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Description 

BACKGROUND  OF  THE  INVENTION 

5  1  .  Field  of  the  Invention 

This  invention  relates  to  a  steering  controlling  device  for  a  wheel  crane  which  can  change  over  the  steering 
mode  between  a  normal  steering  mode  (hereinafter  referred  to  briefly  as  normal  mode)  wherein  only  the  front 
wheels  are  steered  and  another  special  steering  mode  (hereinafter  referred  to  briefly  as  special  mode)  wherein 

10  either  both  of  the  front  wheels  and  the  rear  wheels  or  only  the  rear  wheels  are  steered. 

2.  Description  of  the  Prior  Art 

A  wheel  crane  operates,  at  a  cite  of  operation,  in  a  special  mode  wherein  either  both  of  the  front  wheels 
15  and  the  rear  wheels  or  only  the  rear  wheels  can  be  steered  in  order  for  the  wheel  crane  to  make  a  small  turn 

to  assure  a  good  running  condition  at  a  narrow  location,  but  upon  running  on  a  public  way,  it  is  changed  over 
to  a  normal  mode  wherein  only  the  front  wheels  can  be  steered  for  safety. 

It  is  to  be  noted  that  the  special  mode  may  be  a  so-called  crab  mode  wherein  the  front  and  rear  wheels 
are  steered  in  the  same  direction  or  a  so-called  clamp  mode  wherein  the  front  wheels  and  the  rear  wheels  are 

20  steered  in  the  opposite  directions  or  else  a  rear  mode  wherein  only  the  rear  wheels  are  steered. 
Conventional  steering  controlling  devices  for  effecting  such  changing  over  control  of  the  steering  mode 

are  generally  divided  into  two  types.  A  steering  controlling  device  of  the  first  type  is  constituted  such  that  a 
locking  pin  is  operated  in  response  to  an  operation  of  a  mode  selecting  switch  provided  for  selection  of  a  steering 
mode  More  particularly,  when  a  normal  mode  is  selected  by  the  mode  selecting  switch,  the  rear  wheels  are 

25  automatically  locked,  but  when  a  special  mode  is  selected  the  rear  wheels  are  unlocked  automatically.  Such 
steering  controlling  device  is  disclosed,  for  example,  in  Japanese  Utility  Model  Publication  No.  62-5975. 

A  steering  controlling  device  of  the  second  type  known  e.g.  from  EP-A-0  131  156  is  constituted  such  that 
changing  over  to  a  special  mode  is  permitted  on  condition  that  a  locking  switch  for  changing  over  between  a 
locking  position  and  an  unlocking  position  is  operated  to  the  unlocking  position. 

30  However,  with  a  steering  controlling  device  of  the  construction  of  the  first  type  described  above,  since  the 
rear  wheels  can  be  locked  only  in  the  normal  mode  wherein  the  rear  wheels  cannot  be  steered,  when  the  lock- 
ing  pin  is  out  of  position  with  respect  to  a  locking  hole,  it  is  impossible  to  move  the  rear  wheels  to  make  posi- 
tioning  between  the  locking  pin  and  the  locking  hole.  Accordingly,  a  procedure  must  be  followed  that  the  steer- 
ing  mode  is  returned  to  a  special  mode  once,  and  then  the  rear  wheels  are  moved  suitably  to  roughly  adjust 

35  the  locked  positions  thereof,  whereafter  the  steering  mode  is  returned  to  the  normal  mode  to  try  a  locking  op- 
eration  again.  Therefore,  a  locking  operation  is  very  cumbersome. 

It  is  to  be  noted  that,  in  order  to  cope  with  this,  a  so-called  centering  correcting  mechanism  is  additionally 
provided  which  directs,  upon  locking,  the  rear  wheels  to  the  direction  of  running  movement  of  the  wheel  crane, 
and  a  locking  operation  is  effected  on  condition  that  centering  has  been  completed,  that  is,  the  locking  pin  and 

40  the  locking  hole  are  adjusted  in  position  relative  to  each  other.  However,  a  limit  switch  for  detecting  completion 
of  such  centering  has  some  tolerance  in  detection,  and  an  accurately  centered  condition  may  not  always  be 
attained.  After  all,  accurate  positioning  is  difficult. 

On  the  other  hand,  also  in  the  case  of  a  steering  controlling  device  of  the  construction  of  the  second  type, 
since  the  normal  mode  is  automatically  set  when  the  locking  switch  is  operated  to  the  locking  position  to  effect 

45  locking,  it  is  impossible  to  move  the  rear  wheels  to  effect  positioning  for  locking  similarly  as  in  the  steering 
controlling  device  of  the  first  type. 

Besides,  the  steering  controlling  devices  of  both  of  the  first  and  second  types  are  constituted  such  that 
locking  and  change-over  control  of  the  steering  mode  can  be  carried  out  whether  the  crane  is  in  a  normal  run- 
ning  condition  or  in  a  stopping  or  low  speed  running  condition.  Accordingly,  there  is  the  possibility  that  locking 

50  or  changing  over  of  the  steering  mode  may  take  place  in  response  to  an  operation  in  error  during  normal  run- 
ning  of  the  crane  so  that  a  dangerous  condition  may  take  place. 

SUMMARY  OF  THE  INVENTION 

55  it  is  an  object  of  the  present  invention  to  provide  a  steering  controlling  device  for  a  wheel  crane  wherein 
a  locking  operation  in  a  special  mode,  that  is,  positioning  for  locking  while  the  rear  wheels  are  moved,  is  per- 
mitted  upon  changing  over  from  the  special  mode  to  a  normal  mode. 

