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Description 

This  invention  relates  to  a  jet  dyeing  apparatus  for 
dyeing  textile  materials  which  is  particularly  desirable 
for  use  in  dyeing  textile  fabrics  in  rope  form.  In  appara- 
tuses  of  this  type,  the  fabric  to  be  treated  is  continuously 
circulated  through  a  treatment  zone  or  transport  tube  in 
which  dye  liquor  is  applied  to  the  fabric  under  pressure. 
The  pressurized  liquor  serves  a  dual  function,  namely 
to  dye  the  fabric  as  well  as  to  impart  movement  to  the 
fabric  rope  which  is  conveyed  from  the  transport  tube 
into  a  fabric  storage  chamber.  Within  the  storage  cham- 
ber,  the  fabric  is  submerged  in  excess  dye  liquor  and 
moves  through  this  chamber  suspended  in  the  liquor  un- 
til  it  is  removed  from  the  opposite  end  for  conveyance 
through  the  transport  tube  whereupon  the  cycle  is  re- 
peated. 

As  noted,  pressurized  dye  liquor  is  applied  to  the 
fabric  in  the  fabric  transport  tube.  For  this  purpose,  the 
tube  typically  includes  at  least  one  peripheral  liquor 
sprayer  or  "P.L.S."  which  is  designed  to  apply  the  liquor 
under  pressure  to  the  fabric  about  its  complete  circum- 
ference.  It  is  particularly  desirable  to  apply  the  pressu- 
rized  liquor  in  a  way  which  enhances  the  interchange 
between  the  dyestuffs  and  the  fabric  in  order  to  enhance 
the  uniformity  of  the  dye  application  to  the  fabric.  In  order 
to  dye  the  fabric  successfully,  however,  it  is  also  neces- 
sary  that  the  fabric  travels  at  relatively  high  speeds 
through  the  transport  tube,  but  while  still  ensuring  that 
the  desired  level  of  liquor-fabric  interchange  occurs. 

In  order  to  increase  operating  speeds,  it  is  custom- 
ary  to  utilize  relatively  high  liquor  pressures  in  the  pe- 
ripheral  liquor  sprayer,  for  example,  in  order  to  enhance 
fabric  throughput  and  fabric-liquor  interchange.  Unfor- 
tunately,  the  use  of  high  water  pressures  often  results 
in  damage  to  the  surface  of  the  fabric  (i.e.,  peeling  or 
pitting)  and  "stitch"  deformation.  The  problem  is  partic- 
ularly  acute  with  lightweight  fabrics  which  are  more  sus- 
ceptible  to  damage  from  the  relatively  high  pressures 
which  means  that  the  fabric  finisher  must  typically  either 
reduce  his  operating  rates  or  compromise  the  quality  of 
the  resulting  dyed  products. 

Representative  jet  dyeing  machines  for  dyeing  fab- 
rics  in  continuous  rope  form  are  shown,  for  example,  in 
United  States  Patent  Nos.  3,587,256  (Spara), 
3,949,575  (Turner,  etal.),  3,982,411  (Kreitz),  4,083,208 
(Ekstroem),  and  4,318,286  (Sturkey).  The  art-recog- 
nized  problems  of  surface  degradation  in  dye  treat- 
ments,  and  with  lightweight  fabrics  in  particular,  are  de- 
scribed  in  Kreitz  and  Sturkey.  For  his  part,  Kreitz  sug- 
gests  that  a  plurality  of  nozzles  be  utilized  of  differing 
construction  depending  upon  the  type  of  fabric  to  be 
treated  in  the  jet  dyeing  apparatus.  This  increases 
downtime  since  the  apparatus  must  be  modified  each 
time  the  weight  of  the  fabric  to  be  treated  in  the  jet  dyeing 
apparatus  is  changed  materially.  As  an  alternative,  Stur- 
key  proposes  the  use  of  a  modified  j-box  and  an  elon- 
gate  liquor  transport  tube  which  has  a  steep  upward  in- 

cline  in  order  to  ensure,  according  to  Sturkey,  that  the 
treated  fabric  will  be  conveyed  through  the  transport 
tube  with  relatively  reduced  surface  degradation.  The 
problem  in  the  Sturkey  device,  however,  is  that  the  use 

5  of  a  single  liquor  sprayer  at  the  inlet  in  combination  with 
the  elongate  tube,  means  that  extremely  high  pressures 
must  be  used  in  order  to  maintain  any  reasonable 
throughput  through  the  jet  dyeing  machine. 

