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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  a  method  of  re- 
forming  existing  gas  pipes  by  repairing  the  joint  por- 
tions  thereof  with  a  repairing  device  which  is  movable 
inside  the  pipe  under  remote  control. 

BACKGROUND  ART 

The  method  of  repairing  the  joint  portions  of  ex- 
isting  gas  pipes  is  already  well  known  which  employs 
a  repairing  device  movable  inside  the  pipe.  This 
method  is  practiced  by  moving  the  repairing  device 
inside  the  pipe  to  position  the  device  for  the  joint  por- 
tion,  and  then  injecting  a  liquid  epoxy  resin  agent  or 
like  sealing  agent  into  the  joint  portion  as  sealed  from 
inside  the  pipe  to  seal  off  a  gas  leak.  The  repairwork 
for  joint  portions  of  existing  gas  pipes  is  performed 
usually  over  a  length  of  about  50  to  about  100  m  as 
one  span,  and  the  joint  portions  are  arranged  usually 
at  a  spacing  of  about  5  to  about  10  m.  These  joint  por- 
tions  are  repaired  one  after  another  with  the  travel  of 
the  repairing  device  inside  the  pipe  regardless  of  the 
presence  or  absence  of  gas  leaks. 

In  practicing  the  repairing  method,  there  arises  a 
need  to  form  a  work  opening  in  the  existing  gas  pipe 
to  be  repaired  in  order  to  place  the  repairing  device 
within  the  gas  pipe  and  to  move  the  device  inside  the 
gas  pipe  for  the  repair  of  the  joint  portions. 

The  work  opening  is  conventionally  formed  by 
partly  cutting  away  the  gas  pipe,  for  example,  over  a 
length  of  about  1  to  about  2  m.  A  terminal  tube  for  ac- 
commodating  the  repairing  device  therein  is  installed 
in  the  cutaway  portion,  as  connected  to  the  pipe  side 
to  be  repaired.  The  terminal  tube  is  provided  with  a 
gate  valve  at  each  of  its  inlet  side  and  outlet  side  so 
that  the  repairing  device  can  be  inserted  from  inside 
the  terminal  tube  into  the  pipe  having  the  joint  por- 
tions  to  be  repaired,  with  the  hazard  of  gas  leakage 
eliminated  by  alternately  opening  and  closing  the 
gate  valves. 

However,  the  conventional  method  wherein  the 
workopening  is  formed  by  partly  cutting  awaythegas 
pipe  requires  the  following  procedures  for  forming  the 
workopening  and  restoring  the  opening  portion  to  the 
original  state. 

(i)  The  repair  work  for  gas  pipe  joint  portions  is 
performed  usually  over  a  section  of  about  50  to 
about  100  m  as  one  span,  so  that  an  interruption 
of  gas  supply  over  this  section  will  cause  incon- 
venience  to  many  customers  who  are  supplied 
with  the  gas  from  this  section.  Accordingly,  when 
the  gas  pipe  is  to  be  partly  cut  away  to  form  the 
work  opening,  it  becomes  necessary  to  install  by- 
pass  pipe  to  ensure  the  flow  of  the  gas. 
(ii)  To  prevent  gas  leakage  when  the  pipe  is  cut 

away,  there  arises  a  need  to  shut  off  the  gas  by 
inflating  a  bag  within  the  gas  pipe  at  each  side  of 
the  cutaway  portion  as  required  for  various  kinds 
of  gas  piping  work. 

5  (iii)  After  the  terminal  tube  and  the  gate  valves 
have  been  provided  in  the  cutaway  portion  of  the 
gas  pipe  at  the  pipe  side  to  be  repaired,  the 
means  for  shutting  off  the  gas  must  be  removed 
from  the  pipe  to  be  repaired  in  order  to  insert  the 

10  repairing  device  from  inside  the  terminal  tube  into 
the  pipe. 
(iv)  After  the  joint  portions  have  been  repaired  by 
the  repairing  device,  the  repaired  pipe  must  be 
blocked  with  the  bag  again  to  shut  off  the  gas  for 

15  the  removal  of  the  terminal  tube  and  the  gate 
valves. 
(v)  Restoration  of  the  cutaway  portion  of  the  gas 
pipe. 
(vi)  Removal  of  the  gas  shutting  off  means  and 

20  the  bypass  pipe. 
As  will  be  apparent  from  the  procedures  (i)  to  (vi), 

the  conventional  method  requires  much  labor  and 
time  for  the  formation  of  the  workopening  and  restor- 
ation  of  the  pipe,  which  result  in  a  longer  period  and 

25  an  increased  cost  for  the  repair. 
The  publication  GB-A-1  572694  provides  a  meth- 

od  of  repairing  the  joint  portions  of  an  existing  gas 
pipe  by  a  repairing  device  which  is  movable  inside  the 
pipe  under  remote  control  with  gas  flowing  through 

30  the  pipe,  the  method  including,  among  other  steps, 
the  steps  of  forming  a  work  opening  in  an  upper  por- 
tion  of  the  gas  pipe  by  boring  with  the  gas  flowing 
through  the  pipe,  closing  the  work  opening  with  a 
gate  valve  provided  at  the  work  opening  externally  of 

35  the  pipe,  and  connecting  a  support  tube  to  the  pipe 
at  the  work  opening  closed  with  the  gate  valve,  the 
support  tube  extending  upwardly  of  the  pipe. 

The  main  object  of  the  present  invention  is  to  pro- 
vide  a  repair  method  of  the  type  described  above  in 

40  which  a  work  opening  can  be  easily  formed  and  is 
easily  closable  for  restoration  to  ensure  a  shortened 
work  period  and  a  reduced  cost. 

The  method  according  to  the  invention  is  defined 
in  the  claim  1  thereafter. 

