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©  Improvements  in  vehicle  disc  brakes  of  the  liquid  cooled  type. 

©  A  rotatable  member  for  a  brake  of  the  liquid 
cooled  type  comprises  a  disc  (2)  provided  on  op- 
posite  sides  with  annular  braking  faces  (3,  4).  The 
disc  incorporates  a  plurality  of  angularly  spaced  liq- 
uid  supply  slots  (12)  which  extend  through  the  ma- 
terial  of  the  disc  and  radially  outwards  from  a  posi- 
tion  inwardly  of  the  inner  peripheral  edges  of  the 

*—  braking  faces  (3,  4).  A  portion  (13)  at  the  inner  end 
^ o f   each  slot  (12)  is  of  a  circumferential  length  greater 
ggthan  the  remainder  of  the  slot  (12). 

O   The  member  may  comprise  a  braking  member 
QQfor  the  brake,  or  it  may  be  separate  from  the  brake 
©and  act  as  a  pump  member  in  the  form  of  a  turbo 
^ d i s c .  
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IMPROVEMENTS  IN  VEHICLE  DISC  BRAKES  OF  THE  LIQUID  COOLED  TYPE 

This  invention  relates  to  improvements  in  ve- 
hicle  disc  brakes  of  the  liquid-cooled  type,  of  the 
kind  in  which  at  least  one  rotatable  friction  braking 
member  slidably  keyed  to  a  shaft  to  be  braked  is 
rotatable  in  a  housing  containing  a  cooling  liquid  for 
cooling  the  braking  member,  and  actuating  means 
is  provided  for  urging  the  braking  member  into 
engagement  with  a  relatively  stationary  braking  sur- 
face  to  apply  the  brake.  This  invention  is  also 
concerned  with  the  rotatable  member  for  such  a 
brake,  suitably  a  rotatable  friction  member  or  a 
rotatable  pump  member. 

Brakes  of  the  kind  set  forth  are  commonly 
used  in  tractors  or  the  like  vehicles,  and  the  cooling 
liquid  usually  comprises  oil  from  the  gearbox.  In 
order  to  minimises  parasitic  drag,  particularly  when 
the  oil  is  cool,  and  conserve  consequent  power,  it 
is  usual  for  the  oil  in  the  gearbox  to  be  maintained 
substantially  at  the  minimum  level  only  necessary 
to  provided  adequate  lubrication.  This,  in  turn,  cre- 
ates  the  problem  that  such  a  minimum  level  repre- 
sents  a  volume  of  oil  which  is  normally  inadequate 
to  achieve  a  degree  of  cooling  of  the  braking 
member  necessary  to  sustain  a  minimum  wear  life 
for  the  lining. 

In  our  GB-A-2  141  193  we  have  disclosed  a 
disc  brake  of  the  kind  set  forth  in  which  the  braking 
member  carries  a  lining  of  friction  material,  and  the 
lining  of  friction  material  is  separated  into  inner  and 
outer  annular  rings  by  a  single  annular  groove, 
substantially  coaxially  with  the  axis  of  rotation  of 
the  rotatable  friction  braking  member,  said  groove 
acting  as  a  reservoir  for  cooling  liquid,  throttling 
means  are  provided  for  throttling  the  flow  of  liquid 
across  the  braking  faces  of  the  rings,  and  reservoir 
supply  flow  grooves  are  provided  in  the  inner  ring 
to  replenish  the  cooling  liquid  of  the  annular 
groove. 

In  some  of  the  specific  constructions  disclosed 
in  GB-A-2  141  193,  the  reservoir  supply  grooves 
comprise  slots  which  pass  through  the  material  of 
the  braking  member  and  the  lining  and  are  parallel- 
sided  and  elongate  radially,  the  slots  extending 
radially  outwards  from  a  position  inwardly  of  the 
inner  edge  of  the  inner  ring. 

According  to  our  invention  a  rotatable  member 
for  a  brake  of  the  liquid-cooled  type  comprises  a 
rotatable  disc  having  an  inner  peripheral  edge  and 
an  outer  peripheral  edge,  and  the  disc  incorporates 
a  plurality  of  angularly  spaced  liquid  supply 
grooves  in  the  form  of  slots  which  extend  through 
the  material  of  the  disc  and  radially  outwards  from 
a  position  inwardly  of  the  inner  peripheral  edge, 
and  at  least  a  portion  of  the  inner  end  of  each  slot 
is  of  a  circumferential  length  greater  than  the  re- 

mainder  of  the  slot. 
When  the  rotatable  member  comprises  a  rotat- 

able  friction  member  for  a  disc  brake  of  the  liquid- 
cooled  type  the  disc  is  provided  on  opposite  sides 

s  with  annular  braking  surfaces,  each  having  an  inner 
peripheral  edge  and  an  outer  peripheral  edge,  the 
slots  extend  radially  outwards  from  a  position  in- 
wardly  of  the  inner  peripheral  edges  of  the  braking 
surfaces. 

