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Description 

The  present  invention  relates  to  a  tube  cleaner  or 
scraper  that  is  fluid  driven  through  a  tube  to  remove 
deposits,  specifically  very  hard  deposits,  from  the  inner  s 
surface  of  the  tube  wall. 

A  variety  of  heat  exchangers  use  a  series  of  tubes 
through  which  a  cooling  medium  is  passed  so  as  to  cool 
the  tubes,  while  another  medium  of  higher  temperature 
is  in  contact  with  the  exterior  of  the  tubes,  with  heat  to 
transfer  effected  through  the  tube  walls.  For  example,  in 
steam  condensers  in  large  power  plants,  a  series  of 
small  tubes  are  provided  for  heat  transfer.  After  a  period 
of  time,  impurities  or  minerals  in  the  water  flowing 
through  the  tubes  tend  to  deposit  on  the  inner  surface  of  is 
the  tube  wall  and,  in  addition  to  narrowing  the  cross- 
sectional  flow  area  of  the  tube  passageway,  such 
deposits  form  an  insulating  layer  and  detract  from  the 
heat  transfer  capabilities  of  the  tubes. 

In  order  to  remove  deposits  or  encrustations,  a  20 
scraper  element  is  inserted  into  one  end  of  a  tube,  while 
the  condenser  is  out  of  service,  and  the  scraper  element 
is  driven  by  fluid  pressure,  usually  by  pressurised  water, 
through  the  tube,  the  scraper  element  scraping  the 
deposits  from  the  inner  surface  of  the  tube  wall  and  the  25 
pressurised  fluid  flushing  the  loosened  deposits  from 
the  tube.  Depending  upon  the  physical  nature  and 
chemical  composition  of  the  deposits,  various  types  of 
scrapers  have  been  proposed.  Examples  of  earlier  tube 
scrapers  are  given  in  US-A-2,  170,997,  US-A-  30 
2,418,509,  and  US-A-2,734,208  while  US-A-4,281  ,432 
shows  an  improved  tube  cleaner  with  a  flexible  rubber 
skirt.  These  types  of  scrapers  are  adapted  for  use  to 
remove  general  fouling  and  less  tenacious  deposits 
from  tubes.  In  US-A-5,  153,963,  a  tube  cleaner  is  dis-  35 
closed  for  use  in  removing  thick  hard  deposits,  or  thick 
scales  that  chip  off  in  relatively  large  pieces,  such  as  a 
scale  containing  calcium  or  silicon,  the  cleaner  having 
freewheeling  cutting  wheels  that  cut  through  the  scale 
and  fracture  the  scale  for  removal  from  the  tube.  40 

SU1414-482-A  discloses  a  tube  cleaning  tool.  The 
cleaning  tool  has  a  rod  supporting  groups  of  cleaning 
elements.  The  cleaning  elements  are  provided  with 
sprung  leaves.  The  leaves  of  adjacent  cleaning  ele- 
ments  are  placed  in  tight  contact  following  one  another  45 
so  that  the  leaves  of  each  successive  element  are  dis- 
placed  with  respect  to  the  leaves  of  the  preceding  ele- 
ment  in  the  transverse  cross  section  plane.  Each 
successive  cleaning  element  leaf  is  displaced  with 
respect  to  the  preceding  cleaning  element  leaf  along  the  so 
outer  diameter  of  the  tool  by  not  more  than  one  leaf 
width. 

US-5,305,488  discloses  a  fluid  propelled  tube 
cleaning  tool  for  removal  of  deposits  from  the  interior 
wall  of  a  tube.  The  cleaning  tool  is  provided  with  a  plu-  55 
rality  of  spaced  cutters,  each  cutter  having  a  plurality  of 
cutting  blades  extending  radially  from  the  cutter. 

While  the  aforementioned  tube  cleaners  are  suited 

to  their  purpose,  there  are  certain  deposits  that  are  not 
readily  removed  by  such  prior  tube  cleaners.  One  such 
difficult  removable  deposit  is  a  very  thin,  brittle  scale  of 
a  crystalline  structure  that  fractures  into  very  small 
granular  pieces.  Such  scales  are  tenacious  deposits. 

