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Description 

This  invention  relates  to  the  control  of  the 
braking  forces  in  tractor-trailer  combinations  of 
road  vehicles,  either  separate  tractors  and  trailers 
joined  by  a  drawbar,  or  vehicles  with  semi-trailers. 

When  the  brakes  are  applied  it  is  desirable  that 
the  braking  forces  should  be  such  that  trailer  nei- 
ther  tries  to  overrun  the  tractor  (indicating  that  it  is 
not  being  braked  enough)  nor  produces  an  addi- 
tional  drag  load  on  the  tractor  (indicating  that  it  is 
being  braked  too  hard).  The  first  situation  can  lead 
to  jack-knifing  and  the  second  may  lead  to  trailer 
swing.  In  both  cases  the  minimum  distance  in 
which  the  combination  can  be  brought  to  a  halt  is 
greater  than  it  would  be  in  the  ideal  condition,  in 
which  both  are  braked  equally. 

This  ideal  situation  is  difficult  to  achieve,  bear- 
ing  in  mind  that  the  weight  of  both  vehicles,  but 
especially  of  the  trailer  in  the  case  of  load-carrying 
vehicles,  can  vary  widely  between  the  unladen  and 
fully  laden  conditions;  a  braking  force  appropriate 
to  the  fully  laden  condition  would  certainly  cause 
the  brakes  to  lock  in  the  unladen  vehicle. 

Attempts  have  been  made  to  solve  this  prob- 
lem.  It  has  been  proposed,  for  example  to  adjust 
the  braking  force  applied  to  the  trailer,  as  a  propor- 
tion  of  that  applied  to  the  tractor,  manually  in 
accordance  with  the  known  load  being  carried  on 
the  trailer  at  the  time.  Clearly  this  is  impractical  in 
normal  commercial  use  and  will  soon  fail  to  be 
implemented. 

A  better  solution  is  that  disclosed  in  British 
Patent  Specification  No.  1  497  179  of  Daimler- 
Benz,  in  which,  in  an  electric  braking  system,  an 
electric  signal  dependent  on  the  amount  by  which 
the  trailer  overruns  the  tractor  is  obtained  from  a 
linear  potentiometer  connected  between  relatively 
movable  parts  of  the  drawbar,  and  is  used  to 
control  the  application  of  the  electric  brakes  on  the 
trailer. 

A  somewhat  similar  solution,  again  applied  pri- 
marily  to  electric  brakes,  is  that  disclosed  in  a  U.S. 
Patent  Specification  No.  3,955,652  of  A.B.  Linde 
International,  in  which  a  pressure-sensitive  trans- 
mitter  in  the  coupling  between  the  tractor  and  the 
trailer  senses  the  pressure  and  pull  on  the  coupling 
and  controls  an  amplifier  which  is  responsive  to  the 
magnitude  and  direction  of  the  pressure  and  pull  to 
control  the  supply  of  power  to  the  brakes.  The 
transmitter  is  stated  to  be  actuated  by  very  small 
movements,  allowing  the  coupling  unit  to  be  sub- 
stantially  rigid.  The  system  is  operative  to  influence 
the  brakes  on  the  trailer  every  time  the  brake  light 
circuit  is  closed  by  depression  of  the  brake  pedal. 

A  more  recent  proposal  is  that  disclosed  in 
U.S.  Patent  Specification  No.  4,763,958  of  VBG 
Produkter  AB.  However  here  the  load  on  the  trailer 

is  sensed  primarily  not  by  the  coupling  but  by  a 
mechanical  feeler  arrangement  driven  by  an  elec- 
tric  motor  through  a  lead  screw  and  detecting  the 
relative  clearance  between  the  chassis  of  the  trailer 

5  and  an  axle,  i.e.  the,  static  deflection  of  the  road 
springs.  Only  secondary  to  this  is  an  on-off  sensing 
arrangement  in  the  tractor-trailer  coupling,  employ- 
ing  two  limit  switches  which  detect  when  the  push 
or  pull  in  the  coupling  exceeds  a  predetermined 

io  amount  and,  when  that  happens,  they  complete  an 
electric  circuit  to  a  motor  which  drives  in  one 
direction  or  the  other  an  adjustable  pressure-reduc- 
ing  valve  in  the  compressed  air  supply  to  the 
brakes  on  the  trailer. 

