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Brake  friction  element  assembly. 

®  The  assembly  has  a  friction  element  including  a 
back  plate  (1)  and  a  lining  (2)  of  friction  material.  A 
probe  (3)  of  a  wear  indicator  device  is  passed 
through  a  slot  (4)  in  the  back  plate  (1)  which  is 
dimensioned  to  permit  passage  of  a  part  (6A)  of  the 
probe  (3)  when  the  major  axes  of  said  part  (6A)  and 
the  slot  (4)  are  aligned.  Reverse  movement  of  the 
probe  (3)  through  the  slot  (4)  is  prevented  by  a 
surface  of  the  back  plate  (1)  after  rotation  of  the 
probe  (3)  from  its  aligned  position,  the  part  (6A)  then 
resting  in  recesses  (9).  A  protective  sheath  (8)  for  an 
electrical  lead  (7)  of  the  wear  indicator  provides 
resilient  force  to  hold  the  probe  (3)  in  its  assembled 

.condition. 
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BRAKE  FRICTION  ELEMENT  ASSEMBLY. 

Said  opening  may  alternatively  be  formed  in  an 
initially  separate  component  retained  in  a  position 
in  which  it  bridges  across  an  opening  in  the  back- 
plate,  said  component  supporting  the  indicator  de- 

5  vice  within  the  lining  at  a  depth  equal  to  the  mini- 
mum  permissible  lining  thickness. 

In  a  further  alternative  arrangement,  said  fric- 
tion  lining  has  an  opening  therein  extending  in- 
wardly  from  the  friction  surface  of  the  lining,  the 

10  retention  means  being  disposed  within  said  open- 
ing  and  engaging  a  surface  therein  to  support  the 
conductor  at  a  depth  within  the  lining  equal  to  the 
minimum  permissible  lining  thickness,  the  conduc- 
tor  extending  through  the  friction  element  to  the 

75  side  thereof  remote  from  the  lining  and  the  reten- 
tion  means  being  held  against  said  surface  by  said 
sheath  engaging  a  surface  at  the  backplate  side  of 
the  friction  element. 

Typically,  said  opening  communicates  with  a 
20  smaller  diameter  opening,  the  junction  between 

said  openings  forming  a  shoulder  providing  the 
surface  and  the  retention  means  being  such  that  it 
can  only  enter  the  opening  from  the  lining  end 
thereof. 

25  The  invention  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawings  in  which:- 

Figure  1  is  a  cross  section  through  part  of  a 
brake  friction  element  assembly  of  the  invention  in 

30  the  form  of  a  disc  brake  pad; 
Figure  2  is  a  cross  section  along  the  line  B- 

B  of  Figure  1  ; 
Figure  3  is  a  scrap  plan  view  to  an  enlarged 

scale  of  part  of  the  assembly  of  Figures  1  and  2 
35  with  the  friction  material  omitted; 

Figure  4  is  a  cross  section  along  the  line  A-A 
of  Figure  3; 

Figure  5  is  an  underneath  plan  view  of  part 
of  an  alternative  embodiment  of  the  assembly  of 

40  the  invention; 
Figure  6  is  a  cross  section  along  the  line  C- 

C  of  Figure  5; 
Figure  7  is  a  view  similar  to  Figure  2  of  a 

further  alternative  embodiment  of  the  assembly  of 
45  the  invention; 

Figures  8  to  10  respectively  illustrate  another 
alternative  embodiment  of  the  assembly  of  the  in- 
vention  in  different  stages  of  assembly,  and 

Figure  11  is  a  perspective  view  to  an  en- 
50  larged  scale  of  a  component  part  of  the  assembly 

of  Figures  8  to  10. 

The  brake  friction  element  assembly,  of  which 
a  part  is  illustrated  in  Figures  1  to  4,  is  in  the  form 
of  a  disc  brake  pad  having  a  planar  back  plate  1 

This  invention  relates  to  a  brake  friction  ele- 
ment  assembly  of  the  general  kind  having  a  friction 
element  which  includes  a  lining  of  friction  material 
carried  by  a  backplate,  the  assembly  incorporating 
a  lining  wear  indicator  device  enabling  an  indication 
to  be  provided  to  a  driver  that  a  predetermined 
degree  of  lining  wear  has  taken  place. 