This  invention  provides  a  tube  cleaner  for  removing 
thin  hard  deposits  from  an  inner  surface  of  a  tube  the 
tube  cleaner  comprising  a  shaft  with  at  least  one 
scraper  element  disposed  on  the  shaft,  the  or  each 
scraper  element  being  formed  from  a  single  piece  of 
material  and  comprising  a  plurality  of  resilient  fingers 
extending  generally  axially  of  the  shaft  and  which  are 
biased  radially  outwardly  when  the  tube  cleaner  is  in 
use,  each  finger  terminating  as  a  radially  outwardly 
extending  blade  portion  wherein  adjacent  fingers  on  any 
one  scraper  element  are  of  different  length,  and  each 
blade  portion  has  an  arcuate  blade  edge  shaped  so  that 
there  is  only  minimal  contact  with  the  inner  surface  of 
the  tube. 

Preferably  two  or  three  spaced  apart  scraper  ele- 
ments  are  axially  disposed  along  said  shaft. 

Conveniently  six  rearwardly  extending  outwardly 
biased  fingers  are  provided  on  each  said  scraper  ele- 
ment. 

Advantageously  each  said  blade  portion  has  an 
arcuate  blade  edge  and  is  arranged  to  contact  said 
inner  surface  along  0.0762mm  -  0.2286mm  (0.003  - 
0.009  inch)  of  an  arc  of  said  blade  edge. 

Preferably  the  or  each  scraper  element  comprises 
an  element  punched  from  spring  steel. 

Conveniently  the  fingers  of  the  element  are  bent  so 
that  they  form  a  circle  with  the  blade  portion  extending 
radially  outwardly  from  the  shaft  by  a  distance  greater 
than  the  inner  diameter  of  the  tube  to  be  cleaned. 

According  to  another  aspect  of  this  invention  there 
is  provided  a  method  of  cleaning  a  tube  to  remove  the 
deposits  from  the  inner  surface  of  the  tube  wall,  the 
method  comprising  the  steps  of  inserting  a  tube  cleaner 
into  the  tube  with  the  blade  portions  of  the  fingers  being 
outwardly  biased  into  contact  with  the  inner  surface  of 
the  tube  and  moving  the  tube  cleaner  through  the  tube, 

A  tube  cleaner  for  removing  hard  deposits  from  the 
inside  of  a  tube  has  a  shaft  with  a  nose  portion,  a  tail 
portion  having  an  outwardly  and  rearwardly  extending 
flexible  skirt,  and  two  or  three  spaced  apart  scraper  ele- 
ments  disposed  along  the  shaft.  The  scraper  elements 
are  each  formed  from  a  single  piece  of  spring  steel  and 
have  a  radially  outwardly  extending  base  portion  and  a 
plurality  of  rearwardly  extending,  outwardly  biased  fin- 
gers,  with  adjacent  fingers  being  of  different  lengths. 

The  invention  will  become  more  readily  apparent 
from  the  following  description  of  a  preferred  embodi- 
ment,  thereof  shown,  by  way  of  example  only,  in  the 
accompanying  drawings,  wherein: 

Figure  1  is  a  side  elevational  view  of  an  embodi- 
ment  of  the  tube  cleaner  of  the  present  invention; 
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Figure  2  is  a  front  end  or  nose  view  of  the  tube 
cleaner  illustrated  in  Figure  1  ; 

Figure  3  is  a  plan  view  of  a  scraper  element  in  flat 
state  prior  to  bending  the  fingers  and  blade  por- 
tions; 

Figure  4  is  a  view  similar  to  Figure  3  showing  the 
scraper  element  after  bending  to  arrange  the  fin- 
gers  and  blade  portions  into  the  desired  configura- 
tion; 

Figure  5  is  a  schematic  view  showing  the  contact  of 
a  blade  portion  of  a  scraper  element  to  remove  hard 
scale  from  a  tube;  and 

Figure  6  is  a  cross-sectional  view  of  a  tube  after 
passage  of  a  tube  cleaner  of  the  present  invention 
through  the  tube  to  remove  hard  scale. 