75  In  International  (PCT)  Patent  Application  No. 
WO87/05571  of  Saramo  there  is  disclosed  an  ar- 
rangement  in  which  the  measurement  of  the  force 
in  the  coupling  is  substantially  linear  in  both  direc- 
tions,  i.e.  both  in  push  and  in  pull,  and  the  control 

20  equipment,  indeed  the  whole  apparatus  is  particu- 
larly  suitable  for  mounting  on  the  tractor  vehicle, 
especially  as  a  subsequent  modification  to  an  exist- 
ing  brake  installation.  The  sensing  is  by  means  of 
an  electrical  resistance  strain-gauge  type  of  load 

25  cell,  mounted  in  the  coupling  with  substantial  pre- 
loading  to  enable  it  to  sense  both  positive  and 
negative  forces. 

A  further  known  system  is  that  shown  in  GB 
1,404,949  of  Daimler  Benz  comprising  sensing 

30  means  for  sensing  a  push  and  a  pull  in  a  drawbar 
of  a  tractor  trailer  combination,  the  sensing  means 
acting  to  control  the  braking  pressure  of  the  trailer 
brakes,  the  sensing  means  producing  a  first  elec- 
trical  signal  which  is  substantially  linearly  propor- 

35  tional  to  both  the  push  and  the  pull  in  the  drawbar 
which  is  used  to  control  the  trailer  braking  pres- 
sure.  In  one  embodiment  the  first  electrical  signal 
is  supplemented  by  a  signal  representative  of  a 
portion  of  the  first  electrical  signal,  that  is  propor- 

40  tional  to  the  push  or  pull  in  the  drawbar. 
A  major  source  of  weakness  in  the  known 

systems  is  the  sensor.  In  our  co-pending  British 
patent  application  No.  9002433.2  filed  on  3rd  Feb- 
ruary  1990  we  have  put  forward  a  novel  form  of 

45  capacitive  transducer  which  overcomes  most  of  the 
problems.  However  there  are  also  further 
drawbacks  in  at  least  some  of  the  known  systems, 
mainly  in  the  manner  in  which  the  signal  is  used  to 
adjust  the  braking  force  in  the  trailer.  It  will  be 

50  appreciated  that  the  adjustment  can  only  be  intro- 
duced  when  the  brakes  are  first  applied  on  a  given 
journey,  this  being  the  first  occasion  on  which  the 
sensor  can  provide  a  signal  that  is  dependent  on 
the  relative  braking  between  the  tractor  and  the 

55  trailer.  If  the  response  time  is  too  great  or  too  small 
there  is  a  danger  of  hunting  or  'snatch'.  In  particu- 
lar  motor-operated  regulating  valves  have  too  slow 
a  response  time  to  ensure  smooth  operation. 
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The  aim  of  the  invention  is  to  achieve  a  further 
improvement  in  the  control  of  trailer  brakes  in  re- 
sponse  to  the  load  in  the  drawbar  during  braking, 
such  as  to  achieve  a  smooth  retardation  of  the 
vehicle  combination  with  a  minimum  stopping  dis- 
tance,  freedom  from  snatch  or  juddering,  and  a 
reduced  risk  of  jackknifing  or  trailer  swing. 

According  to  one  aspect  of  the  invention  a 
braking  control  system  for  a  number  of  brakes  of  a 
trailer  in  a  tractor-trailer  combination  comprising 
sensing  means  for  sensing  a  push  and  a  pull  in  a 
drawbar  or  other  connection  between  the  tractor 
and  trailer,  the  sensing  means  acting  to  control  a 
pressure  in  a  fluid  pressure  circuit  supplying  a 
braking  pressure  from  the  tractor  to  the  brakes  on 
the  trailer,  the  sensing  means  producing  a  first 
electrical  signal  which  is  substantially  linearly  pro- 
portional  to  both  the  push  and  the  pull  in  the 
drawbar,  said  first  signal  being  used  to  control  a 
continuously  variable  proportional  solenoid  valve  in 
a  circuit  to  the  trailer  brakes,  characterised  in  that 
there  is  passed  to  the  solenoid  valve  a  base  signal 
representative  of  a  proportion  of  a  main  braking 
pressure  applied  to  the  tractor  and  said  first  signal 
is  added  algebraically  to  this  base  signal  and  the 
sensing  means  is  a  variable  capacitance  transducer 
comprising  two  capacitors  connected  to  two  arms 
of  a  bridge  circuit  and  arranged  so  that  a  change  in 
a  load  between  the  tractor  and  trailer  causes  an 
increase  in  a  value  of  one  and  a  decrease  in  the 
value  of  another. 

