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Description 

This  invention  relates  to  a  carding  machine, 
and  is  concerned  with  providing  improved  removal 
of  dust  and  other  waste  materials  which  are  inevi- 
tably  generated  during  operation  of  the  machine. 

One  of  the  main  problems  in  operating  carding 
machines  is  efficient  collection  of  the  very  large 
quantities  of  dust  and  waste  material  that  are 
thrown  from  the  cooperating  rollers  during  opera- 
tion.  Pollution  of  the  atmosphere  in  the  card  room 
by  such  material  must  be  avoided  as  much  as 
possible,  and  many  attempts  have  been  made  in 
the  past  to  improve  the  efficiency  of  waste  material 
collection.  It  is  known  to  locate  plenum  chambers 
in  regions  of  the  card  where  dust  or  other  waste  is 
generated  or  collected,  and  to  apply  negative  pres- 
sure  to  the  interior  of  those  chambers  so  that  the 
dust  or  other  waste  is  sucked  to  a  waste  collection 
unit.  However,  problems  are  experienced  with  the 
plenum  chambers  becoming  blocked,  due  to  the 
deposit  of  waste  material  on  the  sides  of  them,  and 
this  deposited  material  becomes  cumulative  over  a 
long  period  of  time.  Furthermore,  the  waste  ma- 
terial  often  includes  waxes  derived  from  cotton,  and 
this  is  sticky,  and  tends  to  adhere  to  wall  surfaces 
of  the  plenum  chamber  and  any  outlet  passages 
leading  to  waste  collection  units,  and  this  of  course 
further  aggravates  the  problem  of  build-up  of  waste 
material,  rather  than  being  discharged  to  the  waste 
collection  unit. 

The  invention  therefore  seeks  to  provide  im- 
proved  means  for  effecting  discharge  of  dust  and 
other  waste  materials  from  sites  at  which  such 
material  is  generated  or  collected. 

According  to  one  aspect  of  the  invention  there 
is  provided  a  carding  machine  having  a  feed 
means,  a  taker-in,  a  main  carding  cylinder,  a  doffer, 
a  stripper  arrangement,  a  plenum  chamber  located 
at  a  region  of  the  machine  where  waste  material  is 
generated  or  collected  during  operation  of  the  ma- 
chine,  an  outlet  duct  leading  from  the  plenum 
chamber,  and  means  for  generating  negative  pres- 
sure  within  the  duct  and  the  plenum  chamber  in 
order  to  discharge  waste  material  from  the  plenum 
chamber: 

characterised  in  that  an  impeller  is  mounted  for 
rotation  at  high  speed  within  the  chamber  to  cause 
turbulent  air  flow  within  the  chamber  to  mix  with 
the  waste  material; 

and  in  that  a  striker  is  arranged  adjacent  to  the 
circular  path  of  travel  defined  by  the  outermost  part 
of  the  impeller  during  rotation  so  as  to  co-operate 
therewith  in  order  to  prevent  build-up  of  waste 
material  on  the  impeller. 

Preferably,  the  carding  machine  has  an  end- 
less  conveyor  belt  arranged  to  extend  below  at 
least  the  taker-in,  the  main  carding  cylinder  and  the 

doffer,  and  means  for  driving  the  conveyor  belt  so 
that  an  upper  run  thereof  travels  from  the  stripper 
end  towards  the  feed  end  of  the  carding  machine, 
in  which  the  plenum  chamber  is  arranged  around 

5  the  conveyor  at  the  feed  end  of  the  carding  ma- 
chine. 

It  will  be  appreciated  that  waste  is  generated  or 
collected  in  the  plenum  chamber,  from  where  it 
may  be  extracted  through  the  outlet  duct.  The 

io  impeller  generates  turbulent  flow  in  the  plenum 
chamber,  and  accordingly  the  waste  material  in  the 
chamber  is  kept  suspended  in  the  air  and  so  can 
efficiently  be  extracted  therefrom.  The  fact  that  the 
waste  material  is  kept  in  constant  movement 

75  means  that  there  is  little  or  no  tendency  for  it  to 
collect  on  the  surface  of  the  plenum  chamber,  and 
accordingly  the  chamber  can  remain  clean  for 
much  longer  periods  than  has  hitherto  been  the 
case.  Down  time  of  the  carding  machine  for  clean- 

20  ing  purposes  is  thus  reduced. 
The  impeller  preferably  comprises  a  circular 

cylindrical  body  having  at  least  one  radially  extend- 
ing  blade  mounted  rigidly  thereon,  and  preferably 
two  or  more  blades  are  provided,  distributed  so 

25  that  the  body  runs  in  balance.  The  blade  or  blades 
may  have  any  suitable  cross  sectional  shape,  and 
should  have  a  suitably  smooth  external  surface. 

When  the  impeller  is  mounted  in  the  vicinity  of 
the  conveyor  belt,  it  is  desirably  located  such  that 

30  the  cylinder  generated  by  rotation  of  the  radially 
outermost  part  of  the  element  shows  a  clearance  of 
not  more  than  1  .Ocm  from  the  surface  of  the  con- 
veyor  belt. 