It  is  another  object  of  the  present  invention  to  provide  a  steering  controlling  device  for  a  wheel  crane  where- 
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in  locking  and  a  mode  changing  over  operation  can  be  prevented  during  normal  running  of  the  crane. 
In  order  to  attain  the  objects  there  is  provided  a  steering  controlling  device  for  a  wheel  crane  comprising 

the  subject-matter  of  claim  1  . 
5  With  the  mode  changing  over  controlling  device,  in  a  stopping  condition  or  a  low  speed  running  condition 

of  the  crane,  locking  changing  over  control  (locking  or  unlocking)  by  the  locking  change-over  controlling  means 
and  selection  of  a  steering  mode  by  the  mode  change-over  controlling  section  can  be  performed  independently 
of  each  other.  Accordingly,  since  it  is  possible  to  select  a  special  mode  and  perform  a  locking  operation  while 
moving  the  rear  wheels,  positioning  for  locking  can  be  facilitated. 

10  Further,  since  locking  and  changing  over  control  of  the  steering  mode  can  be  effected  on  condition  that 
the  crane  is  not  in  a  normal  running  condition,  that  is,  the  crane  is  in  a  stopping  condition  or  in  a  low  speed 
running  condition  in  which  there  is  little  possibility  that  a  dangerous  situation  may  be  invited  by  locking  or  chang- 
ing  over  of  the  steering  mode,  even  if  locking  or  a  changing  over  operation  of  the  steering  mode  is  instructed 
in  error  during  normal  running  of  the  crane,  locking  ora  changing  over  operation  is  not  effected,  and  the  current 

15  conditions  are  maintained.  Consequently,  the  safety  of  running  can  be  assured. 
However,  with  the  construction  of  the  mode  changing  over  controlling  device,  there  is  the  possibility  that, 

after  the  rear  wheels  are  brought  into  a  locked  condition  as  described  above,  changing  over  to  the  normal  mode 
may  be  forgotten  and  the  crane  may  run  while  remaining  in  a  special  mode.  If  this  actually  happens,  there  is 
the  possibility  that  the  rear  wheels  may  be  steered  and  the  locking  device  may  be  damaged  during  normal 

20  running  of  the  crane.  The  possibility  is  eliminated  with  a  mode  changing  over  controlling  device  according  to 
another  aspect  of  the  present  invention. 

An  embodiment  of  the  present  invention  is  defined  in  claim  2. 
With  the  mode  changing  over  controlling  device,  when  the  crane  enters  normal  running  while  the  rear 

wheels  remain  in  a  locked  condition,  the  steering  mode  is  changed  over  to  the  normal  mode.  Consequently, 
25  running  of  the  wheel  crane  in  an  abnormal  combination  of  a  special  mode  and  a  locked  condition  can  be  pre- 

vented.  Accordingly,  occurrence  of  a  dangerous  situation  that  the  rear  wheels  may  be  steered  during  normal 
running  of  the  wheel  crane  to  cause  damage  to  the  locking  device  can  be  prevented. 

The  above  and  other  objects,  features  and  advantages  of  the  present  invention  will  become  apparent  from 
the  following  description  and  the  appended  claims,  taken  in  conjunction  with  the  accompanying  drawings. 

30 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  of  an  entire  steering  controlling  device  showing  an  embodiment  of  the  present 
invention: 

35  Fig.  2  is  a  block  diagram  showing  a  controller  and  associated  components  of  the  steering  controlling  device 
shown  in  Fig.  1:  and 
Figs.  3  and  4  are  flow  charts  illustrating  operation  of  the  steering  controlling  device  of  Fig.  1  . 

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 
40 

Referring  first  to  Fig.  1,  there  is  shown  an  entire  steering  controlling  device  for  a  wheel  crane  according 
to  the  present  invention.  The  steering  controlling  device  shown  includes  a  pair  of  front  wheel  steering  cylinders 
1  for  steering  the  left  and  right  front  wheels  not  shown  of  the  wheel  crane,  and  a  pair  of  rear  wheel  steering 
cylinders  2  for  steering  the  left  and  right  rear  wheels  not  shown  of  the  wheel  crane.  The  steering  controlling 

45  device  further  includes  a  mode  changing  over  switch  3  consisting  of  a  plurality  of  hydraulic  electromagnetic 
change-over  valves  for  controlling  supply  and  discharge  of  pressure  oil  into  and  from  the  steering  cylinders  1 
and  2.  By  a  changing  over  operation  of  the  mode  changing  over  valve  3,  the  steering  mode  is  changed  over 
between  a  normal  mode  and  a  special  mode  (either  one  of  crab,  clamp  and  rear  modes).  It  is  to  be  noted  that 
detailed  illustration  and  description  of  the  mode  changing  over  switch  3  are  omitted  herein  because  constriction 

so  and  operation  of  the  mode  changing  over  switch  3  are  already  known.  The  steering  controlling  device  further 
includes  a  steering  wheel  4,  a  hydraulic  pump  5  and  a  tank  6. 

The  steering  controlling  device  further  includes  a  locking  cylinder  7  of  the  pneumatic  type,  and  a  locking 
pin  8  connected  to  be  driven  to  expand  or  contract  by  the  locking  cylinder  7.  When  the  locking  cylinder  7  is 
expanded,  the  locking  pin  8  is  inserted  into  a  locking  hole  9  on  the  rear  wheel  side  to  lock  the  rear  wheels, 

55  but  when  the  locking  cylinder  7  is  contracted,  the  locking  pin  8  is  pulled  out  of  the  locking  hole  9  to  unlock  the 
rear  wheels.  The  steering  controlling  device  further  includes  an  electromagnetic  locking  changing  over  valve 
10  for  controlling  expanding  and  contracting  movement  of  the  locking  cylinder  7,  and  an  air  tank  11  serving  as 
a  pneumatic  pressure  supply  source  for  the  locking  cylinder  7.  A  locking  device  is  thus  constituted  from  the 
locking  pin  8,  locking  hole  9,  locking  changing  over  valve  10  and  air  tank  11. 