A  still  further  modified  jet  dyeing  apparatus  is  de- 
10  scribed  in  U.S.  patent  No.  4,083,208  to  Ekstroem  which 

also  recognizes  the  problem  presented  by  the  desire  to 
use  the  same  jet  dyeing  apparatus  for  the  purpose  of 
dyeing  either  lightweight  or  heavier  fabrics  as  well  as 
yarns.  Ekstroem  suggests  the  use  of  a  discharge  pipe 

is  of  varying  undulated  constructions  which  also  requires 
changes  in  piping  construction  depending  upon  the 
weight  of  the  fabric  to  be  treated.  Furthermore,  Ekstro- 
em  advocates  the  use  of  a  perforated  region  in  the  un- 
dulated  pipe  for  the  purpose  of  reducing  the  rate  of  travel 

20  in  the  fabric,  ostensibly  for  the  reason  of  reducing  tur- 
bulence  at  the  discharge  point,  but  with  the  result  that 
substantial  liquor  will  be  drained  from  the  fabric  while  it 
is  still  in  the  transport  chamber,  and  with  the  additional 
result  that  the  capacity  of  the  apparatus  will  be  unduly 

25  restricted. 
Additional  fabric  transporting  arrangements  are 

shown  in  U.S.  Patent  Nos.  1,665,624  (Conrad), 
2,225,050  (Collier),  2,403,311  (Steele),  3,802,840 
(Chiba,  et  al.),  4,041,559  (Von  Der  Eltz),  4,142,385 

30  (Sandberg,  et  al.),  4,766,743  (Biancalani,  et  al.),  and  in 
United  Kingdom  patent  application  2,031,969,  French 
publication  no.  2,315,564,  and  German  Offenlegung- 
schrifft  2,140,788  which  depicts  an  apparatus  for  load- 
ing  and  unloading  textile  material  to  be  wet  treated. 

35  Even  where  higher  throughput  rates  in  the  fabric 
transport  tube  are  achieved,  related  problems  can  arise 
which  limit  the  effective  capacity  of  the  jet  dyeing  appa- 
ratus.  Specifically,  it  is  customary  in  dyeing  fabrics  that 
the  fabric  leaving  the  fabric  transport  tube  is  delivered 

40  into  the  storage  chamber,  which  is  otherwise  referred  to 
as  the  "j-box"  or  keir.  The  apparatus  which  controls  the 
placement  of  the  fabric  within  the  storage  chamber  or  j- 
box  is  typically  referred  to  as  the  "plaiter".  It  is  customary 
in  plaiting  the  fabrics  to  induce  the  formation  of  longitu- 

45  dinal  folds  in  the  fabric  as  shown,  for  example,  in  U.S. 
Patent  Nos.  4,318,286  (Sturkey)  and  in  4,023,385 
(Hurd),  the  latter  of  which  describes  an  oscillating  valve 
for  inducing  formation  of  the  folds  through  the  use  of  air 
pressure.  These  arrangements  can  create  problems  in 

so  the  form  of  entanglement  of  the  fabric  in  the  chamber 
and  are  inefficient  because  the  capacity  in  the  storage 
chamber  is  under-utilized. 