70  Increasing  the  circumferential  length  of  the  in- 
ner  end  portion  of  each  slot  increases  liquid  "pick- 
up",  thereby  enhancing  the  distribution  of  liquid  to 
the  braking  surfaces. 

Each  slot  may  be  of  substantially  L-shaped 
75  outline,  or  Tee-shaped  outline,  with  the  foot  of  the 

L,  or  the  head  of  the  Tee  constituting  the  inner  end 
portion. 

Preferably  the  braking  member  is  also  com- 
bined  in  an  assembly  with  a  plurality  of  angularly 

20  spaced  baffles  with  extend  axially  from  at  least  one 
face  of  the  braking  member  and  preferably  cor- 
respond  in  number  to  the  number  of  slots  provided 
in  the  member,  the  baffles  overlie  the  inner  end 
portions  of  the  slots  but  terminate  short  of  the  inner 

25  peripheral  edge  of  the  respective  braking  surface. 
The  baffles  may  be  disposed  adjacent  to  the 

trailing  edges  of  the  slots  for  a  normal  forward 
direction  of  rotation  of  the  members  in  order  to 
improve  the  direction  of  cooling  liquid  into  the 

30  slots. 
When  the  slots  are  of  L-shaped  outline,  the 

inner  end  portions  extend  circumferentially  rela- 
tively  away  from  baffles. 

Consequently  the  baffles  are  arranged  within  a 
35  reservoir  for  cooling  liquid  which  is  defined  be- 

tween  the  braking  member  and  an  annular  wall  and 
to  which  liquid  is  supplied  from  a  sump  by  suitable 
means,  such  as  by  gravity  or  a  pumped  supply. 

When  the  rotatable  member  comprises  a  rotat- 
40  able  pump  member  for  circulating  liquid  through  a 

brake  of  the  liquid-cooled  type  the  disc  is  also 
provided  with  an  arrangement  of  liquid-flow 
grooves  constructed  and  arranged  according  to  the 
amount  of  liquid  to  be  carried. 

45  For  example,  the  disc  may  have  wider  artery 
grooves  feeding  smaller  capilliary  grooves,  and/or 
smaller  capilliary  grooves  leading  into  larger  vein 
grooves  which  then  expel  oil  from  the  disc. 

Preferably  the  disc  comprises  an  annular  metal 
50  core  provided  on  opposite  sides  with  linings  of 

friction  or  other  similar  material,  the  slots  extend 
through  the  material  of  the  core  and  through  the 
linings,  and  the  liquid  flow  grooves  are  provided 
only  in  the  linings. 

This  has  the  advantage  that  the  pump  member 
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nay  also  be  utilised  to  act  as  a  braking  member  in 
a  disc  brake  of  the  liquid-cooled  type. 

Conveniently,  however,  the  pump  member  may 
oe  separate  from  and  outside  the  braking  members 
3r  stack  in  a  brake  of  the  liquid-cooled  type. 

This  enables  us  to  increase  the  diameter  be- 
/ond  that  of  the  friction  members  which,  in  turn, 
allows  greater  peripheral  speeds,  large  annular  vol- 
jme,  and  much  lower  oil  feed  level,  for  example 
From  below  the  normal  level  of  liquid  in  the  sump  of 
an  axle. 

In  such  a  construction  the  pump  member  is 
driven  from  the  shaft  to  be  braked  and  on  which  it 
is  slidably  mounted. 

In  other  constructions  the  pump  member  may 
be  installed  in  other  positions,  for  example  at  the 
sntrance  to  the  differential  driving  the  axle  to  be 
braked,  or  between  the  differential  and  the  or  each 
axle  or  half  shaft. 

