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Description 

The  present  invention  relates  to  an  apparatus  for 
tracking  an  overhead  line  for  the  use  of  mainte- 
nance/inspecting  of  overhead  lines  such  as  a  high- 
voltage  power  line  and  an  overhead  cable. 

Conventionally,  the  points  to  be  repaired  of  the 
overhead  line  are  visually  found  by  a  patrol-man  rid- 
ing  on  a  helicopter  or  an  automobile  for  instance  and 
then  repaired  by  a  serviceman  coming  from  the 
ground. 

In  another  method,  a  wire  rope  used  for  a  rope- 
way  or  a  ski  lift  is  stretched  alongside  the  overhead 
line,  with  a  maintenance/inspecting  apparatus  being 
slung  by  means  of  a  support  arm  over  the  wire  rope 
and  transferred  by  hauling  the  rope. 

The  former  method,  however,  had  a  disadvan- 
tage  that  the  accurate  checking  is  difficult  due  to  the 
partial  observation  from  only  one  direction  as  well  as 
the  long  distance  from  the  helicopter  or  automobile  to 
the  overhead  line.  On  the  other  hand,  the  latter  had 
a  drawback  that  it  required  an  enormous  cost  of  con- 
struction  and  is  uneconomical  owing  to  the  wire  rope 
to  be  stretched  alongside  the  overhead  line. 

Therefore,  in  order  to  solve  this  problem,  there 
has  been  conceived  a  self-propelled  maintenance/in- 
specting  apparatus  which  is  capable  of  unmanned 
travel  on  the  overhead  line. 

The  self-propelled  maintenance/inspecting  appa- 
ratus  has  a  traction  unit  with  a  pair  of  moving  wheels 
which  is  slung  overthe  overhead  line.  In  this  case,  the 
traction  unit  is  movable  with  the  overhead  line  being 
clamped  between  the  moving  wheels  and  clamp 
wheel  located  below  the  moving  wheels.  To  the  trac- 
tion  unit  is  coupled  a  defect  detection  unit  which  is 
mounted  with  a  sensor  and  a  recording  device  there- 
on  so  as  to  inspect  the  overhead  line. 

A  tower  usually  supporting  the  overhead  line 
such  as  a  power  line,  is  disadvantageously  an  obsta- 
cle  to  the  above  self-propelled  maintenance/inspect- 
ing  apparatus.  However  the  apparatus  could  not  de- 
tour  around  the  tower  since  it  is  moved  with  the  over- 
head  line  being  clamped  between  the  moving  wheels 
and  clamp  wheel.  It  was  also  impossible  for  the  appa- 
ratus  to  climb  over  the  cable  holding  metal  fittings 
such  as  strain  insulators  and  clamps  attached  to  the 
overhead  line.  Consequently  the  above-mentioned 
self-propelled  maintenance/inspecting  apparatus  re- 
quired  complicated  work  such  as  sling-change  of  the 
tracking  apparatus  every  short  section  of  line,  there- 
by  deteriorating  the  maintenance/inspecting  work  ef- 
ficiency. 

A  line  travelling  skip  comprising  a  carriage  sup- 
ported  from  pulleys  at  adjacent  ends  thereof  for  riding 
along  a  pair  of  overhead  line  cables  is  described  in 
US-A-4,  163,480.  This  skip  is  adapted  to  carry  a  per- 
son  in  the  carriage  and  is  provided  with  additional 
hooks  with  can  be  manually  attached  to  the  line 

cables  to  support  one  end  of  the  carriage  so  as  to  al- 
low  lifting  of  the  pulleys  at  this  side  off  the  cables  in 
order  to  allow  manually  shifting  of  the  pulleys  around 
an  obstruction  on  the  cables.  This  known  skip  re- 

5  quires  manual  operation  and  cannot  move  around  a 
supporting  tower  of  the  cables. 

It  is  an  objective  of  the  present  invention  to  pro- 
vide  an  apparatus  for  tracking  an  overhead  line  which 
is  capable  of  detouring  the  tower  as  well  as  climbing 

10  over  the  cable  holding  metal  fittings  such  as  strain  in- 
sulators  and  clamps  attached  to  the  overhead  line 
and  which  is  continuously  capable  of  carrying  an  in- 
specting/monitoring  unit  such  as  television  camera 
alongside  the  overhead  line. 

15  In  accordance  with  the  present  invention,  the  ap- 
paratus  for  tracking  the  overhead  line  comprises  the 
features  defined  in  claim  1.  Preferred  embodiments 
of  the  apparatus  of  the  invention  are  defined  in  the 
subclaims. 

20  The  apparatus  for  tracking  the  overhead  line  of 
above  constitution  is  capable  of  climbing  over  strain 
insulators  and  the  metal  fitting  such  as  clamps  at- 
tached  to  the  overhead  line  by  swinging  toward  and 
backward  the  centroid  of  the  apparatus  by  means  of 

25  the  swingable  arm  means.  Furthermore,  the  arm 
member  and  the  hook  means  connected  to  the  both 
end  portions  thereof  can  be  utilized  in  order  to  detour 
the  tower. 

This  invention  can  be  more  fully  understood  from 
30  the  following  detailed  description  when  taken  in  con- 

junction  with  the  accompanying  drawings,  in  which: 
Fig.  1  is  a  plan  view  of  an  apparatus  (a  robot)  for 
tracking  an  overhead  line  in  accordance  with  an 
embodiment  of  the  present  invention; 

35  Fig.  2  is  a  front  view  of  the  apparatus  for  tracking 
the  overhead  line  in  Fig.  1; 
Fig.  3  is  a  side  view  of  the  apparatus  for  tracking 
the  overhead  line  in  Fig.  1; 
Fig.  4  is  a  schematic  diagram  of  the  robot; 

40  Figs.  5  and  6  illustrate  the  constitution  of  a  clamp 
assembly  of  the  robot  main  body; 
Figs.  7  and  8  illustrate  the  balance  relationship 
between  the  robot  main  body  and  the  arm; 
Figs.  9  through  13  depict  the  constitution  of  the 

45  arm; 
Figs.  14  through  17  depict  the  state  when  the  ro- 
bot  is  climbing  overthe  obstacle  on  the  overhead 
line; 
Fig.  18  shows  a  flowchart  for  explaining  the  op- 

50  eration  for  climbing  over  the  obstacle; 
Figs.  1  9  through  22  represent  the  state  when  the 
robot  is  detouring  the  tower; 
Fig.  23A  to  23D  show  a  flowchart  for  explaining 
the  operation  for  detouring  the  tower; 

55  Figs.  24  through  28  represent  the  state  when  the 
robot  is  suspended  on  an  overhead  line  from 
above  the  ground; 
Fig.  29  illustrates  the  robot  main  body  and  the 
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arm  mechanism; 
Fig.  30  shows  a  hook  mechanism  and  a  sensor 
mechanism; 
Fig.  31  is  a  detailed  view  of  a  sensor  unit; 
Fig.  32  is  a  plan  view  of  an  indirect  mechanism; 
Fig.  33  is  a  side  view  of  an  indirect  mechanism; 
Figs.  34  and  35  are  drawings  for  explaining  the 
operation  of  the  indirect  mechanism; 
Fig.  36  is  a  diagram  showing  a  modified  example 
of  indirect  mechanism; 
Fig.  37  is  a  diagram  to  show  the  operation  of  the 
indirect  mechanism  in  Fig.  36; 
Fig.  38  is  a  diagram  showing  another  modified 
example  of  indirect  mechanism;  and 
Fig.  39  is  a  diagram  showing  a  still  different  modi- 
fied  example  of  indirect  mechanism. 
Referring  now  to  Figs.  1  to  3,  an  embodiment  of 

the  invention  is  described  in  detail  below. 
The  apparatus  or  robot  for  tracking  an  overhead 

line  of  the  invention  comprises  a  robot  main  body  (or 
a  carriage)  1  on  which  a  checking/monitoring  unit  3 
such  as  television  camera  (that  is,  sensor)  is  mount- 
ed,  and  an  arc-shaped  arm  (or  guide  rail)  2  disposed 
movably  relatively  to  the  carriage  1.  The  carriage  1 
further  includes  a  balancer  4  containing  a  controller, 
and  a  vertical/rotational  motion  shaft  5  is  provided  in 
the  center  of  the  unit  3,  and  this  shaft  5  penetrates 
through  the  unit  3  in  the  vertical  direction  so  as  to  be 
free  to  rotate  and  move  vertically.  This  vertical/rota- 
tional  motion  shaft  5  has  a  threaded  part  6  and  a 
spline  7  as  shown  in  Fig.  4,  and  a  nut  8  and  a  boss  9 
to  be  engaged  with  such  threaded  part  6  and  spline 
7  are  driven  by  motors  1  0  and  11  through  gear  or  other 
transmission  mechanism,  so  that  the  vertical/rota- 
tional  motion  shaft  5  can  rotate  and  move  up  and 
down  in  the  axial  direction. 

When  the  nut  8  and  boss  9  are  rotated  at  the 
same  speed  as  the  carrier  1,  the  vertical/rotational 
motion  shaft  5  does  not  move  up  and  down  on  the  car- 
riage  1  but  only  rotates,  and  when  only  the  nut  8  ro- 
tates,  the  shaft  5  moves  up  and  down  without  rotating. 
According  to  these  movements,  when  the  robot  is 
suspended  on  an  overhead  line,  that  is,  an  overhead 
cable,  the  vertical/rotational  motion  shaft  5  does  not 
move  to  the  contrary,  and  the  carriage  1  and  arm  2 
rotate  or  move  vertically  on  the  shaft  5. 

An  inclining  mechanism  12  is  disposed  at  the  up- 
per  end  of  the  vertical/rotational  motion  shaft  5.  On 
this  inclining  mechanism  12,  a  U-shaped  or  semicir- 
cular  driven  wheel  holding  arm  1  3  is  supported  so  as 
to  be  rocked  about  a  point  01  by  a  gear  mechanism 
15  linked  with  a  motor  14  as  shown  in  Fig.  4. 

At  both  ends  of  the  driven  wheel  holding  arm  13, 
driven  wheels  16  and  17  are  rotatably  disposed  in  a 
straight  line  intersecting  with  the  extended  axial  line 
L  of  the  vertical/rotational  motion  shaft  5,  either  at  an 
equal  distance  from  the  axial  line  L,  and  when  these 
driven  wheels  16  and  17  are  driven  by  wheel  driving 

mechanisms  18  and  19,  the  robot  runs  on  the  over- 
head  line.  At  both  ends  of  the  driven  wheel  holding 
arm  13,  moreover,  clamp  mechanisms  20  and  21  for 
clamping  the  overhead  line  between  the  driven 

5  wheels  16  and  17  are  disposed.  These  clamp  mech- 
anisms  20  and  21  are  composed  of,  as  shown  in  Figs. 
4  to  6,  a  link  mechanism  23  moving  to  and  fro  about 
a  shaft  22,  and  clamp  wheels  24  and  25  rotatably  sup- 
ported  on  this  link  mechanism  23,  and  these  clamp 

10  wheels  24  and  25  are  pressed  against  the  driven 
wheel  16,  17  to  clamp  the  overhead  line. 

The  link  mechanism  23  is  composed  of  four  links 
26,  27,  28  and  29  forming  a  quadrilateral,  and  an  en- 
gaging  part  30  is  disposed  at  the  link  26  fixed  on  the 

15  shaft  22.  The  link  29  rotatably  supported  on  the  shaft 
22  is  abutting  against  the  engaging  part  30  by  the  en- 
ergizing  force  of  the  spring  31,  and  the  link  26  is  de- 
fined  in  the  clockwise  rotation  over  a  specified  angle 
with  respect  to  the  link  29  by  means  of  the  engaging 

20  part  30.  Therefore,  when  the  shaft  22  is  rotated  coun- 
terclockwise  by  a  drive  mechanism  32  through  trans- 
mission  mechanism  such  as  gear,  the  link  mechanism 
23  oscillates  about  the  shaft  22  while  keeping  con- 
stant  the  shape  of  the  quadrilateral  formed  by  the 

25  links  26  to  29. 
The  clamp  mechanisms  20  and  21  are  provided 

with  a  stopper  33  for  defining  the  rotational  motion 
range  of  the  link  29,  and  when  the  link  29  abuts 
against  this  stopper  33,  the  clamp  wheels  24  and  25 

30  are  pushed  upward  by  the  action  of  leverage  as 
shown  in  Fig.  6,  and  abut  against  the  driven  wheel  1  6, 
17  through  the  overhead  line.  The  link  27  is  extend- 
able  in  the  axial  direction  having  a  spring  34  at  an  in- 
termediate  position,  and  the  motion  of  the  link  after 

35  clamping  the  overhead  line  is  absorbed  by  the  spring 
34,  so  that  the  clamp  force  is  kept  constant.  The  link 
29  is  integrally  combined  with  a  guide  member  35, 
and  this  guide  member  35  is  used  when  guiding  the 
overhead  line  beneath  the  driven  wheel  16,  17. 