In  some  conventional  assemblies  of  this  gen- 
eral  kind,  the  wear  indicator  is  in  the  form  of  a 
probe  which  extends  into  the  lining  material  to  a 
certain  depth  representing  the  minimum  permis- 
sible  lining  thickness.  The  probe  is  arranged  to 
complete  an  electrical  circuit,  in  use,  by  contacting 
the  rotary  braking  surface  of  a  disc  or  drum  of  the 
brake  when  the  maximum  permissible  lining  wear 
has  occurred  to  provide  an  indication  of  the  need 
for  replacement  of  the  assembly.  Conventionally, 
the  probe  is  often  secured  in  place  by  a  suitable 
adhesive  and  whilst  the  assembly  thus  produced  is 
satisfactory  and  reliable  in  use,  the  method  is  not 
ideal  for  use  on  a  production  assembly  line  since 
the  requirement  for  adhesive  application  and  drying 
or  curing  of  the  adhesive  can  introduce  delays 
which  are  a  hindrance  to  rapid  continuous  assem- 
bly  techniques. 

An  object  of  the  present  invention  is  to  provide 
a  brake  friction  element  assembly  which  is  better 
adapted  to  modern  assembly  line  techniques  than 
the  aforesaid  conventional  arrangement. 

According  to  the  present  invention,  a  brake 
friction  element  assembly  comprises  a  friction  ele- 
ment  having  a  backplate  carrying  a  lining  of  friction 
material,  and  a  lining  wear  indicator  device  having 
an  electrical  conductor  extending  to  a  location  with- 
in  the  lining  material  for  contact,  in  use,  with  a 
rotary  braking  surface  when  the  maximum  permis- 
sible  lining  wear  has  occurred,  and  retention  means 
co-acting  with  the  conductor  and  the  friction  ele- 
ment  to  retain  the  conductor  within  the  assembly, 
characterised  by  a  protective  sheath  surrounding 
the  conductor  and  engaging  the  friction  element 
under  longitudinal  stress  in  order  to  urge  the  con- 
ductor  into  engagement  with  the  retention  means. 

In  one  convenient  arrangement,  the  friction  ele- 
ment  has  a  non-circular  opening  therein  extending 
through  the  backplate,  the  opening  and  retention 
means  being  such  that  passage  of  said  retention 
means  through  the  opening  is  permitted  when  the 
opening  and  said  means  have  a  first  relative  ori- 
entation,  and  that  return  movement  of  said  means 
is  prevented  by  an  adjacent  surface  of  the  assem- 
bly  after  relative  movement  between  said  opening 
and  said  means  to  produce  a  second  relative  ori- 
entation  thereof. 
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upon  which  is  mounted  a  lining  2  of  friction  ma- 
terial.  A  wear  indicator  in  the  form  of  a  probe, 
indicated  generally  at  3,  extends  through  an  open- 
ing  4  in  the  back  plate  and  by  a  distance  X  into  an 
opening  5  in  the  friction  material  2.  The  distance  X 
represents  the  minimum  permitted  lining  thickness 
in  the  worn  condition  of  the  pad.  The  probe  3 
comprises  a  body  or  head  6  around  which  is  loop- 
ed  a  wire  7,  of  which  an  outermost  portion  7A  faces 
a  rotatable  surface  (not  shown)  against  which  the 
friction  lining  2  is  applied  during  a  braking  opera- 
tion.  The  portion  of  the  wire  7  outside  the  friction 
element  is  protected  by  a  surrounding  sheath  8. 

As  will  be  seen  more  clearly  from  Figures  2  to 
4,  the  opening  4  has  the  shape  of  an  elongate  slot, 
and  the  head  6  is  generally  T-shaped  with  the 
cross-bar  6A  of  the  T  dimensioned  to  pass  with  a 
small  clearance  through  the  slot  when  the  major 
axes  of  the  slot  and  cross-bar  extend  in  the  same 
direction.  The  cross-bar  6A  cannot  pass  through 
the  slot  4  when  said  major  axes  are  not  directed  in 
the  aforesaid  manner.  A  pair  of  recesses  9  are 
formed  in  the  upper  surface  of  the  backplate  1 
adjacent  and  extending  at  right  angles  to  the  slot  4. 