In  order  that  build-up  of  waste  material  on  the 
35  impeller  is  mitigated,  the  striker  blade  is  set  to 

cooperate  with  the  impeller,  desirably  so  that  there 
is  a  clearance  of  from  1.5  to  6,5mm  between  the 
cylinder  generated  by  the  radially  outermost  part  of 
the  impeller  during  rotation  thereof  and  the  edge  of 

40  the  striker  blade. 
It  is  possible  to  mount  more  than  one  impeller 

for  rotation  at  high  speed  within  the  plenum  cham- 
ber  in  order  to  increase  the  turbulence  and  clean- 
ing  effect.  In  one  particularly  desirable  arrange- 

45  ment,  a  first  impeller  is  mounted  in  the  vicinity  of 
the  conveyor  belt  of  the  carding  machine  and  a 
second  impeller  is  mounted  in  the  vicinity  of  the 
duct,  particularly  so  that  part  thereof  rotates  close 
to  the  junction  region  between  the  plenum  chamber 

50  and  the  duct. 
In  a  particularly  advantageous  and  preferred 

development  of  the  invention,  means  is  provided  to 
monitor  the  operation  of  the  impeller  in  the  plenum 
chamber,  so  as  to  give  advance  warning  of  any 

55  tendency  of  the  plenum  chamber,  and  /  or  the 
output  duct  communicating  therewith  (the  waste 
material  discharge  system),  to  become  blocked  or 
unduly  restricted  with  waste  material  which  accu- 
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mulates  in  either  or  both  location  over  a  period  of 
time. 

This  monitoring  means  may  comprise  a  rota- 
tion  sensor  to  monitor  the  speed  of  rotation  of  the 
impeller,  and  evidently  slowing  down  of  the  impel- 
ler  to  a  speed  below  its  normal  design  speed  will 
be  an  indication  of  at  least  partial  clogging-up  of 
the  discharge  system. 

The  monitoring  means  may  comprise  any  suit- 
able  type  of  sensor  arrangement  which  is  respon- 
sive  to  change  of  speed  of  the  impeller,  for  exam- 
ple  a  monitor  to  detect  the  change  in  speed  of  a 
drive  belt  or  other  drive  arrangement  coupled  with 
the  impeller. 

The  monitoring  means  is  particularly  advanta- 
geously  used  in  the  management  of  the  operation 
of  a  carding  machine.  Thus,  it  is  present  practice 
for  routine  cleaning  to  take  place  at  regular  inter- 
vals  of  all  sites  on  the  machine  where  waste  is 
liable  to  accumulate,  or  to  be  collected.  This  rou- 
tine  maintenance  work  involves  regular  labour 
costs,  and  also  down  time  of  the  machine,  with 
current  designs  of  carding  machine,  and  which  can 
be  avoided  by  adoption  of  the  preferred  monitoring 
means  to  monitor  the  speed  of  rotation  of  the 
impeller(s)  in  the  plenum  chamber(s). 

Thus,  monitoring  means  for  the  /  each  plenum 
chamber  can  enable  advance  warning  to  be  given 
of  a  potential  build-up  of  waste  material  when  the 
impeller  first  slows  down  by  a  small  amount  from 
its  design  speed.  Warning  signals  may  then  be 
given  to  personnel  supervising  the  operation  of  the 
carding  machine,  or  a  batch  of  carding  machines, 
that  a  particular  plenum  chamber  (and  associated 
discharge  duct)  may  require  maintenance  work  i.e. 
cleaning  out  waste  material  fairly  soon. 

It  will  be  important  to  ensure  that  waste  ma- 
terial  is  removed  before  the  build-up  becomes  too 
heavy,  because  if  excessive  waste  material  is  al- 
lowed  to  clog  up  the  system,  this  can  result  in 
plenum  chamber  waste  coming  into  contact  with 
the  taker-in,  which  is  a  potentially  dangerous  con- 
dition,  with  fire  risk. 

The  monitoring  means  therefore  provides  in 
simple  manner  a  very  useful  machine  management 
facility  for  use  with  carding  machines,  in  which 
material  accumulation,  and  disposal,  represents  a 
problem. 

With  a  view  to  providing  warning  of  potentially 
hazardous  build-up  of  waste  material  in  carding 
machines,  it  is  already  known  to  provide  optical 
detection  systems  which  monitor  the  presence  of 
waste  material  at  inspection  sites  in  the  waste 
material  discharge  system.  However,  in  practice 
many  spurious  warning  signals  are  given  in  these 
known  systems,  since  the  air  flow  in  the  discharge 
system  will  from  time  to  time  move  waste  material 
into  the  path  of  the  optical  detection  system  when 

there  is  not  a  problem  of  excessive  waste  material, 
and  this  will  cause  the  carding  machine  to  be  shut 
down  when  it  is  not  necessary. 

The  invention,  therefore,  in  a  further  aspect 
5  provides  an  improved  management  of  the  opera- 

tion  of  a  carding  machine  using  simple  and  more 
reliable  monitoring  of  the  build-up  of  waste  material 
in  the  discharge  system. 

Accordingly,  in  a  further  aspect,  the  invention 
io  provides  a  carding  machine  having  a  feed  means, 

a  taker-in,  a  main  carding  cylinder,  a  doffer,  a 
stripper  arrangement,  a  plenum  chamber  located  at 
a  region  of  the  machine  where  waste  material  is 
collected  or  generated  during  operation  of  the  ma- 

is  chine,  an  outlet  duct  leading  from  the  plenum 
chamber,  to  a  waste  collection  device,  and  means 
for  generating  negative  pressure  within  the  duct 
and  the  plenum  chamber  in  order  to  discharge 
waste  material: 

20  characterised  in  that  an  impeller  is  mounted  for 
rotation  within  the  plenum  chamber  in  order  to 
generate  turbulent  air  flow  within  the  chamber  to 
mix  with  the  waste  material,  and  in  that  means  is 
provided  to  monitor  the  operation  of  the  impeller 

25  and  to  detect  when  the  speed  of  the  impeller  falls 
below  a  design  speed  so  as  to  be  indicative  of  a 
build-up  of  waste  material  in  the  waste  material 
discharge  system,  and  to  provide  an  advance 
warning  signal  that  cleaning  and  /  or  maintenance 

30  of  the  waste  material  discharge  system  will  be 
required  in  the  future. 