40  Therefore,  when  the  drive  mechanism  32  is  start- 
ed,  the  link  26  of  the  link  mechanism  23  moves  to  and 
fro  about  the  shaft  22.  The  link  29  is  free  to  rotate 
about  the  shaft  22,  and  is  pushed  by  the  link  26 
through  spring  31  ,  but  the  rotational  motion  range  is 

45  defined  at  a  specific  angle  by  the  engaging  part  30. 
The  angle  formed  by  the  links  26  and  29  is  always 
constant,  and  the  quadrilateral  formed  by  the  links  26 
through  29  is  kept  always  in  a  same  shape.  During 
such  motion,  the  clamp  wheels  24  and  25  move  to  and 

so  fro  about  the  shaft  22.  In  this  state,  when  the  link  26 
begins  to  rotate,  the  link  29  abuts  against  the  stopper 
33  at  a  specific  angle,  and  when  the  link  26  further 
rotates,  the  link  29  in  stopped  state  overcomes  the 
force  of  the  spring  31  ,  so  that  the  link  26  is  put  in  ro- 

55  tation.  In  this  case,  since  the  link  29  is  stopped,  the 
position  of  the  shaft  38  is  also  fixed,  but  when  the  link 
26  further  rotates,  the  shaft  36  at  its  front  end  pushes 
the  shaft  37  through  the  link  27.  In  consequence,  the 
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shaft  37  pushes  down  the  link  28  about  the  shaft  38, 
and  the  opposite  end  of  the  link  28  pushes  up  the 
clamp  wheels  24  and  25  by  leverage. 

During  such  operation,  the  clamp  wheels  24  and 
25  oscillate  about  the  shaft  38.  When  the  link  26  ro-  5 
tates,  the  clamp  wheels  24  and  25  abut  against  the 
driven  wheel  16,  17  across  the  overhead  line,  and  the 
link  28  stops  moving.  While  the  link  27  and  link  28  are 
stopped,  when  the  link  26  further  rotates,  the  spring 
34  of  the  link  27  is  compressed,  and  the  force  by  the  10 
portion  of  this  compression  is  transmitted  to  the 
clamp  wheels  24  and  25  through  the  link  28. 

Thus,  while  the  driven  wheel  16,  17  is  placed  on 
the  overhead  line,  the  overhead  line  is  held  by  a  ser- 
ies  of  actions  as  mentioned  above.  In  this  holding  15 
state,  when  the  driven  wheel  16,  1  7  rotates,  the  clamp 
wheels  24  and  25  roll.  At  this  time,  if  the  Iink26  is  stop- 
ped,  the  spring  34  compresses  and  absorbs  the  rock- 
ing  portion  of  the  link  28.  On  the  other  hand,  when  the 
link  26  is  rotated  reversely,  the  link  29  turns  about  the  20 
shaft  22  while  abutting  against  the  engaging  part  30. 

The  balancer  4  is  explained  below  while  referring 
to  Fig.  7. 

The  balancer  4  is  installed  in  order  to  keep  bal- 
ance  of  the  carriage  (robot  main  body)  1  when  send-  25 
ing  out  the  arm  2  from  the  carriage  1  ,  and  this  balanc- 
er  4  is  provided  with  a  control  device  and  power 
source  as  its  weight  in  its  inside.  The  central  axis  S1 
of  the  arm  2  is  apparently  in  the  center  of  the  arc  of 
the  arm  2  with  the  unit  as  the  system  of  stationary  co-  30 
ordinates,  and  as  the  arm  2  sends  out,  the  center  of 
gravity  G1  of  the  arm  2  moves  about  this  central  axis 
S1  .  As  the  center  of  gravity  G1  of  the  arm  2  moves, 
the  balancer  4  is  rocked  by  the  drive  mechanism 
which  is  not  shown  in  the  drawing,  and  the  center  of  35 
gravity  G2  of  the  balancer  4  is  moved,  thereby  keep- 
ing  balance  of  the  apparatus.  As  this  center  of  gravity 
G2  moves,  the  imaginary  rocking  central  axis  S2  of 
the  balancer  4  is  set  at  a  distance  of  L2  on  the  oppo- 
site  side  of  the  distance  L1  against  the  vertical/rota-  40 
tional  motion  shaft  5  so  that  the  relation  of  the  center 
of  gravity  G2  of  the  balancer  and  the  center  of  gravity 
G1  of  the  arm  1  with  respect  to  the  vertical/rotational 
motion  shaft  5  may  be  G1  x  L1  =  G2  x  L2  (L1  :  distance 
from  the  central  axis  S1  of  the  arm  2  to  the  central  45 
axis  of  the  vertical/rotational  motion  shaft  5)  as 
shown  in  the  diagram.  For  example,  as  shown  in  Fig. 
1  ,  when  the  balancer4  of  semi-disk  shape  is  used,  the 
center  02  of  the  arm  2  becomes  the  imaginary  rock- 
ing  central  axis  S2.  Besides,  the  balancer  4  is  provid-  50 
ed  with  drive  mechanism  and  driving  force  source  so 
that  the  relation  of  the  center  of  gravity  G1  of  the  en- 
tire  arm  2  and  the  center  of  gravity  G2  of  the  balance 
with  respect  to  the  vertical/rotational  motion  shaft  5 
may  be  G1  x  1  1  =  G2  x  1  2  (f  1  :  distance  from  center  55 
of  gravity  G1  to  vertical/rotational  motion  shaft  5,  (2: 
distance  from  center  of  gravity  G2  to  vertical/rotation- 
al  motion  shaft  5)  as  shown  in  Fig.  8. 

On  the  other  hand,  the  arm  2  is  curved  in  an  arc 
shape  at  a  specific  curvature,  and  a  rack  gear  39  (see 
Fig.  13)  is  formed  on  the  flank  of  the  arm  2.  This  rack 
gear  39  is  engaged  with  a  driving  gear  40  (see  Fig.  4) 
provided  in  the  unit  3,  and  by  rotating  this  driving  gear 
40  by  drive  unit  40a  such  as  motor,  the  arm  2  moves 
relatively  to  the  main  body  1.  The  rack  gear  39  is 
made  of  insulation  material. 

At  both  ends  of  the  arm  2,  hook  mechanisms  41 
and  42  are  provided,  and  by  applying  these  hook 
mechanisms  41  and  42  on  the  overhead  line,  the  car- 
riage  1  can  move  while  detouring  obstacles  such  as 
tower.  The  hook  mechanisms  41  and  42  are  con- 
structed  by,  as  shown  in  Fig.  9,  upstanding  part  43, 
horizontal  part  44  disposed  parallel  to  the  arm  2  on 
the  upper  end  of  the  upstanding  part  43,  and  hook  45 
attached  to  the  front  end  of  the  horizontal  part  44,  and 
a  tapered  stopper  46  is  disposed  at  the  inlet  portion 
of  the  hook  45  rotatably  about  the  shaft  47  so  as  to 
be  easy  to  enter  from  outside  and  not  to  slip  out  from 
inside.  This  stopper  46  is  energized  in  the  direction  of 
closing  the  inlet  portion  of  the  hook  45  by  the  spring 
48,  thereby  preventing  the  overhead  line  from  slip- 
ping  off  from  inside  of  the  hook  45.  One  end  of  a  wire 
rope  49  is  linked  to  the  stopper  46,  and  as  the  wire 
rope  49  is  towed  by  an  operation  rod  50  disposed  in 
the  carriage  1  ,  the  stopper  46  rotates  about  the  shaft 
47,  thereby  opening  the  inlet  portion  of  the  hook  45. 

The  arm  2  has  joints  51  and  52.  By  these  joints 
51  and  52,  the  both  end  portions  can  be  plaited  down 
inward.  The  joints  51  and  52  are  constructed  as 
shown  in  Fig.  10,  and  a  spring  54  for  energizing  the 
arms  2a  and  2b  in  the  plaiting  direction  is  disposed  at 
a  linkage  shaft  53  for  coupling  the  arms  2a  and  2b  at 
both  ends  (2b  not  shown)  and  the  arm  2c  at  the  car- 
riage  1  side.  Therefore,  to  extend  the  arm  2,  as  shown 
in  Fig.  11,  a  forward  roller  56  mounted  on  the  unit  3 
by  means  of  support  arm  55  abuts  against  the  side 
surface  of  the  arms  2a  and  2b,  and  the  force  to  over- 
come  the  spring  force  of  the  spring  54  is  given  to  the 
arm  2a  and  2b  by  this  forward  roller  56,  so  that  the 
arms  2a  and  2b  are  pushed  out  and  expanded. 

At  both  ends  of  the  arm  2c,  hooks  58  to  be  engag- 
ed  with  pawl  57  provided  in  the  arms  2a  and  2b  are 
rotatably  disposed  about  the  shaft  59.  The  hook  58  is 
linked  with  a  release  lever  61  rotatably  disposed 
about  the  shaft  60  through  a  link  member  62,  and 
when  rotated  in  the  clockwise  direction  in  the  drawing 
by  the  release  member  63  disposed  in  the  check- 
ing/monitoring  unit  3  as  shown  in  Fig.  12,  the  engage- 
ment  of  the  hook  58  and  pawl  57  is  cleared.  The  re- 
lease  lever  61  is  energized  to  rotate  in  the  counter- 
clockwise  direction  in  the  drawing  by  the  spring  64. 

The  arm  2  does  not  require  drive  unit,  and  hence 
the  arm  2  is  free  of  wire,  the  arm  2  is  made  of  an  in- 
sulator  (Kevlar's  FRP),  and  a  detector  using  optical 
fiber  is  provided  for  the  checking/monitoring  unit,  so 
that  the  arm  2  may  be  completely  composed  of  elec- 
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trical  insulators.  Therefore,  when  the  carriage  1  runs 
on  the  arrester  earth  line  stretched  on  a  power  line, 
the  long  arm  2  is  safe  on  the  power  line  if  the  power 
line  is  in  energized  condition.  Besides,  the  carriage  1 
is  provided  with  a  bumper  65  for  preventing  this  ap- 
paratus  from  contacting  with  the  tower. 

The  action  of  the  apparatus  for  tracking  an  over- 
head  line  is  described  below  while  referring  to  Figs.  14 
through  28. 

As  shown  in  Fig.  14,  the  mobile  robot  is  suspend- 
ed  on  an  overhead  line  70  by  means  of  the  driven 
wheels  16  and  17  disposed  at  both  ends  of  the  driven 
wheel  holding  arm  13.  When  moving  the  carriage  1 
from  this  state,  first,  the  overhead  line  70  is  clamped 
between  the  driven  wheels  16  and  17  by  means  of 
clamp  mechanisms  20  and  21  .  In  this  state,  when  the 
driven  wheels  16  and  1  7  are  rotated  by  the  wheel  driv- 
ing  mechanisms  18  and  19,  the  carriage  1  or  the  robot 
moves. 

In  this  way,  when  the  carriage  1  approaches  an 
obstacle  such  as  cable  holding  metal  fitting  or  the  like 
and  the  obstacle  is  detected  by  the  detector,  e.g.  mi- 
cro-switch  or  the  like  provided  on  the  clamp  mecha- 
nism  20,  the  carriage  1  stops  just  before  the  obstacle 
71  as  shown  in  Fig.  15.  Next,  by  the  clamp  mechanism 
20,  the  driven  wheel  16  and  overhead  line  70  are  un- 
damped,  and  the  driven  wheel  holding  arm  13  is 
rocked  in  the  clockwise  direction  by  the  rocking  mech- 
anism  12.  As  a  result,  the  center  of  gravity  of  the  car- 
riage  1  moves  backward,  and  the  driven  wheel  16  is 
lifted  to  a  position  capable  of  riding  over  the  obstacle 
71  as  shown  in  Fig.  16. 

Next,  in  this  state,  when  the  carriage  1  moves  for- 
ward  and  the  driven  wheel  16  completely  rides  over 
the  obstacle  71  and  the  detector  mounted  on  the 
clamp  mechanism  21  detects  the  obstacle  71,  the 
carriage  1  stops.  Afterwards,  the  driven  wheel  16  is 
returned  on  the  overhead  line  70,  and  the  driven 
wheel  17  and  overhead  line  70  are  undamped  by  the 
clamp  mechanism  21,  and  the  driven  wheel  holding 
arm  13  is  rocked  in  the  counterclockwise  direction  by 
the  rocking  mechanism  12.  As  a  result,  the  center  of 
gravity  of  the  carriage  1  moves  forward,  and  the  driv- 
en  wheel  1  7  is  raised  to  a  height  capable  of  riding  over 
the  obstacle  71  as  shown  in  Fig.  17.  Therefore,  as  the 
carriage  1  moves  forward  in  this  state  during  a  prede- 
termined  time  interval,  the  carriage  1  can  ride  over 
the  obstacle  71  such  as  the  cable  holding  metal  fitting 
or  the  like  mounted  on  the  overhead  line  70.  This  ser- 
ies  of  operation  is  shown  in  the  flowchart  in  Fig.  18. 