3 
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The  steering  controlling  device  further  includes  a  locked  condition  detecting  switch  1  2  of  a  locking  detecting 
means,  and  an  unlocked  condition  detecting  switch  13  of  the  locking  detecting  means.  The  detecting  switches 
12  and  13  may  be  limit  switches  and  detect  a  locked  condition  and  an  unlocked  condition  of  the  rear  wheels, 

5  respectively,  from  a  movement  of  the  locking  cylinder  7.  The  steering  controlling  device  further  includes  a  cen- 
tering  detecting  switch  14  in  the  form  of  a  limit  switch  for  detecting  whether  the  rear  wheels  are  directed  in  a 
parallel  condition  to  the  direction  of  rectilinear  running  movement  of  the  crane.  The  centering  detecting  switch 
14  is  turned  on  when  it  detects  such  parallel  condition  (centered  condition)  of  the  rear  wheels. 

Detection  signals  from  the  detecting  switches  12,  13  and  14  are  inputted  to  a  controller  C. 
10  Construction  of  the  controller  C  and  construction  for  inputting  and  outputting  to  and  from  the  controller  C  will 

be  described  below  with  additional  reference  to  Fig.  2. 
The  controller  C  includes  a  locking  change-over  controlling  section  C  ̂ a  mode  change-over  controlling  sec- 

tion  C2,  a  display  controlling  section  C3,  a  locking  changing  over  valve  driving  circuit  C4,  a  mode  changing  over 
valve  driving  circuit  C5  and  a  display  section  driving  circuit  C6. 

15  The  locking  change-over  controlling  section  is  connected  to  receive  a  detection  signal  from  the  centering 
detecting  switch  14,  a  locking  or  unlocking  instruction  signal  from  the  locking  switch  1  5  for  selection  of  locking 
or  unlocking  of  the  rear  wheels,  a  signal  from  a  running  sensor  16  and  a  signal  from  the  locked  condition  de- 
tecting  switch  12.  The  locking  change-over  controlling  section  is  also  connected  to  receive  a  feedback  signal 
which  is  outputted  therefrom  to  the  locking  changing  over  valve  10.  In  response  to  such  input  signals  thus  re- 

20  ceived,  the  locking  change-over  controlling  section  outputs  a  locking  or  unlocking  operation  instruction  sig- 
nal  to  the  locking  changing  over  valve  10  by  way  of  the  locking  changing  over  valve  driving  circuit  C4. 

The  running  sensor  1  6  detects  from  the  running  speed  of  the  crane  whether  the  crane  is  in  a  normal  run- 
ning  condition  or  some  other  running  condition  (a  stopping  condition  or  a  low  speed  running  condition  wherein 
there  is  little  possibility  that  a  dangerous  condition  may  not  be  invited  even  if  locking  or  a  changing  over  op- 

25  eration  of  the  mode  is  performed.  Then,  when  the  running  speed  of  the  crane  is  higher,  for  example,  10  km/h, 
the  running  sensor  16  outputs  a  normal  running  signal. 

Meanwhile,  the  mode  changing  over  controlling  section  C2  is  connected  to  receive,  in  addition  to  a  signal 
from  the  running  sensor  16,  a  mode  selecting  signal  from  the  mode  selecting  switch  17  which  is  provided  for 
selection  of  a  steering  mode  from  among  a  normal  mode  and  three  special  modes,  and  an  unlocking  signal 

30  from  the  unlocked  condition  detecting  switch  13  and  is  also  connected  to  receive  a  feedback  signal  which  is 
outputted  therefrom  to  the  mode  changing  over  valve  3.  In  response  to  those  signals  received,  the  mode 
change-over  controlling  section  C2  outputs  a  mode  instruction  signal  to  the  mode  changing  over  valve  3  by 
way  of  the  mode  changing  over  valve  driving  circuit  C5. 

On  the  other  hand,  the  display  controlling  section  C3  is  connected  to  selectively  receive  signals  from  the 
35  locked  condition  detecting  switch  12  and  the  unlocked  condition  detecting  switch  13  and  is  also  connected  to 

transmit  and  receive  signals  to  and  from  the  mode  change-over  controlling  section  C2.  An  instruction  signal 
from  the  display  controlling  section  C3  is  inputted  to  the  display  sections  driving  circuit  C6  to  control  the  display 
section  18. 

The  display  section  13  includes  a  plurality  of  indication  lamps  so  that  a  steering  mode,  a  locking  condition 
40  (in  a  locked  condition  or  an  unlocked  condition)  and  a  centering  condition  may  be  indicated  by  those  lamps. 

Further,  the  display  section  18  is  provided  with  an  alarming  device.  When  a  combination  of  a  steering  mode 
and  a  locking  condition  is  not  appropriate,  an  indication  of  this  is  provided  by  the  alarming  device. 

Details  of  operation  of  the  device  including  control  by  the  controller  C  will  be  described  with  reference  to 
the  flow  charts  shown  in  Figs.  3  and  4. 

45  Referring  first  to  Fig.  3,  after  starting  of  control  of  the  device,  at  first  at  step  it  is  judged  in  accordance 
with  a  detection  signal  from  the  running  sensor  16  whether  the  crane  is  either  in  a  normal  running  condition 
or  in  some  other  running  condition  (that  is,  in  a  stopping  condition  or  in  a  low  speed  running  condition;  such 
conditions  will  be  hereinafter  referred  to  collectively  as  a  stopping  condition).  In  case  the  crane  is  in  a  stopping 
condition,  a  locking  change-over  controlling  program  of  Fig  4  is  executed  at  step  S2  as  a  first  stage  of  stopping 

so  control.  In  particular,  locking  control  is  executed  only  when  the  crane  is  in  a  stopping  condition. 