In  order  to  assemble  the  wear  indicator  probe  3 
into  the  friction  element,  the  cross-bar  6A  of  the 
head  is  aligned  with  and  passed  through  the  slot  4 
in  the  backplate,  the  head  then  being  turned 
through  90°  to  enable  the  cross-bar  to  be  posi- 
tioned  within  the  recesses  9  and  be  thereby  pre- 
vented  from  return  movement  through  the  slot.  In 
order  to  retain  the  wear  indicator  in  its  operative 
position  as  shown,  use  is  made  of  the  protective 
sheath  8  which  has  a  length  slightly  greater  than 
that  required  for  its  protective  function  so  that  when 
the  sheath  is  trapped  between  opposed  surfaces,  it 
is  compressed  and  creates  a  resilient  force  in  its 
longitudinal  direction.  In  the  case  illustrated,  the 
remote  end  of  the  sheath,  (not  shown)  would  be 
engaged,  for  example,  with  a  connector  socket  and 
the  end  of  the  sheath  adjacent  the  wear  indicator  is 
engaged  against  the  adjacent  surface  of  the  back- 
plate  1  .  The  resilient  force  thus  produced  longitudi- 
nally  of  the  sheath  is  transmitted  by  the  wire  7  to 
the  opposite  side  of  the  backplate  and  is  sufficient 
to  retain  the  head  6  within  the  recesses  9. 

As  will  be  readily  understood  by  those  familiar 
with  the  art,  when  the  friction  lining  2  has  worn 
sufficiently  to  bring  the  wire  7  into  contact  with  the 
rotary  surface  of  the  brake  disc,  an  electrical  circuit 
is  completed  to  permit  an  indication  to  be  given  to 
a  driver  that  pad  replacement  is  necessary. 

In  the  alternative  embodiment  illustrated  in  Fig- 
ures  5  and  6,  the  probe  is  identical  to  that  in  the 
previous  embodiment,  but  the  elongate  slot  4  and 
recesses  9  are  formed  entirely  within  the  friction 
lining  2,  rather  than  in  the  backplate,  as  previously. 
In  this  embodiment,  use  is  made  of  an  opening  10 

formed  in  the  backplate  to  receive  a  spigot  11  of 
the  friction  lining  2  which  serves  to  key  the  lining 
when  moulded  to  the  backplate.  The  slot  4  and 
recesses  9  are  formed  within  the  spigot  11  op- 

5  posite  to  a  hole  5  in  the  lining  material,  as  pre- 
viously.  Insertion  of  the  probe  and  the  positioning 
thereof  within  the  recesses  9'  is  as  described  in 
connection  with  the  previous  embodiment,  as  is  the 
retention  therein  by  the  use  of  resilient  force  de- 

10  rived  from  the  sheath  8  which,  in  this  embodiment, 
abuts  the  adjacent  exposed  surface  of  the  friction 
lining  2. 

Figure  7  illustrates  an  alternative  embodiment 
in  which  the  slots  and  recesses  are  formed  in  a 

75  separate  component,  shown  in  the  form  of  a  dished 
washer  12  which  is  retained  against  the  outer  sur- 
face  of  the  backplate  1  by  part  of  the  friction  lining 
2  which  is  moulded  over  the  outer  periphery  of  the 
washer,  trapping  it  securely  in  position  in  alignment 

20  with  an  opening  13  through  the  backplate.  In  this 
embodiment,  a  slot  14,  similar  to  the  slot  4  in  the 
previous  embodiments,  is  formed  in  the  washer  12, 
which  also  has  shallow  depressions  formed  at  right 
angles  to  the  slot  14  which  perform  the  function  of 

25  the  recesses  9  in  the  previous  embodiments.  The 
probe  3  is  again  T-shaped,  having  a  cross-bar  6A 
of  similar  shape  to  but  slightly  smaller  dimensions 
than  the  slot  14,  enabling  the  head  6  to  be  assem- 
bled  in  relation  to  the  washer  12  in  a  similar  man- 

30  ner  to  that  described  for  the  previous  embodiments 
in  relation  to  the  backplate  and  lining  respectively. 
The  sheath  8  is  again  used  to  generate  the  neces- 
sary  retention  force,  this  time  abutting  the  under- 
side  of  the  washer  12. 