45  According  to  the  method  of  the  present  invention, 
a  boring  device  is  used  in  combination  with  a  gate 
valve  to  form  a  workopening  in  an  upper  portion  of  a 
gas  pipe  with  the  gas  flowing  through  the  pipe  and  to 
provide  the  gate  valve  at  the  work  opening  externally 

so  of  the  pipe. 
The  boring  device  has  a  boring  head  for  boring 

the  gas  pipe  and  a  cover  for  preventing  the  discharge 
of  the  gas  through  the  bored  portion,  and  is  mounted 
on  a  base  frame  removably  attached  to  the  gas  pipe, 

55  with  the  gate  valve  interposed  between  the  device 
and  the  base  frame.  After  a  bore  serving  as  the  work 
opening  is  formed  in  the  upper  portion  of  the  gas  pipe 
with  the  boring  head,  the  bore  is  closed  with  the  gate 
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valve,  and  the  boring  device  is  subsequently  removed 
from  the  base  frame.  Such  a  boring  device  itself  is  al- 
ready  known  for  use  in  various  kinds  of  gas  piping 
work. 

The  work  opening  formed  in  the  gas  pipe  upper 
portion  by  the  boring  device  is  accurately  circular 
when  seen  in  plan  view  and  has  a  diameter  which  can 
not  be  larger  than  the  bore  diameter  of  the  gas  pipe. 
Although  the  diameter  of  the  work  opening  is  prefer- 
ably  as  large  as  possible  from  the  viewpoint  of  repair 
work,  it  is  suitably  determined  usually  within  the 
range  of  about  3/1  0  to  about  8/1  0  of  the  bore  diameter 
of  the  gas  pipe  in  view  of  the  boring  operation. 

A  support  tube  is  attached  to  the  gas  pipe  at  the 
work  opening  externally  of  the  gate  valve  so  as  to  ex- 
tend  upward.  The  support  tube,  cooperating  with  the 
guide  tube  to  be  described  below,  serves  to  provide 
a  space  for  the  installation  of  a  repairing  device  ex- 
ternally  of  the  gate  valve,  and  has  a  diameter  approx- 
imately  equal  to  the  diameter  of  the  workopening  and 
a  length  about  2  to  about  8  times  the  bore  diameter 
of  the  gas  pipe.  The  support  tube  is  slightly  inclined 
at  an  angle  of  5  to  1  5  degrees  rearward  with  respect 
to  the  direction  of  insertion  of  the  repairing  device  into 
the  gas  pipe. 

The  guide  tube  has  an  outside  diameter  slightly 
smaller  than  the  inside  diameter  of  the  support  tube 
and  is  closed  at  its  upper  end  with  a  closure  member, 
preferably  with  rubber  of  like  highly  elastic  closure 
member.  The  upper  end  of  the  guide  tube  is  closed  af- 
ter  the  tube  has  been  inserted  into  the  support  tube. 
The  repairing  device  is  accommodated  within  the 
guide  tube  so  as  to  be  operable  by  remote  control.  The 
remote  control  means  itself  is  substantially  the  same 
as  those  for  use  in  the  conventional  method.  The 
guide  tube  is  formed  at  its  lower  portion  with  an  outlet 
for  the  repairing  device  to  move  into  or  out  of  the  gas 
pipe  therethrough.  The  outlet  serves  to  guide  the  re- 
pairing  device  into  the  gas  pipe  and  when  it  is  retract- 
ed  from  inside  the  gas  pipe.  The  length  of  the  outlet 
must  be  smaller  than  the  length  of  the  support  tube 
and  is  usually  approximately  equal  to  the  bore  diam- 
eter  of  the  gas  pipe  to  twice  the  diameter. 

The  repairing  device  is  tubular  like  those  for  use 
in  the  conventional  method  and  has  an  axial  channel 
extending  therethrough,  permitting  the  gas  to  flow 
through  the  channel  to  maintain  the  flow  of  gas 
through  the  gas  pipe  when  expanded  within  the  pipe. 

The  repairing  device  is  not  specifically  limited  in 
outside  diameter  or  length  insofar  as  it  is  movable 
from  inside  the  guide  tube  into  the  gas  pipe.  For  ex- 
ample,  the  outside  diameter  is  approximately  equal  to 
the  inside  diameter  of  the  guide  tube,  and  the  length 
is  about  one  to  two  times  the  bore  diameter  of  the  gas 
pipe.  If  the  length  is  larger  than  the  bore  diameter  of 
the  gas  pipe,  it  is  desirable  to  make  the  device  flex- 
ible. 

The  repairing  device  can  be  of  various  construc- 

tions  already  known  for  use  in  the  conventional  meth- 
ods.  The  device  can  be  one  of  those  improved  by  the 
present  applicant.  One  improved  type  is  so  adapted 

5  that  the  gas  in  joint  portions  can  be  discharged  to  the 
outside  through  a  sealing  portion  of  the  device  when 
a  liquid  agent  is  injected  and  filled  into  the  joint  por- 
tion.  With  another  improved  type,  the  liquid  agent  can 
be  injected  and  filled  as  foamed  into  the  joint  portion 

10  uniformly  over  the  entire  range  of  360  degrees. 
The  guide  tube  having  the  repairing  device  ac- 

commodated  therein  is  inserted  into  the  support  tube 
in  sliding  contact  therewith  through  an  open  upper 
end  thereof  to  a  position  close  to  and  above  the  gate 

15  valve  at  its  lower  end,  whereby  the  open  upper  end 
of  the  support  tube  is  closed  with  the  guide  tube  to 
render  the  gate  valve  openable  free  of  the  hazard  of 
gas  leakage.  After  the  gate  valve  is  opened  in  this 
state  to  open  the  work  opening,  the  guide  tube  can 

20  be  brought  into  the  gas  pipe  from  inside  the  support 
tube  through  the  work  opening. 

After  the  outlet  of  the  guide  tube  at  its  lower  por- 
tion  has  been  positioned  within  the  gas  pipe,  the  re- 
pairing  device  is  inserted  from  inside  the  guide  tube 

25  into  the  gas  pipe  through  the  outlet  and  is  further 
moved  inside  the  gas  pipe  to  repair  joint  portions  in 
the  same  manner  as  in  the  case  of  the  conventional 
method. 

After  repairing  the  joint  portions,  the  repairing  de- 
30  vice  is  retracted  from  inside  the  gas  pipe  into  the 

guide  tube  through  the  outlet.  Next,  the  gate  valve  is 
closed,  the  guide  tube  and  the  support  tube  are  re- 
moved  from  the  gas  pipe,  and  the  work  opening  por- 
tion  of  the  pipe  is  restored  to  the  original  state  by 

35  means  which  is  usually  employed  for  various  kinds  of 
gas  piping  work,  whereby  the  repair  work  is  entirely 
completed. 