When  the  robot  approaches  a  tower  while  moving 
and  a  distance  measuring  device  provided  on  the  car- 
riage  1  measures  a  predetermined  distance  from  the 
tower  72,  the  robot  stops  at  the  distance  from  the  tow- 
er  72  as  shown  in  Fig.  19.  Then,  if  the  information  pre- 
senting  the  direction  in  which  the  support  post  of  the 
tower  72  supports  the  overhead  line  70  is  prestored 
in  the  controller,  the  vertical/rotational  motion  shaft  5 

of  the  carriage  1  is  rotated  in  such  a  direction  that  the 
arm  2  rotates  but  not  contacting  the  support  post,  in 
accordance  with  the  information.  For  example,  as 
shown  in  Fig.  19,  when  the  overhead  line  70  is  sup- 

5  ported  from  beneath,  the  vertical/rotational  motion 
shaft  5  is  rotated  by  a  quarter  revolution  in  either  right 
or  left  direction,  so  that  the  arm  2  confronts  the  tower 
72.  Next,  as  shown  in  Fig.  20,  the  both  ends  2a  and 
2b  of  the  arm  2  are  extended,  and  the  robot  approach- 

10  es  the  tower  72  in  this  state.  When  the  robot  moves 
up  to  a  specified  distance  from  the  tower  72,  the  robot 
stops  in  response  to  the  distance  signal  output  from 
the  distance  measuring  device.  At  this  time,  the  arm 
2  is  moved  relatively  to  the  carriage  1  .  When  the  hook 

15  mechanism  41  at  one  side  of  the  arm  2  reaches  the 
opposite  side  of  the  tower  72,  that  is,  the  opposite  side 
of  the  position  of  the  carriage  1  ,  the  arm  2  is  rocked 
vertically  by  the  rocking  mechanism  12  as  the  car- 
riage  1  is  suspended  on  the  overhead  line  70.  Con- 

20  sequently,  the  hook  mechanism  41  at  the  front  end  of 
the  arm  2  is  moved  longitudinally  or  vertically,  and  is 
applied  on  the  overhead  line  70  on  the  opposite  side 
across  the  tower  72. 

Fig.  21  shows  the  state  of  application  of  the  hook 
25  mechanism  41  on  the  overhead  line  70.  In  this  state, 

the  hook  mechanism  41  is  once  sent  out  beneath  the 
overhead  line  70,  in  accordance  with  the  information 
of  the  overhead  line,  and  is  then  raised.  This  elevation 
of  the  hook  mechanism  41  continues  until  hitting  of 

30  the  arm  2  against  the  overhead  line  70  is  detected 
(contact  detection  of  arm  2  upper  side,  limit  detection 
of  driving  force  of  rocking  mechanism  12,  etc.).  In 
turn,  the  hook  mechanism  41  is  pulled  back  until  hit- 
ting  of  the  inside  of  the  upstanding  part  43  against  the 

35  overhead  line  70  is  detected  (contact  detection  of  up- 
standing  part  inside,  limit  detection  of  driving  force  of 
rotating  mechanism,  etc.).  Furthermore,  the  hook 
mechanism  41  continues  to  descend  until  hitting  of 
the  horizontal  part  44  against  the  overhead  line  70  is 

40  detected  (contact  detection  of  horizontal  part  44,  limit 
of  rocking  mechanism,  etc.).  Finally  detection  of  driv- 
ing  force  the  arm  2  is  continuously  sent  out  until  the 
hook  mechanism  41  is  hooked  on  the  overhead  line 
70.  The  detecting  actions  are  performed  by  a  micro- 

45  switch  or  detection  oftheovercurrent  of  motor  orsero- 
error. 

In  this  way,  when  it  is  detected  by  a  sensor  mech- 
anism  described  later  that  the  hook  mechanism  41  is 
hooked  on  the  overhead  line  70  on  the  opposite  side 

so  across  the  tower  72,  the  hook  mechanism  42  is  posi- 
tioned  on  the  vertical/rotational  motion  shaft  5  by  the 
send-out  of  the  arm  2.  Since  the  upper  part  of  the  car- 
riage  1  is  suspended  on  the  overhead  line  by  the  rock- 
ing  mechanism  12,  as  the  vertical/rotational  motion 

55  shaft  5  is  moved  vertically,  the  carriage  1  also  moves 
vertically  together  with  the  arm  2.  Hence,  the  hook 
mechanism  42  moves  longitudinally  and  vertically, 
and  is  applied  on  the  overhead  line  70  of  the  nearer 
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side  of  the  tower  72  at  the  position  held  by  the  driven 
wheels  16  and  17  (see  Figs.  21  and  22). 

Afterwards,  with  the  hook  mechanisms  41  and  42 
being  applied  on  the  overhead  line  70,  the  driven 
wheels  16  and  17  and  overhead  line  70  are  undamp- 
ed  by  the  clamp  mechanisms  20  and  21  .  In  this  case, 
as  shown  in  Fig.  22,  if  the  driven  wheel  holding  arm 
1  3  has  already  surpassed  the  overhead  line  70  in  the 
direction  of  extension  of  the  arm  2  and  is  positioned 
in  the  running  direction  of  the  carriage  1  ,  the  carriage 
1  directly  moves  on  the  arm  2.  To  the  contrary,  when 
the  driven  wheel  holding  arm  13  is  positioned  at  a 
point  not  surpassing  the  overhead  line  70  in  the  ex- 
tension  direction  of  the  arm  2,  the  carriage  1  moves 
on  the  arm  2  once  in  a  direction  opposite  to  the  run- 
ning  direction,  and  the  driven  wheels  16  and  17  are 
lowered  beneath  the  overhead  line  70  by  the  verti- 
cal/rotational  motion  shaft  5,  and  is  positioned  at  the 
running  direction  side  of  the  carriage  1. 

When  the  carriage  1  moves  on  the  arm  2,  inciden- 
tally,  the  horizontal  balance  of  the  carriage  1  may  be 
greatly  broken  on  the  axis  of  the  imaginary  line  linking 
the  hook  mechanisms  41  and  42,  but  when  the  car- 
riage  1  comes  to  the  hook  mechanism  41  side,  the 
carriage  position  returns.  However,  at  the  intermedi- 
ate  point  of  breaking  the  balance,  the  arm  2  may  col- 
lide  against  the  support  post  of  the  tower  72  or  the 
like,  but  in  this  apparatus  since  the  arm  2  is  provided 
with  bumpers  65  at  other  positions  than  the  travelling 
route  surface  of  the  carriage  1  ,  the  bumper  65  touch- 
es  the  support  post  or  the  like  in  the  first  place  as 
shown  in  Fig.  22,  and  a  bumper  projection  distance  is 
kept  between  the  arm  2  and  the  support  post,  so  that 
collision  is  avoided. 

Next,  when  the  carriage  1  reaches  the  opposite 
side  of  the  tower  72,  the  driven  wheel  holding  arm  13 
is  directed  to  a  desired  side  to  the  overhead  line  70 
by  the  vertical/rotational  motion  shaft  5,  and  two  driv- 
en  wheels  16  and  17  are  lifted  at  the  same  time.  At 
this  time,  if  the  driven  wheel  holding  arm  1  3  interferes 
with  the  overhead  line  70  and  cannot  approach  in  that 
state,  the  driven  wheels  16  and  17  are  once  lowered 
below  the  overhead  line  70  and  then  lifted  up.  In  this 
state,  the  carriage  1  moves  just  beneath  the  hook 
mechanism  41  applied  on  the  overhead  line  70.  After- 
wards,  the  guide  member  35  is  projected  downward 
near  the  driven  wheels  16  and  17,  and  the  two  guide 
members  35  are  both  abutted  against  the  overhead 
line  70  until  positioned  (the  state  shown  in  Fig.  5). 
When  this  abuts  at  two  positions,  the  direction  of  the 
vertical/rotational  motion  shaft  5  is  aligned.  In  the 
aligned  direction,  the  arrangement  direction  of  the 
driven  wheels  16  and  17  coincides  with  the  direction 
of  the  overhead  line  70.  In  this  state,  by  vertical  mo- 
tion  of  the  vertical/rotational  motion  shaft  5,  the  driv- 
en  wheels  16  and  17  are  mounted  on  the  overhead 
line  70.  That  is,  the  carriage  1  is  hooked  on  the  over- 
head  line. 

After  riding  of  the  driven  wheels  16  and  17  on  the 
overhead  line  70  is  confirmed,  the  wire  rope  49  is  op- 
erated,  and  the  inlet  portion  of  the  hook  45  is  opened, 
and  the  hook  mechanisms  41  and  42  are  dismounted 

5  from  the  overhead  line  70.  Afterwards,  the  arm  2  is 
pulled  back,  and  the  arm  2  is  rotated  in  a  desired  di- 
rection  to  the  running  direction  by  the  vertical/rota- 
tional  motion  shaft  5,  and  a  series  of  detouring  action 
is  over. 

10  In  this  tower  detouring  action,  even  if  the  over- 
head  line  is  bent  in  any  direction  vertically  or  laterally 
with  respect  to  the  running  direction  from  the  bound- 
ary  of  the  support  post,  the  operation  is  basically  the 
same  except  that  the  extension  direction  of  the  arm 

15  2  (the  swivel  angle  and  inclination).  This  series  of  op- 
eration  is  shown  in  the  flowchart  in  Fig.  23. 

Next  is  explained  the  operation  of  mounting  the 
apparatus  for  tracking  an  overhead  line  of  the  inven- 
tion  on  the  overhead  line  from  above  the  ground. 

20  First,  as  shown  in  Fig.  24,  a  perch  member  74 
nearly  in  the  same  thickness  as  the  overhead  line  70 
is  provided  in  an  elevating  device  73  for  moving  up 
and  down  the  tower  72,  and  the  carriage  1  is  suspend- 
ed  on  the  horizontal  portion  74a  of  the  perch  member 

25  74.  In  this  state,  the  elevating  device  73  is  raised,  and 
the  elevating  device  73  is  stopped  when  the  exten- 
sion  75  of  the  perch  member  74  comes  to  the  position 
horizontally  crossing  the  overhead  line  70.  After- 
wards,  as  shown  in  Fig.  25,  the  arm  2  is  extended,  and 

30  this  arm  2  is  sent  out,  and  one  of  the  hook  mecha- 
nisms  41  and  42  is  hooked  on  the  overhead  line  70, 
and  the  other  one  of  the  hook  mechanisms  41  and  42 
is  hooked  on  the  perch  member  74.  Meanwhile,  the 
perch  member  74  is  disposed  rotatably  on  the  elevat- 

35  ing  device  73,  and  its  intersecting  angle  with  the  over- 
head  line  70  may  be  freely  adjusted. 

Then,  after  the  clamp  between  the  wheels  16  and 
1  7  and  the  perch  member  74  is  released  by  means  of 
clamp  assemblies  20  and  21,  the  carriage  1  moves 

40  relative  to  the  arm  2.  Thereby,  the  carriage  1  moves 
to  the  side  of  overhead  line  70  from  the  perch  mem- 
ber  74  as  shown  in  Fig.  26. 

As  mentioned  above,  if  the  carriage  1  moves  to 
the  side  of  overhead  line  70,  the  wheels  16and  17are 

45  mounted  on  the  overhead  line  70,  and  the  overhead 
line  70  is  clamped  between  the  wheels  16  and  17  by 
means  of  the  clamp  assembly  20  and  21.  After  that, 
the  hook  assembly  41  and  42  are  detached  from  the 
perch  member  74  and  the  overhead  line  70,  and  the 

so  carriage  1  changes  transfer  to  the  overhead  line  70 
from  the  perch  member  74. 

In  case  of  where  an  arm  2  can  not  reach  at  the 
overhead  line  70  located  in  opposite  side  with  a  tower 
72  between,  if  a  perch  member  76  having  same  thick- 

55  ness  as  that  of  the  overhead  line  70  is  provided  on  the 
tower  72  as  shown  in  Fig.  27,  the  arm  2  can  detour  the 
tower  72  by  utilizing  such  perch  member  76.  The 
perch  member  74  provided  on  an  elevator  72  is  not  re- 
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stricted  to  the  type  as  shown  in  Fig.  24,  but  a  perch 
member  77  which  is  attached  to  elevator  73  horizon- 
tally  can  be  used.  In  case  of  changing  transfer  from 
overhead  line  slung  to  another  overhead  line,  for  ex- 
ample,  to  an  upper  or  lower  overhead  line  or  to  a  next 
overhead  line  having  same  height,  it  is  possible  to  use 
the  perch  members  74  and  77  provided  on  the  eleva- 
tor  as  a  relay  position  at  the  time  of  changing  transfer 
thereto.  Further,  the  elevator  is  not  also  restricted  to 
the  type  as  mentioned  above,  and  an  apparatus  in 
which  a  block  is  attached  to  the  toweror  overhead  line 
can  be  used  to  raise  the  perch  member  by  means  of 
winch  by  using  wire. 

The  reference  is  made  to  an  explanation  as  to  a 
detecting  mechanism,  that  is,  a  sensor  mechanism. 

As  shown  in  Fig.  29,  a  sensor  amplifier  101  and 
a  repeater  102  are  provided  on  a  checking/monitoring 
unit  3,  and  the  sensor  amplifier  1  01  is  connected  with 
the  repeater  102  with  the  relation  of  1:1  by  means  of 
an  optical  fiber  1  03.  Detectors  1  04,  1  05,  1  06,  and  1  07 
for  detecting  supplemental  arm  information  are  pro- 
vided  on  the  hook  assembly  41  and  42.  Two  supple- 
mental  arm  repeaters  108  and  109  are  provided  on  a 
supplemental  arm  2d.  The  detectors  104  to  107  are 
connected  with  the  supplemental  arm  repeaters  108 
and  109  with  the  relation  of  1:2  by  means  of  the  opt- 
ical  fiber  103.  When  the  carriage  1  is  located  in  the 
position  marked  with  straight  line  in  Fig.  29  and  the 
center  of  a  hook  45  is  on  an  extension  line  of  center 
of  a  vertical/rotational  motion  shaft  5,  the  repeater 
102  is  located  opposite  to  the  supplemental  repeater 
1  08,  on  the  other  hand,  when  the  carriage  1  is  located 
in  the  position  marked  with  two  dots  line  and  the  cen- 
ter  of  hook  45  is  on  the  extension  line  of  center  of  the 
vertical/rotational  motion  shaft  5,  the  repeater  1  02  is 
located  opposite  to  the  supplemental  repeater  109. 