Preferred  embodiments  of  carding  machine  will 
now  be  described  in  detail  with  reference  to  the 
accompanying  drawings,  in  which: 

35  Figure  1  is  a  schematic  side  elevation  of  a 
carding  engine  in  accordance  with  one  embodi- 
ment  of  the  invention; 
Figure  2  is  a  schematic  section  through  a  ple- 
num  chamber  at  the  feed  end  of  the  carding 

40  machine  of  Figure  1  ; 
Figure  3  is  a  cross  section  on  the  line  Ill-Ill  of 
Figure  2; 
Figure  4  is  a  view,  similar  to  Figure  2  of  an 
alternative  arrangement  according  to  the  inven- 

45  tion; 
Figure  5  is  an  end  view  of  one  example  of  a 
drive  train  to  a  rotatable  element  in  a  plenum 
chamber  at  one  preferred  site  of  a  carding  ma- 
chine  according  to  the  invention; 

50  Figure  6  is  a  side  view  of  the  drive  train  shown 
in  Figure  5; 
Figure  7  is  a  schematic  illustration  of  a  plenum 
chamber  and  associated  turbulence  generating 
rotatable  impeller  housed  within  the  envelope  of 

55  the  path  of  travel  of  the  flats  of  the  carding 
engine;  and, 
Figure  8  is  a  schematic  illustration  of  the  impel- 
ler  mounted  in  a  plenum  chamber  adjacent  one 

3 
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of  the  return  ends  of  the  movable  flats  of  the 
carding  machine,  and  near  to  the  taker-in. 

Referring  to  Figure  1  this  shows  a  carding 
machine  designated  generally  by  reference  100 
and  comprising  a  feed  plate  1,  a  feed  roller  2,  a 
takerin  3,  a  main  carding  cylinder  4,  a  set  of  flats  5, 
a  doffer  6,  a  stripper  roll  7,  and  a  condenser  and 
calender  roll  arrangement  8.  The  detailed  construc- 
tion  of  the  carding  machine  may,  of  course,  be 
capable  of  considerable  variation,  as  is  well  known 
in  the  art. 

An  endless  conveyor  belt  9  is  arranged  to 
extend  below  the  takerin,  main  carding  cylinder, 
doffer  and  stripper  roll,  and  it  is  driven  so  that  an 
upper  run  10  thereof  travels  from  the  stripper  end 
towards  the  feed  end  of  the  carding  machine.  A 
plenum  chamber  1  1  is  arranged  at  the  feed  end  of 
the  carding  machine  to  enclose  the  end  of  the 
conveyor  belt,  and  a  duct  12  leads  from  the  ple- 
num  chamber.  The  duct  is  connected  to  an  extrac- 
tion  system  so  that  waste  material  is  sucked  from 
the  plenum  chamber  through  the  duct. 

Figures  2  and  3  show  the  plenum  chamber  11 
in  more  detail.  Mounted  within  the  chamber  are 
plates  13  which  extend  the  full  width  of  the  cham- 
ber,  an  edge  14  of  one  of  the  plates  lying  closely 
adjacent  to  the  surface  of  the  conveyor  9.  The 
plates  are  disposed  so  that  waste  falling  from  the 
conveyor  is  guided  to  the  lower  part  of  the  plenum 
chamber.  A  rotatable  element  or  impeller  14  is 
mounted  for  rotation  within  the  plenum  chamber. 
The  element  comprises  a  circular  cylindrical  body 
15  mounted  on  a  shaft  16  that  extends  through  the 
chamber  and  is  supported  by  bearings  17,  18 
externally  of  the  chamber.  The  shaft  16  carries  a 
drive  wheel  19  and  may  be  driven  from  any  part  of 
the  drive  system  of  the  carding  machine.  The  shaft 
also  carries  a  rotation  sensor  19a.  The  body  15  has 
two  rigid  blades  20,  21  extending  radially  there- 
from.  The  body  and  blades  may  be  formed  as  an 
integral  casting  from  a  suitable  plastics  material,  or 
as  a  smooth  surfaced  aluminium  extrusion.  The 
body  is  mounted  in  a  position  such  that  the  cylin- 
drical  surface  22  generated  by  the  blade  tips  dur- 
ing  rotation  thereof  is  spaced  from  the  surface  of 
the  conveyor  belt  by  a  distance  x  which  is  desir- 
ably  no  more  than  1.0cm. 

A  striker  blade  23  extends  between  two  mounts 
such  as  24,  one  at  each  side  of  the  plenum  cham- 
ber.  Thus,  even  if  the  impeller  should  become 
ringed  with  lapping  of  waste  material  this  will  be- 
come  broken  down  as  it  grows  and  rubs  against 
the  striker  plate,  and  eventually  will  separate  in 
pieces  from  the  impeller  and  will  pass  to  the  waste 
collection  unit  in  the  turbulent  air  flow.  Each  mount 
is  pivotally  mounted  to  the  chamber  wall  about  a 
pivot  25  and  can  be  locked  in  a  range  of  required 
positions  by  a  locking  bolt  cooperating  with  an 

elongate  adjustment  slot  26.  The  striker  blade  can 
thus  be  set  so  that  its  tip  27  lies  at  a  required 
distance  from  the  surface  22  generated  by  the 
blade  tip  during  rotation  thereof,  that  clearance 

5  desirably  being  from  1.5  to  6.5mm.  If  there  should 
be  any  tendency  of  waste  fibres  to  become 
wrapped  around  the  element  30,  or  its  drive  shaft, 
in  the  form  of  a  formed  ring  of  fibres  and  waste, 
this  will  be  stripped  off  by  the  leading  end  of  the 

io  striker  plate  31  . 
In  use,  waste  material  removed  from  the  rotat- 

ing  members  of  the  carding  machine  will  fall  to  the 
conveyor  belt  10  and  will  be  conveyed  thereby  into 
the  plenum  chamber  1  1  .  The  material  falls  from  the 

is  belt  in  the  plenum  chamber  and  is  sucked  from 
that  chamber  by  vacuum  applied  to  the  duct  12. 
Rotating  the  impeller  14  at  high  speed  within  the 
plenum  chamber  will  generate  turbulent  air  flow  in 
the  plenum  chamber  and  maintain  the  waste  ma- 