I.  Control  during  Stopping 

In  the  locking  change-over  controlling  program,  an  instruction  signal  of  the  locking  switch  15  is  taken  in 
55  at  first  at  step  S3,  and  then  at  step  S4,  it  is  judged  whether  the  instruction  from  the  locking  switch  15  is  a  locking 

instruction  oran  unlocking  instruction.  In  the  case  of  a  locking  instruction,  it  is  judged,  at  step  S5,  in  accordance 
with  a  detection  signal  from  the  centering  detecting  switch  14  whether  centering  is  allowed.  In  case  centering 
is  allowed,  a  locking  operation  instruction  signal  is  outputted,  at  step  S6,  from  the  locking  change-over  control- 
ling  section  to  the  locking  change-over  valve  10  byway  of  the  locking  change-over  valve  driving  circuit  C4. 

4 
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Consequently,  the  locking  cylinder  7  is  rendered  operative  to  expand  itself  so  that  the  locking  pin  8  is  fitted 
into  the  locking  hole  9  thereby  to  lock  the  rear  wheels  from  rotation. 

It  is  to  be  noted  that,  when  the  rear  wheels  are  not  in  a  centering  condition,  this  means  that  the  locking 
5  pin  8  and  the  locking  hole  9  are  out  of  position  from  each  other,  and  accordingly,  a  locking  operation  should 

not  be  carried  out.  Accordingly,  the  sequence  advances  from  step  S5  to  step  S7  at  which  an  unlocking  instruction 
signal  is  outputted  from  the  locking  switch  15. 

On  the  other  hand,  in  case  it  is  judged  at  step  S4  that  the  instruction  signal  from  the  locking  switch  15  is 
an  unlocking  signal,  the  sequence  advances  by  way  of  step  S8  to  step  S7  at  which  an  unlocking  instruction 

10  signal  is  outputted  similarly  as  described  above. 
However,  in  case  it  is  judged  at  step  S8  that  the  instruction  signal  is  not  a  locking  signal  after  it  has  not 

been  judged  at  step  S4  that  the  instruction  signal  is  a  locking  signal,  then  an  output  signal  to  the  locking  change- 
over  valve  10  is  taken  in  at  step  S9,  and  then  it  is  judged  at  step  S10  whether  or  not  the  output  signal  is  a  locking 
operation  output.  In  case  the  output  signal  is  a  locking  operation  output,  the  sequence  advances  to  step  S5. 

15  On  the  other  hand,  if  the  output  signal  is  not  a  locking  operation  output,  then  it  is  judged  at  step  Su  whether 
the  output  signal  is  an  unlocking  operation  output.  In  case  the  judgment  is  in  the  affirmative,  the  sequence 
naturally  advances  to  step  S7.  On  the  contrary,  if  the  judgment  is  in  the  negative,  then  the  output  signal  is 
compared  with  a  signal  from  the  locking  condition  detecting  switch  12  at  step  S12.  Then,  in  case  a  locked  con- 
dition  is  not  detected,  the  sequence  advances  to  step  S7,  but  on  the  contrary  if  a  locked  condition  is  detected, 

20  then  the  sequence  advances  to  step  S5. 
After  the  locking  change-over  controlling  program  is  completed  in  this  manner,  a  switch  signal  or  mode 

selection  signal  from  the  mode  selecting  switch  17  is  taken  in  at  step  S13  shown  in  Fig.  3.  After  then,  it  is  judged 
in  accordance  with  a  signal  from  the  unlocked  condition  detecting  switch  13,  at  step  S14,  whether  or  not  an 
unlocked  condition  is  detected.  If  the  judgment  here  is  in  the  negative,  that  is,  if  an  unlocked  condition  is  not 

25  detected,  then  it  is  detected  at  step  S15  whether  or  not  the  normal  mode  is  selected.  In  case  the  judgment  is 
in  the  affirmative,  a  normal  mode  instruction  signal  is  outputted  to  the  mode  changing  over  valve  controlling 
section  C5  at  step  S16. 

On  the  other  hand,  if  the  judgment  at  step  S15  is  in  the  negative  and  hence  the  normal  mode  is  not  selected, 
then  as  an  abnormal  combination  is  thus  determined  that  the  crane  is  neither  in  an  unlocked  condition  nor  in 

30  the  normal  mode,  that  is,  the  crane  is  in  a  locked  condition  and  in  a  special  mode,  an  abnormal  display  in- 
struction  signal  is  delivered,  at  step  S17,  from  the  display  controlling  section  C3  to  the  display  section  driving 
circuit  C6.  Consequently,  the  alarming  device  is  operated  by  the  display  section  18,  and  the  display  lamp  for 
a  locked  condition  is  caused  to  blink  to  indicate  that  an  abnormal  condition  has  taken  place. 

In  the  meantime,  in  case  the  judgment  at  step  S14  is  in  the  affirmative,  that  is,  an  unlocked  condition  is 
35  detected,  it  is  further  judged  at  step  S18  whether  or  not  the  normal  mode  is  selected.  In  case  the  judgment  is 

in  the  affirmative,  this  signifies  an  abnormal  combination  of  an  unlocked  condition  and  the  normal  mode,  and 
accordingly,  a  display  of  the  abnormal  condition  is  provided  at  step  S19  similarly  as  at  step  S17,  whereafter  a 
normal  mode  instruction  signal  is  outputted  at  step  S16. 

Meanwhile,  after  such  abnormal  display  is  provided  at  step  S17  or  when  it  is  judged  at  step  S18  that  the 
40  normal  mode  is  not  selected,  it  is  judged  at  step  S20  whether  or  not  the  steering  mode  is  the  crab  mode.  In 

case  the  judgment  is  in  the  affirmative,  a  cram  mode  instruction  signal  is  outputted  to  the  mode  changing  over 
valve  driving  circuit  C5  at  step  S21.  On  the  contrary,  if  the  judgment  at  step  S20  is  in  the  negative,  then  it  is 
judged  at  step  S22  whether  or  not  the  mode  is  the  clamp  mode,  and  in  case  the  judgment  is  in  the  affirmative, 
a  clamp  mode  instruction  signal  is  outputted  at  step  S23,  but  on  the  contrary  if  the  judgment  is  in  the  negative, 

45  then  a  rear  mode  instruction  is  outputted  at  step  S24. 