According  to  the  repair  method  of  the  present  in- 
vention,  gas  pipe  joint  portions  can  be  repaired  by  the 

40  repairing  device  utilizing  a  work  opening  formed  in  an 
upper  portion  of  the  gas  pipe  with  use  of  boring 
means.  This  eliminates  the  need  to  install  and  remove 
a  bypass  pipe  or  gas  shutting-off  means  for  forming 
the  work  opening  and  restoring  the  opening  portion 

45  of  the  pipe,  consequently  greatly  facilitating  the  for- 
mation  of  the  workopening  and  the  restoration  of  the 
pipe  and  leading  to  a  shortened  work  period  and  a  re- 
duced  cost. 

50  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  an  overall  view  schematically  showing  a 
mode  of  practicing  the  method  of  the  invention; 
FIG.  2  is  a  fragmentary  enlarged  view  in  section 

55  showing  a  work  opening  as  formed  in  an  upper 
portion  of  an  existing  gas  pipe  by  boring  means; 
FIG.  3  is  a  fragmentary  enlarged  view  in  section 
showing  the  work  opening  as  closed  with  a  gate 
valve; 
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FIG.  4  is  a  fragmentary  enlarged  view  in  section 
showing  a  support  tube  as  attached  to  the  pipe  at 
the  work  opening; 
FIG.  5  is  a  fragmentary  enlarged  view  in  section 
showing  an  outlet  at  the  lower  portion  of  a  guide 
tube  as  positioned  inside  the  gas  pipe; 
FIGS.  6  to  8  are  diagrams  showing  stepwise  an 
example  of  work  for  restoring  the  work  opening 
portion; 
FIG.  9  is  a  view  in  section  taken  along  the  line  9- 
9  in  FIG.  8; 
FIG.  10  is  a  view  in  longitudinal  section  showing 
an  example  of  repairing  device  for  use  in  the 
method  of  the  invention; 
FIG.  11  is  a  view  in  longitudinal  section  showing 
the  repairing  device  in  use  for  repairing; 
FIG.  12  is  a  view  in  longitudinal  section  showing 
another  example  of  repairing  device; 
FIG.  13  is  a  view  in  section  taken  along  the  line 
13-13  in  FIG.  12; 
FIG.  14  is  a  view  in  longitudinal  section  showing 
the  repairing  device  of  FIG.  12  in  use  for  repair- 
ing;  and 
FIG.  15  is  a  view  in  section  taken  along  the  line 
15-15  in  FIG.  14. 

BEST  MODE  OF  CARRYING  OUT  THE 
INVENTION 

A  mode  of  practicing  the  method  of  the  present 
invention  will  be  described  below  with  reference  to 
the  accompanying  drawings. 

Before  practicing  the  present  method,  a  work  pit 
1  is  first  excavated  in  the  ground  as  shown  in  FIG.  1  . 
Next,  a  work  opening  3  is  formed  in  an  upper  portion 
of  an  existing  gas  pipe  2  within  the  work  pit  1  by  bor- 
ing  means. 

FIGS.  2  and  3  show  in  detail  the  step  of  forming 
the  work  opening  3.  A  base  frame  4,  a  gate  valve  5 
and  a  boring  device  6  are  fixedly  mounted  on  the  gas 
pipe  2. 

The  base  frame  4,  which  is  in  the  form  of  a  split 
hollow  cylinder,  is  fixedly  fitted  around  the  gas  pipe  2. 
The  base  frame  4  has  an  aperture  41  formed  in  the 
center  of  its  upper  portion  and  circular  in  a  plan  view. 
The  upper  portion  of  the  gas  pipe  2  where  the  work 
opening  is  formed  is  positioned  inside  the  aperture 
41. 

The  gate  valve  5  is  fixedly  mounted  on  the  base 
frame  4  and  has  a  valve  opening  51  which  is  identical 
with  the  aperture  41  of  the  base  frame  4  in  shape  and 
vertically  in  register  therewith.  The  gate  valve  5  has 
a  shutter  plate  52  which  is  held  in  an  opened  position 
as  seen  in  FIG.  2  to  leave  the  valve  opening  51  open 
until  the  boring  operation  is  completed. 

The  boring  device  6  has  a  caplike  body  61  fixedly 
mounted  on  the  gate  valve  5.  The  body  61  has  at  its 
lower  end  an  opening  62  having  the  same  diameter 

as  the  valve  opening  51  and  vertically  in  register 
therewith.  Disposed  inside  the  body  61  is  a  boring 
head  63  which  is  rotatable  by  a  handle  64  to  move  up- 

5  ward  or  downward. 
After  the  work  opening  3  has  been  formed  in  the 

upper  portion  of  the  gas  pipe  2  by  operating  the  bor- 
ing  device  6  as  shown  in  FIG.  2,  the  boring  head  63 
is  retracted  to  a  position  above  the  gate  valve  5,  and 

10  the  gate  valve  5  is  then  closed  as  shown  in  FIG.  3.  In 
this  state,  the  boring  device  6  is  removed.  Thus,  the 
work  opening  3  as  closed  with  the  gate  valve  5  can 
be  formed  in  the  upper  portion  of  the  gas  pipe  2. 

During  the  boring  operation  for  forming  the  work 
15  opening  3,  the  caplike  body  61  of  the  boring  device  6 

prevents  gas  leakage,  while  after  the  completion  of 
the  boring  operation,  the  closed  gate  valve  5  prevents 
gas  leakage,  so  that  the  work  opening  3  can  be 
formed  with  the  gas  flowing  through  the  pipe  2. 

20  The  base  frame  4,  the  gate  valve  5  and  the  boring 
device  6  are  not  novel  but  are  already  in  use  for  boring 
gas  pipes  in  various  kinds  of  gas  piping  work. 

According  to  the  method  of  the  present  invention, 
such  known  boring  means  is  used  for  forming  the 

25  work  opening  3  in  the  upper  portion  of  the  gas  pipe 
2,  and  the  gate  valve  5  is  further  provided  at  the  work 
opening  3  externally  of  the  pipe. 