Alternative  arrangements  for  plaiting  fabrics  in  a  jet 
dyeing  machine  are  shown  in  U.S.  Patent  No.  2,579,563 

55  to  Gallinger  and  in  United  Kingdom  patent  application 
2,004,927  ("Mezzera")  on  which  the  pre-characterising 
part  of  the  independent  claims  are  based.  In  accordance 
with  the  disclosures  in  these  additional  references,  a 
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plaiting  nozzle  is  oscillated  transverse  to  the  direction 
of  travel  of  the  fabric  through  the  fabric  transport  tube 
and  is  also  preferably  oscillated  in  a  longitudinal  direc- 
tion  (using  the  hood  21  in  Mezzera,  for  example)  or  by 
axial  movements  of  the  discharge  nozzle  in  accordance  s 
with  the  embodiment  shown  in  Figure  4  of  Mezzera.  The 
transverse  and  longitudinal  action  results  in  a  paralleli- 
piped  arrangement  of  the  fabric  which  is  said  to  improve 
the  stability  of  the  stored  fabric  in  the  j-box  in  order  to 
attempt  to  minimize  occurrences  of  fabric  entanglement  10 
within  the  j-box  or  storage  chamber. 

As  an  alternative  to  the  simultaneous  plaiting  of  the 
fabric  in  both  the  longitudinal  and  transverse  orienta- 
tions,  it  is  also  known  in  the  art  that  the  entire  fabric 
transport  tube,  including  a  fixed  plaiting  nozzle,  may  be  15 
oscillated  in  a  direction  transverse  to  the  main  path  of 
travel  of  the  fabric.  While  this  approach  forms  generally 
transverse  folds  in  the  fabric,  it  substantially  limits  the 
production  capacity  of  the  apparatus  and  increases 
wear  and  tear  on  the  entire  assembly.  Furthermore,  the  20 
fabric  is  deposited  in  the  fabric  storage  chamber  in  a 
generally  arcuate  pattern  which  is  inherently  unstable 
and  which  wastes  the  available  capacity  in  the  fabric 
storage  chamber. 

A  similar  problem  of  the  instability  of  the  fabric  lead-  25 
ing  to  entanglement  also  arises  from  the  use  of  a  fabric 
discharge  nozzle  of  the  orientation  shown  in  the  Mez- 
zera  United  Kingdom  reference  described  above  since 
the  angle  of  the  discharge  nozzle  is  disposed  outwardly 
in  a  manner  which  will  inherently  deposit  the  fabric  in  a  30 
generally  arcuate  pattern  as  it  is  placed  in  the  j-box.  This 
stack  is  inherently  unstable  and  wastes  capacity  within 
the  storage  chamber.  Here  again,  the  most  significant 
problems  are  presented  by  lightweight  fabrics  and,  as 
noted  above,  it  is  particularly  desirable  to  provide  a  jet  35 
dyeing  apparatus  which  is  effective  for  dyeing  both  light- 
weight  as  well  as  heavier  weight  fabrics  while  maximiz- 
ing  the  overall  capacity  of  the  apparatus. 

In  accordance  with  the  present  invention,  the  de- 
sired  object  of  maximizing  capacity  while  minimizing  40 
tension  and  creasing  of  the  fabric  in  the  "J"-box  leading 
to  entanglements  is  achieved  by  providing  a  jet  dyeing 
apparatus  for  use  in  dyeing  textile  materials  in  rope 
form,  and  comprising  a  treatment  chamber  containing 
liquid  positioned  in  the  lower  portion  of  said  apparatus  45 
and  having  an  upwardly  open  inlet  and  an  upwardly 
open  outlet,  a  fabric  transport  tube  positioned  above 
said  treatment  chamber  and  comprising  an  elongate  tu- 
bular  member  which  defines  a  generally  horizontal  cen- 
treline  and  which  includes  an  entry  end  and  an  exit  end,  so 
at  least  one  liquid  application  jet  positioned  along  said 
fabric  transport  tube  for  applying  pressurized  liquid  dye 
to  the  fabric  in  said  tube  so  as  to  dye  the  fabric  and  ad- 
vance  the  fabric  therethrough,  a  plaiting  member  mount- 
ed  to  said  exit  end  of  said  transport  tube  and  including  55 
an  outlet  nozzle  which  overlies  the  inlet  of  said  treatment 
chamber,  and  means  for  oscillating  said  plaiting  mem- 
ber  about  said  centreline  of  said  transport  tube  such  that 