II.  Control  during  Normal  Running 

If  it  is  judged  at  step  Si  in  Fig.  3  that  the  crane  is  in  a  normal  running  condition,  at  first  a  signal  (mode 
so  output  signal)  which  is  actually  being  outputted  to  the  mode  change-over  valve  3  is  taken  in. 

Afterthen,  at  step  S26,  it  is  judged  in  accordance  with  a  signal  from  the  unlocked  condition  detecting  switch 
13  whether  or  not  an  unlocked  condition  is  detected.  If  the  judgment  is  in  the  negative,  then  it  is  judged  at  step 
S27  whether  or  not  a  normal  mode  instruction  signal  is  outputted,  and  in  the  case  of  the  affirmative  judgement, 
the  sequence  advances  to  step  S16  at  which  a  normal  mode  instruction  signal  is  outputted.  On  the  contrary, 

55  in  case  the  judgment  is  in  the  negative,  since  the  crane  is  not  in  an  unlocked  condition  and  is  not  in  the  normal 
mode,  that  is,  since  the  crane  is  in  a  locked  condition  and  in  a  special  mode,  it  is  determined  that  they  make 
an  abnormal  combination,  and  consequently,  an  indication  of  abnormality  is  provided  at  step  S28  similarly  as 
at  step  S17orS19  in  the  stopping  control.  Afterthen,  a  normal  mode  instruction  signal  is  outputted  compulsorily 
at  step  S16. 
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On  the  other  hand,  in  case  the  judgment  at  step  S26  is  in  the  positive  and  the  crane  is  in  an  unlocked  con- 
dition,  it  is  judged  at  step  S30  whether  or  not  a  normal  mode  instruction  is  being  outputted,  and  in  case  a  normal 
mode  instruction  signal  is  being  outputted,  also  an  abnormal  combination  of  an  unlocked  condition  and  the 

5  normal  mode  is  determined.  Also  here,  an  indication  of  abnormality  is  provided  at  step  S28. 
On  the  contrary,  if  the  judgment  at  step  S29  is  in  the  negative,  then  the  sequence  either  advances  byway 

of  step  S31  to  steps  21  at  which  a  crab  mode  instruction  signal  is  outputted  or  advances  from  step  S31  further 
by  way  of  step  S32  to  step  S23  at  which  a  clamp  mode  instruction  signal  is  outputted  or  to  step  S24  at  which  a 
rear  mode  instruction  signal  is  outputted. 

10  As  described  above,  with  the  steering  controlling  device,  the  locking  changing  over  control  can  be  executed 
independently  of  a  steering  mode  in  a  stopping  condition  of  the  crane.  In  particular,  eliminating  a  conventional 
concept  that  a  normal  mode  is  a  requirement  for  a  locking  operation  such  that  a  locking  operation  cannot  be 
performed  unless  the  steering  mode  is  a  normal  mode  (Japanese  Utility  Model  Publication  No:  62-5975)  or 
the  steering  mode  is  automatically  set  to  a  normal  mode  if  a  locking  switch  is  operated  in  the  locking  direction, 

15  locking  changing  over  control  (insertion  and  removal  of  the  locking  pin  8)  can  be  executed  in  either  steering 
mode  of  a  normal  mode  and  a  special  mode.  Consequently,  a  locking  operation  can  be  performed  in  a  special 
mode  in  which  such  locking  operation  cannot  be  executed  in  a  conventional  device.  Accordingly,  when  the  lock- 
ing  pin  8  and  the  locking  hole  9  are  out  of  position  from  each  other,  a  locking  operation  can  be  performed  while 
moving  the  rear  wheels,  and  accordingly,  a  locking  operation  can  be  simplified  very  much. 

20  On  the  other  hand,  if  it  is  judged  at  step  S26  of  Fig.  3  during  normal  running  of  the  crane  that  the  crane  is 
not  in  an  unlocked  condition,  it  is  regarded  that  the  crane  is  in  a  locked  condition  and  normally  a  normal  mode 
instruction  signal  is  outputted  irrespective  of  the  steering  mode  (steps  S27,  S28  and  S16).  Accordingly,  even  if 
changing  over  to  the  normal  mode  is  not  performed  in  error  after  a  locking  operation  in  a  special  mode,  the 
steering  mode  can  be  automatically  changed  over  to  the  normal  mode.  Consequently,  occurrence  of  such  an 

25  abnormal  condition  that,  while  the  rear  wheels  are  held  in  a  locked  condition,  the  crane  is  driven  to  run  in  a 
special  mode  and  the  rear  wheels  are  steered  during  such  running  so  that  the  locking  device  (locking  pin  8 
and  so  forth)  may  be  damaged  can  be  prevented  with  certainty. 

Further,  when  an  abnormal  combination  of  the  steering  mode  and  the  locking  condition,  that  is,  a  locked 
condition  and  a  special  mode  or  an  unlocked  condition  and  the  normal  mode,  takes  place  during  normal  running 

30  or  during  stopping,  an  operator  is  informed  of  the  abnormal  condition  by  way  of  a  display  of  the  display  section 
18.  Consequently,  occurrence  of  a  dangerous  situation  such  as  possible  damage  to  the  locking  device  or  snak- 
ing  during  running  on  a  public  way  can  be  prevented. 

