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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  apparatus  for 
controlling  operation  reaction  which  controls  the  mag- 
nitude  of  an  operating  reaction  of  a  winch  such  as  a 
crane. 

Prior  Art 

Means  for  controlling  the  magnitude  of  an  operat- 
ing  reaction  of  an  operating  lever  according  to  a  lifting 
load  is  well  known  as  disclosed  in  Japanese  Utility 
Model  Publication  NO.  3976/1983,  in  which  a  load 
pressure  of  an  actuator  (hydraulic  motor)  acting  on  a 
spool  of  a  direction  control  valve  is  fed  back  to  an 
operating  valve  operated  by  an  operating  lever  to 
thereby  apply  an  operating  reaction  corresponding  to 
the  lifting  load  to  the  operating  lever. 

In  addition,  means  is  well  known  as  disclosed  in 
Japanese  Utility  Model  Publication  No.  14077/1987, 
in  which  reaction  devices  each  comprising  an  expan- 
sion  cylinder  and  a  spring  provided  at  the  end  of  a  rod 
of  the  expansion  cylinder  are  arranged  symmetrically 
on  opposite  sides  in  an  operating  direction  of  an 
operating  lever,  the  expansion  cylinder  being  exten- 
ded  according  to  a  lifting  load  detected  by  a  load 
detector  to  bring  the  spring  into  contact  with  the 
operating  lever  so  as  to  obtain  an  operating  reaction 
by  the  force  of  the  spring. 

However,  in  any  of  the  aforementioned  prior  art, 
only  the  lifting  load  is  used  as  the  condition  for  deci- 
ding  the  reaction,  and  the  reaction  is  decided  irres- 
pective  of  the  extent  of  the  lever  operating  amount. 
Therefore,  for  example,  in  the  inching  work  in  which 
the  lever  is  operated  with  a  small  operating  amount  in 
order  to  mincingly  wind  up  a  lifting  load,  the  same 
reaction  as  that  of  normal  winding-up  work  acts,  thus 
making  the  operation  difficult,  resulting  in  a  poor 
operability.  Despite  the  fact  that  the  winch  load  is 
determined  by  the  lifting  load  and  the  winding-up 
speed  (lever  operating  amount),  the  aforesaid  system 
for  detecting  only  the  winch  load  has  a  drawback  in 
that  proper  reaction  control  according  to  the  winch 
load  cannot  be  achieved. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention  to 
provide  a  reaction  control  apparatus  for  a  winch  which 
can  perform  a  proper  reaction  control  according  to  a 
lever  operating  amount. 

In  accordance  with  the  present  invention,  there  is 
provided  an  apparatus  for  controlling  operating  reac- 
tion  of  a  winch  comprising  a  reaction  device  whose 

output  is  variable  for  applying  the  output  as  an  operat- 
ing  reaction  to  an  operating  lever  of  a  winch,  wherein 
a  lever  operating  amount  detection  means  for  detect- 
ing  an  operating  amount  of  said  operating  lever,  a  load 

5  detection  means  and  a  controller  receiving  the  output 
of  said  load  detection  means  and  said  lever  operating 
amount  detection  means  and  transmitting  an  output  to 
said  reaction  device. 

With  the  above-described  structure,  since  reac- 
10  tion  is  decided  according  to  the  lifting  load  and  the 

lever  operating  amount,  the  operatability  is  good,  and 
the  proper  reaction  control  corresponding  to  the 
winch  load  can  be  carried  out. 

15  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  view  showing  the  structure  of  a  reac- 
tion  control  apparaus  according  to  a  first  embodi- 
ment  of  the  present  invention; 

20  FIG.  2  shows  a  control  characteristic  according  to 
the  apparatus;  and 
FIG.  3  is  a  view  showing  the  structure  of  a  reac- 
tion  control  apparatus  according  to  a  second 
embodiment  of  the  present  invention. 

25 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

A  first  embodiment  of  the  present  invention  is 
30  shown  in  FIGS.  1  and  2. 