The  detector  1  04  (1  05)  which  is  provided  in  the  in- 
nerside  of  the  hook  assembly  41  (42)  is  a  detector  of 
claw  switching  for  detecting  whether  a  claw  46  at  en- 
trance  of  hook  45  is  open  or  closed,  and  the  detector 
106  (107)  is  an  overhead  line  detector  for  detecting 
whether  an  aerial  cable  70  is  inserted  into  the  hook  45 
or  not. 

The  detector  or  claw  switch  ing  1  04  (1  05)  compris- 
es  light-projecting  heads  110a  and  110b  and  light- 
receiving  heads  111a  and  111b  provided  oppositely, 
and  the  claw  46  can  move  between  the  heads  110a 
and  110b,  on  the  one  hand,  and  the  heads  111a  and 
111b,  on  the  other.  When  the  claw  46  opens  the  en- 
trance  of  hook  45,  the  claw  46  shields  between  the 
light  projecting  heads  110a  and  110b  and  the  light  re- 
ceiving  heads  111a  and  111b  as  shown  in  Fig.  30 
marked  with  two  dots  line,  thereby  detecting  claw 
switching. 

The  overhead  line  detector  106  (107)  comprises 
light  projecting  heads  116a  and  116b,  light  receiving 
heads  117a  and  117b,  and  a  shutter  114  is  attached 
to  one  of  elastic  joint  115  supported  in  the  back  of 

hook45  by  supporting  members  112and  113.  Accord- 
ing  to  this  detector,  when  the  aerial  cable  70  is  press- 
ed  to  the  back  of  the  hook  45  the  aerial  cable  70 
moves  to  the  position  as  shown  by  the  dot  line,  there- 

5  by  deflecting  the  joint  115  as  shown  by  the  dot  line. 
Thereby,  the  shutter  114  shields  between  light  pro- 
jecting  head  116  and  light  receiving  head  117  as 
shown  by  the  dot  line,  and  the  detector  106  (107)  de- 
tects  whether  the  overhead  line  70  is  inserted  into 

10  hook  45  or  not. 
The  reference  is  made  to  an  explanation  of  move- 

ment  of  sensor  amplifier  101,  repeater  102,  supple- 
mental  arm  repeaters  1  08  and  1  09,  and  detectors  1  04 
to  107  based  on  Fig.  31. 

15  The  sensor  amplifier  101  contains  light  emitting 
elements  121a  to  121d  and  light  receiving  elements 
122a  to  122d.  The  repeater  102  contains  light  project- 
ing  members  123a  to  123d  and  light  receiving  mem- 
bers  124a  to  124d.  The  connecting  relation  between 

20  light  projecting  members  123a  to  123d  and  light  emit- 
ting  elements  121a  to  121d  of  sensor  amplifier  101 
and  between  light  receiving  members  124a  to  124d 
and  light  receiving  elements  122a  to  122d  is  1:1,  re- 
spectively.  As  to  the  light  projecting  members  123a  to 

25  1  23d  and  light  receiving  members  124a  to  124d,  lens- 
es  125a  to  125d  and  126a  to  126d  are  provided  in  the 
front  surface  of  the  edge  surface  of  the  optical  fiber 
103.  The  lenses  125a  to  125d  collimate  the  light  emit- 
ting  from  edge  surface  of  the  optical  fiber  1  03  and  the 

30  lenses  126a  to  126d  converge  the  collimated  light 
which  is  the  incident  light  to  light  receiving  members 
124a  to  124d,  into  the  edge  surface  of  the  optical  fiber 
103. 

Each  of  supplemental  arm  repeater  108  and  109 
35  comprises  light  projecting  members  129a  to  129d  and 

light  receiving  members  130a  to  130d  having  lenses 
127a  to  127d  and  128a  to  128d,  respectively.  The 
connecting  relation  between  the  light  projecting 
members  129a  to  129d  and  the  light  receiving  heads 

40  111a  and  111b  of  the  detectors  104  to  107  and  be- 
tween  the  light  receiving  members  124a  to  124d  and 
the  light  projecting  heads  110a  and  11  0b  of  the  detec- 
tors  104  to  107  by  means  of  the  optical  fiber  103  is 
1:1. 

45  The  reference  is  made  to  the  movement  of  the 
above  sensor. 

When  or  after  the  carriage  1  detours  the  tower  72 
by  hooking  the  arm  2  over  the  aerial  cable  70,  or  be- 
fore  or  after  the  arm  2  is  detached  from  the  cable  70, 

so  the  carriage  1  moves  to  the  position  as  shown  by 
straight  line  in  Fig.  29  or  the  position  where  the  center 
of  hook  45  of  the  hook  assembly  41  (42)  is  on  the  ex- 
tension  line  of  the  center  of  vertical/rotational  motion 
shaft  5  as  shown  by  the  two  dots  line.  If  the  carriage 

55  1  is  in  the  position  shown  by  the  straight  line  in  Fig. 
29,  since  the  light  projecting  members  123a  to  123d 
of  the  repeater  102  is  located  opposite  to  the  light  re- 
ceiving  members  130a  to  130d  of  the  arm  repeater 
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108  and  the  light  receiving  members  124a  to  124d  of 
the  repeater  102  is  located  opposite  to  the  light  pro- 
jecting  members  129a  to  129d  of  the  arm  repeater 
1  08,  it  is  possible  to  achieve  emitting  and  receiving  of 
light.  Accordingly,  if  a  light  is  generated  from  the  light 
emitting  elements  121a  to  121  d,  such  light  passes 
through  the  optical  fiber  103  and  is  guided  into  the 
light  projecting  members  123a  to  123d  of  the  repeater 
1  02  as  a  parallel  light,  and  at  last  such  parallel  light  is 
guided  into  the  light  receiving  members  130a  to  130d 
converging  the  guided  parallel  light  into  the  optical  fib- 
er  103  and  the  converged  light  passes  through  the 
optical  fiber  103  and  enters  into  the  light  projecting 
heads  110a  and  110b  of  the  detectors  104  to  107. 

In  the  situation  as  above,  when  the  claw  46  is 
closed,  the  incident  lightf  rom  the  light  projecting  head 
110a  reaches  at  the  light  receiving  head  111a  and  fur- 
ther  passes  through  the  optical  fiber  103  to  reach  at 
the  light  receiving  member  124a  of  the  arm  repeater 
108.  Accordingly,  the  light  is  collimated  by  the  lens 
126a  and  is  converged  into  the  optical  fiber  103.  The 
converged  light  passes  through  the  optical  fiber  103 
and  enters  into  the  light  receiving  element  122a,  and 
the  resulting  light  is  converted  into  an  electric  signal 
by  means  of  the  light  receiving  element  122a.  This 
electric  signal  is  inputted  into  the  checking/monitoring 
unit  3,  thereby  detecting  the  closed  state  of  claw  46 
ofthe  hook  assembly  41  by  means  of  a  control  device. 

When  the  claw  is  open,  since  the  claw  46  shields 
between  the  light  projecting  head  110a  and  the  light 
receiving  head  111a,  the  light  can  not  reach  at  the  light 
receiving  element  122a.  Accordingly,  since  the  light 
receiving  element  122a  does  not  produce  any  electric 
signal,  the  checking/monitoring  unit  3  identifies  the 
open  state  of  claw  46. 

After  the  aerial  cable  70  is  hooked  on  the  hook 
assembly  41  and  42,  such  aerial  cable  70  is  pressed 
in  the  back  of  the  hook  45  of  the  hook  assembly  41 
and  42  by  means  of  vertical/rotational  motion  mech- 
anisms  (8  to  11)  as  shown  in  Fig.  30  marked  with  dot 
line.  As  a  result  of  that  the  light  projecting  heads  116a 
and  116b  and  the  light  receiving  heads  117a  and 
117b.  Accordingly,  since  the  light  receiving  heads 
117a  and  117b  does  not  produce  any  electric  signal, 
the  checking/monitoring  unit  3  identifies  that  the  aer- 
ial  cable  70  is  inserted  into  the  hook  45. 

According  to  the  sensor  comprising  light  receiv- 
ing  head  and  the  light  projecting  head  and  so  on  as 
mentioned  above,  it  is  possible  to  detect  the  engage- 
ment  state  of  the  aerial  cable  70  and  the  carriage  1  , 
thereby  controlling  movement  and  stop  of  carriage  1  . 

The  reference  is  made  to  an  explanation  as  to  a 
joint  mechanism  which  is  used  for  the  arm  2  in  detail. 

As  shown  in  Figs.  32  and  33,  an  arm  2c  in  the  pri- 
mary  side  and  an  arm  2a  in  the  secondary  side  are 
supported  rotatably  by  means  of  a  joint  51  (52)  at  the 
position  apart  from  the  arm  surface  for  H  distance.  A 
spring  member  54  having  force  for  bending  between 

the  arms  2a  and  2c  is  attached  to  the  joint  51.  On  the 
other  hand,  on  the  carriage  1  which  is  moving  on  the 
arm  2  a  stretching  assembly  215  for  stretching  the 
bent  joint  51  is  provided.  This  stretching  assembly 

5  215  is  formed  as  follows. 
A  frame  215a  fixed  on  the  carriage  1  supports  a 

supplementary  wheel  215c  rotatably  by  means  of  a 
shaft  21  5b  at  the  position  apart  from  the  arm  surface 
for  L  (>  H)  distance  which  is  farther  than  that  in  the 

10  bending  side  and  the  position  preceded  than  the  car- 
riage  1  and  supports  a  wheel  21  5e  rotatably  by 
means  of  a  shaft  21  5d  at  the  position  adjacent  to  the 
arm  2c  and  the  position  between  the  supplementary 
wheel  21  5c  and  the  carriage  1.  In  this  case,  the  frame 

15  215a  presses  the  precedence  wheel  215eon  the  side 
of  arm  2  by  the  spring  21  5f.  Further,  a  stopper  21  5g 
is  provided  to  prevent  the  wheel  21  5e  from  spring  out 
more  than  it  needs  due  to  the  force  ofthe  spring  215f. 

A  lock  member  216  for  fixing  the  state  when  the 
20  bent  arm  is  stretched  is  provided  on  the  joint  51  .  This 

lock  member  216  comprises  as  follows. 
When  the  arm  is  stretched,  one  portion  of  a  block 

216a  attached  to  the  arm  2a  in  the  secondary  side  en- 
gages  with  the  arm  2c  in  the  primary  side.  Aclaw  21  6c 

25  rotatably  supported  to  the  arm  2c  by  means  of  a  shaft 
216b  has  the  shape  of  hooking  on  the  block  216a.  A 
link  216h  rotatably  supported  to  the  arm  2c  by  means 
of  a  shaft  21  6f  is  connected  to  the  claw  216c  by 
means  of  shafts  21  6d  and  21  6g  of  both  ends  of  a  link 

30  2  1  6e. 
One  portion  of  the  link  216h  projects  to  outside 

and  a  lock  release  lever  21  6i  is  attached  to  such  pro- 
jection.  And,  in  the  state  of  where  the  claw  216c  is 
hooked  on  the  block  216a,  a  spring  216j  applies  the 

35  force  on  the  link  216h  to  the  direction  where  the  claw 
is  not  detached. 

A  releasing  mechanism  217  for  releasing  fixed 
state  by  reacting  with  the  lock  release  Iever216i  ofthe 
lock  member  216  is  provided  on  the  carriage  1.  The 

40  release  member  21  7  has  a  pusher  21  7b  (for  example, 
a  ball  spring  or  solenoid)  fixed  on  the  carriage  1  to 
push  out  or  pull  in  the  pusher  21  7a. 

Further,  the  supporting  member  and  running 
member  as  mentioned  in  the  above  embodiment  are 

45  provided  in  the  side  of  carriage  1  . 
The  movement  of  the  indirect  member  as  shown 

in  Fig.  32  is  explained  as  follows  based  on  Figs.  34 
and  35. 

In  Fig.  34,  the  joint  51  bends  between  the  arms 
so  2c  and  2a  by  means  of  a  normal  spring  member  213 

(corresponds  to  spring  54  in  Fig.  32).  In  these  circum- 
stances,  the  supplementary  wheel  215c  of  the 
stretching  assembly  contacts  with  the  arm  2a  in  the 
secondary  side  just  before  the  carriage  1  passes  (as 

55  shown  by  straight  line).  If  the  carriage  1  goes  forward 
on  the  arm  2,  the  supplementary  wheel  21  5c  pushes 
its  way  through  the  urging  force  ofthe  spring  member 
213,  thereby  pushing  and  opening  the  arm  2a  at  the 
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joint  51  (as  shown  by  one  dot  line).  If  the  carriage  1 
goes  forward  further,  the  wheel  21  5e  which  is  press- 
ed  on  the  arm  2c  by  the  spring  21  5f  is  supported  by 
the  stopper21  5g  to  prevent  it  from  dropping  in  the  gap 
which  is  made  before  the  arm  2c  in  the  primary  side 
is  connected  with  the  arm  2a  in  the  secondary  side 
completely,  and  the  wheel  215e  changes  transfer 
from  the  arm  2c  in  the  primary  side  to  the  arm  2a  in 
the  secondary  side  (as  shown  by  two  dots  line). 