The  work  opening  3  is  used  as  an  inlet  and  outlet 
for  the  repairing  device  to  be  described  below.  The  di- 

30  ameter  of  the  opening  is  preferably  as  large  as  pos- 
sible  insofar  as  the  opening  can  be  formed.  With  the 
present  embodiment,  the  diameter  is  approximately 
3/5  of  the  bore  diameter  of  the  gas  pipe  2.  If  largest, 
the  diameter  of  the  work  opening  3  can  be  as  large 

35  as  about  2/3  of  the  bore  diameter  of  the  gas  pipe  2. 
In  place  of  the  boring  device  6  removed  from  the 

gate  valve  5,  a  support  tube  7  is  attached  thereto  as 
seen  in  FIG.  4.  The  support  tube  7  has  the  same  di- 
ameter  as  the  valve  opening  51  and  a  length  about 

40  2.5  times  the  bore  diameter  of  the  gas  pipe  2,  and  is 
inclined  rearward  from  an  upright  position  by  about  1  0 
degrees. 

With  the  support  tube  7  mounted  in  place,  a 
guide  tube  8  is  inserted  into  the  support  tube  7  in  slid- 

45  ing  contact  therewith. 
The  guide  tube  8,  as  shown  in  its  entirety  in  FIG. 

5,  has  an  upper  end  closed  with  an  elastic  closure 
member  81  as  of  rubber  and  has  the  repairing  device 
9  accommodated  therein  slidably.  The  repairing  de- 

50  vice  9  has  attached  to  its  rear  end  a  flexible  rod  91  for 
operating  the  device  from  outside  the  tube.  The  rod 
91  extends  outward  from  the  tube  through  the  closure 
member  81  at  the  upper  end  of  the  guide  tube  8. 

The  guide  tube  8  has  an  outlet  82  for  the  repairing 
55  device  9  at  its  lower  portion.  The  outlet  82  has  a  front 

open  portion  821  formed  by  cutting  away  a  half  tube 
portion,  and  the  remaining  half  tube  portion,  i.e.,  a 
rear  closed  portion  822.  The  lower  part  of  the  semi- 
tubular  closed  portion  822  is  slightly  curved  toward 

4 
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the  direction  of  insertion  of  the  repairing  device  9  so 
as  to  facilitate  a  change  in  the  orientation  of  the  de- 
vice  when  it  is  moved  out  of  or  into  the  guide  tube. 

The  guide  tube  8  is  inserted  into  the  support  tube 
7  in  two  divided  steps.  In  the  first  step,  the  tube  8  is 
brought  to  a  shallow  position  close  to  the  closed  gate 
valve  5  thereabove  as  shown  in  FIG.  4.  This  makes  it 
possible  to  open  the  gate  valve  5  with  the  open  upper 
end  of  the  support  tube  7  closed  and  therefore  with 
gas  leakage  prevented.  In  the  second  step,  the  guide 
tube  8  is  brought  deep  into  the  gas  pipe  2  through  the 
gate  valve  5  in  an  opened  state  and  through  the  work 
opening  3  as  seen  in  FIG.  5,  whereby  the  outlet  82  of 
the  guide  tube  8  at  its  lower  portion  can  be  positioned 
inside  the  gas  pipe  2.  The  insertion  of  the  guide  tube 
8  into  the  support  tube  7  in  the  shallow  and  deep  two 
steps  makes  the  repairing  device  9  ready  for  insertion 
into  the  gas  pipe  2  through  the  work  opening  3. 

When  the  flexible  rod  91  is  manipulated  to  push 
the  repairing  device  9  downward  in  the  state  shown 
in  FIG.  5,  the  repairing  device  9  is  brought  to  the  outlet 
82  at  the  lower  portion  of  the  guide  tube  8  while  mov- 
ing  down  the  tube,  and  is  then  inserted  into  the  gas 
pipe  2  through  the  front  open  portion  821  of  the  outlet 
82  while  changing  its  orientation  from  vertical  to  hor- 
izontal  by  being  guided  by  the  curved  part  of  the  rear 
semicircular  closed  portion  822  of  the  outlet  82  and 
by  t  he  incl  ination  (about  1  0  degrees)  of  t  he  gu  ide  tube 
8. 

The  repairing  device  9  inserted  in  the  gas  pipe  2 
is  moved  inside  the  pipe  and  positioned  at  the  joint 
portion  21  (see  FIG.  1),  where  the  device  9  operates 
in  the  usual  manner  to  repair  the  joint  portion  21  from 
inside  the  pipe. 

Joint  portions  21  are  repaired  one  after  another 
as  the  repairing  device  9  is  moved  along  inside  the 
pipe  over  a  distance  of  50  to  100  m,  with  the  gas  flow- 
ing  through  the  pipe  2  owing  to  the  tubular  configur- 
ation  (see  FIG.  10)  of  the  repairing  device  9. 

After  all  the  joint  portions  21  have  been  repaired, 
the  support  tube  7,  the  guide  tube  8  and  the  repairing 
device  9  are  removed  from  the  gas  pipe  2  for  collec- 
tion.  These  means  can  be  collected  easily  with  the 
gas  flowing  through  the  gas  pipe  2  and  free  of  the 
hazard  of  gas  leakage  by  the  successive  steps  of  re- 
turning  the  repairing  device  9  from  inside  the  gas  pipe 
2  to  the  inside  upper  portion  of  the  guide  tube  8 
shown  in  FIG.  5  through  the  outlet  82  of  the  guide 
tube  8  at  its  lower  portion,  withdrawing  the  guide  tube 
8  to  the  shallow  inserted  position  shown  in  FIG.  4,  and 
closing  the  work  opening  3  with  the  gate  valve  5. 

The  collection  of  the  above  means  is  followed  by 
work  for  restoring  the  work  opening  portion  3.  An  ex- 
ample  of  restoration  work  will  be  described  with  ref- 
erence  to  FIGS.  6  to  9.  First,  a  cylindrical  closure 
member  10  is  mounted  on  the  gate  valve  5  with  the 
valve  5  closed  as  seen  in  FIG.  6.  The  closure  member 
10  comprises  a  cylinder  101  having  the  same  diame- 

ter  as  the  valve  opening  51  of  the  gate  valve  5  and 
connectable  to  the  valve,  and  a  slidable  rubber  clo- 
sure  102  provided  inside  the  cylinder  101. 

