohrformigen  Kolben- 
stange  (8)  aufweist,  urn  eine  Drehung  dieser  Mutter 
(20)  gegenuber  dem  Ausgangsglied  (19)  zu  verhin- 

30  dern,  dadurch  gekennzeichnet,  dali  der  Kolben  eine 
Form  mit  einem  unrunden  Umfang  aufweist,  dali  der 
Kolben  innerhalb  eines  Zylinders  (2  oder  3)  des  Beta- 
tigungsorgangs  (100)  angeordnet  ist,  und  dali  der 
Zylinder  eine  komplementar  ausgestaltete  innere 

35  Wandung  (6  oder  7)  hat,  wodurch  der  Kolben  (4  oder 
5)  undrehbar  zum  Zylinder  (2  oder  3),  jedoch  in  dem 
Zylinder  (2  oder  3)  verschiebbar  ist. 

2.  Trittbremseinheit  nach  Anspruch  1  ,  bei  welcher 
die  Sicherungsmittel  eine  durch  Federkraft  einzukup- 

40  pelnde  Kupplung  (24-25)  zwischen  der  besagten 
einen  Mutter  (20)  und  einem  Schubglied  (26)  aufwei- 
sen,  welches  in  eine  Keilverbindung  mit  der  rohrformi- 
gen  Kolbenstange  (8)  federbelastet  ist. 

3.  Trittbremseinheit  nach  Anspruch  2,  bei  welcher 
45  die  besagten  Sicherungsmittel  auch  zum  undrehba- 

ren  und  losbaren  Sichern  der  anderen  (21)  der  Mut- 
tern  (20,  21)  an  der  rohrformigen  Kolbenstange  (8) 
eingerichtet  sind,  wobei  die  Sicherungsmittel  ferner 
ein  mit  der  besagten  anderen  Mutter  (21)  in  Keilver- 

50  bindung  stehendes  Gegenlager  (30)  aufweisen, 
wobei  ein  Abstand  (Z)  zwischen  dem  Gegenlager  (30) 
und  dem  Schubglied  (26)  der  Sicherungsmittel  in  der 
"gelosten"  Stellung  der  Einheit  eingerichtet  ist,  und 
wobei  das  Betatigungsorgan  (100)  fur  die  Bremse  im 

55  Betrieb  dazu  dient,  die  besagte  Bremskraft  zu  erzeu- 
gen,  urn  das  Gegenlager  (30)  in  Anlage  an  dem 
Schubglied  (26)  zu  bewegen,  urn  hierdurch  die 
besagte  andere  Mutter  (21)  an  der  rohrformigen  Kol- 
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benstange  (8)  zu  sichern. 
4.  Trittbremseinheit  nach  Anspruch  3,  wobei  die 

andere  (21)  der  Muttern  (20,  21)  in  einem  verkeilten 
Eingriff  mit  dem  einen  Kupplungselement  (41)  einer 
mit  dieser  Mutter  (21)  verbundenen  Kupplung  (44-45) 
steht,  deren  anderes  Kupplungselement  (46)  an  ei- 
nem  Gehause  (1)  der  Einheit  festgemacht  ist, 
wodurch  bei  Eingriff  dieser  Kupplung  (44-45)  die 
andere  Mutter  (21)  gegen  eine  Drehbewegung  festge- 
legt  ist,  wobei  in  dem  besagten  anderen  Kupplungs- 
element  (46)  ein  von  Hand  derart  drehbares 
Ruckstellglied  (21)  drehbar  angeordnet  ist,  dali  eine 
daran  angeordnete  Mitnehmerflache  (73)  im  Zusam- 
menwirken  mit  einer  korrespondierenden  Mitnehmer- 
flache  (74)  des  anderen  Kupplungselementes  (46) 
das  Ruckstellglied  (71)  bewegt,  urn  sowohl  die  mit  der 
besagten  anderen  Mutter  (21)  verbundene  Kupplung 
(44-45)  als  auch  die  zwischen  der  besagten  einen 
Mutter  (20)  und  dem  Schubglied  (26)  angeordnete 
Kupplung  (24-25)  auszurucken,  wodurch  eine  Bewe- 
gung  des  Ausgangsgliedes  (19)  zum  Auswechseln 
der  Bremsbacke  ermoglicht  ist. 