Referring  now  to  Figures  1  and  2,  a  tube  cleaner  1 
for  removing  hard  deposits  is  illustrated  having  a  shaft 
2,  with  one  end,  or  a  nose  portion  3,  and  a  second  end, 
or  tail  portion  4,  the  tail  portion  4  having  secured  thereto 
an  outwardly  and  rearwardly  extending  skirt  5.  Spaced 
axially  along  the  shaft  2,  between  the  nose  portion  3 
and  tail  portion  4,  are  two  or  three  scraper  elements  6, 
illustrated  as  three  scraper  elements  6,  6'  and  6".  Each 
scraper  element  6  is  formed  of  a  single  piece  of  metal, 
preferably  spring  steel,  such  as  SAE  1050  carbon 
annealed  spring  steel.  Each  scraper  element  6  has  a 
radially  outwardly  extending  base  portion  7  and  a  plural- 
ity,  preferably  six,  rearwardly  extending  legs  or  fingers  8, 
with  each  finger  8  terminating  as  an  outwardly  extend- 
ing  blade  portion  9.  The  scraper  elements  6  are  con- 
structed  such  that  adjacent  fingers  8  of  the  scraper 
element  6  are  of  different  lengths,  as  seen  by  reference 
to  Figure  2. 

The  scraper  elements  are  of  a  size  such  that  the 
blade  portions  9,  at  rest  position,  extend  radially  out- 
wardly  from  the  shaft  2  a  distance  greater  than  the  inner 
diameter  of  a  tube  to  be  cleaned.  Thus,  the  outwardly 
biased  scraper  elements  6  must  be  slightly  forced  to  a 
position  closer  to  the  shaft  2  in  order  to  insert  the  tube 
cleaner  1  into  the  tube  to  be  cleaned.  The  outward  bias- 
ing  of  the  scraper  element  fingers  then  ensures  contact 
of  the  blade  portions  9  with  the  inner  surface  of  a  tube 
during  movement  of  the  tube  cleaner  through  the  tube. 

Referring  now  to  Figure  3,  a  scraper  element  6  is 
illustrated  in  flat  form,  as  punched  from  spring  steel, 
prior  to  bending  the  fingers  8  and  blade  portions  9  into 
the  desired  shape.  The  scraper  element  6  illustrated 
has  six  fingers,  a,  b,  c,  d,  e  and  f.  While  the  six  fingers, 
as  punched  from  spring  steel,  are  of  the  same  length  in 
flat  condition,  adjacent  legs  constituting  the  fingers  8 
are  bent  at  different  points  so  as  to  provide  different 
length  of  adjacent  legs  8  upon  completion  of  the  forma- 
tion  of  the  scraper  element.  For  example,  legs  a  and  d 

are  bent  along  line  B,  at  a  distance  I-,  from  the  base 
portion  7,  to  provide  long  bent  legs;  legs  b  and  e  are 
bent  along  line  B2,  at  a  distance  L2  from  base  portion  7, 
to  provide  bent  legs  that  are  shorter  than  bent  legs  a 

5  and  d;  and  legs  c  and  f  are  bent  along  line  B3,  at  a  dis- 
tance  L3  from  base  portion  7,  to  provide  bent  legs  that 
are  shorter  than  bent  legs  b  and  e.  Such  an  arrange- 
ment  will  result  in  a  scraper  element,  after  bending  to  a 
desired  shape  (Figure  4)  that  will  have  adjacent  fingers 

10  8  of  the  scraper  element  of  different  lengths,  although  a 
and  d  may  be  the  same  length,  be  and  e  may  be  the 
same  length,  and  c  and  f  may  be  the  same  length. 
Although  the  bent  legs  8  have  different  lengths,  the 
blade  portions  9  are  arranged  such  that  they  form  a  cir- 

15  cle  having  a  diameter  D  which  is  slightly  larger  than  the 
inner  diameter  of  the  tube  that  is  to  be  cleaned  with  the 
scraper  element  6.  Thus,  the  distance  from  the  shaft  2 
to  the  outer  arcuate  edge  1  0  of  the  blade  portion  9  is  the 
same  for  all  of  the  legs  8,  although  the  distance  from 

20  adjacent  blade  portions  9  to  the  outwardly  extending 
base  portion  7  will  vary.  The  staggered  lengths  of  the 
fingers  8  of  the  scraper  element  6  is  an  important  factor. 
If  the  finger  8  were  all  of  the  same  length,  the  total  force 
of  insertion  into  a  tube  would  be  too  great  to  overcome 