20  terial  suspended  in  the  air  within  that  chamber  so 
that  it  can  efficiently  be  extracted  therefrom.  If  any 
blockage  does  occur  then  the  resultant  decelera- 
tion  of  impeller  14  will  be  sensed  by  the  detector 
and  the  carding  machine  may  be  stopped  for  the 

25  blockage  to  be  cleared. 
It  will  be  appreciated  that  more  than  one  impel- 

ler  may  be  mounted  within  the  plenum  chamber, 
and  Figure  2  shows  a  possible  location  for  an 
additional  rotatable  element  30  having  the  same 

30  form  as  element  14  and  having  an  associated  strik- 
er  blade  31  .  The  element  30  is  located  immediately 
beneath  the  duct  12  to  assist  movement  of  the 
waste  from  the  plenum  chamber  into  the  duct,  and 
prevent  blocking  in  the  shoulder  region  32  (Figure 

35  3)  where  the  duct  meets  the  plenum  chamber.  If 
desired,  the  rotatable  element  30  may  be  raised 
from  the  position  shown  in  Figure  2  so  that  it  lies 
closer  to  the  shoulder  32  and  indeed  the  element 
30  may  have  one  axial  section  of  greater  diameter 

40  than  the  other,  the  section  of  greater  diameter 
actually  projecting  into  the  entrance  to  the  duct. 
Element  30  may  be  the  same  as  or  different  from, 
element  14,  and  may  be  rotated  at  a  speed  that  is 
the  same  as,  or  different  from,  that  of  the  element 

45  14. 
Figure  4  shows  an  alternative  arrangement 

wherein  parts  similar  to  those  in  Figure  2  are  given 
the  same  reference  numerals  with  the  suffix  "a".  In 
this  case  the  rotatable  element  14a  is  mounted  in 

50  the  plenum  chamber  towards  the  bottom  thereof 
and  in  an  intermediate  position  between  the  con- 
veyor  9a  and  the  duct  12a,  so  that  the  single 
element  may  create  sufficient  turbulence  through- 
out  the  chamber. 

55  Although  the  invention  has  been  particularly 
described  in  relation  to  a  plenum  chamber  at  the 
delivery  end  of  a  conveyor  belt  for  waste  collection, 
it  will  be  understood  that  carding  machines  often 

4 
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have  plenum  chambers  in  other  locations  where 
waste  is  generated  or  collected.  Any  or  all  of  these 
may  also  be  kept  clean  by  mounting  a  high  speed 
impeller  element  for  rotation  therein. 

Figure  1  shows  a  plenum  chamber  at  the  feed 
end  of  the  carding  machine,  namely  at  the  delivery 
end  of  conveyor  belt  9,  but  there  are  other  sites  at 
which  dust  /  waste  material  may  be  generated,  or 
be  collected,  and  which  would  benefit  from  provi- 
sion  of  a  plenum  chamber  and  associated  rotatable 
element  mounted  therein. 

Two  such  sites  are  shown  schematically  in 
Figure  1  ,  and  are  designated  by  references  3a  and 
7a,  located  respectively  adjacent  to  taker-in  3  and 
stripper  roll  7. 

Figures  5  and  6  show  a  drive  train  for  driving  a 
rotatable  element  which  is  housed  within  a  plenum 
chamber  located  within  the  endless  path  followed 
by  the  travelling  flats  5.  Conveniently,  the  drive  to 
the  rotatable  element  is  taken  from  the  drive  to  a 
drive  pulley  /  sprocket  which  drives  the  flats  5 
along  their  path  of  travel. 

Figure  5  is  an  end  view  of  a  drive  arrangement 
for  driving  both  the  flats  5  and  the  rotatable  ele- 
ment,  and  includes  a  drive  motor  32.  As  shown  in 
Figure  6,  rotatable  element  33  is  mounted  on  shaft 
34  for  rotation  therewith,  shaft  34  being  arranged  to 
be  driven  by  motor  32.  In  addition,  a  drive  train  (not 
shown)  moves  the  flats  5  (see  Figure  1)  along  their 
endless  path,  and  a  so-called  nug  wheel  35  moun- 
ted  freely  on  shaft  34  forms  an  idler  mechanism  to 
guide  the  movement  of  the  flats.  Conveniently,  the 
plenum  chamber  (not  shown)  and  the  associated 
rotatable  element  are  housed  within  either  one  of 
the  return  ends  36  or  37  (see  Figure  1)  of  the 
endless  path  of  the  flats  5. 

Figure  7  is  a  schematic  illustration  of  a  plenum 
chamber  38  and  associated  rotatable  element  39 
associated  with  return  end  36  of  the  endless  path 
of  travel  of  the  flats  5.  Although  not  shown,  a 
discharge  duct  will  communicate  with  the  plenum 
chamber  38,  to  discharge  dust  /  waste  material 
generated  and  collected  at  this  region  within  the 
envelope  of  the  path  of  travel  of  the  flats  5. 