5.  Trittbremseinheit  nach  Anspruch  4,  wobei  das 
Ruckstellglied  (71)  bei  seiner  Bewegung  zuerst  die 
besagte  andere  Mutter  (21)  zum  Ausrucken  der  damit 
verbundenen  Kupplung  (44-45)  bewegt  und 
anschlieliend,  uber  eine  weitere  Bewegung  der 
besagten  anderen  Mutter  (21),  die  besagte  eine  Mut- 
ter  (20)  zum  Ausrucken  der  mit  der  besagten  einen 
Mutter  (20)  verbundenen  Kupplung  (24-25)  bewegt. 

6.  Trittbremseinheit  nach  einem  der  Anspruche  1  , 
2,  3,  4  oder  5,  wobei  der  Kolben  (4  oder  5)  einer  von 
zwei  Kolben  ist,  welche  beide  mit  der  Kolbenstange 
(8)  rotationsfest  sind,  wobei  der  andere  der  beiden 
Kolben  ebenfalls  einen  unrunden  Umfang  aufweist 
und  in  einem  Zylinder  des  Betatigungsorgans  ange- 
ordnet  ist,  welcher  eine  komplementar  ausgestaltete 
innere  Wandung  aufweist,  so  dali  dieser  Kolben 
undrehbar  zum  Zylinder,  jedoch  in  dem  Zylinder  ver- 
schiebbar  ist. 

Revendications 

1.  Unite  de  frein  de  bandage  comprenant  en  une 
structure  unitaire,  un  sabot  de  frein  (300)  destine  a 
s'appliquer  sur  le  bandage  d'une  roue  de  vehicule,  un 
organe  de  commande  de  frein  (100)  muni  d'un  ele- 
ment  de  sortie  (19)  qui  permet,  dans  un  premier 
temps,  d'amener  le  sabot  de  frein  (300)  en  contact 
avec  le  bandage  de  la  roue,  et  ensuite  de  transmettre 
une  force  de  freinage  produite  par  I'organe  de 
commande  (100)  au  sabot  de  frein  (300),  un  regleur 
automatique  de  timonerie  (200)  grace  auquel  I'ecar- 
tement  entre  le  sabot  de  frein  (300)  et  le  bandage  de 
la  roue  peut  etre  conserve  pratiquement  constant 
dans  la  position  "desserree"  de  I'unite,  ce  regleur 
automatique  de  timonerie  (200)  etant  equipe  d'une 

paire  d'ecrous  a  filetage  (20,  21)  dit  a  deplacement 
rapide,  chacun  de  ces  ecrous  etant  engage  par  son 
filetage  sur  I'element  de  sortie  (19)  de  I'organe  de 
commande  (100)  autour  duquel  il  peut  tourner, 

5  I'organe  de  commande  (1  00)  comprenant  un  piston  (4 
ou  5)  et  une  tige  (8)  de  piston  fixee  au  piston  (4  ou  5) 
de  facon  a  atre  bloquee  en  rotation,  ladite  tige  affec- 
tant  une  forme  tubulaire,  et  le  regleur  automatique  de 
timonerie  (200)  comprenant  un  moyen  d'immobilisa- 

w  tion  (22/24-25/26/27/28)  destine  a  immobiliser  en 
rotation  de  maniere  non  permanente  I'un  (20)  des 
ecrous  (20,21)  sur  la  tige  (8)  tubulaire  de  piston  afin 
d'empecher  la  rotation  de  cet  ecrou  (20)  par  rapport 
a  I'element  de  sortie  (19),  caracterisee  en  ce  que  le 

15  piston  presents  une  conformation  peripherique  non 
circulaire  et  se  situe  a  I'interieur  d'un  cylindre  (2  ou  3) 
de  I'organe  de  commande  (100)  possedant  une  paroi 
interne  de  forme  complementaire  (6  ou  7),  de  facon  a 
bloquer  le  piston  (4  ou  5)  en  rotation  par  rapport  au 

20  cylindre  (2  ou  3),  mais  a  lui  permettre  de  coulisser 
dans  ce  cylindre. 

2.  Unite  de  frein  de  bandage  selon  la  revendica- 
tion  1  ,  caracterisee  en  ce  que  le  moyen  d'immobilisa- 
tion  comprend  un  embrayage  (24-25)  en  rappel 

25  elastique  de  prise  entre  ledit  ecrou  (20)  et  une  piece 
de  poussee  (26)  en  rappel  elastique  d'engagement 
par  cannelure  avec  la  tige  tubulaire  (8)  de  piston. 