25  by  hand.  With  staggered  finger  lengths,  however,  the 
force  for  entry  is  reduced  by  providing  three  stages  of 
actual  insertion  rather  than  a  single  stage  for  each 
scraper  element  6.  As  an  example  the  force  required  to 
insert  conventional  scrapers,  such  as  those  described 

30  in  US-A-2,  170,997,  US-A-2,41  8,509  and  US-A- 
2,734,208  is  about  48.93N  (eleven  (11)  pounds)  of 
pushing  force,  while  with  the  scraper  of  the  present 
invention,  about  200.1  7N  (forty-five  (45)  pounds)  of 
force  are  required  to  insert  the  tube  scraper  into  an 

35  open  end  of  a  tube,  with  scraper  size  and  tube  size 
being  comparable.  Thus,  the  scraper  of  the  present 
invention  requires  about  4  to  5  times  as  much  force  to 
insert  it  into  a  tube  as  would  a  comparable  sized  con- 
ventional  scraper  if  the  lengths  are  equal.  The  stag- 

40  gered  length  enables  the  tube  cleaner  to  be  sized  so  as 
to  thus  have  more  force  perpendicular  to  the  tube  wall 
and  still  be  loaded  into  the  tube  by  hand.  As  an  exam- 
ple,  a  tube  cleaner  1  may  have  scraper  elements  6  as 
described  above  where  the  lengths  of  the  fingers,  as 

45  measured  from  the  base  7  of  the  scraper  elements  6  to 
the  blade  portions  9  of  the  scraper  elements  were  as  fol- 
lows:  Fingers  a  and  d  =  17.018mm  (0.670  inch),  fingers 
b  and  e  =  16.129mm  (0.635  inch)  and  fingers  c  and  f  = 
15.24mm  (0.600  inch)  with  the  scraper  elements  6 

so  formed  from  SAE  1050  carbon  annealed  spring  steel, 
No.  2  finish,  of  a  thickness  of  0.762mm  (0.030  inch). 
The  ability  to  form  a  scraper  element  from  a  single  piece 
of  metal,  rather  than  forming  prior  scraper  blades  from 
separate  pieces  that  had  to  be  assembled,  provides 

55  lower  labour  costs  associated  with  their  formation  and 
can  also  provide  greater  spring  force  than  was  gener- 
ated  before. 

The  contact  of  a  blade  portion  9  of  a  scraper  ele- 

3 
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ment  6  with  the  inner  surface  of  a  tube  is  shown  in  Fig- 
ure  5.  As  illustrated,  a  tube  11  has  a  wall  12  with  thin, 
hard  scale  1  3  on  the  inner  surface  1  4  of  the  wall  1  2.  The 
blade  portion  9  is  of  an  arcuate  shape  such  that  there  is 
only  minimal  contact,  by  section  15  of  the  blade  portion 
9  contacting  the  inner  surface  14  of  the  wall  12,  with 
almost  a  point-to-point  contact  achieved,  as  the  blade 
portion  scrapes  through  the  thin  hard  scale  13,  forming 
grooves  16.  Conventional  scrapers  generally  are 
designed  to  maximise  the  contact  between  a  scraper 
blade  edge  and  the  inner  surface  of  the  tube  wall.  To 
remove  a  thin,  hard  scale,  however,  such  a  design  is 
unusable.  If  the  force  required  to  fracture  the  scale  were 
generated  at  the  same  time  as  surface  contact  were 
maximised,  the  friction  between  the  blade  of  the  scraper 
and  the  tube  wall  would  be  so  great  as  to  preclude  f  luid- 
ized  pressure  movement  of  a  tube  cleaner  through  the 
tube.  By  minimising  the  contact  in  the  present  invention, 
a  virtual  point-to-point  contact  is  provided,  and  a  signifi- 
cantly  higher  pressure  can  be  applied  by  the  scraper 
blade  9  to  the  tube  wall  12  and  the  tube  cleaner  1  can 
still  be  propelled  through  the  tube  1  1  by  reasonable  fluid 
pressure.  It  has  been  found  that  the  contact  of  a  scraper 
blade  with  the  inner  tube  wall  should  be  effected  with  a 
contact  surface  of  between  0.0762mm  -0.2286mm 
(0.003  -  0.009  inch)  of  the  arc  of  the  blade  surface  with 
the  tube  inner  wall  surface  1  3  so  as  to  provide  scraped 
grooves  16  in  the  thin,  hard  deposits.  The  blade  portion 
should  also  have  a  sharp  edge  such  that  a  cutting  force 
is  applied  through  the  deposits. 