In  order  to  achieve  this  we  feed  forward  a 
signal  representative  of  a  proportion  of  the  main 
braking  pressure  and  pass  this  straight  to  the  sole- 
noid  valve,  leaving  the  signal  from  the  drawbar  to 
make  up  the  difference,  positive  or  negative,  in 
order  to  give  the  required  overall  signal. 

According  to  a  further  feature  the  electrical 
signal  is  modified  to  obtain  both  integral  and  de- 
rivative  signals  which  are  combined  with  the  origi- 
nal  signal  in  proportions  which  are  preferably  ad- 
justable  before  being  used  to  control  the  braking 
pressure. 

An  example  of  a  trailer  braking  control  system 
in  accordance  with  the  invention  will  now  be  de- 
scribed  by  way  of  example  with  reference  to  the 
accompanying  drawings,  in  which:- 

Figure  1  is  a  diagrammatic  plan  view  of  the 
tractor  trailer  combination  showing  the  electrical 
layout; 
Figure  2  shows  in  more  detail  the  rear  and  of 
the  tractor  showing  the  pneumatic  layout; 
Figure  3  is  a  exploded  view  of  the  transducer  in 
the  drawbeam  assembly; 
Figures  4,  5  and  6  are  circuit  diagrams  showing 
how  the  signal  from  the  sensor  is  handled; 
Figure  7  shows  a  typical  sensor/output  load 
characteristic;  and 

Figure  8  comprises  a  set  of  graphs  illustrating 
the  behaviour  of  the  system. 

Referring  first  to  Figures  1  and  2  a  tractor 
vehicle  in  the  form  of  a  truck  1  has  a  compressed- 

5  air  brake  installation  which  is  connected  to  the 
brakes  of  both  that  vehicle  and  those  of  a  trailer  2 
joined  to  the  tractor  by  a  drawbar  3.  In  the  example 
illustrated  there  are  separate  circuits  4  and  5  (Fig 
2)  to  the  front  and  rear  axles  of  the  tractor,  with  a 

io  known  load-proportioning  valve  6  in  the  circuit  to 
the  rear  brakes.  The  main  pressure  line  from  the 
reservoir  is  shown  at  7. 

From  the  main  reservoir  pressure  line  7,  but 
ahead  of  the  load-proportioning  valve  6,  we  take  a 

is  feed  to  a  solenoid-operated  proportional  control 
valve  8  which  produces  a  compressed  air  supply 
for  the  trailer  brakes,  via  a  trailer  control  valve  9,  at 
a  pressure  proportional  to  the  magnitude  of  the 
electric  input  signal  to  the  solenoid.  Such  a  sole- 

20  noid-operated  proportional  control  valve  is  commer- 
cially  available  under  the  mark  Austin  Beech  from 
IMI  Norgren  Martonair. 

As  a  fail-safe  precaution  we  also  provide  an 
on/off  Solenoid-operated  by-pass  valve  10  to  sup- 

25  ply  full  braking  pressure  to  the  trailer  brakes  via  the 
trailer  control  valve  9  in  the  event  of  any  problems 
with  the  valve  8  or  its  associated  circuits. 

Also,  for  a  reason  which  will  become  clear 
later,  we  provide  a  sensor  11  (Fig  1)  which  senses 

30  the  main  brake  pressure  in  the  tractor  vehicle. 
The  primary  signal  for  controlling  the  valve  8  is 

derived  from  a  sensor  in  the  form  of  a  variable- 
capacitance  transducer  shown  in  exploded  form  in 
Figure  3,  and  permanently  mounted  in  the  connec- 

35  tion  to  which  the  drawbar  of  the  trailer  is  releasably 
attached.  This  transducer  is  more  fully  described  in 
our  co-pending  patent  application  filed  on  3rd  Feb- 
ruary  1990.  It  comprises  a  set  of  ring  shaped 
electrodes  12  with  rings  of  a  dielectric  material  13 

40  sandwiched  between  them  and  clamped  between 
insulating  rings  14.  There  are  such  sets  of  elec- 
trodes  both  sides  of  the  drawbeam  15  at  the  rear 
end  of  the  tractor  and  they  are  located  between 
two  flanges  16  rigidly  or  flexibly  secured  to  the 

45  draw  pin  (which  itself  has  been  omitted  from  Fig  3 
for  clarity).  The  draw  pin  lies  on  the  axis  shown  in 
broken  lines  in  the  drawing  and  at  its  rear  end  has 
a  standard  ISO  jaw  17  (Fig  2)  to  receive  the 
drawbar  of  the  trailer. 