Next,  as  shown  in  Fig.  35,  if  the  wheel  21  5e 
changes  transfer  to  the  arm  2a  in  the  secondary  side, 
the  wheel  215a  is  pushed  up  by  a  distance  8  geomet- 
rically.  However,  such  force  pushed  up  is  absorbed  by 
the  contraction  of  the  spring  21  5f.  However,  even 
though  the  force  F1  of  the  contracted  spring  21  5f  is 
made  to  be  large,  a  torque  for  stretching  the  joint  51 
is  small  because  an  effective  radius  rl  against  the  joint 
51  is  very  small  (as  shown  by  straight  line).  Further, 
if  the  carriage  1  goes  forward  along  the  arm  2c,  the 
effective  radius  rl  against  the  wheel  21  5e  becomes 
large,  thereby  generating  the  torque  which  is  more 
powerful  than  the  spring  member  21  3  of  the  joint  51  . 
As  a  result,  the  joint  51  is  stretched  and  the  arms  2a 
and  2c  are  arranged  in  line  (as  shown  by  two  dots 
line).  At  this  time,  the  block  21  6a  ofthe  lock  member 
216  once  opens  taper  of  the  claw  216c  on  which  the 
force  of  the  spring  21  6j  is  applied  and  engages  with 
the  arm  2c  in  the  primary  side.  Thus,  the  claw  216c 
is  engaged  with  the  block  216a  by  the  force  of  spring 
216j. 

The  carriage  1  moves  on  the  arms  2a  and  2c 
which  are  arranged  in  line  in  these  circumstances, 
thereby  achieving  predetermined  working. 

In  order  to  bend  the  stretched  joint  51,  the  car- 
riage  1  stops  at  the  position  where  the  torque  for 
stretching  joint  51  by  the  stretching  assembly  215 
does  not  occur  in  Fig.  35  (as  shown  by  straight  line), 
and  the  pusher  217a  of  the  pusher  member  217b  in 
the  release  member  217  (corresponds  to  the  member 
63  in  Fig.  12)  is  pushed  out.  As  a  result,  the  urging 
force  against  the  lock  release  lever  21  6i  of  the  lock 
member  216  transmits  through  the  link  216e,  while 
stretching  the  spring  216j  ofthe  link  216h,  to  detach 
the  claw  216c  from  the  block  216a  (as  shown  by  two 
dots  line).  At  this  time,  as  to  the  wheel  21  5e,  the 
spring  21  5f  is  pushed  up  by  the  torque  of  the  spring 
213  in  the  joint  51,  and  the  arm  2a  and  2c  bend  until 
the  supplementary  wheel  215c  supports  the  arm  2a 
in  the  secondary  side. 

If  the  carriage  1  is  made  to  be  kept  away  from  the 
joint  51  in  Fig.  34,  since  the  supplementary  wheel 
215c  supports  the  arm  2a  in  the  secondary  side 
which  is  bent  by  spring  213,  it  is  possible  to  bend  the 
arms  2a  and  2c  at  any  speed  by  selecting  the  speed 
of  the  carriage  1  on  the  arm  2. 

In  order  to  detach  the  carriage  1  from  the  arm  2, 
if  the  carriage  1  runs  on  the  arm  2c  while  detaching 
the  stretching  assembly  215  from  the  carriage  1  ,  it  is 

possible  to  detach  the  carriage  1  at  the  position  of 
joint  51  .  Since  the  joint  51  is  offset  from  the  arm  2,  at 
the  joint  51  bending  largely,  the  track  arm  2a  in  the 
secondary  side  keeps  away  from  the  portion  on  the 

5  extension  line  of  the  arm  2c  in  the  primary  side  for  a 
distance  relating  to  the  offset  and  bending  angle.  If 
the  stretching  assembly  215  is  only  detached  from 
the  carriage  1  ,  since  the  arm  2a  in  the  secondary  side 
does  not  move  as  it  is,  the  carriage  1  can  be  detached 

10  therefrom  without  regard  to  the  arm  2a  in  the  second- 
ary  side. 

For  example,  in  case  of  where  the  wheel  215e  is 
single  wheel,  the  radius  2L  of  the  wheel  becomes  in- 
evitably  large  because  the  joint  can  be  stretched  only 

15  when  the  distance  L  (in  case  of  single  wheel,  radius 
ofthe  precedence  wheel)  from  arm  surface  to  center 
of  wheel  21  5e  is  larger  than  the  offset  H  from  arm  sur- 
face  to  the  joint  center.  However,  according  to  the  em- 
bodiment  ofthe  present  invention,  while  holding  the 

20  small  radius  of  the  wheel  21  5e,  the  supplementary 
wheel  215c  having  small  radius  r  (r  <  L)  is  separately 
and  previous  provided  at  the  position  where  a  shaft 
center  is  apart  from  the  arm  surface  for  offset  L  (L  > 
H),  thereby  obtaining  enough  movement  for  stretch- 

25  ing  joint  of  the  offset  H  by  such  precedence  supple- 
mentary  wheel  215c.  An  interference  width  at  the 
time  of  running  the  arm  2  is  L  +  r,  and  this  value  is 
smaller  than  the  value  of  interference  area  of  the 
stretching  assembly  21  5  narrow,  thereby  the  carriage 

30  1  can  pass  through  narrower  width. 
Since  the  wheel  21  5e  and  the  supplementary 

wheel  215c  are  supported  by  the  bearing  and  so  on, 
there  is  a  small  amount  of  friction  and  it  is  possible  to 
make  loss  against  the  driving  force  at  the  time  of  run- 

35  ning  the  carriage  1  on  the  arm  2  minimum. 
Since  the  precedence  wheel  21  5e  always  con- 

tains  the  elastic  force  against  the  track  by  means  of 
the  spring  21  5f  and  the  stopper  21  5g  to  prevent  it 
from  dropping  into  a  slit  due  to  such  elastic  force,  in 

40  case  of  having  a  gap  in  the  arm  2,  more  than  it  needs, 
the  wheel  21  5e  can  change  transfer  smoothly  from 
the  arm  2c  in  the  primary  side  to  the  arm  2a  in  the  sec- 
ondary  side  without  dropping  into  the  gap  at  the  time 
of  stretching  the  joint  51  . 

45  The  spring  21  5f  of  the  stretching  assembly  215 
has  not  only  force  for  stretching  the  joint  51  but  also 
has  a  force  for  absorbing  the  geometric  unreason- 
ableness  generated  when  the  wheel  21  5e  changes 
transfer  to  the  arm  2a  in  the  secondary  side,  thereby 

so  improving  a  life  and  reliability  of  the  stretching  as- 
sembly  215  further. 

Since  the  joint  51  can  be  folded  by  supporting  the 
arm  2a  in  the  secondary  side  by  means  ofthe  supple- 
mentary  wheel  21  5c,  it  is  possible  to  prevent  the  joint 

55  51  from  folding  suddenly  by  the  spring  force  of  213. 
Namely,  it  is  possible  to  obtain  the  movement  without 
any  vibration  and  with  high  controllability  not  only  in 
stretching  the  joint  51  but  also  in  folding  the  same. 
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As  to  the  protection  ofthe  carriage  1  ,  the  carriage 
1  can  be  detached  from  the  arm  2  at  the  position  of 
the  bent  joint  51  by  detaching  the  precedence  mem- 
ber.  Accordingly,  it  is  needless  to  provide  any  member 
for  protecting  carriage  1,  such  like  a  development  of 
supporting  member  of  carriage  1  or  parting  of  the  arm 
2. 

An  example  as  to  a  transformed  indirect  member 
is  explained  based  on  Fig.  36. 

In  this  example  ofthe  transformed  indirect  mem- 
ber,  only  the  spring  213  is  different  from  the  above  in- 
direct  member  and  is  constructed  as  follows. 

Awire  213b  rotatably  supported  by  a  pin  213  a  to 
one  of  the  arm  2a  or  2c  (for  example,  arm  2c  in  the 
primary  side)  is  stretched  at  the  height  where  the  wire 
can  wind  round  the  joint  51.  The  wire  213b  is  guided 
into  the  inner  side  of  a  spring  frame  213c  by  blocks 
213d  and  21  3e  which  are  rotatably  supported  to  the 
spring  frame  213c  attached  to  another  of  the  arms  2a 
and  2c  (for  example,  the  arm  2a  in  the  secondary 
side)  and  is  attached  to  a  piston  21  3h  at  the  tip  portion 
of  a  shaft  21  3g  of  a  gas  spring  21  3f. 

According  to  the  above  structure,  the  shaft  21  3g 
of  the  gas  spring  21  3f  is  pushed  out  with  the  approx- 
imately  fixed  force  at  every  position  within  stroke  of 
the  shaft  21  3g.  The  piston  21  3h  at  the  tip  portion  of 
the  shaft  21  3g  produces  the  force  for  pulling  the  wire 
213b"  into  the  spring  frame  21  3c.  Such  force  of  piston 
21  3h  is  reversed  by  the  block  21  3e  and  is  transmitted 
by  the  wire  213b'  to  pull  in  the  wire  213b  which  is  ex- 
tended  from  the  direction  turning  to  the  right  on  the 
horizontal  surface  by  means  ofthe  block21  3d.  Name- 
ly,  the  piston  21  3h  works  as  a  tension  isobaric  spring 
having  approximately  fixed  force. 

The  function  according  to  the  above  structure 
will  be  explained  as  follows  based  on  Fig.  37. 

Fig.  34  shows  the  working  of  wire  213b  in  the 
states  when  the  joint  51  is  bent  (as  shown  by  straight 
line)  and  the  joint  51  is  stretched  (as  shown  by  two 
dots  line).  In  case  of  where  the  joint  51  is  bent,  there 
is  considerably  distance  r3  between  the  wire  213b 
and  the  center  of  joint  51  .  On  the  other  hand,  in  case 
of  where  the  joint  51  is  stretched,  the  wire  21  3b  winds 
round  the  joint  51  and  there  is  only  distance  r4  which 
is  same  as  outerdiameter  (radius)  of  joint  51  between 
the  wire  213b  and  the  center  of  joint  51.  Since  the 
spring  utilizing  the  gas  spring  21  3f  has  approximately 
fixed  force  without  regard  to  stroke,  such  spring 
stretches  the  wire  with  same  force  (F3  =  F4)  in  both 
cases  of  where  the  joint  51  is  bent  and  stretched.  Ac- 
cordingly,  the  torque  for  bending  the  joint  51  becomes 
large  in  the  case  of  bending,  F4  r4  than  the  case  of 
stretching,  F3  r3. 

Thus,  in  case  of  where  the  joint  51  is  bent,  since 
the  torque  for  maintaining  the  bending  state,  the 
bending  state  of  joint  51  is  not  destroyed  by  an  exter- 
nal  force  (such  like  oscillation)  simply.  If  such  struc- 
ture  is  used  for  the  arm  of  a  mobile  robot,  the  folding 

state  can  be  maintained  securely  even  if  an  inertial 
force  adds. 

As  to  the  relation  with  the  joint  member  of  Fig.  32, 
in  order  to  stretch  the  joint,  the  torque  for  returning  to 

5  the  bending  side  becomes  small  at  the  final  point 
where  the  arms  2a  and  2c  are  arranged  in  line.  Name- 
ly,  it  is  enough  to  have  small  force  of  spring  251f  of  the 
stretching  assembly  215,  and  the  force  for  pressing 
the  wheel  21  5e  on  the  arm  2  always  by  the  spring  21  5f 

10  is  decreased,  thereby  realizing  the  simple  structure 
ofthe  arm  2  and  the  stretching  assembly  215.  When 
the  joint  51  is  already  stretched,  the  force  of  spring 
member  21  5f  is  always  internal  force  for  the  claw 
216c  and  block  21  6a  of  the  lock  member  216.  Name- 

is  ly,  the  force  of  spring  member  21  5f  becomes  weak 
and  such  internal  force  can  be  decreased,  thereby  re- 
alizing  lightness  of  lock  member  216  in  view  of 
strength.  As  mentioned  above,  the  spring  member  for 
never  applying  the  unreasonable  force  on  the  joint 

20  member  can  be  proposed,  further  such  spring  mem- 
ber  can  realize  lightness  and  long  life  securely. 

Another  example  as  to  transformed  joint  member 
will  be  explained  as  follows  based  on  Fig.  38. 

In  this  transformed  example,  at  least  more  than 
25  one  (two  in  the  drawing)  joint  member  according  to 

the  present  invention  is  provided  on  a  (direct)  arm  2 
in  a  cylindrical  coordinates  robot  or  polar  coordinates 
robot  having  a  wheel  memberfor  running  on  the  floor 
surface  or  member  forfunning  on  the  arm.  In  Fig.  38, 

30  the  same  portion  as  that  in  Fig.  32  has  the  same  ref- 
erence  numeral.  The  arm  2  is  folded  before  entering 
into  the  narrow  entrance  and  the  robot  is  huddled  up 
itself.  The  huddled  robot  enters  into  the  narrow  en- 
trance  using  memberfor  running  while  keeping  small 

35  size.  The  joint  51  is  stretched  by  the  stretching  as- 
sembly  215  while  making  the  arm  2  go  forward  and 
backward,  to  make  it  one  straight  arm  2.  The  arm  2  is 
used  as  the  direct  arm  of  the  cylindrical  coordinates 
robot  or  the  polar  coordinates  robot.  After  the  work  of 

40  the  robot  is  completed,  the  joint  51  is  folded  again  and 
the  robot  is  huddled  up  itself,  and  the  robot  goes  out 
from  the  narrow  exit. 