The  present  tube  cleaner,  with  the  use  of  six  fingers 
on  each  scraper  element  will  provide  six  spaced  contact 
points  on  an  inner  surface  of  a  tube  wall  by  each  scraper 
element  to  remove  hard,  thin  scale  and  clean  the  tube 
wall  to  bare  metal.  With  the  use  of  two  or  three,  six-fin- 
gers  scraper  elements,  that  are  axially  offset  from  each 
other,  there  will  be  twelve  or  eighteen  scraper  grooves 
which,  with  removal  of  the  hard,  thin  scale,  will  greatly 
enhance  the  heat  transfer  of  the  tube.  A  tube  1  1  is 
shown  in  Figure  6,  after  passage  of  a  three  scraper  ele- 
ment  tube  cleaner  as  described  above  with  grooves  16 
formed  in  the  hard,  thin  scale  13.  By  forming  the 
grooves  16  through  the  deposits  of  hard,  thin  scale  13, 
the  heat  transfer  capability  of  the  tube  wall  12  is  signifi- 
cantly  increased  to  an  extent  such  that  complete 
removal  of  the  scale  is  not  required. 

As  scale  grows  very  quickly,  subsequent  cleaning 
result  in,  over  time,  tubes  that  approach  "as-new"  condi- 
tion  after  multiple  passes  of  the  cleaner. 

Thus  a  tube  cleaner  for  removing  hard  deposits  has 
two  or  three  scraper  elements  spaced  along  a  shaft, 
which  elements  have  fingers  that  terminate  as  blades, 
the  blades  making  a  substantially  point  contact  with  the 
tube  wall.  The  present  tube  cleaner  is  specifically 
adapted  for  the  transfer  capability  of  the  tube  wall  12  is 
significantly  increased  to  an  extent  such  that  complete 
removal  of  the  scale  is  not  required. 

As  scale  grows  very  quickly,  subsequent  cleaning 

result  in,  over  time,  tubes  that  approach  "as-new"  condi- 
tion  after  multiple  passes  of  the  cleaner. 

Thus  a  tube  cleaner  for  removing  hard  deposits  has 
two  or  three  scraper  elements  spaced  along  a  shaft, 

5  which  elements  have  fingers  that  terminate  as  blades, 
the  blades  making  a  substantially  point  contact  with  the 
tube  wall.  The  present  tube  cleaner  is  specifically 
adapted  for  the  removal  of  thin,  hard  deposits  from  the 
tube  wall  inner  surface,  such  as  deposits  of  between 

10  0.127mm  -  0.  254mm  (0.005  to  0.010  inch)  of  manga- 
nese  or  iron  oxide  scales,  which,  while  not  substantially 
restricting  flow  of  a  heat  transfer  fluid  through  the  tube, 
tend  to  act  as  an  insulating  material  and  has  a  deleteri- 
ous  affect  on  the  heat  transfer  capability  of  the  wall  of 

15  the  tube. 

Claims 

1.  A  tube  cleaner  (1)  for  removing  thin  hard  deposits 
20  (13)  from  an  inner  surface  (14)  of  a  tube  (11)  the 

tube  cleaner  (1)  comprising  a  shaft  (2),  at  least  one 
scraper  element  (6)  disposed  on  the  shaft  (2),  the 
or  each  scraper  element  (6)  being  formed  from  a 
single  piece  of  material  and  comprising  a  plurality 

25  of  resilient  fingers  (8)  extending  generally  axially  of 
the  shaft  (2)  and  which  are  biased  radially  out- 
wardly  when  the  tube  cleaner  (1)  is  in  use,  each  fin- 
ger  (8)  terminating  as  a  radially  outwardly 
extending  blade  portion  (9)  characterised  in  that 

30  adjacent  fingers  (8)  on  any  one  scraper  element  (6) 
are  of  different  length  and  each  blade  portion  (9) 
has  an  arcuate  blade  edge  (10)  shaped  so  that 
there  is  only  minimal  contact  with  the  inner  surface 
(14)  of  the  tube  (11). 