50  The  two  flanges  16  are  held  by  bolts  (not 
shown)  passing  through  holes  in  the  drawbeam  15 
and  are  spaced  from  it  by  disc  springs  of  a  known 
kind  fitting  over  the  bolts.  The  disc  springs  are 
carefully  selected  and  adjusted  so  that  when  there 

55  is  no  load  the  flanges  are  equidistant  from  the 
beam  15  and  the  capacitor  plates  are  under  equal 
amounts  of  compression,  but  as  soon  as  a  load, 
either  a  push  or  a  pull,  is  applied  to  the  pin  through 

3 
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the  drawbar  one  of  the  flanges  will  move  closer  to 
the  beam  15  and  the  other  will  move  away  by  an 
equal  amount.  The  capacitor  plates  on  one  side  will 
be  squeezed  together  and  those  on  the  other  side 
will  move  apart.  By  the  right  choice  of  disc  springs 
it  is  possible  for  the  displacement  to  be  linear  with 
load  over  a  travel  of  1  or  1.5  mm  in  each  direction. 
Furthermore,  by  choosing  springs  of  the  appro- 
priate  rate  it  is  possible  to  use  exactly  the  same 
transducer  for  a  wide  range  of  sizes  of  trailer,  from 
light  trailers  up  to  ones  weighing  over  20  tons. 

Thus  the  transducer  of  the  system  according  to 
the  invention  can  be  of  a  standardised  construction. 
If  a  greater  capacitance  is  required  it  is  possible  to 
use  a  greater  number  of  electrodes  than  that 
shown.  Moreover  the  drawbeam  and  drawpin  as- 
sembly  shown  is  of  a  known  form,  the  spacing  of 
the  bolt  holes  being  in  accordance  with  an  ISO 
standard,  so  it  is  a  relatively  easy  matter  to  incor- 
porate  the  transducer  in  an  existing  installation. 

Referring  to  Figures  4,  5  and  6,  the  two  capaci- 
tors  that  make  up  the  transducer  are  shown  in 
Figure  4  at  C1  ,  C2,  and  form  the  two  arms  of  a  half 
bridge,  each  having  a  mean  capacitance  of  about 
470pF.  The  two  arms  are  driven  with  anti-phase 
sinusoidal  voltages  of  approximately  1  volt  peak-to- 
peak  taken  from  a  bifilar  secondary  winding  S  on 
the  coil  C  of  a  free-running  Hartley  oscillator  em- 
ploying  a  transistor  T1  .  The  frequency  of  operation 
is  not  critical  but  in  the  example  chosen  it  is  5kHz. 

The  output  signal  from  the  bridge  is  AC-coup- 
led  into  the  virtual  earth  of  an  amplifier  A1;  this 
eliminates  the  effect  of  stray  capacitances  in  the 
three-core  cable  which  connects  the  transducer  to 
the  control  system.  Likewise  stray  capacitance  to 
earth  from  any  part  of  the  sensor  has  no  first-order 
effect. 

A  reference  waveform  is  taken  from  the  oscilla- 
tor  T1,  phase-trimmed  and  squared  at  A2  and 
level-shifted  to  drive  a  series-chopper  FET  T2  in  a 
phase-detector  circuit  fed  with  the  signal  from  the 
amplifier  A1.  After  two  stages  of  filtering  in  am- 
plifier  A3  the  bipolar  signal  varying  over  the  range 
+  or  -  5  volts  passes  to  the  circuit  of  Figure  5. 
Here  an  offset,  either  positive  or  negative,  can  be 
applied  through  a  variable  resistor  VR1  to  cancel 
out  any  physical  or  pre-load  asymmetry  in  the 
sensor  before  the  signal  is  fed  through  a  buffer 
amplifier  A4  to  an  adjustable  filter  circuit  F  having  a 
choice  of  three  corner  frequencies  10,  5  and  2.5 
Hz,  and  thence  through  a  PID  (proportional  integral 
differential)  circuit  to  a  comparator  A5.  The  PID 
circuit  is  shown  in  detail  in  Figure  6  and  allows  the 
derivation  of  integral  and  differential  signals  from 
the  proportional  signal,  these  three  signals  then 
being  combined  in  proportions  which  are  adjustable 
by  means  of  potentiometers  VR5,  VR6  and  VR7. 
Generally  speaking,  once  the  system  has  been  set 