According  to  the  above  structure,  since  the  robot 
can  enter  into  the  narrow  entrance  by  folding  the  long 

45  arm  2  thereof  and  opens  such  arm  in  the  innerside  to 
work,  it  is  very  effective  forthe  case  of  where  the  wide 
range  of  working  space  in  the  innerside  is  needed.  In 
addition  thereto,  since  the  joint  is  light,  the  carriage  1 
for  moving  the  arm  is  simpler  in  structure  in  compar- 

50  ison  with  that  having  a  driving  source  at  each  joint  por- 
tion. 

A  still  other  example  as  to  the  transformed  joint 
member  is  explained  based  on  Fig.  39. 

In  this  example,  at  least  more  than  one  joint  mem- 
55  ber  according  to  the  present  invention  is  provided  on 

the  arm  2  as  the  switching  mechanism  of  arm  in  an 
unit  for  running  on  the  arm  2  for  checking  and  so  on. 
The  carriage  1  runs  on  the  arm  2  and  connects  the 

10 
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arm  2  to  joint  51  by  stretching  the  joint  51  (as  shown 
by  two  dots  line).  After  the  working  such  like  checking 
completes,  the  carriage  1  folds  the  joint  51  and  re- 
turns  to  a  standby  position. 

According  to  the  above  structure,  it  is  possible  to 
fold  specific  point  of  arm  2  without  any  interference 
with  the  other  device's  movement. 

According  to  the  above  mentioned  joint  member, 
since  the  carriage  runs  on  the  arm,  the  running  mech- 
anism  of  the  carriage  can  stretch  the  joint  which  is 
bent  in  normal  state.  Further,  the  arm  which  is  ar- 
ranged  in  line  is  fixed  by  the  lock  member,  and  if  the 
lock  member  is  detached  by  the  release  member,  the 
joint  is  bent  by  the  spring  member  attached  to  the 
joint.  However,  since  these  above  movements  work  in 
accordance  with  the  carriage  movement,  it  is  need- 
less  to  have  a  driving  source  at  the  joint  portion. 
Therefore,  the  drawing  of  cable  to  the  driving  source 
at  the  joint  portion  is  not  needed,  thereby  realizing 
miniaturization  and  compactness  of  joint.  Further, 
since  the  elastic  force  is  used  for  the  member  for 
stretching  bent  arm,  any  unreasonable  force  does  not 
occur  in  the  stretching  member  or  track,  thereby  ob- 
taining  mechanical  reliability  and  long  life.  Further- 
more,  as  a  member  attached  to  the  side  of  carriage, 
since  only  a  stretching  member  without  power  and 
one  release  member  having  simple  structure  of,  for 
example,  pushing  out  the  lever,  can  operate  a  plural- 
ity  of  joints,  it  will  be  more  advantageous  in  proportion 
as  the  number  of  needed  joint  increases. 

According  to  the  above  mentioned  invention, 
since  it  is  possible  to  climb  overthe  cable  holding  met- 
al  fittings  such  as  strain  insulators  and  clamps  attach- 
ed  to  the  overhead  line  and  it  is  possible  to  detour 
around  the  tower,  it  is  also  possible  to  carry  the  check- 
ing/monitoring  unit  such  as  television  camera  along- 
side  the  overhead  line  continuously.  Accordingly,  it  is 
needless  to  make  a  sling-change  working  of  the  ap- 
paratus  every  short  section  of  line  as  in  the  conven- 
tional  art,  thereby  achieving  the  maintenance/check- 
ing  work  of  overhead  line  effectively. 

Claims 

1.  An  apparatus  for  tracking  an  overhead  line  (70) 
comprising  a  carriage  means  (1)  slung  from  said 
overhead  line, 
CHARACTERISED  IN  THAT  said  carriage  means 
(1)  comprises: 
a  shaft  member  (5)  attached  to  said  carriage 
means  (1)  and  having  top  and  bottom  end  por- 
tions,  said  shaft  member  being  vertically  move- 
able  and  rotatable  relative  to  said  carriage 
means; 
a  swingable  arm  means  (13)  swingably  connect- 
ed  to  the  top  end  portion  of  said  shaft  member 
and  having  two  tip  portions; 

a  pair  of  rotatable  wheels  (16,  17)  disposed  one 
at  each  said  tip  portion  of  said  swingable  arm 
means  (13)  and  being  capable  of  running  on  said 
overhead  line  by  slinging  oversaid  overhead  line; 

5  clamp  means  (24-29)  for  selectively  clamping 
said  wheels  (16,  17)  on  said  overhead  line  (70); 
and 
FURTHER  CHARACTERISED  IN  THAT  said  ap- 
paratus  includes  means  for  detouring  around  a 

10  supporting  tower  (72)  comprising: 
an  arm  member  (2)  attached  to  said  carriage 
means  (1),  and  having  two  arm  tip  ends,  said  car- 
riage  means  (1)  and  said  arm  member  (2)  being 
movable  relative  to  each  other;  and 

15  two  hook  means  (41  ,  42)  one  attached  to  each  tip 
end  of  said  arm  member  (2)  and  adapted  to  sling 
the  arm  member  (2)  from  said  overhead  line  with 
one  hook  means  to  either  side  of  a  tower  (72), 
said  carriage  means  (1)  being  able  to  detour  said 

20  tower  by  movement  along  said  arm  member  (2). 

2.  The  apparatus  according  to  claim  1,  character- 
ized  in  that  said  arm  member  (2)  comprises  an 
arc-shaped  arm  having  a  curvature  for  permitting 

25  said  arm  to  move  around  said  tower  (72). 

3.  The  apparatus  according  to  claim  2,  character- 
ized  in  that  said  arc-shaped  arm  comprises  at 
least  three  arm  parts  (2a-2c)  and  joint  means  (51  , 

30  52)  foldably  connecting  said  arm  parts  (2a-2c)  so 
that  said  arc-shaped  arm  is  foldable  together 
when  said  carriage  means  moves  along  said 
overhead  line  (70)  and  said  arm  parts  (2a-2c)  are 
foldable  outwardly  to  form  said  arc  shape  arm 

35  when  said  arc  shape  arm  moves  around  said  tow- 
er  (72). 

4.  The  apparatus  according  to  claim  1,  character- 
ized  in  that  said  clamp  means  comprises  link 

40  means  (26-29)  swingably  attached  to  said  swing- 
able  arm  means  (1  3),  clamp  roller  means  (24,  25) 
rotatably  supported  by  said  link  means  (26-29), 
and  means  (34)  for  pressing  said  clamp  roller 
means  (24,  25)  on  said  rotatable  wheels  (16,  17) 

45  in  order  to  clamp  said  overhead  line  (70). 

5.  The  apparatus  according  to  claim  4,  character- 
ized  in  that  said  link  means  comprises  four  links 
(26-29)  connected  to  each  other  so  as  to  form  one 

so  quadrangle,  and  said  four  links  (26-29)  include  a 
first  link  (26)  and  a  second  link  (29)  rotatably  sup- 
ported  by  said  swingable  arm  means  (13),  said 
first  link  (26)  having  a  stop  means  (30)  and  said 
second  link  (29)  being  abutted  on  said  stop 

55  means  (30)  for  inhibiting  rotation  thereof  to  a  pre- 
determined  direction  and  a  predetermined  angle. 

6.  The  apparatus  according  to  claim  1,  character- 
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ized  in  that  said  carriage  means  (1)  has  a  driving 
gear  (40)  and  a  driving  means  (40a)  for  rotating 
said  driving  gear  (40),  said  arm  member  (2)  is 
curved  with  a  predetermined  curvature  and  con- 
tains  a  side  surface  on  which  a  rack  gear  (39)  is 
formed,  said  rack  gear  (39)  is  engaged  with  said 
driving  gear  (40)  provided  on  said  carriage  means 
(1),  and  said  arm  member  (2)  is  moved  by  the  ro- 
tation  of  said  driving  gear  (40). 

7.  The  apparatus  for  tracking  an  overhead  line  ac- 
cording  to  claim  1,  characterized  in  that  each  of 
said  hook  means  (41,  42)  comprises  an  upstand- 
ing  part  (43)  projecting  from  the  corresponding 
arm  tip  end  of  said  arm  member  (2),  a  horizontal 
part  (44)  provided  at  a  top  end  of  said  upstanding 
part  (43)  in  parallel  with  said  arm  member  (2),  a 
hook  (45)  provided  at  a  tip  end  of  said  horizontal 
part  (44),  and  a  stopper  (46)  rotatably  provided  at 
an  entrance  of  said  hook  (45)  and  having  a  self- 
locking  mechanism. 

8.  The  apparatus  according  to  claim  3,  character- 
ized  in  that  said  arm  parts  comprise  a  center  arm 
part  (2c)  and  two  side  arm  parts  (2a,  2b)  one  pro- 
vided  at  each  end  of  said  center  arm  part  (2c), 
and  said  joint  means  includes  two  joint  members 
(51  ,  52)  each  foldably  connecting  said  center  arm 
part  (2c)  and  one  of  said  side  arm  parts  (2a,  2b). 

9.  The  apparatus  according  to  claim  8,  character- 
ized  in  that  each  of  said  joint  members  (51,  52) 
contains  a  spring  member  (54)  for  applying  to 
said  side  arm  parts  (2a,  2b)  a  force  for  folding  a 
corresponding  one  of  said  side  arm  parts  (2a,  2b) 
toward  said  center  arm  part  (2c),  and  said  car- 
riage  means  (1)  contains  a  member  (55,  56)  for 
folding  said  side  arm  parts  (2a,  2b)  in  a  direction 
away  from  said  center  arm  part  (2c). 

10.  The  apparatus  according  to  claim  9,  character- 
ized  in  that  each  of  said  joint  members  (51,  52) 
contains  a  lock  member  (57,  58)  for  locking  the 
corresponding  one  of  said  side  arm  parts  (2a,  2b) 
in  a  stretched  state  when  said  side  arm  parts  (2a, 
2b)  are  folded  out,  and  a  release  member  (60-63) 
for  releasing  said  lock  member  (57,  58). 

11.  The  apparatus  according  to  claim  8,  character- 
ized  in  that  said  joint  members  (51  ,  52)  comprise 
a  joint  (51)  for  foldably  connecting  said  center 
arm  part  (2c)  with  the  corresponding  one  of  said 
side  arm  parts  (2a,  2b)  and  a  wire  (213b)  elasti- 
cally  stretched  between  said  center  arm  part  (2c) 
and  the  corresponding  one  of  said  side  arm  parts 
(2a,  2b)  and  winding  around  said  joint  (51)  when 
said  side  arm  parts  (2a,  2b)  fold  out. 

12.  The  apparatus  according  to  claim  1,  character- 
ized  in  that  said  carriage  means  (1)  has  an  inclin- 
ing  mechanism  (12)  for  alternatingly  swinging 
said  swingable  arm  means  (13)  so  that  said 

5  wheels  (16,  17)  can  ride  over  an  obstacle  (71)  on 
said  overhead  line  (70). 

13.  The  apparatus  according  to  claim  1,  character- 
ized  in  that  said  apparatus  includes  an  elevating 

10  device  (73)  having  a  perch  member  (74)  and  be- 
ing  adapted  to  move  up  and  down  along  said  tow- 
er  (72)  for  mounting  said  apparatus  to  said  over- 
head  line  (70),  said  hook  means  (41,  42)  of  said 
carriage  means  (1)  being  selectively  attachable 

15  and  detachable  from  said  perch  member  (74)  and 
said  overhead  line  (70),  respectively,  and  said 
carriage  (1)  being  adapted  to  move  along  said 
arm  member  (2)  when  said  arm  member  (2)  is 
slung  between  said  overhead  line  (70)  and  said 

20  perch  member  (74)  and  said  wheels  (16,  17)  are 
detached  from  said  perch  member  (74). 

Patentanspruche 
25 

1.  Eine  Vorrichtung  zum  Folgen  bzw.  Abfahren  ei- 
nerOberleitung  (70)  miteineran  derOberleitung 
aufgehangten  Wageneinheit  (1), 

dadurch  gekennzeichnet,  dali  die  Wagen- 
30  einheit  (1)  umfalit: 

ein  an  der  Wageneinheit  (1)  angebrachtes 
Schaftelement  (5)  mit  oberen  und  unteren  End- 
abschnitten,  wobei  das  Schaftelement  vertikal 
bewegbar  und  relativ  zur  Wageneinheit  (1)  dreh- 

35  bar  ist, 
eine  Schwenkarmeinheit  (13),  die  schwenk- 

bar  mit  dem  oberen  Endabschnitt  des  Schaftele- 
ments  verbunden  ist  und  zwei  Endbereiche  auf- 
weist, 

40  ein  Paardrehbarer  Rader  (16,17),  von  de- 
nen  eines  an  jedem  Endbereich  der  Schwenkar- 
meinheit  (13)  angeordnet  ist  und  die  durch  Um- 
greifen  der  Oberleitung  auf  dieser  rollen  konnen, 

Klemmeinrichtungen  (24-29)  zum  selekti- 
45  ven  Festklemmen  der  Rader  (16,17)  auf  der 

Oberleitung  (70), 
desweiteren  dadurch  gekennzeichnet, 

dali  die  Vorrichtung  eine  Einrichtung  zum  Umfah- 
ren  eines  Stutzpfostens  (72)  einschlielit,  welche 

so  aufweist: 
ein  Armelement  (2),  das  an  der  Wagenein- 

heit  (1)  angebracht  ist  und  zwei  Armenden  auf- 
weist,  wobei  die  Wageneinheit  (1)  und  das  Arm- 
element  (2)  relativ  zueinander  bewegbar  sind, 

55  und 
zwei  Einhakmittel  (41  ,42),  von  denen  ei- 

nes  an  jedem  Ende  des  Armelements  (2)  befe- 
stigt  ist  und  die  so  ausgestaltet  sind,  dali  das 
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Armelement  (2)  von  der  Oberleitung  mit  einem 
Einhakmittel  zu  jeder  Seite  eines  Pfostens  (72) 
aufhangbar  ist,  wobei  die  Wageneinheit  (1)  den 
Pfosten  durch  eine  Bewegung  entlang  dem  Arm- 
element  (2)  umfahren  kann. 