Referring  to  FIG.  1,  by  operating  an  operating 
lever  indicated  at  1  ,  one  of  both  push  rods  3  an  4  pro- 
vided  on  the  winding  up  side  and  winding  down  side, 
respectively,  in  an  operating  valve  2  is  pushed  down 

35  by  an  operating  plate  1a.  Both  pilot  reducing  valves  5 
and  6  on  the  winding  up  side  and  winding  down  side, 
respectively,  are  arranged  below  both  the  push  rods 
3  and  4.  The  reducing  valve  5  or  6  on  the  side  corre- 
sponding  to  the  pushed  down  push  rod  is  opened  in 

40  an  opening  degree  according  to  the  lever  operating 
amount  and  a  control  valve  (direction  control  valve)  7 
is  actuated  by  a  secondary  pressure  thereof  for 
accomplishment  of  winding  up  or  winding  down  work. 
The  reference  numeral  8  designates  a  pump;  9,  a 

45  relief  valve;  3a,  4a,  return  springs  of  the  push  rods  3, 
4;  and  5a,  6a,  push  springs  of  the  reducing  valves  5, 
6. 

The  operating  valve  2  has  reaction  pistons  10,  11 
on  the  winding  up  side  and  winding  down  side,  re- 

50  spectively,  which  are  vertically  slidably  mounted  in 
line  with  the  push  rods  3  and  4.  The  reaction  pistons 
10,  11  are  moved  upward  while  being  applied  with  a 
secondary  pressure  of  an  electromagnetic  pro- 
portional  reducing  valve  12  connected  to  the  pump  8, 

55  and  when  the  lever  is  operated,  the  end  thereof  comes 
into  contact  with  the  lower  surface  of  the  operating 
plate  1a  to  apply  an  operating  reaction  (which  is  the 
force  adapted  to  push  back  the  lever  1  toward  a  neut- 
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ral  position)  to  the  operating  lever  1  .  That  is,  the  reac- 
tion  pistons  10,  11  and  the  electromagnetic  pro- 
portional  reducing  valve  12  constitute  a  reaction 
device  whose  output  is  variable.  The  piston  rods  10, 
11  have  strokes  set  such  that  the  end  thereof  in  the 
maximum  up  state  comes  into  contact  with  the  lower 
surface  of  the  plate  1a  in  the  lever  neutral  state  in  the 
state  wherein  contact  pressure  is  zero  so  that  reaction 
is  not  applied  when  the  lever  is  in  a  neutral  position 
but  reaction  is  applied  simultaneously  with  the  com- 
mencement  of  the  lever  operation.  The  reference 
numeral  2a  designates  an  oil  passage  for  guiding  a 
secondary  pressure  (pressure  oil)  of  the  electromag- 
netic  proportional  reducing  valve  12  to  a  portion 
below  the  reaction  pistons  10  and  11  in  the  operating 
valve  2. 

The  secondary  pressure  of  the  electromagnetic 
proportional  reducing  valve  12  is  controlled  by  output 
current  from  the  controller  1  3  whereby  back  pressure 
of  the  reaction  pistons  10,  11  acting  as  operating  reac- 
tion  with  respect  to  the  operating  lever  1  ,  that  is  output 
of  the  reaction  device  is  controlled. 

Detection  values  by  pressure  sensors  14,  15  and 
load  detector  16  are  input  into  the  controller  13. 

The  pressure  sensors  14  and  15  detect  the  sec- 
ondary  pressure  of  the  pilot  reducing  valves  5,  6  as 
the  lever  operating  amount,  which  is  converted  into  an 
electric  amount  to  output  it  to  the  controller  1  3.  On  the 
other  hand,  the  load  detector  16  detects  the  lifting 
load  of  winch  as  an  electric  amount.  The  load  detector 
1  6  uses  a  load  cell  for  detecting  a  tension  of  a  winding 
up  rope  as  a  lifting  load,  or  a  pressure  sensor  for 
detecting  pressure  of  a  hinged  boom  cylinder. 

Alternatively,  the  load  detection  means  com- 
prises  means  for  detecting  load  pressure  of  an 
actuator  (hydraulic  motor)  by  the  lever  operation  to 
indirectly  detect  a  lifting  load.  However,  this  means 
has  a  drawback  in  that  in  the  case  where  the  lifting 
load  is  wound  up  from  its  lifting  state,  the  operating 
lever  is  operated  and  the  actuator  is  then  actuated 
and  the  operating  reaction  is  applied  for  the  first  time 
when  a  lifting  load  is  actually  moved,  and  therefore  a 
delay  in  response  from  the  commencement  of  the 
lever  operation  occurs.  Therefore,  it  is  desirable  that 
means  in  which  a  lifting  load  is  directly  detected  by 
means  of  a  load  cell,  as  described  above,  is  used. 