Meanwhile,  since  locking  and  changing  over  control  of  the  mode  can  be  achieved  only  in  s  stopping  con- 
dition  (including  a  low  speed  running  condition)  of  the  crane  as  apparently  seen  from  the  flow  chart  of  Fig.  3, 

35  even  if  manual  operation  for  locking  or  changing  over  of  the  steering  mode  is  performed,  such  locking  or  chang- 
ing  over  is  not  accomplished  actually  but  the  current  locking  condition  and  the  current  steering  mode  are  main- 
tained.  Consequently,  the  safety  in  running  can  be  assured. 

By  the  way,  the  locking  cylinder  7  is  not  limited  to  such  an  air  cylinder  as  included  in  the  embodiment  de- 
scribed  above  but  may  otherwise  be  a  hydraulic  cylinder.  Further,  the  locked  condition  detecting  switch  12, 

40  unlocked  condition  detecting  switch  1  3  and  centering  detecting  switch  14  may  be  some  other  switches  or  sen- 
sors  than  limit  switches,  such  as  optical  sensors  or  contactless  switches. 

Having  now  fully  described  the  invention,  it  will  be  apparent  to  one  of  ordinary  skill  in  the  art  that  many 
changes  and  modifications  can  be  made  thereto  without  departing  from  the  spirit  and  scope  of  the  invention 
as  set  forth  herein. 

45  A  steering  controlling  device  for  a  wheel  crane  wherein  a  locking  operation  in  a  special  mode  is  permitted 
upon  changing  over  from  the  special  mode  to  a  normal  mode  and  locking  and  a  mode  changing  over  operation 
can  be  prevented  during  normal  running  of  the  crane.  The  device  comprises  front  and  rear  wheel  steering  cy- 
linders,  a  mode  changing  over  valve  for  controlling  the  cylinders  to  change  over  the  steering  mode,  a  mode 
selecting  switch,  a  locking  device  for  locking  the  rear  wheels  in  the  normal  mode,  a  locking  switch,  a  running 

so  detecting  means  for  detecting  a  running  condition  of  the  crane,  a  locking  change-over  controlling  means  re- 
sponsive  to  signals  from  the  locking  switch  and  the  running  detecting  means  for  developing  a  locking  or  un- 
locking  instruction  signal  to  the  locking  device  when  the  crane  is  not  in  a  normal  running  condition,  and  a  mode 
change-over  controlling  means  responsive  to  a  signal  from  the  running  detecting  means  for  instructing  a  steer- 
ing  mode  selected  by  the  mode  selecting  switch  to  the  mode  changing  over  valve  when  the  crane  is  not  in  a 

55  normal  running  condition. 
In  the  drawings: 

FIG.  1 
3  MODE  CHANGING  OVER  VALVE 
10  LOCKING  CHANGING  OVER  VALVE 
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11  AIR  TANK 
15  LOCKING  SWITCH 
16  RUNNING  SENSOR 

5  17  MODE  SELECTING  SWITCH 
18  DISPLAY  SECTION 
C  CONTROLLER 
FIG.  2 
12  LOCKED  CONDITION  DETECTING  SWITCH 

10  13  UNLOCKED  CONDITION  DETECTING  SWITCH 
14  CENTERING  DETECTING  SWITCH 
15  LOCKING  SWITCH 
16  RUNNING  SENSOR 
17  MODE  SELECTING  SWITCH 

15  10  LOCKING  CHANGING  OVER  VALVE 
3  MODE  CHANGING  OVER  VALVE 
18  DISPLAY  SECTION 
C,  LOCKING  CHANGE-OVER  CONTROLLING  SECTION 
C2  MODE  CHANGE-OVER  CONTROLLING  SECTION 

20  C3  DISPLAY  CONTROLLING  SECTION 
C4  LOCKING  CHANGING  OVER  VALVE  DRIVING  CIRCUIT 
C5  MODE  CHANGING  OVER  VALVE  DRIVING  CIRCUIT 
C6  DISPLAY  SECTION  DRIVING  CIRCUIT 
FIG.  3 

25  Top  START 
51  NORM  RUNNING  ? 
52  LOCKING  CHANGE-OVER  CONTROLLING  PROGRAM 
513  RECEIVE  MODE  SELECTING  SWITCH  SIGNAL 
514  UNLOCKED  CONDITION  DETECTED  ? 

30  S15  NORMAL  MODE  SELECTED  ? 
517  DISPLAY  "ABNORMAL" 
518  NORMAL  MODE  SELECTED  ? 
519  DISPLAY  "ABNORMAL" 
520  CRAB  MODE  SELECTED  ? 

35  S22  CLAMP  MODE  SELECTED  ? 
S16  OUTPUT  NORMAL  MODE  INSTRUCTION 
521  OUTPUT  CRAB  MODE  INSTRUCTION 
523  OUTPUT  CLAMP  MODE  INSTRUCTION 
524  OUTPUT  REAR  MODE 

40  S25  TAKE  IN  MODE  OUTPUT  SIGNAL 
S26  UNLOCKED  CONDITION  DETECTED  ? 
529  NORMAL  MODE  INSTRUCTION  OUTPUT  ? 
530  DISPLAY  "ABNORMAL" 
531  CRAB  MODE  INSTRUCTION  OUTPUT  ? 

45  S32  CLAMP  MODE  INSTRUCTION  OUTPUT  ? 
FIG.  4 
Top  LOCKING  CHANGE-OVER  CONTROL 
53  RECEIVE  LOCKING  SWITCH  SIGNAL 
54  LOCKING  INSTRUCTION  ? 