35 
2.  A  tube  cleaner  (1)  for  removing  hard  deposits  (13) 

on  an  inner  surface  (14)  of  a  tube  (1  1)  according  to 
Claim  1  wherein  two  spaced  apart  scraper  ele- 
ments  (6)  are  axially  disposed  along  said  shaft  (2). 

40 
3.  A  tube  cleaner  (1)  for  removing  hard  deposits  (13) 

on  an  inner  surface  (14)  of  a  tube  (1  1)  according  to 
Claim  1  wherein  three  spaced  apart  scraper  ele- 
ments  (6)  are  axially  disposed  along  said  shaft  (2). 

45 
4.  A  tube  cleaner  (1)  for  removing  hard  deposits  (13) 

on  an  inner  surface  (14)  of  a  tube  (1  1)  according  to 
any  one  of  the  preceding  claims  wherein  six  rear- 
wardly  extending  outwardly  biased  fingers  (8)  are 

so  provided  on  each  said  scraper  element  (6). 

5.  A  tube  cleaner  (1)  for  removing  hard  deposits  (13) 
on  an  inner  surface  (14)  of  a  tube  (1  1)  according  to 
any  one  of  the  preceding  Claims  wherein  each  said 

55  blade  portion  (9)  has  an  arcuate  blade  edge  (10) 
which  is  arranged  to  contact  said  inner  surface  (14) 
along  0.0762mm  -  0.2286mm  (0.003  -  0.009  inch) 
of  an  arc  of  said  blade  edge  (10). 

4 
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6.  A  tube  cleaner  according  to  any  one  of  the  preced- 
ing  Claims  wherein  the  or  each  scraper  element  (6) 
comprises  an  element  (6)  punched  from  spring 
steel. 

7.  A  tube  cleaner  according  to  Claim  6  wherein  the  fin- 
gers  (8)  of  the  scraper  element  (6)  are  bent  so  that 
they  form  a  circle  with  the  blade  portions  (9)  extend- 
ing  radially  outwardly  from  the  shaft  by  a  distance 
greater  than  the  inner  diameter  of  the  tube  to  be 
cleaned. 

8.  A  method  of  cleaning  a  tube  to  remove  deposits 
from  the  inner  surface  of  the  tube  wall,  the  method 
comprising  the  steps  of  inserting  a  tube  cleaner 
according  to  any  of  Claims  1  to  8  into  the  tube  with 
the  blade  portions  (9)  of  the  fingers  (8)  being  out- 
wardly  biased  into  contact  with  the  inner  surface  of 
the  tube  and  moving  the  tube  cleaner  through  the 
tube. 

Patentanspruche 

1.  Rohrreinigungsgerat  (1)  zur  Entfernung  von  dun- 
nen  harten  Ablagerungen  (13)  von  der  Innenseite 
(14)  eines  Rohres  (11),  wobei  das  Rohrreinigungs- 
gerat  (1)  eine  Achse  (2)  umfaBt,  wobei  wenigstens 
ein  Schabelement  (6)  auf  der  Achse  (2)  angeordnet 
ist,  ferner  das  oder  jedes  Schabelement  (6)  aus 
einem  einzigen  Materialstuck  ausgebildet  ist  und 
mehrere  federnde  Finger  (8)  umfaBt,  die  sich  allge- 
mein  axial  von  der  Achse  (2)  erstrecken  und  im 
Gebrauch  des  Rohrrreinigungsgerates  (1)  radial 
nach  auBen  vorgespannt  sind,  wobei  jeder  Finger 
(8)  als  ein  sich  radial  nach  auBen  erstreckender 
Schaufelabschnitt  (9)  endet,  dadurch  gekenn- 
zeichnet,  daB  benachbarte  Finger  (8)  jedes  Schab- 
elements  (6)  unterschiedliche  Langen  aufweisen 
und  jeder  Schaufelabschnitt  (9)  einen  bogenformi- 
gen  Schaufelrand  (1  0)  aufweist,  der  derart  gestaltet 
ist,  daB  nur  ein  minimaler  Kontakt  mit  der  Innen- 
seite  (14)  des  Rohres  (1  1)  besteht. 