The  controller  13  commands  the  lifting  load  and 
the  operating  reaction  corresponding  to  the  lever 
operating  amount  to  the  electromagnetic  proportional 
reducing  valve  12  both  the  detected  values.  More 
specifically,  an  operating  reaction  value  (output  cur- 
rent  value  to  the  valve  12)  as  required  is  obtained  on 
the  basis  of  the  lifting  load,  and  a  reaction  value  com- 
mand  corresponding  to  a  lever  stroke  is  output  so  that 
the  thus  obtained  reaction  value  may  assume  a  value 
(maximum  reaction  value)  at  the  stroke  end  of  the 
operating  lever  1. 

With  the  above-described  arrangement,  when 

the  operating  lever  1  is  operated  from  the  neutral  posi- 
tion  to  the  winding-up  side,  for  example,  the  pilot 
reducing  valve  5  on  the  winding-up  side  is  pushed  and 
opened  by  the  push  rod  3  on  the  winding-up  side,  and 

5  the  control  valve  7  is  actuated  by  the  pilot  pressure  to 
start  winding-up  work.  At  that  time,  the  pilot  pressure 
of  the  pilot  reducing  valve  5  is  detected  by  the  press- 
ure  sensor  14  and  input  as  the  detection  value  of  the 
lever  operating  amount  to  the  controller  13.  At  that 

10  time,  the  lifting  load  has  been  already  detected  by  the 
load  detector  16  and  the  detection  value  has  been 
input  into  the  controller  13. 

The  controller  13  outputs  the  command  of  the  lift- 
ing  load  and  the  reaction  value  corresponding  to  the 

15  lever  operating  amount  to  the  electromagnetic  pro- 
portional  reducing  valve  12,  and  the  reaction  piston 
10  on  the  winding-up  side  is  moved  upward  by  the 
secondary  pressure  of  the  reducing  valve  12  to  con- 
tact  the  operating  plate  1a  thereby  applying  the 

20  operating  reaction  to  the  operating  lever  1.  At  that 
time,  the  reaction  piston  11  on  the  winding-down  side 
is  simultaneously  moved  upward.  However,  since  the 
stroke  of  the  piston  is  set  so  that  even  in  the  maximum 
up  state,  it  will  not  extend  upwardly  of  the  operating 

25  plate  1a  in  its  neutral  position,  the  operating  lever  1  is 
not  affected  by  the  reaction  piston  11  on  the  winding- 
down  side. 

In  this  manner,  the  operating  reaction  according 
to  the  lifting  load  and  the  lever  operating  amount  is 

30  applied  to  the  operating  lever  1.  For  example,  at  the 
time  of  the  inching  work  in  which  the  lever  operating 
amount  is  small,  the  operating  reaction  is  small  to  ren- 
der  operation  easy,  and  the  operability  is  good.  In  the 
case  where  the  lever  operating  amount  is  large  (the 

35  winding-up  speed  is  high),  the  operating  reaction  is 
large  to  suppress  the  lever  speed.  Thus,  the  proper 
control  according  to  the  winch  load  can  be  made. 

One  example  of  the  control  characteristic 
obtained  by  the  apparatus  is  shown  in  FIG.  2,  in  which 

40  case,  the  operating  reaction  is  linearly  varied  pro- 
portional  to  the  lever  operating  amount.  In  the  figure, 
the  straight  line  a  indicates  the  variation  of  the  operat- 
ing  reaction  in  the  state  of  the  lightest  load.  As  the  load 
increases,  the  maximum  value  of  the  operating  reac- 

45  tion  increases  as  shown  by  the  straight  lines  b  to  d, 
and  as  the  lever  operating  amount  increases,  the 
reaction  value  increases.  The  reference  character  x 
represents  the  reaction  in  the  neutral  state  caused  by 
return  springs  3a,  4a  of  the  push  rods  3,  4  and  push 

so  springs  5a,  6a  of  the  pilot  reducing  valves  5,  6,  re- 
spectively. 