Some  embodiments  of  our  invention  are  illus- 
trated  in  the  occupying  drawings  in  which:- 

Figure  1  is  an  end  view  of  a  friction  braking 
member  for  a~brake  of  the  liquid-cooled  multi-plate 
type; 

Figure  2  is  a  section  on  the  line  2-2  of 
Figure  1; 

Figure  3  is  a  view  similar  to  Figure  1  of 
another  friction  member; 

Figure  4  is  a  section  on  the  line  4-4  of 
Figure  "3; 

Figure  5  is  a  section  on  the  line  5-5  of 
Figure  3; 

Figure  6  is  a  view  similar  to  Figure  1  illus- 
trating  "a~portion  of  a  rotatable  disc  for  a  brake  of 
the  liquid-cooled  multi-plate  type; 

Figure  7  is  a  section  through  a  brake  of  the 
multi-plate  typ"e  embodying  the  disc  of  Figure  6  as 
a  pump  member; 

Figure  8  shows  the  incorporation  of  the  disc 
of  Figure  6  at  the  entrance  to  a  differential;  and 

Figure  9  shows  the  incorporation  of  spaced 
discs  in  an  axle. 

The  friction  braking  member  illustrated  in  Fig- 
ures  1  and  2  of  the  accompanying  drawings  is 
suitable  for  use  as  a  rotatable  braking  member  in  a 
multi-plate  disc  brake  of  the  liquid-cooled  type, 
such  as  that  disclosed  in  our  GB-A-2  141  193,  with 
the  braking  member  mounted  for  sliding  axial 
movement  on  a  rotatable  shaft  1  which  extend 
axially  through  the  housing  of  the  brake.  The  hous- 
ing  also  defines  a  sump  for  liquid  for  cooling  the 
braking  surfaces  of  the  brake,  specifically  the  en- 
gaging  faces  between  the  rotatable  friction  braking 
members,  and  the  relatively  stationary  compo- 
nents. 

The  friction  braking  member  comprises  a  metal 
disc  2  of  annular  outline  which  is  slidably  splined 

on  the  shaft  1  .  me  disc  i  is  proviaea  on  opposite 
sides  with  annular  linings  3,  4  of  friction  material 
which  are  superimposed  and  of  which  the  outer 
peripheral  edges  coincide  with  the  outer  peripheral 

5  edge  of  the  disc. 
A  wall  4  of  dish-shaped  outline  comprises  op- 

positely  directed  inner  and  outer  annular  flanges  5, 
6  which  are  interconnected  by  a  circumferentially 
extending  rim  7.  The  inner  flange  5  is  of  greater 

io  radial  length  than  the  outer  flange  6,  and  the  outer 
flange  6  is  secured  to  the  disc  with  its  outer  periph- 
eral  edge  disposed  inwardly  of  the  inner  peripheral 
edge  of  the  lining  3. 

A  reservoir  10  for  liquid  defined  between  the 
75  wall  4  and  the  disc  2  is  adapted  to  be  supplied  with 

liquid  at  a  level  11  in  the  sump  in  the  housing. 
The  braking  member  is  provided  with  a  plural- 

ity  of  angularly  spaced  slots  12,  each  of  generally 
Tee-shaped  outline,  and  through  which  liquid  is  fed 

20  from  the  reservoir  10  and  to  the  outer  faces  of  the 
friction  linings  3,  4  which  constitute  braking  faces. 
Specifically  each  slot  has  an  inner  portion  13  com- 
prising  the  head  of  the  Tee  which  extends  circum- 
ferentially  in  opposite  direction  from  a  central  stem 

25  14  which  ,  in  turn,  extends  radially  towards  the 
peripheral  edge  of  the  member.  The  heads  13  of 
all  the  slots  12  lie  on  a  pitch  circle.  The  slots  12 
extend  between  opposite  sides  of  the  member, 
passing  through  both  the  material  of  the  disc  2, 

30  and  the  material  of  the  friction  linings  3,  and  4. 
Innermost  portions  of  the  heads  13  project  into 

the  reservoir  10  to  enable  liquid  to  be  fed  by 
centrifugal  force  from  the  reservoir  10,  and  onto  the 
braking  faces. 

35  To  enhance  the  pick-up  and  retention  of  liquid 
within  the  slots  12,  the  reservoir  10  is  divided 
interiorly  into  a  plurality  of  angularly  spaced  cham- 
bers,  each  of  generally  segmental  outline,  by 
means  of  angularly  spaced  radial  baffles  15  cor- 

40  responding  in  number  to  the  number  of  slots  12 
provided.  The  baffles  15  extend  from  the  outer 
edge  of  the  reservoir  10,  thereby  overlapping  the 
innermost  portions  of  the  heads  13,  substantially  to 
the  inner  edge  of  the  flange  5,  and  each  baffle  15 

45  is  located  at  the  trailing  end  of  each  respective  slot 
12,  for  a  given  normal  forward  direction  of  disc 
rotation.  The  baffles  15  act  to  direct  the  cooling 
liquid  into  the  respective  slots  12. 