up,  these  will  not  need  to  be  re-adjusted. 
The  resulting  signal  with  integral  and  differen- 

tial  added  components  is  compared  in  the  amplifier 
A5  (Fig  5)  with  a  reference  sawtooth  voltage  gen- 

5  erated  in  a  circuit  embodying  transistor  T3  and 
amplifier  A6  to  produce  a  pulse-width-modulated 
signal  fed  through  an  FET  power  switch  T4  to 
control  the  24  volt  supply  to  the  proportional  sole- 
noid  air  valve. 

io  Pulse  width  modulation  is  preferred  to  a 
straight  voltage  signal  as  it  reduces  the  risk  of 
'stiction'  in  the  valve.  It  may  also  be  advisable  to 
remove  the  usual  light  spring  that  is  provided  in 
such  valves  to  pre-load  the  spool  into  the  closed 

is  position. 
It  will  thus  be  seen  that  the  braking  pressure 

applied  to  the  trailer  when  the  main  service  brake 
in  the  tractor  is  actuated  is  made  dependent  on  the 
force  (positive  or  negative)  in  the  drawbar.  It  is 

20  important  to  note  that  because  of  the  placing  of  the 
proportional  valve  in  the  main  brake  supply  pres- 
sure  pipe  (Fig  2)  it  is  possible  for  the  pressure  in 
the  trailer  brakes  to  be,  where  appropriate,  actually 
higher  than  that  in  the  tractor  brakes. 

25  By  appropriate  initial  adjustment  of  the  propor- 
tions  of  the  integral  and  differential  factors  added 
into  the  main  signal  it  is  possible  to  obtain  a 
smooth  response  which  is  continuously  modifying 
the  pressure  in  the  trailer  brakes  in  a  sense  to 

30  reduce  the  force  in  the  drawbar  to  zero,  as  long  as 
the  brakes  are  being  applied.  This  happens  on 
each  brake  application,  regardless  of  any  interven- 
ing  changes  in  the  weight  of  the  tractor  or  trailer. 
There  is  an  inevitable  slight  delay  in  the  response 

35  due  to  pneumatic  circuit  delays,  so  that  the  trailer 
brakes  do  not  come  into  action  instantaneously  and 
the  input  signal  caused  by  the  change  in  drawbar 
load  cannot  start  until  they  do  so.  However,  the 
time  constant  is  only  of  the  order  of  0.6  seconds. 

40  Figure  7  shows  a  typical  sensor  output  drawbar 
force  response  curve.  It  is  linear  over  the  greater 
part  of  its  length;  non-linearity  at  the  top  end  is  due 
to  the  disc  springs  becoming  solid,  i.e.  moving  into 
the  grossly  non-linear  part  of  their  own 

45  load/displacement  characteristics. 
According  to  the  invention,  however,  we  may 

add  on  top  of  the  sensor  signal  the  base  signal 
proportional  to  the  main  tractor  brake  pressure,  i.e. 
a  feed  forward  signal,  and  this  is  derived  from  the 

50  pressure/voltage  transducer  11  (Figure  2)  in  the 
tractor  brake  supply  mentioned  earlier.  It  is  fed  to 
an  amplifier  A7  in  the  three-term  (PID)  controller 
circuit  of  Figure  6,  balanced  if  necessary  by  an 
adjustable  offset,  and  the  proportion  of  it  which  is 

55  added  is  controlled  by  a  variable  resistor  VR2. 
In  effect  this  allows  the  trailer  brakes  always  to 

receive  a  proportion  of  the  tractor  brake  pressure, 
the  control  system  described  above  then  being  left 

4 
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to  make  up  the  difference  (positive  or  negative)  to 
the  optimum  level.  This  gives  a  certain  added 
safety  factor,  but  a  further  safety  factor,  in  fact  a 
'fail-safe'  provision,  is  provided  by  the  solenoid- 
operated  valve  10  (Fig  2)  designed  to  open  and 
allow  full  tractor  brake  supply  pressure  to  reach  the 
trailer  brakes  in  the  event  of  any  problem  with  the 
system  described. 