Since  such  reaction  control  is  electrically  proces- 
sed  by  the  controller  13,  the  control  characteristic  can 
be  suitably  selected  according  to  the  work  conditions 

55  orthe  like.  For  example,  it  is  possible  to  effect  control- 
ling  such  that  even  at  the  light  load,  a  large  operating 
reaction  acts,  or  controlling  such  that  when  the  lever 
operating  amount  is  small,  the  start-up  of  reaction  is 

3 
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made  large,  and  thereafter  a  fixed  reaction  is  main- 
tained.  On  the  other  hand,  it  can  be  set  so  that  the 
aforesaid  reaction  in  the  neutral  state  is  set  to  be  very 
small,  and  at  the  inching  work  in  which  the  lever 
operating  amount  is  small,  the  operating  reaction  is 
smaller. 

In  FIG.  1,  the  reference  numeral  17  designates  a 
selection  switch  provided  on  a  power  source  circuit  of 
the  controller  13.  At  the  time  when  the  lever  is  often 
operated  or  the  like,  in  which  case  the  control  of  the 
operating  reaction  is  not  required,  the  selection  switch 
7  can  be  turned  off  to  stop  the  operation  of  the  control 
apparatus. 

A  second  embodiment  is  shown  in  FIG.  3. 
In  the  second  embodiment  shown  in  FIG.  3,  in  a 

winch  control  apparatus  of  a  system  in  which  the 
operating  amount  of  an  operating  lever  18  is  detected 
to  control  a  control  valve  7,  there  is  used  a  motor  (nor- 
mally,  a  dc  motor)  in  place  of  a  combination  of  the 
reaction  pistons  10,  11  and  the  electromagnetic  pro- 
portional  reducing  valve  12,  as  a  reaction  device, 
used  in  the  aforementioned  first  embodiment. 

More  specifically,  the  reference  numeral  20 
designates  a  potentiometer  for  detecting  an  operating 
amount  of  the  operating  lever  1  .  Output  of  the  poten- 
tiometer  20  is  input  into  one  of  electromagnetic  pro- 
portional  reducing  valves  22  and  23  on  the  winding-up 
side  and  winding-down  side,  respectively,  corre- 
sponding  to  the  pilot  reducing  valves  5  and  6  in  the 
first  embodiment  via  a  main  controller  21  for  control- 
ling  a  control  valve,  whereby  the  control  valve  is 
actuated  to  effect  the  winding-up  or  winding-down 
work. 

Output  of  the  potentiometer  20  is  also  sent  to  a 
controller  24  for  controlling  reaction  so  that  electric 
output  according  to  a  lifting  load  and  a  lever  operating 
amount  is  supplied  as  a  command  of  a  rotational 
direction  and  a  rotational  torque  to  the  motor  1  9  on  the 
basis  of  the  detection  value  of  the  lever  operating 
amount  and  the  load  detection  value  caused  by  the 
load  detector  16  similar  to  that  of  the  first  embodi- 
ment. 

This  motor  19  is  mounted  in  the  state  wherein  the 
rotational  shaft  thereof  is  connected  to  a  lever  shaft 
1  8a  of  an  operating  lever  1  8,  and  the  rotational  torque 
of  the  motor  19  acts  as  an  operating  reaction  of  the 
operating  lever  18. 

Also  in  the  second  embodiment,  the  operation 
and  effect  similar  to  those  of  the  first  embodiment  can 
be  basically  obtained. 

Other  embodiments: 

(1)  As  the  means  for  detecting  a  lever  operating 
amount  in  the  first  embodiment,  the  potentiome- 
ter  used  in  the  second  embodiment  can  be  used. 
(2)  The  structure  of  the  second  embodiment 
using  the  motor  19  as  the  reaction  device  can  be 

applied  without  modification  to  the  case  employ- 
ing  the  control  system  which  uses  the  operating 
lever  1  ,  the  operating  valve  2  with  a  push  rod  and 
the  pilot  reducing  valve  5  and  6  shown  in  the  first 

5  embodiment. 
(3)  In  the  structure  of  the  first  embodiment,  inde- 
pendent  hydraulic  cylinders  can  be  used  on  the 
winding-up  side  and  winding-down  side  in  place 
of  the  reaction  pistons  10  and  11. 