Figure  8  shows  schematically  the  provision  of 
plenum  chamber  1  1  over  taker-in  3  and  adjacent  to 
one  of  the  return  ends  of  the  endless  path  of  the 
moving  flats  5.  Plenum  chamber  11  has  a  door  11a 
on  which  impeller  14  is  mounted  via  a  support  14a, 
and  opening  of  the  door  allows  the  impeller  to 
swing  out  of  the  chamber  11  to  facilitate  cleaning 
or  maintenance  when  required 

The  provision  of  some  form  of  monitoring 
means  to  monitor  the  operation  of  the  rotatable 
element  in  the  or  each  plenum  chamber  is  particu- 
larly  advantageous,  both  in  management  of  the 
operation  of  a  carding  engine,  or  a  batch  of  carding 
engines.  As  described  above  with  reference  to  Fig- 

ure  3,  a  rotation  sensor  19a  monitors  the  speed  of 
rotation  of  a  drive  shaft  16  on  which  rotatable 
element  or  impeller  14  is  mounted.  It  should  be 
understood  that  this  is  merely  one  example  of 

5  means  for  monitoring  the  operation  of  the  rotatable 
element,  and  any  other  convenient  means  may  be 
adopted  e.g.  some  means  to  monitor  the  speed  of 
a  drive  belt,  chain  or  the  like  transmitting  rotary 
drive  to  the  rotatable  element. 

io  By  monitoring  the  speed  of  rotation  of  the 
rotatable  element,  any  slowing  down  of  the  element 
to  a  speed  below  its  design  speed  will  be  an 
indication  of  at  least  partial  clogging-up  of  the 
discharge  system,  (the  plenum  chamber,  the  dis- 

15  charge  duct  or  the  outlet  to  a  waste  collection  unit), 
and  this  may  enable  warning  signals  to  be  trig- 
gered  well  in  advance  of  any  dangerous  or  haz- 
ardous  situation  developing.  This  will  enable  reme- 
dial  action  to  be  taken  in  good  time,  and  therefore 

20  this  monitoring  of  the  speed  of  the  rotatable  ele- 
ment  will  provide  early  warning  of  this  potentially 
hazardous  condition. 

With  current  designs  of  carding  engines,  it  is 
present  practice  for  routine  cleaning  to  take  place 

25  at  regular  intervals  of  all  sites  on  the  machine 
where  waste  is  liable  to  accumulate,  or  to  be  col- 
lected.  This  routine  maintenance  work  involves  reg- 
ular  labour  costs,  and  will  usually  involve  down 
time  of  the  machine. 

30  The  provision  therefore  of  monitoring  means 
for  monitoring  the  operation  of  the  rotatable  ele- 
ment  in  the  plenum  chamber,  as  disclosed  herein, 
enables  significantly  improved  management  of  the 
operation  of  a  carding  engine,  or  batch  of  carding 

35  engines.  Thus,  instead  of  carrying  out  routine 
cleaning,  the  engine(s)  can  be  operated  and  clean- 
ing  carried  out  only  when  necessary,  of  which  early 
warning  will  be  given  of  need  for  future  cleaning 
e.g.  in  ten  minutes  time  or  so,  by  monitoring  slow 

40  down  in  the  speed  of  rotation  of  the  rotatable 
element  from  its  design  speed. 

Claims 

45  1.  A  carding  machine  (100)  having  a  feed  means 
(2),  a  taker-in  (3),  a  main  carding  cylinder  (4),  a 
doffer  (6),  a  stripper  arrangement  (7),  a  plenum 
chamber  (11)  located  at  a  region  of  the  ma- 
chine  where  waste  material  is  generated  or 

50  collected  during  operation  of  the  machine,  an 
outlet  duct  (12)  leading  from  the  plenum  cham- 
ber  (11),  and  means  for  generating  negative 
pressure  within  the  duct  (12)  and  the  plenum 
chamber  (11)  in  order  to  discharge  waste  ma- 

55  terial  from  the  plenum  chamber  (11): 
characterised  in  that  an  impeller  (14)  is 

mounted  for  rotation  at  high  speed  within  the 
chamber  to  cause  turbulent  air  flow  within  the 

5 
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chamber  to  mix  with  the  waste  material; 
and  in  that  a  striker  (23)  is  arranged  adja- 

cent  to  the  circular  path  of  travel  defined  by 
the  outermost  part  of  the  impeller  during  rota- 
tion  so  as  to  co-operate  therewith  in  order  to 
prevent  build-up  of  waste  material  on  the  im- 
peller. 

2.  A  machine  according  to  Claim  1,  in  which  an 
endless  conveyor  belt  (9)  is  arranged  to  extend 
below  at  least  the  taker-in  (3),  the  main  carding 
cylinder  (4)  and  the  doffer  (6),  and  the  upper 
run  (10)  of  the  conveyor  belt  (9)  is  arranged  to 
travel  from  the  stripper  end  towards  the  feed 
end  of  the  carding  machine,  and  in  which  the 
plenum  chamber  (11)  is  arranged  around  the 
conveyor  (9)  at  the  feed  end  of  the  carding 
machine. 

3.  A  machine  according  to  Claim  1  or  2,  in  which 
the  impeller  (14)  comprises  a  circular  cylin- 
drical  body  (15)  having  at  least  one  radially 
extending  blade  (20,  21)  mounted  rigidly  there- 
on. 

4.  A  machine  according  to  Claim  3,  in  which  the 
cylindrical  body  (15)  has  at  least  two  blades 
(20,  21)  mounted  thereon  so  that  the  body 
runs  in  balance,  and  having  a  smooth  external 
surface. 

5.  A  machine  according  to  Claim  2,  in  which  the 
clearance  between  the  radially  outermost  part 
of  the  impeller  (14)  is  not  more  than  1cm  from 
the  surface  of  the  conveyor  belt  (9). 

6.  A  machine  according  to  any  one  of  Claims  1  to 
5,  in  which  a  first  impeller  is  mounted  in  the 
plenum  chamber  (11),  and  a  second  impeller  is 
mounted  in  the  vicinity  of  the  entrance  to  the 
duct  (12). 

7.  A  machine  according  to  any  one  of  Claims  1  to 
6,  including  monitoring  means  (19a)  to  monitor 
the  operation  of  the  impeller  (14)  in  the  plenum 
chamber  (11). 

8.  A  machine  according  to  Claim  7,  including  a 
warning  device  coupled  with  the  monitoring 
means  (19a)  and  operable  to  provide  warning 
of  reduction  in  speed  of  the  impeller  (14). 