2.  Die  Vorrichtung  gemali  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  das  Armelement  (2)  einen  bo- 
genformigen  Arm  mit  einer  die  Bewegung  des 
Arms  urn  den  Pfosten  (72)  herum  erlaubenden 
Krummung  umfalit. 

3.  Die  Vorrichtung  gemali  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dali  der  bogenformige  Arm  minde- 
stens  drei  Armteile  (2a-2c)  sowie  Verbindungs- 
mittel  (51,52)  zum  faltbaren  Verbinden  der  Arm- 
teile  (2a-2c)  umfalit,  derart,  dali  der  bogenformi- 
ge  Arm  zusammenfaltbar  ist,  wenn  sich  die  Wa- 
geneinheit  entlang  der  Oberleitung  (70)  bewegt, 
und  die  Armteile  (2a-2c)  zur  Bildung  des  bogen- 
formigen  Arms  ausfaltbar  sind,  wenn  sich  der  bo- 
genformige  Arm  urn  den  Pfosten  (72)  herum  be- 
wegt. 

4.  Die  Vorrichtung  gemali  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  die  Klemmeinrichtungen 
schwenkbar  an  der  Schwenkarmeinheit  (13)  an- 
gebrachte  Verbindungsgliederanordnungen  (26- 
29),  drehbar  durch  die  Verbindungsgliederanord- 
nungen  (26-29)  gelagerte  Klemmrollenmittel 
(24,25)  und  eine  Einrichtung  (34)  zum  Drucken 
der  Klemmrollenmittel  (24,25)  auf  die  drehbaren 
Rader  (16,1  7),  urn  die  Oberleitung  (70)fest-  bzw. 
einzuklemmen. 

5.  Die  Vorrichtung  gemali  Anspruch  4,  dadurch  ge- 
kennzeichnet,  dali  die  Verbindungsgliederanord- 
nungen  vier  Verbindungsglieder  (26-29)  umfas- 
sen,  die  zur  Bildung  eines  Vierecks  miteinander 
verbunden  sind,  und  die  vier  Verbindungsglieder 
(26-29)  ein  erstes  Verbindungsglied  (26)  und  ein 
zweites  Verbindungsglied  (29)  umfassen,  die 
drehbar  von  der  Schwenkarmeinheit  (13)  getra- 
gen  werden,  wobei  das  erste  Verbindungsglied 
(26)  eine  Stoppeinrichtung  (30)  besitzt  und  das 
zweite  Verbindungsglied  (29)  an  der  Stoppein- 
richtung  (30)  anschlagbar  ist,  urn  deren  Drehung 
in  einer  bestimmten  Richtung  und  auf  einen  be- 
stimmten  Winkel  zu  begrenzen. 

6.  Die  Vorrichtung  gemali  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  dali  die  Wageneinheit  (1)  ein  An- 
triebs(zahn)rad  (40)  und  eine  Antriebseinrich- 
tung  (40a)  zum  Drehen  des  Antriebs(zahn)rads 
(40)  aufweist,  dali  das  Armelement  (2)  mit  einer 
vorbestimmten  Krummung  gekrummt  ist  und  eine 
Seitenflache  besitzt,  auf  der  eine  Zahnstange 
(39)  ausgebildet  ist,  dali  die  Zahnstange  (39)  mit 

dem  an  der  Wageneinheit  (1)  vorgesehenen  An- 
triebs(zahn)rad  (40)  in  Eingriff  steht  und  das 
Armelement  (2)  durch  die  Drehung  des  Antriebs- 
(zahn)rads  (40)  bewegt  wird. 

5 
7.  Die  Vorrichtung  zum  Folgen  bzw.  Abfahren  einer 

Oberleitung  gemali  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  jedes  der  Einhakmittel  (41  ,42) 
einen  vom  entsprechenden  Armende  des  Arm- 

10  elements  (2)  abstehenden  aufwarts  gerichteten 
Teil  (43),  einen  an  einem  oberen  Ende  des  auf- 
warts  gerichteten  Teils  (43)  vorgesehenen  paral- 
lel  zum  Armelement  (2)  verlaufenden  horizonta- 
len  Teil  (44),  einen  an  einem  Ende  des  horizonta- 

ls  len  Teils  (44)  vorgesehenen  Haken  (45)  und  ei- 
nen  drehbar  an  einem  Einlali  des  Hakens  (45) 
vorgesehenen  und  einen  Selbstverriegelungs- 
mechanismus  aufweisenden  Stopper  (46)  auf- 
weist. 

20 
8.  Die  Vorrichtung  gemali  Anspruch  3,  dadurch  ge- 

kennzeichnet,  dali  die  Armteile  einen  Mittelarm- 
teil  (2c)  und  zwei  Seitenarmteile  (2a,2b),  von  de- 
nen  einer  an  jedem  Ende  des  Mittelarmteils  (2c) 

25  vorgesehen  ist,  aufweist  und  die  Verbindungs- 
mittel  zwei  Verbindungselemente  (51,52) 
umfalien,  die  jeweils  den  Mittelarmteil  (2c)  und 
einen  der  Seitenarmteile  (2a,2b)  faltbar  verbin- 
den. 

30 
9.  Die  Vorrichtung  gemali  Anspruch  8,  dadurch  ge- 

kennzeichnet,  dali  die  Verbindungselemente 
(51,52)  ein  Federelement  (54)  zum  Ausuben  ei- 
ner  Kraft  auf  die  Seitenarmteile  (2a,2b)  zum  Fal- 

35  ten  eines  jeweiligen  der  Seitenarmteile  (2a,2b) 
zum  Mittelarmteil  (2c)  hin,  und  dali  die  Wagen- 
einheit  (1)  ein  Element  (55,56)  zum  Falten  der 
Seitenarmteile  (2a,2b)  in  einer  Richtung  weg 
vom  Mittelarmteil  (2c)  umfalit. 

40 
10.  Die  Vorrichtung  gemali  Anspruch  9,  dadurch  ge- 

kennzeichnet,  dali  jedes  der  Verbindungsele- 
mente  (51,52)  ein  Verriegelungselement  (57,58) 
zum  Verriegeln  des  jeweiligen  der  Seitenarmteile 

45  (2a,2b)  in  einem  gestreckten  Zustand,  wenn  die 
Seitenarmteile  (2a,  2b)  ausgefaltet  sind,  sowie 
ein  Loseelement  (60-63)  zum  Losen  des  Verrie- 
gelungselements  (57,58)  aufweist. 

so  11.  Die  Vorrichtung  gemali  Anspruch  8,  dadurch  ge- 
kennzeichnet,  dali  die  Verbindungselemente 
(51  ,52)  einen  Verbinder  bzw.  ein  Gelenk  (51)  zum 
faltbaren  Verbinden  der  Mittelarmteile  (2c)  mit 
dem  jeweiligen  der  Seitenarmteile  (2a,2b)  und  ei- 

55  nen  Seilzug  (213b)  umfassen,  der  elastisch  zwi- 
schen  dem  Mittelarmteil  (2c)  und  dem  jeweiligen 
der  Seitenarmteile  (2a,2b)  gespannt  ist  und  sich 
urn  den  Verbinder  bzw.  das  Gelenk  (51)  herum 

13 
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windet  bzw.  wickelt,  wenn  sich  die  Seitenarmteile 
(2a,  2b)  ausfalten. 

12.  Die  Vorrichtung  gemali  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  Wageneinheit  (1)  einen 
Neigemechanismus  (12)  zum  abwechselnden 
Schwenken  der  Schwenkarmeinheit  (13)  auf- 
weist,  derart,  dali  die  Rader  (16,1  7)  uberein  Hin- 
dernis  (71)  auf  der  Oberleitung  (70)  fahren  kon- 
nen. 

13.  Die  Vorrichtung  gemali  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  Vorrichtung  eine  Hebevor- 
richtung  (73)  umfalit,  die  ein  Stangenelement 
(74)  aufweist  und  sich  entlang  dem  Pfosten  (72) 
aufwarts  und  abwarts  bewegen  kann,  urn  die 
Vorrichtung  an  der  Oberleitung  (70)  anzubrin- 
gen,  wobei  die  Einhakmittel  (41,42)  der  Wagen- 
einheit  (1)  selektiv  an  dem  Stangenelement  (74) 
bzw.  der  Oberleitung  (70)  anbringbar  und  davon 
losbarsind  und  derWagen  (1)  entlang  dem  Arm- 
element  (2)  bewegbar  ist,  wenn  das  Armelement 
(2)  zwischen  der  Oberleitung  (70)  und  dem  Stan- 
genelement  (74)  aufgehangt  ist  und  die  Rader 
(16,17)  von  dem  Stangenelement  (74)  gelost 
sind. 

Revendications 

1.  Appareil  destine  a  suivre  une  ligne  suspendue 
(70),  comprenant  un  dispositif  (1)  a  chariot  accro- 
che  a  la  ligne  suspendue, 

caracterise  en  ce  que  le  dispositif  a  chariot 
(1)  comporte  : 

un  organe  (5)  d'arbre  fixe  au  dispositif  (1) 
a  chariot  et  ayant  des  parties  d'extremites  supe- 
rieure  et  inferieure,  I'organe  d'arbre  etant  mobile 
verticalement  et  pouvant  tourner  par  rapport  au 
dispositif  a  chariot, 

un  dispositif  (13)  a  bras  pivotant  raccorde 
af  in  qu'il  puisse  basculer  vers  la  partie  d'extremi- 
te  superieure  de  I'organe  d'arbre  et  ayant  deux 
parties  de  bout, 

une  paire  de  roues  rotatives  (16,  17)  dis- 
posees  chacune  a  une  partie  de  bout  du  dispositif 
(13)  a  bras  pivotant  et  qui  peut  rouler  sur  la  ligne 
suspendue  par  accrochage  sur  cette  ligne  sus- 
pendue,  et 

un  dispositif  (24-29)  de  serrage  selectif 
des  roues  (16,  17)  surla  ligne  suspendue  (70),  et 

caracterise  en  outre  en  ce  que  I'appareil 
comporte  un  dispositif  destine  a  tourner  autour 
d'un  pylone  de  support  (72),  et  comprenant  : 

un  organe  a  bras  (2)  fixe  au  dispositif  a 
chariot  (1)  et  ayant  deux  extremites  de  bout  de 
bras,  le  dispositif  a  chariot  (1)  et  I'organe  a  bras 
(2)  etant  mobiles  I'un  par  rapport  a  I'autre,  et 

deux  dispositifs  a  crochet  (41,  42)  fixes 
chacun  a  une  extremite  de  bout  de  I'organe  de 
bras  (2)  et  destines  a  accrocher  I'organe  de  bras 
(2)  a  la  ligne  suspendue  par  un  dispositif  a  cro- 

5  chet,  d'un  cote  ou  de  I'autre  d'un  pylone  (72),  le 
dispositif  a  chariot  (1)  pouvant  passer  autour  du 
pylone  par  deplacement  le  long  de  I'organe  a  bras 
(2). 

10  2.  Appareil  selon  la  revendication  1,  caracterise  en 
ce  que  I'organe  a  bras  (2)  comprend  un  bras  en 
forme  d'arc  de  courbe  dont  la  courbure  est  desti- 
nee  a  permettre  au  bras  de  passer  autour  du  py- 
lone  (72). 

15 
3.  Appareil  selon  la  revendication  2,  caracterise  en 

ce  que  le  bras  en  forme  d'arc  de  courbe 
comprend  au  moins  trois  parties  de  bras  (2a-2c) 
et  un  dispositif  d'articulation  (51,  52)  raccordant 

20  les  parties  de  bras  (2a-2c)  de  maniere  pliante,  si 
bien  que  le  bras  en  forme  d'arc  de  courbe  peut 
etre  plie  surlui-meme  lorsque  le  dispositif  a  cha- 
riot  se  deplace  le  long  de  la  ligne  suspendue  (70), 
et  les  parties  de  bras  (2a-2c)  peuvent  etre  de- 

25  pliees  vers  I'exterieur  af  in  qu'elles  forment  le  bras 
en  forme  d'arc  de  courbe  lorsque  ce  bras  passe 
autour  du  pylone  (72). 

4.  Appareil  selon  la  revendication  1,  caracterise  en 
30  ce  que  le  dispositif  de  serrage  comporte  un  dis- 

positif  a  bielles  (26-29)  fixe  afin  qu'il  puisse  pivo- 
ter  autour  du  dispositif  a  bras  pivotant  (13),  un 
dispositif  (24,  25)  a  rouleau  de  serrage  supporte 
afin  qu'il  puisse  tourner  par  le  dispositif  a  bielles 

35  (26-29),  et  un  dispositif  (34)  destine  a  repousser 
le  dispositif  (24,  25)  a  rouleau  de  serrage  vers  les 
roues  rotatives  (16,  17)  afin  que  la  ligne  suspen- 
due  (70)  soit  serree. 