5  The  gate  valve  5  is  opened  in  the  state  shown  in 
FIG.  6,  and  the  closure  102  is  subsequently  forced 
into  the  aperture  41  of  the  base  frame  4  through  the 
valve  opening  51. 

The  closure  102  forced  into  the  aperture  41 
10  closes  the  workopening  3  as  shown  in  FIG.  7,  so  that 

the  gate  valve  5  and  the  cylinder  101  are  removed  in 
this  state.  Next,  the  aperture  41  of  the  base  frame  4 
is  closed  with  a  cover  plate  11,  whereby  the  work 
opening  portion  3  can  be  restored  as  seen  in  FIGS.  8 

15  and  9.  Thus,  the  repair  work  is  completed. 
The  method  of  the  present  invention  utilizes  a 

work  opening  formed  in  an  upper  portion  of  the  gas 
pipe  by  boring  means  forthe  repairing  device  to  repair 
the  joint  portions  of  the  pipe.  The  work  opening  can 

20  therefore  be  formed  and  closed  for  restoration  more 
easily  than  in  the  case  of  the  conventional  method 
wherein  the  work  opening  is  formed  by  cutting  the 
pipe  away  over  a  length  of  about  1  to  about  2  m.  This 
assures  a  shortened  work  period  and  a  reduced  cost. 

25  According  to  the  present  invention,  the  support 
tube  7  may  be  provided  at  its  lower  portion  with  a 
branch  71  having  an  inspection  window  72  as  shown 
in  FIG.  5  for  the  operator  to  monitor  the  portion  of 
work  opening  3  therethrough.  The  window  72  may  be 

30  opened  for  the  inspection  of  the  interior. 
Further  when  the  repairing  device  9  is  to  be  in- 

serted  into  the  gas  pipe  2,  the  front  edge  of  the  re- 
pairing  device  9  tends  to  come  into  contact  with  the 
front  edge  defining  the  workopening  3,  making  itlike- 

35  ly  that  the  edge-to-edge  contact  will  cause  damage  to 
the  repairing  device  9,  especially  to  the  surface  mem- 
berthereof.  The  likelihood  of  damage  can  be  obviated 
by  disposing  a  guide  roll  73  within  the  work  opening 
3  in  the  vicinity  of  the  front  edge  thereof  as  seen  in 

40  FIG.  5.  The  guide  roll  73  is  mounted  on  the  lower  end 
of  a  support  rod  74  movable  upward  and  downward 
for  adjustment  and  inserted  through  the  junction  of 
the  support  tube  7  and  the  branch  71  inwardly  there- 
of.  As  shown  in  FIG.  4,  the  rod  74  is  usually  held  in  a 

45  raised  position  to  hold  the  guide  roll  73  retracted  to 
above  the  workopening  3.  When  the  repairing  device 
9  is  to  be  inserted  into  the  gas  pipe  2,  on  the  other 
hand,  the  rod  74  is  moved  down  to  a  lowered  position 
as  seen  in  FIG.  5  to  position  the  guide  roll  73  within 

so  the  work  opening  3  close  to  its  front  edge.  When  the 
repairing  device  9  is  moved  along  inside  the  pipe,  the 
guide  roll  73  is  in  engagement  with  the  flexible  rod  91 
for  the  remote  control  of  the  repairing  device  9  to 
guide  the  rod  91. 

55  FIGS.  10and  11  showanother  preferred  example 
of  pipe  repairing  device  9  for  use  in  the  method  of  the 
present  invention.  The  pipe  repairing  device  9  has  a 
tubular  body  92,  the  hollow  portion  of  which  serves  as 
a  flow  channel  93. 

5 
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The  body  92  comprises  end  members  94,  94  at  its 
respective  ends  and  a  coiled  spring  96  having  a  cover 
95  for  interconnecting  these  end  members  94,  94. 
The  portion  of  coiled  spring  96  renders  the  body  freely 
flexible.  Such  a  flexible  structure  is  useful  for  permit- 
ting  the  device  to  smoothly  move  from  the  guide  tube 
8  into  the  gas  pipe  2  and  vice  versa.  The  cover  95 
closes  the  outer  periphery  of  the  flow  channel  93  and 
is  made  of  an  elastic  material  such  as  rubber  or  soft 
plastics. 

Outer  and  inner  rubber  tubes  97,  97'  are  provided 
around  the  outer  periphery  of  the  body  92  as  a  double 
layer  and  are  fastened  to  the  end  member  94  with  a 
band  98  at  each  end.  Of  these  rubber  tubes,  the  outer 
97  is  used  for  sealing,  and  the  inner  97'  for  expansion. 
The  outer  tube  is  made,  for  example,  of  sponge  rub- 
ber.  The  interior  of  the  inner  rubbertube  97'  is  in  com- 
munication  with  a  pressure  gas  supply  (not  shown)  on 
the  ground  via  a  supply-discharged  port  99  formed  in 
the  body  92  and  a  gas  (e.g.,  town  gas)  duct  910  com- 
municating  with  the  port. 

The  rubber  tubes  97,  97'  have  a  liquid  agent  in- 
jection  port  911.  The  port  911  is  in  communication 
with  a  liquid  agent  pressure  feeder  (not  shown)  on  the 
ground  via  a  first  liquid  conduit  912,  a  supply  port  91  3 
formed  in  the  body  92  and  a  second  liquid  conduit  914 
communicating  with  the  supply  port  913. 

The  body  92  is  provided  wit  h  a  known  joint  sensor 
915  positioned  in  corresponding  relation  with  the  in- 
jection  port  911  for  detecting  the  joint  portion  21  (see 
FIG.  1).  The  sensor  915  can  be  a  sensor  of  the  type 
which  is  operable  upon  detecting  a  magnetic  variation 
occurring  at  a  clearance  of  the  pipe  joint  portion  21  . 