9.  A  machine  according  to  any  one  of  Claims  1  to 
8,  in  which  the  plenum  chamber  (11),  or  a 
respective  plenum  chamber  is  arranged  in  the 
region  of  one  or  more  of:  the  taker-in  (3);  the 
stripper  arrangement  (7);  within  the  envelope 
of  the  path  of  travel  of  the  flats  (5);  or  within 

one  of  the  return  ends  (36,  37)  around  which 
the  flats  (5)  are  movable. 

10.  A  machine  according  to  Claim  9,  in  which  the 
5  plenum  chamber  is  arranged  within  one  of  the 

return  ends  (36,  37),  and  the  impeller  (14) 
therein  is  arranged  to  be  driven  by  the  same 
drive  means  utilised  to  impart  driving  motion  to 
the  flats  (5)  along  the  closed  path. 

10 
11.  A  carding  machine  (100)  having  a  feed  means 

(2),  a  taker-in  (3),  a  main  carding  cylinder  (4),  a 
doffer  (6),  a  stripper  arrangement  (7),  a  plenum 
chamber  (11)  located  at  a  region  of  the  ma- 

is  chine  where  waste  material  is  collected  or  gen- 
erated  during  operation  of  the  machine,  an 
outlet  duct  (12)  leading  from  the  plenum  cham- 
ber  (11)  to  a  waste  collection  device,  and 
means  for  generating  negative  pressure  within 

20  the  duct  (12)  and  the  plenum  chamber  (11)  in 
order  to  discharge  waste  material: 

characterised  in  that  an  impeller  (14)  is 
mounted  for  rotation  at  high  speed  within  the 
plenum  chamber  (11)  in  order  to  generate  tur- 

25  bulent  air  flow  within  the  chamber  to  mix  with 
the  waste  material,  and  in  that  means  (19a)  is 
provided  to  monitor  the  operation  of  the  impel- 
ler  (14)  and  to  detect  when  the  speed  of  the 
impeller  (14)  falls  below  a  design  speed  so  as 

30  to  be  indicative  of  a  build-up  of  waste  material 
in  the  waste  material  discharge  system 
(14,12),  and  to  provide  an  advance  warning 
signal  that  cleaning  and  /  or  maintenance  of 
the  waste  material  discharge  system  will  be 

35  required  in  the  future. 

Patentanspruche 

1.  Karde  (100)  mit  einer  Speiseeinrichtung  (2), 
40  einem  VorreiBer  (3),  einem  Hauptkardierzylin- 

der  (4)  einem  Doffer  (6),  einer  Abnehmanord- 
nung  (7),  einer  Saugkammer  (11),  welche  bei 
dem  Bereich  der  Karde  angeordnet  ist,  bei 
welchem  Abfallmaterial  erzeugt  wird  oder  wah- 

45  rend  des  Betriebs  der  Karde  gesammelt  wird, 
einer  AuslaBleitung  (12),  die  von  der  Saugkam- 
mer  (11)  wegfuhrt,  und  einer  Einrichtung  zum 
Erzeugen  eines  Unterdruckes  im  Inneren  der 
Leitung  (12)  und  der  Saugkammer,  urn  Abfall- 

50  material  aus  der  Saugkammer  (11)  abzufuhren, 
dadurch  gekennzeichnet,  dal3  ein  Flugelrotor 
(14)  mit  hoher  Geschwindigkeit  drehbar  im  In- 
neren  der  Kammer  angeordnet  ist,  der  im  Inne- 
ren  der  Kammer  eine  turbulente  Stromung  er- 

55  zeugt,  welche  sich  mit  dem  Abfellmaterial  ver- 
mischt,  und  dal3  ein  Abstreichteil  (23)  der 
Nachbarschaft  der  kreisformigen  Bewegungs- 
bahn  angeordnet  ist,  welche  durch  den  am 
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weitesten  auBenliegenden  Abschnitt  des  Flu- 
gelrotors  bei  der  Drehung  durchlaufen  wird,  so 
daB  er  mit  dem  letzteren  zusammenarbeitet, 
urn  ein  Sichaufbauen  von  Abfallmaterial  auf 
dem  Flugelrotor  zu  verhindern. 

2.  Karde  nach  Anspruch  1  ,  bei  welcher  ein  endlo- 
ses  Forderband  (9)  so  angeordnet  ist,  daB  es 
sich  zumindest  unter  dem  VorreiBer  (3),  dem 
Hauptkardierzylinder  (4)  und  dem  Doffer  (6) 
erstreckt,  und  das  obere  Trum  (10)  des  For- 
derbandes  (9)  so  angeordnet  ist,  daB  es  von 
dem  Abnehmende  zum  Beschickungsende  der 
Karde  hin  lauft,  und  bei  welcher  die  Saugkam- 
mer  (11)  beim  Beschickungsende  der  Karde 
urn  den  Forderer  (9)  herum  angeordnet  ist. 

3.  Karde  nach  Anspruch  1  oder  2,  bei  welcher 
der  Flugelrotor  (14)  einen  kreisformigen  zylin- 
drischen  Korper  (15)  aufweist,  welcher  minde- 
stens  eine  in  radialer  Richtung  verlaufende 
Schaufel  (20,  21)  tragt,  die  starr  auf  ihm  ange- 
ordnet  ist. 

4.  Maschine  nach  Anspruch  3,  bei  welcher  der 
zylindrische  Korper  (15)  zumindest  zwei 
Schaufeln  (20,  21)  tragt,  die  auf  ihm  so  ange- 
ordnet  sind,  daB  der  Korper  ausgewuchtet 
lauft,  und  welche  eine  glatte  auBenliegende 
Oberflache  haben. 

5.  Karde  nach  Anspruch  2,  bei  welcher  der  Ab- 
stand  zwischen  dem  in  radialer  Richtung  am 
weitestens  auBenliegenden  Teil  des  Flugelro- 
tors  (14)  von  der  Oberflache  des  Forderban- 
des  (9)  nicht  mehr  als  1  am  betragt. 