3.  Unite  de  frein  de  bandage  selon  la  revendica- 
tion  2,  caracterisee  en  ce  que  ledit  moyen  d'immobi- 

30  lisation  est  destine  egalement  a  immobiliser  en 
rotation  de  maniere  non  permanente  le  deuxieme 
ecrou  (21)  sur  la  tige  tubulaire  (8)  de  piston,  le  moyen 
d'immobilisation  comprenant  egalement  une  piece  de 
butee  (30)  qui  est  engagee  par  cannelure  avec  le 

35  deuxieme  ecrou  (21),  un  ecartement  (Z)  existantentre 
I'element  de  butee  (30)  et  I'organe  de  poussee  (26)  du 
moyen  d'immobilisation  lorsque  I'unite  est  en  position 
"desserree",  I'organe  de  commande  de  frein  (100) 
servant,  au  cours  du  fonctionnement,  a  generer  la 

40  force  de  freinage  pour  ramener  I'element  de  butee 
(30)  en  butee  contre  I'organe  de  poussee  (26)  de 
facon  a  bloquer  ledit  deuxieme  ecrou  (21)  sur  la  tige 
tubulaire  (8)  de  piston. 

4.  Unite  de  frein  de  bandage  selon  la  revendica- 
45  tion  3,  caracterisee  en  ce  que  le  deuxieme  (21)  des 

deux  ecrous  (20,  21)  est  engage  par  cannelures  dans 
un  element  d'embrayage  (41)  d'un  embrayage  (44- 
45)  associe  a  cet  ecrou  (21),  I'autre  element 
d'embrayage  (46)  de  cet  embrayage  etant  fixe  dans 

so  un  logement  (1)  de  I'unite,  de  facon  a  bloquer  ce 
deuxieme  ecrou  (21)  en  rotation  lorsque  cet 
embrayage  (44-45)  est  en  prise,  une  piece  de  reposi- 
tionnement  (71)  etant  montee  libre  en  rotation  dans 
cet  autre  element  d'embrayage  (46),  ladite  piece  (71) 

55  pouvant  etre  entraTnee  manuellement  en  rotation  de 
facon  a  ce  qu'une  surface  a  came  (73)  dont  elle  est 
munie,  cooperant  avec  une  surface  a  came  (74) 
correspondante  de  I'autre  element  d'embrayage  (46), 

7 



13  EP  0  326  351  B1  14 

entraTne  la  piece  de  repositionnement  (71)  a  liberer, 
d'une  quart,  I'embrayage  (44-45)  associe  au 
deuxieme  ecrou  (21)  et,  d'autre  part,  I'embrayage  (24- 
25)  entre  le  premier  ecrou  (20)  et  la  piece  de  poussee 
(26),  de  facon  a  permettre  le  deplacement  de  I'ele-  5 
ment  de  sortie  (19)  pour  proceder  au  remplacement 
du  sabot  de  frein. 

5.  Unite  de  frein  de  bandage  selon  la  revendica- 
tion  4,  caracterisee  en  ce  que  la  piece  de  reposition- 
nement  (71),  lorqu'elleestentrainee,  deplace  d'abord  10 
le  deuxieme  ecrou  (21)  de  facon  a  liberer  I'embrayage 
(44-45)  qui  lui  est  associe  puis,  par  deplacement  sup- 
plemental  dudit  deuxieme  ecrou  (21),  deplace  le 
premier  ecrou  (20)  de  facon  a  liberer  I'embrayage 
(24,25)  associe  au  premier  ecrou  (20).  15 

6.  Unite  de  frein  de  bandage  selon  les  revendica- 
tions  1  ,  2,  3,  4  ou  5,  caracterisee  en  ce  que  le  piston 
(4  ou  5)  est  I'un  des  deux  pistons  qui  sont  tous  les 
deux  fixes  a  la  tige  (8)  de  piston  en  etant  bloques  en 
rotation,  le  deuxieme  des  deux  pistons  presentant  20 
egalement  une  conformation  non-circulaire  et  se 
situant  a  I'interieur  d'un  cylindre  de  I'organe  de 
commande  muni  'd'une  paroi  interne  de  forme 
complementaire,  de  facon  a  bloquer  le  piston  en  rota- 
tion  par  rapport  au  cylindre,  mais  a  lui  permettre  25 
cependant  de  coulisser  dans  ce  cylindre. 
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