As  in  the  constructions  described  in  GB-A-  2 
so  141  193,  the  outer  faces  of  the  linings  3  and  4  are 

provided  with  liquid-flow  grooves  16  to  facilitate  the 
transfer  of  liquid  across  the  braking  faces. 

In  the  member  illustrated  in  Figures  3-5,  the 
baffles  15  are  extended  radially  inwardly  of  the 

55  inner  peripheral  edge  of  the  flange  5  and  are 
inclined  with  respect  to  the  wall  4  and  the  disc  2 
itself  so  that  the  disc  acts  as  an  impeller  to  help  fill 
the  reservoir  10.  The  slots  12  are  of  L-shaped 

3 
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outline  with  their  feet  19  projecting  circumferentially 
relatively  away  from  the  baffles  1  5  which  are  again 
located  at  the  trailing  ends  of  the  slots  1  2. 

The  wall  4  and  the  baffles  15  are  constructed 
from  metal  pressings  20,  21  . 

The  pressing  21  is  generally  flat  with  flaps  23 
bent  up  from  it,  and  the  pressing  20,  which  com- 
prises  the  wall  4,  is  of  generally  dish-shaped  out- 
line  with  the  free  ends  of  the  flaps  23  engaging  the 
inner  face  of  the  wall  4.  The  pressings  20  and  21 
are  attached  to  the  disc  by  any  suitable  means,  for 
example  by  welding,  the  use  of  tags,  or  by  bond- 
ing. 

The  braking  member  of  Figures  3-5  is  other- 
wise  the  same  as  that  of  Figures  1  and  2,  and 
corresponding  reference  numerals  have  been  ap- 
plied  to  corresponding  parts. 

The  rotatable  member  39  illustrated  in  Figure  6 
of  the  drawings  is  similar  to  that  of  Figure  1  and 
may  be  used  as  a  braking  member  in  a  multi-plate 
disc  brake  of  the  liquid-cooled  type  as  described 
above. 

In  this  construction  the  slots  12  again  extend 
through  the  material  of  the  metal  disc  2  and  both 
annular  linings  3  and  4,  and  both  linings  3,4  are 
formed  with  patterns  of  liquid-flow  grooves  30  to 
facilitate  the  transfer  of  liquid  across  the  outer 
faces  of  the  linings.  As  illustrated,  each  pattern  of 
flow  grooves  comprise  an  artery  groove  31  which 
leads  from  the  outer  end  of  a  stem  1  4  of  a  slot  1  2, 
and  feeds  smaller  capilliary  grooves  32  which  are 
generally  radial  and  terminate  at  the  edge  of  the 
respective  lining  3,4.  In  addition,  a  single  capilliary 
groove  33  extends  radially  outwards  from  the  outer 
end  of  the  stem  1  4  itself.  The  heads  1  3  of  adjacent 
slots  12  are  also  interconnected  by  capilliary 
grooves  34  which,  in  turn,  lead  into  larger  vein 
grooves  35,  again  terminating  at  the  edge  of  the 
member. 

The  rotatable  member  illustrated  in  Figure  6 
may  also  be  embodied  in  a  brake  of  the  multi-plate 
liquid-cooled  type  in  a  position  which  is  separate 
from,  and  spaced  from  the  braking  member,  or 
stack.  In  such  a  construction,  the  member  acts  as  a 
turbo  disc  or  pump  member. 

As  illustrated  in  Figure  7  the  member  39  is 
spaced  axially  in  a  housing  40  from  the  brake  stack 
41  and  is  slidably  mounted  on  a  shaft  or  axle  42 
adapted  to  be  braked. 

The  diameter  of  the  member  39  is  greater  than 
that  of  the  braking  members  of  the  stack  of  which 
one  is  illustrated  at  43.  This  increases  the  periph- 
eral  speed  in  comparison  with  that  of  the  braking 
members,  enabling  a  larger  volume  of  liquid  to  be 
pumped  from  a  much  lower  liquid  or  oil  level  in  a 
sump  as  shown  at  44. 

The  turbo-disc  39  may  be  installed  as  shown  in 
Figure  8  at  the  entrance  to  an  axle  differential  50  to 

pump  liquid  to  each  of  two  liquid-cooled  brakes 
51,52,  each  adapted  to  brake  one  respective  axle 
or  half  shaft  53,54. 

In  another  construction  shown  in  Figure  9,  a 
5  turbo  disc  is  associated  with  each  brake  51,52. 