50  S5  CENTERING  OK  ? 
56  LOCKING  OPERATION  INSTRUCTION 
57  UNLOCKING  OPERATION  INSTRUCTION 
58  UNLOCKING  INSTRUCTION  ? 
59  TAKE  IN  LOCKING  CHANGING  OVER  VALVE  OUTPUT 

55  S10  LOCKING  OPERATION  OUTPUT  ? 
Sn  UNLOCKING  OPERATION  OUTPUT  ? 
S12  LOCKED  CONDITION  DETECTED  ? 
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Claims 

1.  A  steering  controlling  device  for  a  wheel  crane,  comprising  a  front  wheel  steering  cylinder  (1)  for  steering 
5  front  wheels  of  said  wheel  crane,  a  rear  wheel  steering  cylinder  (2)  for  steering  rear  wheels  of  said  wheel 

crane,  a  mode  changing  over  valve  (3)  for  controlling  the  operation  of  said  front  and  rear  wheel  steering 
cylinders  (1,  2)  to  change  over  the  steering  mode  between  a  normal  steering  mode  in  which  only  said 
front  wheels  are  steered  and  a  special  steering  mode  in  which  either  both  of  said  front  and  rear  wheels 
or  only  said  rear  wheels  are  steered,  a  mode  selecting  switch  (17)  for  selecting  a  steering  mode  from  the 

10  normal  steering  mode  and  the  special  steering  mode,  a  locking  device  (7,  8,  9,  10,  11)  operable  in  the 
normal  steering  mode  for  locking  said  rear  wheels  in  order  to  prevent  operation,  a  running  detecting  means 
(16)  for  detecting  whether  said  crane  is  either  in  a  normal  running  condition  or  in  a  stopping  or  low  speed 
running  condition,  a  locking  change-over  controlling  means  (C),  and  a  mode  change-over  controlling 
means  (C2) 

15  characterized  in  that 
said  steering  control  device  has  a  locking  switch  (15)  for  selecting  either  a  locking  operation  or  an 

unlocking  operation  of  said  locking  device  (7,  8,  9,  10,  11),  and  in  that  said  locking  change-over  controlling 
means  (C)  is  operable  in  response  to  signals  from  said  locking  switch  (15)  and  said  running  detecting 
means  (16)  for  developing  an  instruction  signal  either  for  a  locking  operation  orforan  unlocking  operation 

20  to  said  locking  device  (7,  8,  9,  10,  11)  on  condition  that  said  crane  is  not  in  the  normal  running  condition, 
and  said  mode  change-over  controlling  means  (C2)  is  operable  in  response  to  a  signal  from  said  running 
detecting  means  (16)  for  instructing  the  steering  mode  selected  by  said  mode  selecting  switch  (17)  to  said 
mode  changing  over  valve  (3)  on  condition  that  said  crane  is  not  in  the  normal  running  condition. 

25  2.  A  steering  controlling  device  for  a  wheel  crane  according  to  claim  1 
characterized  in  that 
said  steering  controlling  device  furthermore  comprises  a  locking  detecting  means  (12,  13)  for  detecting 
whether  said  locking  device  is  in  a  locking  condition  or  in  an  unlocking  condition,  wherein  said  mode 
change-over  controlling  means  (C2)  is  also  operable  when  a  detection  signal  of  the  normal  running  con- 

30  dition  from  said  running  detecting  means  (16)  and  a  detection  signal  of  a  real  condition  of  said  rear  wheels 
from  said  locking  detecting  means  (12,  13)  are  received  for  normally  developing  an  instruction  signal  of 
the  normal  steering  mode  to  said  mode  changing  over  valve  (3). 

35  Patentanspriiche 

1.  Regelanlage  fur  die  Lenkung  eines  Kranfahrwerks,  die  aufweist: 
einen  Vorderradlenkzylinder  (1),  der  die  Vorderrader  des  Kranfahrwerks  lenkt,  einen 

Hinterradlenkzylinder  (2),  der  die  Hinterrader  des  Kranfahrwerks  lenkt,  ein  Modusumschaltventil  (3),  das 
40  die  Betatigung  der  Vorder-  und  Hinterradlenkzylinder  (1  ,  2)  steuert,  urn  den  Lenkmodus  zwischen  einem 

normalen  Lenkmodus,  bei  dem  nur  die  Vorderrader  gelenkt  werden,  und  einem  speziellen  Lenkmodus 
umzuschalten,  bei  dem  entweder  sowohl  die  Vorderrader,  als  auch  die  Hinterrader  oder  nur  die  Hinter- 
rader  gelenkt  werden,  einen  Moduswahlschalter  (17),  der  einen  Lenkmodus  zwischen  dem  normalen 
Lenkmodus  und  dem  speziellen  Lenkmodus  auswahlt,  eine  Verriegelungsvorrichtung  (7,  8,  9,  10,  11),  die 

45  im  normalen  Lenkmodus  betatigbar  ist,  urn  die  Hinterrader  zur  Verhinderung  des  Betriebes  zu  verriegeln, 
eine  Fahrerfassungseinrichtung  (16),  die  erfalit,  ob  der  Kran  entweder  in  einem  normalen  Fahrzustand 
oder  in  einem  Stopp-  oder  Niedriggeschwindigkeitsfahrzustand  ist,  eine  Verriegelungsumschaltsteuerein- 
richtung  (C)  und  eine  Modusumschaltsteuereinrichtung  (C2), 

dadurch  gekennzeichnet,  dali 
50  die  Regelanlage  fur  die  Lenkung  einen  Verriegelungsschalter  (15)  hat,  urn  entweder  eine  Verrie- 

gelungsbetatigung  oder  eine  Freigabebetatigung  derVerriegelungsvorrichtung  (7,  8,  9,  10,  11)auszuwah- 
len,  und  daft 

die  Verriegelungsumschaltsteuereinrichtung  (C)  in  Abhangigkeit  von  Signalen  des  Verriegelungs- 
schalters  (15)  und  der  Fahrerfassungseinrichtung  (16)  betatigbar  ist,  urn  ein  Befehlssignal  fur  entweder 

55  eine  Verriegelungsbetatigung  oder  fur  eine  Freigabebetatigung  an  der  Verriegelungsvorrichtung  (7,  8,  9, 
10,  11)  unter  der  Bedingung  zu  erzeugen,  dali  sich  der  Kran  nicht  im  normalen  Fahrzustand  befindet, 
wobei  die  Modusumschaltsteuereinrichtung  (C2)  in  Abhangigkeit  von  einem  Signal  der  Fahrerfassungs- 
einrichtung  (16)  betatigbar  ist,  urn  den  durch  den  Moduswahlschalter  (17)  ausgewahlten  Lenkmodus  dem 
Modusumschaltventil  (3)  unter  der  Bedingung  zuzuweisen,  dali  sich  der  Kran  nicht  im  normalen  Fahrzu- 
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stand  befindet. 