35  In  the  alternative  embodiment  of  Figures  8  to 
11,  a  circular  hole  20  is  formed  through  the  back 
plate  21  and  receives  a  portion  22A  of  the  friction 
lining  22  therein  in  conventional  manner.  The  lining 
is  itself  provided  with  a  through  hole  23  leading 

40  into  a  larger  diameter  opening  24  extending  to  the 
outer  surface  25  of  the  lining.  A  pad  wear  indicator 
probe  is  formed  by  a  looped  conductor  26  pro- 
tected  by  a  surrounding  sheath  27,  the  loop  being 
supported  in  a  desired  position  within  the  lining  by 

45  a  separately  made  retainer  28  illustrated  in  more 
detail  in  Figure  1  1  . 

The  retainer  28  can  be  seen  to  be  in  the  form 
of  a  generally  cylindrical  plug  having  a  stem  29 
and  a  larger  diameter  flange  or  head  30  at  one  end 

so  thereof.  The  stem  has  a  pair  of  diametrically  op- 
posed  longitudinal  slots  31  extending  over  its  entire 
length,  including  the  head  30. 

The  indicator  device  is  assembled  on  the  pad 
by  first  pulling  back  the  sheath  27  to  expose  a 

55  length  of  the  probe  26  and  the  latter  is  then  passed 
through  the  holes  23,  24  in  the  lining  (Figure  8). 
The  plug  28  is  then  inserted  into  the  loop,  with  the 
two  sides  26A  of  the  loop  engaged  in  the  grooves 
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4.  An  assembly  according  to  Claim  2  or  Claim 
3,  characterised  in  that  a  recess  (9)  is  provided 
adjacent  the  opening  (4)  and  has  an  orientation 
angularly  displaced  from  that  of  said  opening,  said 

5  adjacent  surface  (9A)  being  in  the  recess  (9). 
5.  An  assembly  according  to  any  one  of  Claims 

2  to  4,  characterised  in  that  said  opening  (4)  and 
recess  (9)  are  formed  in  the  backplate  (1)  and  the 
lining  (2)  has  an  aperture  (5)  which  receives  the 

w  indicator  device  to  a  depth  equal  to  the  minimum 
permissible  lining  thickness,  said  sheath  (8)  engag- 
ing  the  backplate  (1). 

6.  An  assembly  according  to  any  one  of  Claims 
2  to  4,  characterised  in  that  said  opening  (4)  and 

75  recess  (9)  are  formed  in  the  lining  (2)  such  as  to 
support  the  indicator  device  at  a  depth  equal  to  the 
minimum  permissible  lining  thickness,  said  sheath 
(8)  engaging  the  lining  (2). 

7.  An  assembly  according  to  any  one  of  Claims 
20  2  to  4,  characterised  in  that  said  opening  and 

recess  are  formed  in  a  separately  made  compo- 
nent  (12)  retained  in  a  position  in  which  it  bridges 
across  an  opening  (13)  in  the  backplate  (1),  said 
component  (12)  supporting  the  indicator  device 

25  within  the  lining  at  a  depth  equal  to  the  minimum 
permissible  lining  thickness. 

8.  An  assembly  according  to  Claim  7  charac- 
terised  in  that  the  component  (12)  is  retained  be- 
tween  the  lining  (2)  and  backplate  (1)  in  said  posi- 

30  tion. 
9.  An  assembly  according  to  Claim  1,  charac- 

terised  in  that  said  friction  lining  (25)  has  an  open- 
ing  (24)  therein  extending  inwardly  from  the  friction 
surface  (25)  of  the  lining  (22),  the  retention  means 

35  (28)  being  disposed  within  said  opening  (24)  and 
engaging  a  surface  (24A)  therein  to  support  the 
conductor  (26)  at  a  depth  within  the  lining  (25) 
equal  to  the  minimum  permissible  lining  thickness, 
the  conductor  extending  through  the  friction  ele- 

40  ment  to  the  side  thereof  remote  from  the  lining  (22) 
and  the  retention  means  (28)  being  held  against 
said  surface  (24A)  by  said  sheath  (8)  engaging  a 
surface  at  the  backplate  side  of  the  friction  ele- 
ment. 

45  10.  An  assembly  according  to  Claim  9  charac- 
terised  in  that  said  opening  (24)  communicates  with 
a  smaller  diameter  opening  (23),  the  junction  be- 
tween  said  openings  forming  a  shoulder  providing 
the  surface  (24A)  and  the  retention  means  (28) 

so  being  such  that  it  can  only  enter  the  opening  (24) 
from  the  lining  end  thereof. 