A  typical  result  of  normal  operation  of  the  sys- 
tem  is  shown  in  Figure  8,  which  illustrates  the 
response  of  the  system.  It  will  be  seen  that  on  the 
sudden  application  of  a  given  braking  force  to  the 
brake  pedal  in  the  tractor  vehicle  the  brake  force  in 
the  tractor  follows  almost  in  step  and,  after  rising 
for  a  brief  moment,  the  force  in  the  coupling  be- 
tween  tractor  and  trailer  is  reduced  to  zero  within 
about  0.6  seconds  and  then  oscillates  about  the 
zero  level  during  continued  brake  application.  It  will 
be  seen  that  the  braking  force  applied  to  the  trailer 
reaches  a  steady  state  at  the  appropriate  level  with 
barely  a  half-cycle  of  oscillation. 

Finally,  turning  back  to  Figure  1,  and  2  and  3  it 
will  be  appreciated  that  all  the  components  of  the 
system  described  are  mounted  on  the  tractor,  and 
so  a  given  tractor  to  which  the  system  is  fitted  can 
be  used  with  any  existing  trailer,  of  any  weight 
within  a  given  range,  the  trailer  requiring  no  modi- 
fication.  Moreover  the  system  can  be  fitted  to  exist- 
ing  tractors  by  adding  the  appropriate  sensor  in  the 
ISO  drawbeam/hitch  connection  and  mounting  the 
necessary  valves  in  the  air  supply.  The  electronic 
control  system  may  be  mounted  in  the  cab  of  the 
vehicle,  out  of  harm's  way,  as  indicated  at  CS  in 
Figure  1  but  better  still  close  to  the  valves  at  the 
rear  of  the  vehicle. 

Claims 

1.  A  braking  control  system  for  the  brakes  of  a 
trailer  (2)  in  a  tractor-trailer  combination  com- 
prising  sensing  means  for  sensing  a  push  and 
a  pull  in  a  drawbar  (3)  or  other  connection 
between  the  tractor  and  trailer  (2),  the  sensing 
means  acting  to  control  a  pressure  in  a  fluid 
pressure  circuit  (7)  supplying  a  braking  pres- 
sure  from  the  tractor  (1)  to  the  brakes  on  the 
trailer  (2),  the  sensing  means  producing  a  first 
electrical  signal  which  is  substantially  linearly 
proportional  to  both  the  push  and  the  pull  in 
the  drawbar  (3),  said  first  signal  being  used  to 
control  a  continuously  variable  proportional  so- 
lenoid  valve  (8)  in  a  circuit  to  the  trailer  brakes, 
characterised  in  that  there  is  passed  to  the 
solenoid  valve  (8)  a  base  signal  representative 
of  a  proportion  of  the  main  braking  pressure 
applied  in  the  tractor  (1)  and  said  first  signal  is 
added  algebraically  to  this  base  signal  and  the 
sensing  means  is  a  variable  capacitance  trans- 

ducer  comprising  two  capacitors  (C1  ,  C2)  con- 
nected  to  two  arms  of  a  bridge  circuit  and 
arranged  so  that  a  change  in  a  load  between 
the  tractor  (1)  and  trailer  (2)  causes  an  in- 

5  crease  in  a  value  of  one  and  a  decrease  in  the 
value  of  another. 

2.  A  braking  control  system  according  to  claim  1  , 
characterised  in  that  the  first  electrical  signal  is 

io  modified  by  the  addition  to  it  of  both  integral 
and  derivative  signals. 

3.  A  braking  control  system  according  to  claim  2, 
characterised  in  that  provision  is  made  for  ad- 

15  justing  a  proportion  of  each  of  the  integral  and 
derivative  signals  added  to  the  first  signal. 

4.  A  braking  control  system  according  to  claim  1  , 
characterised  in  that  it  includes  including 

20  means  for  feeding  into  the  first  signal  an  offset 
signal  to  correct  any  physical  or  pre-load 
asymmetry. 

5.  A  braking  control  system  according  to  claim  1  , 
25  characterised  in  that  the  first  signal  in  com- 

bination  with  the  base  signal,  is  applied  to  the 
solenoid  valve  (8)  as  a  pulse-width-modulated 
signal. 