40  5.  Appareil  selon  la  revendication  4,  caracterise  en 
ce  que  le  dispositif  a  bielles  comporte  quatre  biel- 
les  (26-29)  raccordees  mutuellement  afin  qu'el- 
les  forment  un  quadrilatere,  et  les  quatre  bielles 
(26-29)  comportent  une  premiere  bielle  (26)  et 

45  une  seconde  bielle  (29)  supportees  afin  qu'elles 
puissent  tourner  par  le  dispositif  (1  3)  a  bras  pivo- 
tant,  la  premiere  bielle  (26)  ayant  un  dispositif 
d'arret  (30)  et  la  seconde  bielle  (29)  venant  en  bu- 
tee  contre  le  dispositif  d'arret  (30)  afin  qu'elle  em- 

50  peche  sa  rotation  dans  une  direction  predetermi- 
nee  et  avec  un  angle  predetermine. 

6.  Appareil  selon  la  revendication  1,  caracterise  en 
ce  que  le  dispositif  a  chariot  (1)  possede  un  pi- 

55  gnon  menant  (40)  et  un  dispositif  d'entraTnement 
(40a)  destine  a  faire  tourner  le  pignon  menant 
(40)  ,  I'organe  a  bras  (2)  est  courbe  avec  une 
courbure  predeterminee  et  comporte  une  surface 

14 
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laterale  sur  laquelle  est  formee  une  cremaillere 
(39),  celle-ci  (39)  cooperant  avec  le  pignon  me- 
nant  (40)  place  sur  le  dispositif  a  chariot  (1),  et 
I'organe  a  bras  (2)  est  deplace  lors  de  la  rotation 
du  pignon  menant  (40).  5 

7.  Appareil  destine  a  suivre  une  ligne  suspendue 
selon  la  revendication  1,  caracterise  en  ce  que 
chaque  dispositif  a  crochet  (41  ,  42)  comporte  une 
partie  (43)  qui  depasse  de  I'extremite  correspon-  10 
dante  du  bout  de  I'organe  a  bras  (2),  une  partie 
horizontale  (44)  placee  a  I'extremite  superieure 
de  la  partie  qui  depasse  (43)  parallelement  de 
I'organe  a  bras  (2),  un  crochet  (45)  place  a  I'ex- 
tremite  formant  le  bout  de  la  partie  horizontale  15 
(44),  et  un  organe  d'arret  (46)  place  de  maniere 
qu'il  puisse  tourner  a  I'entree  du  crochet  (45)  et 
ayant  un  mecanisme  de  blocage  automatique. 

8.  Appareil  selon  la  revendication  3,  caracterise  en  20 
ce  que  les  parties  de  bras  comportent  une  partie 
centrale  (2c)  et  deux  parties  laterales  (2a,  2b)  de 
bras,  disposees  a  chaque  extremite  de  la  partie 
centrale  (2c)  de  bras,  et  le  dispositif  d'articulation 
comprend  deux  organes  d'articulation  (51,  52)  25 
raccordant  chacun  de  maniere  pliante  la  partie 
centrale  (2c)  et  I'une  des  parties  laterales  (2a,  2b) 
de  bras. 

parties  laterales  de  bras  (2a,  2b)  sont  depliees 
vers  I'exterieur. 

12.  Appareil  selon  la  revendication  1,  caracterise  en 
ce  que  le  dispositif  a  chariot  (1)  possede  un  me- 
canisme  d'inclinaison  (12)  destine  a  faire  pivoter 
en  alternance  le  dispositif  a  bras  pivotant  (1  3)  de 
maniere  que  les  roues  (16,  17)  puissent  passer 
au-dessus  d'un  obstacle  (71)  de  la  ligne  suspen- 
due  (70). 

13.  Appareil  selon  la  revendication  1,  caracterise  en 
ce  qu'il  comprend  un  dispositif  elevateur  (73) 
ayant  un  organe  a  perche  (74)  et  destine  a  se  de- 
placer  verticalement  le  long  du  pylone  (72)  pour 
le  montage  de  I'appareil  sur  la  ligne  suspendue 
(70),  les  dispositifs  a  crochet  (41  ,  42)  du  dispositif 
a  chariot  (1)  pouvant  etre  selectivement  fixes  a 
I'organe  a  perche  (74)  et  a  la  ligne  suspendue 
(70)  et  separes  respectivement  de  ceux-ci,  le 
chariot  (1)  etant  destine  a  se  deplacer  le  long  de 
I'organe  a  bras  (2)  lorsque  I'organe  a  bras  (2)  est 
accroche  entre  la  ligne  suspendue  (70)  et  I'orga- 
ne  a  perche  (74)  et  les  roues  (16,  17)  sont  sepa- 
rees  de  I'organe  a  perche  (74). 

9.  Appareil  selon  la  revendication  8,  caracterise  en  30 
ce  que  chacun  des  organes  d'articulation  (51  ,  52) 
comporte  un  organe  a  ressort  (54)  destine  a  ap- 
pliquerauxdites  parties  laterales  (2a,  2b)  de  bras 
une  force  de  phage  d'une  partie  laterale  corres- 
pondante  de  bras  (2a,  2b)  vers  la  partie  centrale  35 
(2c)  de  bras,  et  le  dispositif  a  chariot  (1)  contient 
un  organe  (55,  56)  de  phage  des  parties  laterales 
(2a,  2b)  de  bras  dans  le  sens  qui  les  ecarte  de  la 
partie  centrale  (2c)  de  bras. 

40 
10.  Appareil  selon  la  revendication  9,  caracterise  en 

ce  que  chacun  des  organes  d'articulation  (51  ,  52) 
contient  un  organe  (57,  58)  de  blocage  de  la  par- 
tie  laterale  correspondante  (2a,  2b)  de  bras  a  un 
etat  allonge  lorsque  les  parties  laterales  de  bras  45 
(2a,  2b)  sont  depliees  vers  I'exterieur,  et  un  orga- 
ne  (60-63)  de  liberation  de  I'organe  de  blocage 
(57,  58). 

11.  Appareil  selon  la  revendication  8,  caracterise  en  50 
ce  que  les  organes  d'articulation  (51,  52) 
comportent  une  articulation  (51)  destinee  a  rac- 
corder  de  maniere  pliante  la  partie  centrale  (2c) 
de  bras  a  la  partie  laterale  correspondante  (2a, 
2b)  de  bras,  et  un  f  il  metallique  (21  3b)  tendu  elas-  55 
tiquement  entre  la  partie  centrale  (2c)  et  la  partie 
laterale  correspondante  (2a,  2b)  de  bras  et  s'en- 
roulant  autour  de  I'articulation  (51)  lorsque  les 
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(   S T A R T   )  

D E T E C T S   THE  O V E R H E A D   LINE  E Q U I P M E N T  
AND  S T O P S   J U S T   B E F O R E   I T  

D E T A C H E S   C L A M P   W H E E L   OF  F R O N T   W H E E L   AND 
T I P S   C E N T E R   OF  GRAVITY  OF  MAIN  B O D Y  
TO  THE  SIDE  OF  BACK  W H E E L   BY  M E A N S   O F  
V E R T I C A L   / R O T A T I O N A L   MOTION  S H A F T  

THE  MAIN  BODY  RUNS  AND  THE  F R O N T   W H E E L  
C L I M B S   OVER  E Q U I P M E N T  

P U T S   THE  C E N T E R   OF  GRAVITY  OF  MAIN  B O D Y  
BACK  IN  ITS  ORIGINAL  P L A C E   AND  T H E   C L A M P  
W H E E L   OF  F R O N T   W H E E L   IS  C L O S E D  

D E T A C H E S   C L A M P   W H E E L   OF  BACK  W H E E L   A N D  
T I P S   C E N T E R   OF  GRAVITY  OF  MAIN  BODY  T O  
THE  SIDE  OF  F R O N T   W H E E L   BY  M E A N S   O F  
V E R T I C A L   / R O T A T I O N A L   M O T I O N   S H A F T  

THE  MAIN  BODY  RUNS  AND  THE  BACK  W H E E L  
C L I M B S   OVER  E Q U I P M E N T  

P U T S   THE  C E N T E R   OF  GRAVITY  OF  MAIN  BODY 
BACK  IN  ITS  O R I G I N A L   P L A C E   AND  THE  C L A M P  
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S T A R T   D E T O U R I N G  
O P E R A T I O N   F R O M   T O W E R  

1 
D E T E C T S   T O W E R   AND  S T O P S   AT  THE  P O S I T I O N  
S U F F I C I E N T L Y   A P A R T   T H E R E F R O M  

GUIDE  RAIL  IS  D I R E C T E D   TOWARD  T O W E R   S I D E  
TO  D E L I V E R   THE  GUIDE  RAIL,   T H E R E B Y   O P E N I N G  
T H E   F O L D E D   J O I N T   OF  GUIDE  RAIL  (  T H E  
B A L A N C E   IS  K E P T   BY  B A L A N C E R   IN  A C C O R D A N C E  
WITH  M O V E M E N T   OF  GUIDE  R A I L )  

W H E N   J O I N T   IS  ONCE  O P E N E D ,   LOCK  M E M B E R  
W O R K S   AND  T H E   J O I N T   R E M A I N S   IN  T H E  
O P E N   S T A T E  

C O M E S   UP  TO  T O W E R   AND  D E T E C T S   T O W E R  
E Q U I P M E N T   WHICH  IS  AN  O R I G I N A L   P O I N T  

MOVES  GUIDE  RAIL  TO  THE  P O S I T I O N   F R O M  
W H E R E   T H E   RAIL  IS  D E L I V E R E D   BASED  O N  
THE  P R O G R A M   P R E V I O U S L Y   C A L C U L A T E D   F R O M  
I N F O R M A T I O N   R E L A T I N G   TO  T H E   T O W E R   A N D  
C H A N G E S   P O S I T I O N   OF  MAIN  BODY  TO  T H E  
D I R E C T I O N   TO  BE  D E L I V E R E D  

D E L I V E R S   THE  GUIDE  RAIL  AND  S L I N G S  
F R O N T   H O O K   OVER  THE  O V E R H E A D   LINE  O F  
THE  O P P O S I T E   SIDE  OF  T O W E R   ( T H E   B A L A N C E  
IS  K E P T   BY  B A L A N C E R   IN  A C C O R D A N C E   W I T H  
M O V E M E N T   OF  GUIDE  R A I L )  
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1AIN  BODY  CAN  PASS  T H R O U G H  
WITHOUT  ANY  I N T E R F E R E N C E   TO 
• Q W E R  

i 

IAIN  BODY  O N C E  
10VES  ON  T H E  
UIDE  RAIL  T O  
HE  SIDE  KEEPING 
WAY  FROM  F R O N T  
O O K  

UTS  DOWN  T H E  
WHEELS 
SUFFICIENTLY 
-OWER  THAN  T H E  
>VERHEAD  L I N E  
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WHEN  THE  MAIN  BODY  C O M E S  
UP  TO  THE  FRONT  HOOK,  T H E  
BALANCE  R E T U R N S   TO  W E L L -  
BALANCED  STATE  A G A I N  

CHANGES  THE  P O S I T I O N   OF  W H E E L S   PREVIOUSLY 
C A L C U L A T E D   FROM  I N F O R M A T I O N   R E L A T I N G   T O  
THE  TOWER  IN  ORDER  TO  PUT  THE  W H E E L S  
ON  A  G R O U N D   W I R E  

P R O J E C T S   A  GUIDE  BAR  ATTACHED  TO  C L A M P  
M E M B E R   TO  LOWER  SIDE  AND  MAKES  ROTATIONAL 
S H A F T   IN  SERVO  F R E E   S T A T E ,   T H E R E B Y   GUIDING 
THE  W H E E L S   ON  THE  O V E R H E A D   L I N E  

MAKES  A  V E R T I C A L / R O T A T I O N A L   MOTION  S H A F T  
FOR  DECIDING  THE  ANGLE  OF  TWO  W H E E L S  
AGAINST  OVERHEAD  LINE  IN  SERVO  FREE  S T A T E ,  
THEREBY  L E T T I N G   THE  W H E E L S   FALL  ON  T H E  
OVERHEAD  L I N E  

T I G H T E N S   UP  THE  CLAMP  W H E E L  

P U L L S   CABLE  S T R E T C H E D   FROM  HOOKS  AT  F R O N T  
AND  BACK  BY  USING  LOCK  R E L E A S E   M E M B E R  

ATTACHED  TO  MAIN  BODY  I T S E L F   AND  D E T A C H E S  
CLAW  AT  F R O N T   AND  B A C K  

0  
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I3 



tr  u  4ua  bub  m  

D E T A C H E S   F R O N T   HOOK  B E T W E E N   TWO  W H E E L S  

D E T A C H E S   BACK  H O O K  

DRAWS  IN  THE  GUIDE  R A I L  

R U N S   TO  THE  P O S I T I O N   S U F F I C I E N T L Y  
A P A R T   F R O M   T O W E R  

R O B O T   MAIN  BODY  D E L I V E R S   GUIDE  R A I L  
TO  J O I N T   T H E R E O F  

D E T A C H E S   LOCK  M E M B E R   OF  J O I N T   B Y  
LOCK  R E L E A S E   M E M B E R   OF  MAIN  B O D Y  

J O I N T   OF  GUIDE  RAIL  IS  H U D D L E D  
UP  BY  T H E   F O R C E   OF  S P R I N G  

R U N S   T O W A R D   N E X T   T O W E R  

(   END  )  
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