The  repairing  device  9  is  moved  through  the 
guide  tube  8  and  the  gas  pipe  2  with  its  rubber  tubes 
97,  97'  contracted  as  shown  in  FIG.  10,  is  positioned 
at  the  pipe  joint  portion  21  (see  FIG.  1)  upon  the  joint 
sensor  91  5  detecting  the  joint  portion,  and  has  its  rub- 
ber  tubes  97,  97'  inflated  into  intimate  contact  with 
the  inner  periphery  of  the  joint  portion  21  as  shown 
in  FIG.  11.  A  liquid  repair  agent  can  subsequently  be 
injected  and  filled  into  the  joint  portion  21  through  the 
clearance  22  thereof  (see  FIG.  1)  from  the  injection 
port  911  of  the  device  9  to  thereby  repair  the  joint  por- 
tion  21.  When  one  joint  portion  21  is  completely  re- 
paired,  the  rubber  tubes  97,  97'  are  contracted  to  the 
state  shown  in  FIG.  10,  whereupon  the  device  is 
moved  along  again  inside  the  gas  pipe  2  forthe  repair 
of  the  next  joint  portion. 

If  the  internal  gas  pressure  of  the  gas  pipe  2 
drops  during  the  repairworkon  the  joint  portion  21  by 
the  repairing  device  9,  gas  flames  at  the  customer 
could  go  out,  hence  a  hazard.  According  to  the  inven- 
tion,  it  is  therefore  desirable  that  the  repairing  device 
9  be  provided  with  a  gas  pressure  measuring  tube 
916  as  shown  in  FIGS.  10  and  11  for  monitoring  the 
internal  gas  pressure  of  the  tube  916  on  the  ground 
so  as  to  eliminate  such  a  hazard. 

The  tube  916  and  other  members,  i.e.,  the  gas 
duct  910,  the  second  liquid  conduit  914,  and  lead 
wires  917  or  the  like  attached  to  the  joint  sensor  915, 

5  extend  through  a  hollow  portion  of  the  flexible  rod  91 
(see  FIG.  5)  and  are  guided  to  the  ground  level  for 
connection  to  respective  devices  or  the  like. 

FIGS.  12  to  15  schematically  show  another  ex- 
ample  of  repairing  device  9  for  use  in  the  method  of 

10  the  present  invention. 
The  repairing  device  9  has  substantially  the  same 

construction  as  the  one  shown  in  FIGS.  10  and  11  ex- 
cept  that  the  outer  97  of  the  tubular  seal  members  97, 
97'  is  provided  on  its  outer  periphery  with  a  plurality 

15  of,  e.g.,  four,  ridges  918  extending  axially  of  the  de- 
vice. 

The  ridges  918  are  usually  held  projected  as 
shown  in  FIG.  13,  but  when  the  tubular  seal  members 
97,  97'  are  inflated  into  pressing  contact  with  the  in- 

20  ner  peripheral  surface  of  the  gas  pipe  2,  the  ridges 
918  are  depressed  into  the  outer  surface  of  the  tub- 
ular  seal  member  97  by  the  pipe  inner  peripheral  sur- 
face,  with  the  result  that  gas  discharge  passages 
920,  920  are  formed  along  the  opposite  sides  of  the 

25  depressed  portions  919  as  shown  in  FIG.  15. 
During  the  injection  of  the  sealing  agent  as 

shown  in  FIG.  14,  the  gas  inside  the  pipe  joint  portion 
21,  and  therefore  within  a  fibrous  material  filled  por- 
tion  23,  is  discharged  therefrom  to  the  outside 

30  through  the  gas  discharge  passages  920  as  an  in- 
creasing  amount  of  the  sealing  agent  is  injected  into 
the  joint  portion.  Through  this  gas-liquid  replace- 
ment,  the  sealing  agent  can  be  fully  effectively  inject- 
ed  and  filled  into  the  fibrous  material  filled  portion  23 

35  in  its  entirety  within  the  pipe  joint  portion  21  . 
The  sealing  agent  injected  into  the  joint  portion 

21,  i.e.,  into  the  fibrous  material  filled  portion  23, 
gradually  rises  from  the  lower  end.  It  is  therefore  re- 
quired  that  the  gas  discharge  passages  920,  920  pro- 

40  vided  by  at  least  one  ridge  918  be  positioned  at  the 
upper  portion  of  the  tubular  seal  members  97,  97'.  Ac- 
cording  to  the  present  invention,  the  plurality  of  ridges 
918  are  provided  as  equidistantly  spaced  apart  cir- 
cumferentially  of  the  pipe,  so  that  at  least  one  ridge 

45  918  will  be  positioned  at  the  upper  portion  of  the  tub- 
ular  seal  members  97,  97'.  This  assures  the  dis- 
charge  of  gas  until,  or  almost  until  the  completion  of 
the  sealing  agent  injection  operation. 

The  number  of  ridges  918  is  notlimited  specifical- 
50  ly  insofar  as  it  is  at  least  two,  whereas  if  the  repairing 

device  9  has  two  ridges,  it  is  likely  that  the  device  will 
fail  to  exhibit  the  gas  discharge  function  relatively  ear- 
ly  depending  on  the  orientation  of  the  device.  How- 
ever,  provision  of  an  excessive  number  of  ridges  will 

55  produce  an  adverse  effect  on  the  sealing  function.  Ac- 
cordingly,  it  is  suitable  to  provide  three  to  five  ridges; 
the  illustrated  device  has  four  ridges. 

The  ridges  918,  which  may  be  integral  with  the 
tubular  seal  member  97,  are  usually  formed  separate- 

6 
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ly  therefrom  and  fastened  at  their  opposite  ends  to 
the  tubular  seal  members  97,  97'  with  fasteners  921  . 

When  formed  separately,  the  ridges  918  are  sat- 
isfactorily  serviceable  when  made  of  a  material  which 
is  stretchable  with  the  expansion  of  the  tubular  seal 
member  97.  Usually  used  for  making  the  ridges  are 
strings  of  rubber  (inclusive  of  sponge)  which  are  rec- 
tangular  in  cross  section  as  illustrated  or  which  have 
a  circular  or  other  cross  section. 