30  6.  A  braking  control  system  according  to  claim  4, 
characterised  in  that  the  first  signal  in  com- 
bination  with  the  offset  and  the  base  signal,  is 
applied  to  the  solenoid  valve  (8)  as  a  pulse- 
width-modulated  signal. 

35 
Patentanspruche 

1.  Ein  Bremsregelsystem  fur  die  Bremsen  eines 
Anhangers  (2)  in  einer  Zugfahrzeug-Anhanger- 

40  Kombination,  mit  Sensormitteln  zum  Abfuhlen 
eines  Druckes  bzw.  Schubes  und  eines  Zuges 
in  einer  Deichsel  (3)  oder  einer  anderen  Ver- 
bindung  zwischen  dem  Zugfahrzeug  und  dem 
Anhanger  (2),  wobei  die  Sensormittel  wirksam 

45  sind,  urn  einen  Druck  in  einem  Druckflussig- 
keits-Kreislauf  (7)  zu  regeln,  weicher  einen 
Bremsdruck  von  dem  Zugfahrzeug  (1)  zu  den 
Bremsen  an  dem  Anhanger  (2)  liefert,  wobei 
die  Sensormittel  ein  erstes  elektrisches  Signal 

50  erzeugen,  welches  im  wesentlichen  linear  pro- 
portional  sowohl  zu  dem  Druck  bzw.  Schub 
und  dem  Zug  in  der  Deichsel  (3)  ist,  und  wobei 
das  genannte  erste  Signal  dazu  benutzt  wird, 
urn  ein  kontinuierlich  variables  proportionales 

55  Magnetventil  (8)  in  einem  Kreislauf  zu  den 
Anhanger-Bremsen  zu  regeln, 
dadurch  gekennzeichnet, 
dal3  zu  dem  Magnetventil  (8)  ein  Basis-Signal 

5 
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geleitet  wird,  welches  fur  eine  Proportion  des 
Haupt-Bremsdruckes  reprasentativ  ist,  welcher 
in  dem  Zugfahrzeug  (1)  angewendet  wird,  und 
dal3  das  genannte  erste  Signal  algebraisch  zu 
diesem  Basis-Signal  addiert  wird  und  dal3  die 
Sensormittel  aus  einem  variablen  Kapazitats- 
MeBwandler  bestehen,  der  zwei  Kondensatoren 
(C1,  C2)  aufweist,  die  mit  zwei  Zweigen  in 
einer  Bruckenschaltung  verbunden  und  so  an- 
geordnet  sind,  dal3  eine  Belastungsanderung 
zwischen  dem  Zugfahrzeug  (1)  und  dem  An- 
hanger  (2)  ein  Anwachsen  in  dem  Betrag  des 
einen  und  ein  Abfallen  in  dem  Betrag  des 
anderen  verursacht. 

2.  Ein  Bremsregelsystem  gemaB  Anspruch  1  , 
dadurch  gekennzeichnet, 
dal3  das  erste  elektrische  Signal  dadurch  modi- 
fiziert  wird,  dal3  sowohl  Integral-  als  auch  Diffe- 
rential-Signale  zu  ihm  hinzugefugt  werden. 

3.  Ein  Bremsregelsystem  gemaB  Anspruch  2, 
dadurch  gekennzeichnet, 
dal3  fur  die  Einstellung  einer  Proportion  eines 
jeden  der  Integral-  und  Differential-Signale,  die 
zu  dem  ersten  Signal  hinzugefugt  werden  Vor- 
sorge  getroffen  ist. 

4.  Ein  Bremsregelsystem  gemaB  Anspruch  1  , 
dadurch  gekennzeichnet, 
daB  es  Mittel  zum  Einspeisen  eines  Offset- 
Signales  in  das  erste  Signal  umfaBt,  urn  ir- 
gendeine  physikalische  oder  Vorspannungs- 
Asymmetrie  zu  korrigieren. 

5.  Ein  Bremsregelsystem  gemaB  Anspruch  1  , 
dadurch  gekennzeichnet, 
daB  das  erste  Signal  in  Kombination  mit  dem 
Basis-Signal  zu  dem  Magnetventil  (8)  als  ein 
pulsbreitenmoduliertes  Signal  zugefuhrt  wird. 