10  As  described  above,  according  to  the  present 
invention,  it  is  designed  so  that  the  lifting  load  and  the 
operating  amount  of  the  operating  lever  are  detected 
by  the  detector,  and  the  operating  reaction  caused  by 
the  reaction  device  is  controlled  according  to  the  thus 

15  detected  lifting  load  and  lever  operating  amount. 
Therefore,  the  operability  is  good,  and  the  proper  con- 
trol  according  to  the  winch  load  can  be  carried  out. 

An  apparatus  for  controlling  operating  reaction  of 
winch  comprising  a  reaction  device  whose  output  is 

20  variable  for  applying  the  output  as  an  operating  reac- 
tion  to  an  operating  lever  of  a  winch,  load  detection 
means  for  detecting  a  lifting  load  of  the  winch,  lever 
operating  amount  detection  means  for  detecting  an 
operating  amount  of  said  operating  lever,  and  a  con- 

25  trailer  for  indicating  an  output  having  a  value  corre- 
sponding  to  the  lifting  load  and  the  lever  operating 
amount  to  said  reaction  device  on  the  basis  of  the 
detection  amount  by  said  load  detection  means  and 
said  lever  operating  amount  detection  means. 

30 

Claims 

1  .  An  apparatus  for  controlling  an  operating  reac- 
35  tion  of  a  winch  comprising  a  reaction  device  (10,11; 

1  9)  whose  output  is  variable  for  apply  ing  the  output  as 
an  operating  reaction  to  an  operating  lever  (1)  of  the 
winch, 
characterized  by 

40  a  lever  operating  amount  detection  means  (14,15;  20) 
for  detecting  an  operating  amount  of  said  operating 
lever  (1),  a  load  detection  means  (16)  and 
a  controller  (13;  24)  receiving  the  output  of  said  load 
detection  means  (16)  and  said  lever  operating  amount 

45  detection  means  (14,15;  20)  and  transmitting  an  out- 
put  to  said  reaction  device  (10,11;  19). 

2.  An  apparatus  according  to  claim  1,  charac- 
terized  in  that  said  lever  operating  amount  detection 
means  comprises  a  potentiometer  (20). 

so  3.  An  apparatus  according  to  claim  1,  charac- 
terized  in  that  said  lever  operating  amount  detection 
means  comprises  a  pressure  sensor  (14,  15). 

4.  An  apparatus  according  to  anyone  of  the  claims 
1  to  3,  characterized  in  that  said  reaction  device 

55  comprises  a  motor  (1  9)  acting  on  said  operating  lever 
(1)- 

5.  An  apparatus  according  to  anyone  of  the  claims 
1  to  3,  characterized  in  that  said  reaction  device 

4 
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comprises  a  reaction  piston  (10,11)  for  applying  a 
force  to  the  operating  lever  (1)  depending  on  the  posi- 
tion  of  a  reaction  control  valve  (12)  controlled  by  the 
controller  (13). 

6.  An  apparatus  according  to  claim  5,  charac- 
terized  in  that  the  operating  lever  (1)  is  connected  to 
an  operating  plate  (1a),  which  can  be  brought  into 
contact  with  one  of  two  reaction  pistons  (10,11)  when 
the  operating  lever  (1)  is  either  in  its  winding  up  or  in 
its  winding  down  position. 

Patentanspruche 

1  .  Vorrichtung  zur  Beherrschung  der  Arbeitsreak- 
tion  einer  Winde,  die  eine  Reaktionseinrichtung  (10, 
11;  19)  umfalit,  deren  Ausgang  veranderlich  ist,  urn 
den  Ausgang  als  eine  Arbeitsreaktion  an  einem  Steu- 
erhebel  (1)  der  Winde  zur  Anwendung  zu  bringen, 
gekennzeichnet  durch 
eine  Hebelbetatigungsgrolie-Ermittlungseinrichtung 
(14,  15;  20)  zur  Ermittlung  einer  Betatigungsgrolie 
des  besagten  Steuerhebels  (1),  eine  Lastermittlungs- 
einrichtung  (16)  und 
ein  Steuergerat  (13;  24),  das  den  Ausgang  der  ge- 
nannten  Lastermittlungseinrichtung  (16)  sowie  der 
genannten  Hebelbetatigungsgrolie-Ermittlungsein- 
richtung  (14,  15;  20)  empfangt  und  einen  Ausgang  an 
die  erwahnte  Reaktionseinrichtung  (10,  11;  19)  uber- 
tragt. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  die  genannte  Hebelbetatigungs- 
grolie-Ermittlungseinrichtung  ein  Potentiometer  (20) 
umfalit. 