Claims 

1.  A  method  of  repairing  the  joint  portions  of  an  ex- 
isting  gas  pipe  by  a  repairing  device  (9)  which  is 
movable  inside  the  pipe  under  remote  control 
with  gas  flowing  through  the  pipe,  the  method  in- 
cluding  the  steps  of 

forming  a  work  opening  (3)  in  an  upper 
portion  of  the  gas  pipe  by  boring  with  the  gas 
flowing  through  the  pipe  and  closing  the  work 
opening  with  a  gate  valve  (5)  provided  at  the 
work  opening  externally  of  the  pipe, 

connecting  a  support  tube  (7)  to  the  pipe 
at  the  work  opening  closed  with  the  gate  valve, 
the  support  tube  extending  upwardly  of  the  pipe, 
characterized  in  that  the  support  tube  is  connect- 
ed  to  the  pipe  through  the  gate  valve  in  order  that 
the  gate  valve  be  interposed  therebetween,  and 
in  that  the  method  further  includes  the  steps  of 
inclining  the  support  tube  rearward  from  an  up- 
right  position  by  5  to  15  degrees, 
disposing  a  guide  roll  (73)  rotatable  in  contact 
with  the  front  portion  of  the  repairing  device  with- 
in  the  work  opening  (3)  at  its  front  portion  to  pre- 
vent  the  front  portion  of  the  repairing  device  from 
coming  into  contact  with  the  front  edge  defining 
the  work  opening  when  the  repairing  device  is 
moved  into  or  out  of  the  gas  pipe  through  the 
work  opening, 

inserting  a  guide  tube  (8)  into  the  support 
tube  (7)  in  sliding  contact  therewith  through  an 
open  upper  end  thereof  to  a  position  close  to  the 
gate  valve,  closing  (81)  the  upper  open  end  of  the 
guide  tube  and  thereafter  opening  the  gate  valve 
to  open  the  work  opening,  the  repairing  device 
(9)  being  accommodated  within  the  guide  tube  so 
as  to  be  operable  by  remote  control,  the  guide 
tube  being  closed  at  its  upper  end  and  having  at 
its  lower  portion  an  outlet  (82)  for  the  repairing 
device  to  move  out  of  or  into  the  guide  tube  there- 
through,  and 

inserting  the  guide  tube  from  inside  the 
support  tube  into  the  gas  pipe  through  the 
opened  work  opening  to  position  the  outlet  (82) 
of  the  guide  tube  within  the  gas  pipe, 

the  repairing  device  (9)  being  movable 
from  inside  the  guide  tube  into  the  gas  pipe 

through  the  workopening  and  the  guide  tube  out- 
let  as  positioned  within  the  gas  pipe  to  repair  the 
joint  portions,  the  repairing  device  being  return- 

5  able  into  the  guide  tube  through  the  opening  and 
the  outlet  after  repairing  the  joint  portions. 

2.  A  repairing  method  as  defined  in  claim  1  wherein 
the  work  opening  formed  in  the  upper  portion  of 

10  the  gas  pipe  has  a  diameter  corresponding  to  1/3 
to  2/3  of  the  bore  diameter  of  the  gas  pipe. 

Patentanspruche 
15 

1.  Verfahren  zum  Reparieren  der  Verbindungsteile 
einer  bestehenden  Gasleitung  mit  Hilfe  einer  Re- 
paraturvorrichtung  (9),  die  innerhalb  der  Leitung 
ferngesteuert  beweglich  ist,  wobei  ein  Gas  durch 

20  die  Leitung  stromt,  wobei  weiterhin  eine  Arbeits- 
offnung  (3)  in  einem  oberen  Teil  des  Gasrohres 
durch  Bohren  mit  Hilfe  des  durch  die  Leitung  stro- 
menden  Gases  ausgebildet  wird  und  die  Arbeits- 
offnung  mit  einem  Ventil  (5)  verschlossen  wird, 

25  das  an  der  Arbeitsoffnung  aulierhalb  der  Leitung 
vorgesehen  ist,  wobei  weiterhin  ein  Stutzrohr  (7) 
an  die  Leitung  an  der  Arbeitsoffnung,  die  mit  dem 
Ventil  verschlossen  ist,  angeschlossen  wird,  wo- 
bei  sich  das  Stutzrohr  von  der  Leitung  nach  oben 

30  erstreckt, 
dadurch  gekennzeichnet, 
dali  das  Stutzrohr  mit  der  Leitung  uber  das  Ventil 
verbunden  ist,  damit  das  Ventil  dazwischen  ange- 
ordnet  ist,  und  dali  das  Stutzrohr  von  einer  nach 

35  oben  gerichteten  Position  aus  urn  5°  -  15°  ruck- 
warts  geneigt  wird,  dali  eine  Fuhrungsrolle  (73) 
drehbar  in  Kontakt  mit  dem  Vorderteil  der  Repa- 
raturvorrichtung  innerhalb  der  Arbeitsoffnung  (3) 
am  Vorderteil  vorgesehen  wird,  urn  zu  verhin- 

40  dern,  dali  der  Vorderteil  der  Reparaturvorrich- 
tung  in  Kontakt  mit  der  Vorderkante  kommt,  die 
die  Arbeitsoffnung  definiert,  wenn  die 
Reparaturvorrich-  tung  durch  die  Arbeitsoffnung 
in  die  Gasleitung  oderaus  der  Gasleitung  bewegt 

45  wird,  dali  ein  Fuhrungsrohr  (8)  in  das  Stutzrohr 
(7)  eingesetzt  wird,  und  zwar  in  gleitendem  Kon- 
takt  damit  durch  ein  oberes  Ende  des  Teils  in  eine 
Position  nahe  dem  Ventil,  dali  das  obere  offene 
Ende  (81)  des  Fuhrungsrohrs  geschlossen  wird 

so  und  dali  anschlieliend  das  Ventil  zur  Arbeitsoff- 
nung  geoffnet  wird,  dali  die  Reparaturvorrich- 
tung  (9)  innerhalb  des  Fuhrungsrohrs  angeord- 
net  wird,  so  dali  sie  durch  die  Fernsteuerung  be- 
tatigt  werden  kann,  wobei  das  Fuhrungsrohr  am 

55  oberen  Ende  geschlossen  ist  und  im  unteren  Teil 
einen  Auslali  (82)  fur  die  Reparaturvorrichtung 
hat,  urn  sie  dadurch  aus  dem  Fuhrungsrohr  bzw. 
in  das  Fuhrungsrohr  zu  bewegen,  dali  das  Fuh- 
rungsrohr  vom  Inneren  des  Stutzrohres  in  die 