2.  Regelanlage  fur  die  Lenkung  eines  Kranfahrwerks  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dali 
die  Regelanlage  fur  die  Lenkung  fernereine  Verriegelungserfassungseinrichtung  (12,  13)  aufweist, 

die  erfalit,  ob  sich  die  Verriegelungsvorrichtung  in  einem  verriegelten  Zustand  oder  in  einem  freigegebe- 
nen  Zustand  befindet,  wobei  die  Modusumschaltsteuereinrichtung  (C2)  ebenfalls  betatigbar  ist,  wenn  ein 
Erfalisignal  des  normalen  Fahrzustands  von  der  Fahrerfassungseinrichtung  (16)  und  ein  Erfalisignal  des 
realen  Zustands  der  Hinterrader  von  derVerriegelungserfassungseinrichtung  (12,  13)  aufgenommen  wer- 
den,  urn  ein  Befehlssignal  des  normalen  Lenkmodus  am  Modusumschaltventil  (3)  auf  normale  Weise  zu 
erzeugen. 

15  Revendications 

1.  Dispositif  de  commande  de  direction  pour  une  grue  mobile,  comprenant  un  cylindre  de  braquage  de  roue 
avant  (1)  pour  le  braquage  des  roues  avant  de  ladite  grue  mobile,  un  cylindre  de  braquage  de  roue  arriere 
(2)  pour  le  braquage  des  roues  arriere  de  ladite  grue  mobile,  une  soupape  de  commutation  de  mode  (3) 

20  pour  la  commande  de  I'operation  desdits  cylindres  de  braquage  de  roue  avant  et  arriere  (1  ,  2)  pourcommu- 
ter  le  mode  de  braquage  entre  un  mode  de  braquage  normal  dans  lequel  seules  ledites  roues  avant  sont 
braquees  et  un  mode  de  braquage  special  dans  lequel  une  quelconque  parmi  lesdites  roues  avant  et  arrie- 
re  ou  seulement  lesdites  roues  arriere  sont  braquees,  un  commutateur  de  selection  de  mode  (17)  pour 
la  selection  d'un  mode  de  braquage  a  partir  du  mode  de  braquage  normal  et  du  mode  de  braquage  special, 

25  un  dispositif  de  blocage  (7,  8,  9,  10,  11)  actionnable  dans  le  mode  de  braquage  normal  pour  le  blocage 
desdites  roues  arriere  de  facon  a  empecher  une  operation,  un  moyen  de  detection  de  marche  (16)  pour 
detecter  si  ladite  grue  est  soit  dans  un  mode  de  marche  normale,  soit  dans  une  condition  d'arret  ou  de 
marche  a  basse  vitesse,  un  moyen  de  commande  de  commutation  de  blocage  (C)  et  un  moyen  de 
commande  de  commutation  de  mode  (C2); 

30  dispositif  caracterise  en  ce  que  ledit  dispositif  de  commande  de  direction  possede  un  commutateur 
de  blocage  (15)  pour  selectionner  soit  une  operation  de  blocage,  soit  une  operation  de  deblocage  dudit 
dispositif  de  blocage  (7,  8,  9,  10,  11)  et  en  ce  que  ledit  moyen  de  commande  de  commutation  de  blocage 
(C)  est  actionnable  en  reponse  a  des  signaux  dudit  commutateur  de  blocage  (1  5)  et  dudit  moyen  de  de- 
tection  de  marche  (16)  pour  developper  un  signal  d'instruction  soit  pour  une  operation  de  blocage,  soit 

35  pour  une  operation  de  deblocage  dudit  dispositif  de  blocage  (7,  8,  9,  10,  11)  a  condition  que  ladite  grue 
ne  soit  pas  dans  la  condition  de  marche  normale,  et  ledit  moyen  de  commande  de  commutation  de  mode 
(C2)  est  actionnable  en  reponse  a  un  signal  dud  it  moyen  de  detection  de  marche  (1  6)  pour  indiquer  le  mode 
de  braquage  selectionne  par  ledit  commutateur  de  selection  de  mode  (17)  a  ladite  soupape  de  commu- 
tation  de  mode  (3)  a  condition  que  ladite  grue  ne  soit  pas  dans  la  condition  de  marche  normale. 

40 
2.  Dispositif  de  commande  de  direction  pour  une  grue  mobile  selon  la  revendication  1  ,  caracterise  en  ce  que 

ledit  dispositif  de  commande  de  direction  comprend,  de  plus,  un  moyen  de  detection  de  blocage  (12,  13) 
pour  detecter  si  ledit  dispositif  de  blocage  est  dans  une  condition  de  blocage  ou  dans  une  condition  de 
deblocage,  dans  lequel  ledit  moyen  de  commande  de  commutation  de  mode  (C2)  est  aussi  actionnable 

45  lorsqu'un  signal  de  detection  de  la  condition  de  marche  normale  dudit  moyen  de  detection  de  marche  (16) 
et  un  signal  de  detection  d'une  condition  reelle  desdites  roues  avant  dudit  moyen  de  detection  de  blocage 
(12,  13)  sont  recus  pour  developper  normalement  un  signal  d'instruction  du  mode  de  braquage  normal  a 
ladite  soupape  de  commutation  de  mode  (3). 
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