3.  Vorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daft  die  genannte  Hebelbetatigungs- 
grolie-Ermittlungseinrichtung  einen  Druckfuhler  (14, 
15)  umfalit. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  dali  die  Reaktionseinrich- 
tung  einen  den  besagten  Steuerhebel  (1)  betatigen- 
den  Motor  (19)  umfalit. 

5.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  dali  die  besagte  Reak- 
tionseinrichtung  einen  Reaktionskolben  (10,  11)  um- 
falit,  der  eine  Kraft  an  dem  Steuerhebel  (1)  in 
Abhangigkeit  von  der  Position  eines  durch  das  Steu- 
ergerat  (13)  geregelten  Reaktionssteuerventils  (12) 
zur  Anwendung  bringt. 

6.  Vorrichtung  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dali  der  Steuerhebel  (1  )  mit  einer  Be- 
tatigungsplatte  (1a)  verbunden  ist,  die  mit  einem  der 
zwei  Reaktionskolben  (10,  11)  in  Anlage  gebracht 
werden  kann,  wenn  der  Steuerhebel  (1)  entweder  in 
seiner  Aufwinde-  oder  in  seiner  Abwindeposition  ist. 

Revendications 

1.  Appareil  pour  la  commande  de  la  reaction  de 
fonctionnementd'un  treuil  comportantundispositif  de 

5  reaction  (10,  11;  19)  dont  la  sortie  est  variable  afin 
d'appliquer  la  sortie  comme  reaction  de  fonctionne- 
ment  sur  un  levier  de  commande  (1)  d'un  treuil, 
caracterise  par 
des  moyens  de  detection  de  quantite  d'actionnement 

10  de  levier  (14,  15;  20)  destines  a  detecterune  quantite 
d'actionnement  dudit  levier  de  commande  (1),  des 
moyens  de  detection  de  charge  (16)  et 
un  dispositif  de  commande  (13;  24)  recevant  la  sortie 
desdits  moyens  de  detection  de  charge  (16)  et  desdits 

15  moyens  de  detection  de  quantite  d'actionnement  de 
levier  (14,  1  5;  20)  et  transmettant  une  sortie  audit  dis- 
positif  de  reaction  (10,  11;  19). 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  lesdits  moyens  de  detection  de  quantite 

20  d'actionnement  de  levier  comportent  un  potentiome- 
tre  (20). 

3.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  lesdits  moyens  de  detection  de  quantite 
d'actionnement  de  levier  comportent  un  capteur  de 

25  pression  (14,  15). 
4.  Appareil  selon  I'une  quelconque  des  revendi- 

cations  1  a  3,  caracterise  en  ce  que  ledit  dispositif 
de  reaction  comporte  un  moteur  (19)  agissant  sur 
ledit  levier  de  commande  (1). 

30  5.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  caracterise  en  ce  que  ledit  dispositif 
de  reaction  comporte  un  piston  de  reaction  (10,  11) 
destine  a  appliquer  une  force  sur  le  levier  de 
commande  (1)  en  fonction  de  la  position  d'une  sou- 

35  pape  de  commande  de  reaction  (12)  commandee  par 
le  dispositif  de  commande  (13). 

6.  Appareil  selon  la  revendication  5,  caracterise 
en  ce  que  le  levier  de  commanda  (1)  est  relie  a  une 
plaque  d'actionnement  (1a),  qui  peut  etre  amenee  en 

40  contact  avec  un  des  deux  pistons  de  reaction  (10,  11) 
lorsque  le  levier  de  commande  (1)  dans  sa  position 
d'enroulement  ou  de  deroulement. 
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