2.  Rohrreinigungsgerat  (1)  zur  Entfernung  von  harten 
Ablagerungen  (13)  auf  der  Innenseite  (14)  eines 
Rohres  (11)  gemaB  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  zwei  im  Abstand  voneinander  ange- 
ordnete  Schabelemente  (6)  axial  entlang  der  Achse 
(2)  angeordnet  sind. 

3.  Rohrrreinigungsgerat  (1)  zur  Entfernung  von  harten 
Ablagerungen  (13)  auf  der  Innenseite  (14)  eines 
Rohres  (11)  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  drei  im  Abstand  voneinander  ange- 
ordnete  Schabelemente  (6)  axial  entlang  der  Achse 
(2)  angeordnet  sind. 

4.  Rohrreinigungsgerat  (1)  zur  Entfernung  von  harten 

Ablagerungen  (13)  auf  der  Innenseite  (14)  eines 
Rohrs  (11)  gemaB  irgendeinem  der  vorangehen- 
den  Anspriiche,  dadurch  gekennzeichnet,  daB  an 
jedem  besagten  Schabelement  (6)  sich  nach  hinten 

5  erstreckende  nach  auBen  vorgespannte  Finger  (8) 
vorgesehen  sind. 

5.  Rohrreinigungsgerat  (1)  zur  Entfernung  von  harten 
Ablagerungen  (13)  auf  der  Innenseite  (14)  eines 

10  Rohres  (11)  gemaB  irgendeinem  der  vorangehen- 
den  Anspriiche,  dadurch  gekennzeichnet,  daB 
jeder  Schaufelabschnitt  (9)  einen  bogenformigen 
Schaufelrand  (1  0)  aufweist,  der  derart  angeordnet 
ist,  daB  er  die  Innenseite  (14)  uber  0,0762  mm  bis 

15  0,2286  mm  (0,003  bis  0,009  Zoll)  entlang  eines 
Bogens  des  Schaufelrandes  (10)  beruhrt. 

6.  Rohrreinigungsgerat  nach  irgendeinem  der  voran- 
gehenden  Anspriiche,  dadurch  gekennzeichnet, 

20  daB  das  oder  jedes  Schabelement  (6)  ein  aus 
Federstahl  gestanztes  Element  (6)  umfaBt. 

7.  Rohrreinigungsgerat  nach  Anspruch  6,  dadurch 
gekennzeichnet,  daB  die  Finger  (8)  des  Schabele- 

25  ments  (6)  derart  gebogen  sind,  daB  sie  einen  Kreis 
bilden,  wobei  die  Schaufelabschnitte  (9)  sich  urn 
eine  Strecke  von  der  Achse  radial  nach  auBen 
erstrecken,  die  groBer  als  der  Innendurchmesser 
des  zu  reinigenden  Rohres  ist. 

30 
8.  Ein  Rohrreinigungsverfahren  zur  Entfernung  von 

Ablagerungen  von  der  Innenseite  der  Rohrwand, 
wobei  das  Verfahren  die  Schritte  des  Einfiihrens 
eines  Rohrreinigungsgerates  gemaB  irgendeinem 

35  der  Anspriiche  1  bis  8  in  das  Rohr,  wobei  die 
Schaufelabschnitte  (9)  der  Finger  (8)  nach  auBen  in 
Kontakt  mit  der  Innenseite  des  Rohres  vorgespannt 
werden,  und  des  Bewegens  des  Rohrreinigungsge- 
rates  durch  das  Rohr  umfaBt. 