6.  Karde  nach  einem  der  Anspruche  1  bis  5,  bei 
welchem  ein  erster  Flugelrotor  in  der  Saug- 
kammer  (11)  angeordnet  ist  und  zweiter  Flu- 
gelrotor  in  der  Nachbarschaft  des  Einlasses  zu 
der  Leitung  (12)  angeordnet  ist. 

7.  Karde  nach  einem  der  Anspruche  1  bis  6,  mit 
einer  Uberwachungseinrichtung  (19a),  welche 
das  Arbeiten  des  Flugelrotors  (14)  in  der  Saug- 
kammer  (11)  uberwacht. 

8.  Karde  nach  Anspruch  7  mit  einer  Warnvorrich- 
tung,  welche  mit  der  Uberwachungseinrichtung 
(19a)  gekoppelt  ist  und  so  arbeitet,  daB  sie 
eine  Warnung  fur  eine  Drehzahlverminderung 
des  Flugelrotors  (14)  erzeugt. 

9.  Karde  nach  einem  der  Anspruche  1  bis  8,  bei 
welcher  die  Saugkammer  (11)  oder  eine  be- 
trachtete  Saugkammer  in  dem  Bereich  eines 
oder  mehrerer  der  nachgenannten  Teile  ange- 

ordnet  ist:  der  VorreiBer  (3);  die  Abnehmanord- 
nung  (7);  das  Innere  der  Hullflache  der  Bewe- 
gungsbahn  der  Flachbander  (5);  oder  das  Inne- 
re  der  Umlenkenden  (36,  37),  urn  welche  die 

5  Flachbander  (5)  umlaufen. 

10.  Karde  nach  Anspruch  9,  bei  welcher  die  Saug- 
kammer  im  Inneren  eines  der  Umlenkenden 
(36,  37)  angeordnet  ist  und  der  in  ihr  angeord- 

io  nete  Flugelrotor  (14)  so  angeordnet  ist,  daB  er 
durch  dieselbe  Antriebsanordnung  angetrieben 
wird,  durch  welche  die  Flachbander  (5)  langs 
des  geschlossenen  Weges  in  Bewegung  ge- 
setzt  werden. 

15 
11.  Karde  (100)  mit  einer  Speiseeinrichtung  (2), 

einem  VorreiBer  (3),  einem  Hauptkardierzylin- 
der  (4),  einem  Doffer  (6),  einer  Abnehmanord- 
nung  (7),  einer  Saugkammer  (11),  welche  in 

20  einem  Bereich  der  Maschine  angeordnet  ist, 
wo  Abfallmaterial  wahrend  des  Betriebes  der 
Maschine  gesammelt  wird  oder  erzeugt  wird, 
einer  AuslaBleitung  (12),  die  von  der  Saugkam- 
mer  (11)  zu  einer  Abfall-Sammelvorrichtung 

25  fuhrt,  und  einer  Einrichtung  zum  Erzeugen  ei- 
nes  Unterdruckes  in  der  Leitung  (12)  und  der 
Saugkammer  (11),  urn  Abfallmaterial  abzu- 
transportieren,  daduch  gekennzeichnet,  daB  in 
der  Saugkammer  (11)  ein  Flugelrotor(14)  zum 

30  Umlauf  mit  hoher  Drehzahl  angeordnet  ist,  wel- 
cher  im  Inneren  der  Kammer  eine  turbulente 
Luftstromung  erzeugt,  welche  sich  mit  dem 
Abfallmaterial  vermischt,  und  daB  eine  Einrich- 
tung  (19a)  vorgesehen  ist,  welche  das  Arbeiten 

35  des  Flugelrotors  (14)  uberwacht  und  anspricht, 
wenn  die  Drehzahl  des  Flugelrotors  (14)  unter 
eine  Solldrehzahl  abfallt,  so  daB  eine  Anzeige 
dafur  erhalten  wird,  daB  sich  Abfallmaterial  in 
dem  Abfallmaterial-Abfuhrsystem  (14,  12)  auf- 

40  baut,  und  daB  ein  Vorwarnsignal  dafur  erhalten 
wird,  daB  ein  Reinigen  und/oder  Warten  des 
Abfallmaterial-Abfuhrsystems  in  der  Zukunft 
benotigt  wird. 

45  Revendicatlons 

1.  Machine  de  cardage  (100)  comprenant  un 
moyen  d'alimentation  (2),  un  dispositif  preneur 
(3),  un  cylindre  principal  de  cardage  (4),  un 

50  dispositif  de  sortie  (6),  un  dispositif  separateur 
(7),  une  chambre  de  distribution  (11)  placee  en 
une  region  de  la  machine  dans  laquelle  les 
dechets  sont  formes  ou  collectes  pendant  le 
fonctionnement  de  la  machine,  une  conduite 

55  de  sortie  (12)  partant  de  la  chambre  de  distri- 
bution  (11),  et  un  moyen  pour  creer  une  de- 
pression  a  I'interieur  de  la  conduite  (12)  et  de 
la  chambre  de  distribution  (11)  afin  de  degager 
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les  dechets  de  la  chambre  de  distribution  (11) 

caracterisee  en  ce  qu'une  helice  (14)  est  mon- 
tee  rotative  a  grande  vitesse  a  I'interieur  de  la 
chambre  pour  creer  un  flux  d'air  turbulent  a  5 
I'interieur  de  la  chambre  et  le  melanger  avec 
les  dechets  ; 
et  en  ce  qu'un  deflecteur  (23)  est  dispose 
adjacent  au  trajet  circulaire  de  deplacement 
defini  par  la  partie  la  plus  exterieure  de  I'helice  10 
pendant  sa  rotation  afin  de  cooperer  avec  I'he- 
lice  pour  empecher  ('accumulation  de  dechets 
sur  I'helice. 