Claims 

10  1  .  A  rotatable  member  for  a  brake  of  the  liquid- 
cooled  type  comprises  a  rotatable  disc  (2)  having 
an  inner  peripheral  edge  and  an  outer  peripheral 
edge,  and  the  disc  incorporates  a  plurality  of  an- 
gularly  spaced  liquid  supply  grooves  (12)  in  the 

75  form  of  slots  which  extend  through  the  material  of 
the  disc  and  radially  outwards  from  a  position  in- 
wardly  of  the  inner  peripheral  edge,  characterised 
in  that  at  least  a  portion  (13)  of  the  inner  end  of 
each  slot  is  of  a  circumferential  length  greater  than 

20  the  remainder  of  the  slot. 
2.  A  member  according  to  Claim  1,  charac- 

terised  in  that  the  member  comprises  a  rotatable 
friction  member  for  a  disc  brake  of  the  liquid- 
cooled  type  with  the  disc  (2)  provided  on  opposite 

25  sides  with  annular  braking  surfaces  (3,4),  each  hav- 
ing  an  inner  peripheral  edge  and  an  outer  periph- 
eral  edge,  the  slots  (12)  extend  radially  outwards 
from  a  position  inwardly  of  the  inner  peripheral 
edges  of  the  braking  surfaces. 

30  3.  A  member  according  to  Claim  1  and  Claim 
2,  characterised  in  that  each  slot  (12)  slot  is  sub- 
stantially  L-shaped  outline,  and  the  foot  (19)  of  the 
L  constitutes  the  inner  end  portion. 

4.  A  member  according  to  Claim  1  or  Claim  2, 
35  characterised  in  that  each  slot  (12)  is  substantially 

of  Tee  outline  with  the  head  (13)  of  the  Tee  con- 
stituting  the  inner  end  portion. 

5.  A  member  according  to  any  of  Claims  2-4, 
characterised  in  that  the  braking  member  is  also 

40  combined  in  an  assembly  with  a  plurality  of  an- 
gularly  spaced  baffles  (15)  with  extend  axially  from 
at  least  one  face  of  the  braking  member  the  baffles 
overlie  the  inner  end  portions  (13)  of  the  slots  but 
terminate  short  of  the  inner  peripheral  edge  of  the 

45  respective  braking  surface. 
6.  A  member  according  to  Claim  5,  charac- 

terised  in  that  the  baffles  (15)  correspond  in  num- 
ber  to  the  number  of  slots  (12)  provided  in  the 
member. 

so  7.  A  member  according  to  Claim  5  or  Claim  6, 
characterised  in  that  the  baffles  (15)  are  disposed 
adjacent  to  the  trailing  edges  of  the  slots  (12)  for  a 
normal  forward  direction  of  rotation  of  the  members 
in  order  to  improve  the  direction  of  cooling  liquid 

55  into  the  slots. 

4 
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8.  A  member  according  to  Claim  7,  charac- 
terised  in  that  the  slots  (12)  are  of  L-shaped  out- 
line,  and  the  inner  end  portions  (13)  extend  circum- 
ferentially  relatively  away  from  baffles  (15). 

9.  A  member  according  to  any  of  Claims  5-8,  5 
characterised  in  that  the  baffles  (15)  are  arranged 
within  a  reservoir  for  cooling  liquid  which  is  defined 
between  the  braking  member  and  an  annular  wall 
(5)  and  to  which  liquid  is  adapted  to  be  supplied 
from  a  sump  by  suitable  means,  such  as  by  gravity  to 
or  a  pumped  supply. 

10.  A  member  according  to  Claim  1,  charac- 
terised  in  that  the  rotatable  member  comprises  a 
rotatable  pump  member  for  circulating  liquid 
through  a  brake  of  the  liquid-cooled  type  and  the  75 
disc  (2)  is  also  provided  with  an  arrangement  of 
liquid-flow  grooves  (31,32,34,35)  constructed  and 
arranged  according  to  the  amount  of  liquid  to  be 
carried. 

11.  A  member  according  to  Claim  10,  charac-  20 
terised  in  that  the  disc  (2)  has  wider  artery  grooves 
(31)  feeding  smaller  capilliary  grooves  (32),  and/or 
smaller  capilliary  grooves  (34)  leading  into  larger 
vein  grooves  (35). 

12.  A  member  according  to  any  preceding  25 
claims,  characterised  in  that  the  disc  (2)  comprises 
an  annular  metal  core  provided  on  opposite  sides 
with  linings  (3,4)  of  friction  or  other  similar  material, 
the  slots  (12)  extend  through  the  material  of  the 
core  and  through  the  linings,  and  liquid  flow  30 
grooves  (31,32,34,35)  are  provided  only  in  the  lin- 
ings. 
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