6.  Ein  Bremsregelsystem  gemaB  Anspruch  4, 
dadurch  gekennzeichnet, 
daB  das  erste  Signal  in  Kombination  mit  dem 
Offset-  und  dem  Basis-Signal  dem  Magnetven- 
til  (8)  als  ein  pulsbreitenmoduliertes  Signal  zu- 
gefuhrt  wird. 

Revendications 

1.  Systeme  de  commande  de  freinage  pour  les 
freins  d'une  remorque  (2)  d'un  ensemble  trac- 
teur-remorque,  comprenant  des  moyens  de 
detection  pour  detecter  une  poussee  et  une 
traction  dans  une  barre  d'attelage  (3)  ou  une 
autre  liaison  presente  entre  le  vehicule  tracteur 
et  la  remorque  (2),  les  moyens  de  detection 
agissant  de  maniere  a  commander  une  pres- 

sion  dans  un  circuit  a  pression  fluidique  (7) 
appliquant  une  pression  de  freinage  depuis  le 
vehicule  tracteur  (1)  aux  freins  situes  sur  la 
remorque  (2),  les  moyens  de  detection  produi- 

5  sant  un  premier  signal  electrique,  qui  est  sen- 
siblement  lineairement  proportionnel  a  la  pous- 
see  et  a  la  traction  dans  la  barre  d'attelage  (3), 
ledit  premier  signal  etant  utilise  pour  comman- 
der  une  soupape  electromagnetique  a  action 

io  proportionnelle  (8)  continument  variable,  situee 
dans  un  circuit  aboutissant  aux  freins  de  la 
remorque,  caracterise  en  ce  qu'a  la  soupape 
electromagnetique  (8)  est  transmis  un  signal 
de  base  representatif  d'une  proportion  de  la 

is  pression  principale  de  freinage  appliquee  au 
vehicule  tracteur  (1),  et  que  ledit  premier  si- 
gnal  est  ajoute  algebriquement  a  ce  signal  de 
base  et  que  les  moyens  de  detection  sont 
constitues  par  un  transducteur  a  capacite  va- 

20  riable  comprenant  deux  condensateurs  (C1, 
C2)  raccordes  a  deux  bras  d'un  circuit  en  pont 
et  agences  de  telle  sorte  qu'une  modification 
de  la  charge  entre  le  vehicule  tracteur  (1)  et  la 
remorque  (2)  entraTne  un  accroissement  de  la 

25  valeur  d'un  condensateur  et  une  reduction  de 
la  valeur  de  I'autre  condensateur. 

2.  Systeme  de  commande  de  freinage  selon  la 
revendication  1,  caracterise  en  ce  que  le  pre- 

30  mier  signal  electrique  est  modifie  sous  I'effet 
de  I'addition  a  la  fois  du  signal  integral  et  du 
signal  derive  a  ce  signal  electrique. 

3.  Systeme  de  commande  de  freinage  selon  la 
35  revendication  2,  caracterise  en  ce  que  des 

dispositions  sont  prevues  pour  regler  une  pro- 
portion  du  signal  integral  et  du  signal  delivre, 
qui  sont  ajoutes  au  premier  signal. 

40  4.  Systeme  de  commande  de  freinage  selon  la 
revendication  1,  caracterise  en  ce  qu'il  com- 
prend  des  moyens  pour  introduire,  dans  le 
premier  signal,  un  signal  d'offset  pour  corriger 
toute  dissymetrie  physique  ou  toute  dissyme- 

45  trie  de  precharge. 

5.  Systeme  de  commande  de  freinage  selon  la 
revendication  1,  caracterise  en  ce  que  le  pre- 
mier  signal  est  applique,  en  combinaison  avec 

50  le  signal  de  base,  a  la  soupape  electromagne- 
tique  (8)  sous  la  forme  d'un  signal  module 
selon  une  modulation  d'impulsions  en  duree. 

6.  Systeme  de  commande  de  freinage  selon  la 
55  revendication  4,  caracterise  en  ce  que  le  pre- 

mier  signal  est  applique,  en  combinaison  avec 
le  signal  d'offset  et  le  signal  de  base,  a  la 
soupape  electromagnetique  (8),  sous  la  forme 

6 



11 EP  0  515  425  B1 

d'un  signal  module  selon  une  modulation  d'im- 
pulsions  en  duree. 
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