Machine  selon  la  revendication  1,  dans  laquelle  is 
est  montee  une  bande  transporteuse  sans  fin 
(9)  qui  s'etend  au  moins  sous  le  dispositif 
preneur  (3),  le  cylindre  principal  de  cardage  (4) 
et  le  dispositif  de  sortie  (6),  et  dans  laquelle  le 
plateau  superieur  (10)  de  la  bande  transporteu-  20 
se  (9)  est  agence  pour  se  deplacer  depuis 
I'extremite  du  separateur  en  direction  de  I'ex- 
tremite  d'alimentation  de  la  machine  de  carda- 
ge,  et  dans  laquelle  la  chambre  de  distribution 
(11)  est  disposee  autour  de  la  bande  transpor-  25 
teuse  (9)  a  I'extremite  d'alimentation  de  la  ma- 
chine  de  cardage. 

Machine  selon  la  revendication  1  ou  2,  dans 
laquelle  I'helice  (14)  comprend  une  ame  cylin-  30 
drique  circulaire  (15)  sur  laquelle  est  rigide- 
ment  fixee  au  moins  une  pale  orientee  radiale- 
ment  (20,  21). 

Machine  selon  la  revendication  3,  dans  laquelle  35 
I'ame  cylindrique  (15)  porte  au  moins  deux 
pales  (20,  21)  montees  sur  I'ame  de  maniere 
que  cette  derniere  soit  equilibree  en  rotation  et 
possede  une  surface  exterieure  lisse. 

40 
Machine  selon  la  revendication  2,  dans  laquelle 
I'ecart  entre  la  partie  radialement  la  plus  exte- 
rieure  de  I'helice  (14)  et  la  surface  de  la  bande 
transporteuse  (9)  n'est  pas  superieur  a  1  cm. 

45 
Machine  selon  I'une  quelconque  des  revendi- 
cations  1  a  5,  dans  laquelle  une  premiere 
helice  est  montee  dans  la  chambre  de  distribu- 
tion  (11),  et  une  seconde  helice  est  montee  au 
voisinage  de  I'entree  de  la  conduite  (12).  so 

Machine  selon  I'une  quelconque  des  revendi- 
cations  1  a  6,  comprenant  un  moyen  de  sur- 
veillance  (19a)  pour  surveiller  le  mouvement 
de  I'helice  (14)  dans  la  chambre  de  distribution  55 
(11). 

8.  Machine  selon  la  revendication  7,  comprenant 
un  dispositif  avertisseur  couple  au  moyen  de 
surveillance  (19a)  et  ayant  pour  fonction 
d'avertir  en  cas  de  reduction  de  la  vitesse  de 
I'helice  (14). 

9.  Machine  selon  I'une  quelconque  des  revendi- 
cations  1  a  8,  dans  laquelle  la  chambre  de 
distribution  (11),  ou  une  chambre  de  distribu- 
tion  respective  est  disposee  dans  la  region 
d'un  ou  plusieurs  des  elements  suivants  :  le 
dispositif  preneur  (3)  ;  le  dispositif  separateur 
(7)  ;  a  I'interieur  de  I'enveloppe  de  la  trajectoi- 
re  de  deplacement  des  cylindres  lisses  (5)  ;  ou 
a  I'interieur  de  I'une  des  extremites  de  retour 
(36,  37)  autour  desquelles  les  meplats  (5)  sont 
mobiles. 

10.  Machine  selon  la  revendication  9,  dans  laquelle 
la  chambre  de  distribution  est  placee  dans 
I'une  des  extremites  de  retour  (36,  37)  et  dans 
laquelle  I'helice  (14)  contenue  dans  cette 
chambre  est  disposee  pour  etre  entraTnee  par 
le  meme  moyen  d'entraTnement  que  celui  qui 
communique  le  mouvement  d'entraTnement 
aux  cylindres  lisses  (5)  le  long  du  trajet  ferme. 

11.  Machine  de  cardage  (100)  ayant  un  moyen 
d'alimentation  (2),  un  dispositif  preneur  (3),  un 
cylindre  principal  de  cardage  (4)  un  dispositif 
de  sortie  (6),  un  dispositif  separateur  (7),  une 
chambre  de  distribution  (11)  placee  dans  une 
zone  de  la  machine  dans  laquelle  les  dechets 
sont  collectes  ou  formes  pendant  le  fonction- 
nement  de  la  machine,  une  conduite  de  sortie 
(12)  partant  de  la  chambre  de  distribution  (11) 
vers  un  dispositif  de  collecte  des  dechets,  et 
un  moyen  pour  creer  une  depression  a  I'inte- 
rieur  de  la  conduite  (12)  et  de  la  chambre  de 
distribution  (11)  afin  de  degager  les  dechets  : 
caracterisee  en  ce  qu'une  helice  (14)  est  mon- 
tee  en  rotation  a  grande  vitesse  a  I'interieur  de 
la  chambre  de  distribution  (11)  pour  creer  un 
courant  d'air  turbulent  a  I'interieur  de  la  cham- 
bre  et  le  melanger  avec  les  dechets,  et  en  ce 
qu'un  moyen  (19a)  est  prevu  pour  surveiller  le 
fonctionnement  de  I'helice  (14)  et  pour  detec- 
ter  a  quel  moment  la  vitesse  de  I'helice  (14) 
descend  en-dessous  d'une  vitesse  nominale 
de  fagon  a  pouvoir  signaler  une  accumulation 
de  dechets  dans  le  systeme  de  degagement 
des  dechets  (14,  12),  et  a  former  d'avance  un 
signal  avertissant  que  le  nettoyage  et/ou  la 
maintenance  du  systeme  de  degagement  des 
dechets  seront  necessaires  dans  I'avenir. 
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