40 
Revendications 

1  .  Appareil  de  nettoyage  de  tubes  (1)  pour  enlever  des 
depots  fins  et  durs  (13)  de  la  surface  interieure  (14) 

45  d'un  tube  (1  1),  comportant  une  tige  (2)  sur  laquelle 
est  dispose  au  moins  un  element  racleur  (6),  I'ele- 
ment  racleur  ou  chaque  element  racleur  (6)  etant 
forme  a  partir  d'une  seule  piece  de  materiau  et 
comportant  plusieurs  languettes  elastiques  (8)  qui 

so  s'etendent  globalement  axialement  par  rapport  a  la 
tige  (2)  et  qui  sont  contraintes  radialement  vers 
I'exterieur  lors  de  I'utilisation  de  I'appareil  de  net- 
toyage  de  tubes  (1),  chaque  languette  (8)  se  termi- 
nant  par  une  partie  formant  lame  (9)  qui  s'etend 

55  radialement  vers  I'exterieur,  caracterise  en  ce  que 
des  languettes  (8)  voisines  prevues  sur  un  element 
racleur  (6)  ont  des  longueurs  differentes,  et  chaque 
partie  formant  lame  (9)  a  une  arete  de  lame  arquee 
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(10)  dont  la  forme  est  telle  qu'il  n'y  a  qu'un  contact 
minimal  avec  la  surface  interieure  (14)  du  tube  (1  1). 

2.  Appareil  de  nettoyage  de  tubes  (1)  pour  enlever  des 
depots  durs  (13)  de  la  surface  interieure  (14)  d'un  s 
tube  (1  1)  selon  la  revendication  1  ,  dans  lequel  deux 
elements  racleurs  espaces  (6)  sont  disposes  axia- 
lement  le  long  de  la  tige  (2). 

3.  Appareil  de  nettoyage  de  tubes  (1)  pour  enlever  des  10 
depots  durs  (13)  de  la  surface  interieure  (14)  d'un 
tube  (1  1)  selon  la  revendication  1,  dans  lequel  trois 
elements  racleurs  espaces  (6)  sont  disposes  axia- 
lement  le  long  de  la  tige  (2). 

15 
4.  Appareil  de  nettoyage  de  tubes  (1)  pour  enlever  des 

depots  durs  (13)  de  la  surface  interieure  (14)  d'un 
tube  (11)  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  lequel  six  languettes  (8) 
s'etendant  vers  I'arriere  et  contraintes  vers  I'exte-  20 
rieur  sont  prevues  sur  chaque  element  racleur  (6). 

5.  Appareil  de  nettoyage  de  tubes  (1)  pour  enlever  des 
depots  durs  (13)  de  la  surface  interieure  (14)  d'un 
tube  (11)  selon  I'une  quelconque  des  revendica-  25 
tions  precedentes,  dans  lequel  chaque  partie  for- 
mant  lame  (9)  a  une  arete  de  lame  arquee  (10)  qui 
est  disposee  de  maniere  a  venir  en  contact  avec  la 
surface  interieure  (14)  sur  0,0762  mm  -  0,2286  mm 
(0,003  -  0,009  pouce)  d'un  arc  de  I'arete  de  lame  30 
(10). 

6.  Appareil  de  nettoyage  de  tubes  selon  I'une  quel- 
conque  des  revendications  precedentes,  dans 
lequel  I'element  racleur  ou  chaque  element  racleur  35 
(6)  comprend  un  element  (6)  decoupe  dans  de 
I'acier  a  ressorts. 

7.  Appareil  de  nettoyage  de  tubes  selon  la  revendica- 
tion  6,  dans  lequel  les  languettes  (8)  de  I'element  40 
racleur  (6)  sont  pliees  de  maniere  a  former  un  cer- 
cle,  les  parties  formant  lames  (9)  s'etendant  radia- 
lement  vers  I'exterieur,  a  partir  de  la  tige,  sur  une 
distance  superieure  au  diametre  interieur  du  tube  a 
nettoyer.  45 

8.  Methode  de  nettoyage  d'un  tube  pour  enlever  des 
depots  de  la  surface  interieure  de  la  paroi  de  tube, 
qui  consiste  a  introduire  dans  le  tube  un  appareil  de 
nettoyage  de  tubes  selon  I'une  quelconque  des  so 
revendications  1  a  7,  les  parties  formant  lames  (9) 
des  languettes  (8)  etant  contraintes  vers  I'exterieur 
pour  venir  en  contact  avec  la  surface  interieure  du 
tube,  et  deplagant  I'appareil  de  nettoyage  dans  le 
tube.  55 
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