7 
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Gasleitung  durch  die  geoffnete  Arbeitsoffnung 
eingesetzt  wird,  um  den  Auslali  (82)  des  Fuh- 
rungsrohrs  innerhalb  der  Gasleitung  zu  positio- 
nieren,  und  dali  die  Reparaturvorrichtung  (9)  von  5 
der  Innenseite  des  Fuhrungsrohrs  in  die  Gaslei- 
tung  durch  die  Arbeitsoffnung  und  durch  den  Aus- 
lali  des  Fuhrungsrohrs  beweglich  ist,  wie  dieses 
Teil  innerhalb  der  Gasleitung  positioniert  ist,  um 
die  Verbindungsteile  zu  reparieren,  und  wobei  die  10 
Reparaturvorrichtung  durch  die  Offnung  und 
durch  den  Auslali  nach  dem  Reparieren  der  Ver- 
bindungsteile  ruckfuhrbar  ist. 

2.  Verfahren  nach  Anspruch  1,  15 
dadurch  gekennzeichnet, 
dali  die  im  oberen  Teil  der  Gasleitung  gebildete 
Arbeitsoffnung  einen  Durchmesser  entspre- 
chend  einem  Drittel  bis  Zweidrittel  des  Bohrungs- 
durchmessers  der  Gasleitung  hat.  20 

Revendications 

1.  Precede  de  reparation  de  partie  formant  joint  25 
d'une  tuyauterie  de  gaz  existante  a  I'aide  d'un  dis- 
positif  de  reparation  (9)  qui  peut  etre  deplace  a 
I'interieur  de  la  tuyauterie  sous  une  commande 
eloignee,  du  gaz  s'ecoulant  a  travers  la  tuyaute- 
rie,  le  procede  comportant  les  etapes  consistant  30 
a: 

former  une  ouverture  de  service  (3)  dans 
une  partie  superieure  de  la  tuyauterie  de  gaz  en 
percant  a  travers  la  tuyauterie  lorsque  le  gaz 
s'ecoule  a  travers  celle-ci  et  en  fermant  I'ouver-  35 
ture  de  service  a  I'aide  d'une  vanne  d'arret  (5) 
agencee  au  niveau  de  I'ouverture  de  service  a 
I'exterieur  de  la  tuyauterie, 

relier  un  tube  de  support  (7)  a  la  tuyauterie 
au  niveau  de  I'ouverture  de  service  fermee  par  la  40 
vanne  d'arret,  le  tube  de  support  s'etendant  vers 
le  haut  de  la  tuyauterie,  caracterise  en  ce  que  le 
tube  de  support  est  relie  a  la  tuyauterie  a  travers 
la  vanne  d'arret  afin  que  la  vanne  d'arret  soit  in- 
terposee  entre-eux,  et  en  ce  que  le  procede  45 
comporte  en  outre  les  etapes  consistant  a  incliner 
le  tube  de  support  vers  I'arrierea  partir  d'une  po- 
sition  verticale  sur  5°  a  15°, 

agencer  un  rouleau  de  guidage  (73)  pou- 
vant  tourner  en  contact  avec  la  partie  avant  du  50 
dispositif  de  reparation  situe  a  I'interieur  de  I'ou- 
verture  de  service  (3)  au  niveau  de  sa  partie 
avant  pour  empecher  la  partie  avant  du  dispositif 
de  reparation  de  venir  en  contact  avec  le  bord 
avant  definissant  I'ouverture  de  service  lorsque  55 
le  dispositif  de  reparation  est  deplace  vers  I'inte- 
rieur  ou  vers  I'exterieur  de  la  tuyauterie  de  gaz  a 
travers  I'ouverture  de  service, 

inserer  un  tube  de  guidage  (8)  dans  le  tube 

de  support  (7)  en  contact  coulissant  avec  ce  der- 
nier  a  travers  une  extremite  superieure  ouverte 
de  celui-ci  vers  une  position  proche  de  la  vanne 
d'arret,  une  fermeture  (81)  dans  I'extremite  supe- 
rieure  ouverte  du  tube  de  guidage  et  ouvrir  ensui- 
te  la  vanne  d'arret  pour  ouvrir  I'ouverture  de  ser- 
vice,  le  dispositif  de  reparation  (9)  etant  recu  a 
I'interieur  du  tube  de  guidage  de  maniere  a  pou- 
voir  etre  actionne  par  I'intermediaire  d'une 
commande  eloignee,  le  tube  de  guidage  etant 
ferme  au  niveau  de  son  extremite  superieure  et 
comportant  au  niveau  de  son  extremite  interieure 
une  sortie  (82)  pour  que  le  dispositif  de  reparation 
sorte  ou  entre  dans  le  tube  de  guidage  a  travers 
celle-ci,  et 

inserer  le  tube  de  guidage  depuis  I'inte- 
rieur  du  tube  de  support  jusque  dans  la  tuyauterie 
de  gaz  a  travers  I'ouverture  de  service  ouverte 
pour  position  ner  la  sortie  (82)  du  tube  de  guidage 
a  I'interieur  de  la  tuyauterie  de  gaz, 

le  dispositif  de  reparation  (9)  etant  mobile 
depuis  I'interieur  du  tube  de  guidage  jusque  dans 
la  tuyauterie  de  gaz  a  travers  I'ouverture  de  ser- 
vice  et  la  sortie  du  tube  de  guidage  lorsqu'elle  est 
positionnee  a  I'interieur  de  la  tuyauterie  de  gaz 
pour  reparer  les  parties  formant  joint,  le  dispositif 
de  reparation  pouvant  etre  ramene  dans  le  tube 
de  guidage  a  travers  I'ouverture  et  la  sortie  apres 
reparation  des  parties  formant  joint. 

2.  Procede  de  reparation  selon  la  revendication, 
dans  lequel  I'ouverture  de  service  formee  dans  la 
partie  superieure  de  la  tuyauterie  de  gaz  a  un  dia- 
metre  correspondant  a  1/3  jusqu'a  2/3  du  diame- 
tre  de  I'alesage  de  la  tuyauterie  de  gaz. 
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