11.  An  assembly  according  to  Claim  10  charac- 
terised  in  that  the  retention  means  (28)  is  initially 
separate  from  the  conductor  and  is  placed  in  en- 

55  gagement  with  the  latter  when  this  has  been 
passed  through  the  openings  (23,  24)  from  the 
backplate  side  of  the  friction  element. 

31  and  the  end  26B  of  the  loop  engaged  over  a 
bridge  portion  32  of  the  plug,  as  can  be  seen  in 
Figure  9.  The  loop  is  then  retracted,  together  with 
the  plug  (Figure  10),  until  the  latter  comes  to  rest 
with  the  head  30  against  an  internal  shoulder  24A 
formed  at  the  junction  between  the  holes  23  and  24 
in  the  lining.  The  sheath  27  is  then  released  and, 
by  virtue  of  its  inherent  resilience,  springs  back  to 
the  position  shown  in  Figure  10  in  which  it  engages 
the  underside  of  the  lining  and  acts  to  hold  the 
plug  in  place. 

The  invention  will  be  seen  to  provide  a  brake 
friction  element  assembly  including  a  wear  indica- 
tor  which  can  rapidly  be  attached  thereto  without 
the  use  of  adhesive  and  retained  in  position  without 
the  necessity  for  additional  components.  It  will  be 
understood  that  the  invention  may  be  applied  to 
any  form  of  brake  friction  element  assembly  of  the 
general  kind  referred  to,  including  a  shoe  assembly 
for  use  in  a  drum  brake.  Although  all  of  the  de- 
scribed  embodiments  employ  the  protective  sheath 
8  in  a  compressive  mode  in  order  to  generate  the 
required  retention  force,  it  may  alternatively  be 
used  under  tension  for  the  same  purpose. 

Claims 

1  .  A  brake  friction  element  assembly  compris- 
ing  a  friction  element  having  a  backplate  (1)  carry- 
ing  a  lining  (2)  of  friction  material,  and  a  lining  wear 
indicator  device  having  an  electrical  conductor  (7) 
extending  to  a  location  within  the  lining  material  for 
contact,  in  use,  with  a  rotary  braking  surface  when 
the  maximum  permissible  lining  wear  has  occurred, 
and  retention  means  (6)  co-acting  with  the  conduc- 
tor  (7)  and  the  friction  element  to  retain  the  con- 
ductor  within  the  assembly,  characterised  by  a 
protective  sheath  (8)  surrounding  the  conductor 
and  engaging  the  friction  element  under  longitudi- 
nal  stress  in  order  to  urge  the  conductor  into  en- 
gagement  with  the  retention  means  (6). 

2.  An  assembly  according  to  Claim  1,  charac- 
terised  m  that  the  friction  element  (1  ,  2)  has  a  non- 
circular  opening  (4)  therein  extending  through  the 
backplate  (1),  the  opening  (4)  and  retention  means 
(6)  being  such  that  passage  of  said  retention 
means  (6)  through  the  opening  (4)  is  permitted 
when  the  opening  and  said  means  have  a  first 
relative  orientation,  and  that  return  movement  of 
said  means  (6)  is  prevented  by  an  adjacent  surface 
(9A)  of  the  assembly  after  relative  movement  be- 
tween  said  opening  and  said  means  to  produce  a 
second  relative  orientation  thereof. 

3.  An  assembly  according  to  Claim  2  charac- 
terised  m  that  said  movement  is  an  angular  move- 
ment. 
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,12.  An  assembly  according  to  Claim  10  or 
Claim  1  1  characterised  in  that  the  retention  means 
(28)  has  a  generally  cylindrical  portion  (29)  dimen- 
sioned  to  pass  into  the  smaller  diameter  opening 
(23)  and  a  radial  flange  (30)  dimensioned  to  enter  5 
the  opening  (24)  but  not  the  opening  (23),  the 
retention  means  being  provided  with  longitudinal 
grooves  (31)  to  receive  the  respective  arms  (26A) 
of  the  conductor  (26)  and  providing  a  bridge  (32) 
on  which  a  closed  loop  portion  (26B)  of  the  con-  w 
ductor  is  supported  in  use. 
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