said  outlet  nozzle  oscillates  in  a  plane  which  is  substan- 
tially  transverse  to  said  centreline  such  that  the  fabric 
passing  through  said  fabric  transport  tube  is  deposited 
in  said  treatment  chamber,  characterised  in  that  said  ap- 
paratus  includes  a  housing  in  which  said  fabric  transport 
tube  and  said  treatment  chamber  are  positioned,  and  in 
that  said  outlet  nozzle  is  rectangular  in  cross-section, 
directed  substantially  vertically  downwards  and  is  oscil- 
lated  such  that  each  fold  is  deposited  so  as  to  overlie 
the  preceding  fold. 

Also  in  accordance  with  a  particularly  preferred  as- 
pect  of  the  present  invention,  increased  capacity  may 
be  attained  through  the  use  of  a  fabric  transport  tube 
which  includes  a  plurality  of  peripheral  liquor  sprayer 
systems  or  other  jets  which  are  fed  with  dyeing  liquor 
from  a  common  supply.  In  this  fashion  as  described 
herein,  the  highest  fabric  speeds  may  be  achieved  at 
the  lowest  possible  water  pressure.  In  accordance  with 
this  aspect  of  the  invention,  the  first  peripheral  liquor 
sprayer  is  preferably  placed  at  the  entry  end  of  the  fabric 
transport  tube,  i.e.  the  fabric  inlet  to  the  fabric  transport 
tube,  while  a  second  peripheral  liquor  sprayer  is  prefer- 
ably  positioned  just  beyond  the  midpoint  of  the  fabric 
transport  tube.  I  n  addition,  the  section  of  the  fabric  trans- 
port  tube  between  the  first  peripheral  liquor  sprayer  and 
the  approximate  midpoint  of  the  transport  tube  defines 
a  first  transport  zone  which  is  preferably  downwardly  in- 
clined  at  a  mild  angle  while  the  section  of  the  fabric 
transport  tube  after  the  midpoint  and  containing  the  sec- 
ond  peripheral  liquor  sprayer,  is  generally  upwardly  in- 
clined  toward  the  plaiting  nozzle  to  define  a  second 
transport  zone. 

The  use  of  a  plurality  of  liquor  sprayer  systems  in 
accordance  with  the  invention  will  correspondingly  in- 
crease  the  volume  of  liquor  which  is  applied  to  the  fabric 
in  the  fabric  transport  tube  to  enhance  the  liquor-fabric 
interchange  within  the  transport  tube.  In  this  fashion,  the 
attainment  of  relatively  higher  throughput  rates  may  be 
accomplished  despite  the  fact  that  relatively  lower  out- 
put  pressures  may  be  utilized  at  each  of  the  peripheral 
liquor  sprayers,  respectively,  to  improve  the  quality  of 
the  dyed  products. 

As  noted,  the  use  of  a  plurality  of  peripheral  liquor 
sprayers  will  increase  the  overall  volume  of  liquor 
traveling  through  the  fabric  transport  tube  with  the  fur- 
ther  result  that  greater  volumes  of  excess  liquor  will  be 
deposited  by  the  outlet  nozzle  of  the  plaiter  onto  the  or- 
derly  fabric  pleats  previously  formed  by  the  plaiting 
mechanism.  In  order  to  avoid  disruption  of  the  orderly 
pattern  of  the  fabric  pleats  which  have  been  formed  pre- 
viously  in  the  j-box,  the  invention  may  additionally  in- 
clude  an  excess  liquor  bypass  which  may  be  desirably 
formed  integrally  with  the  outlet  nozzle  of  the  plaiting 
mechanism.  The  excess  liquor  bypass  is  formed  on  the 
outer  curve  of  the  elbow  defining  the  outlet  nozzle  and 
adjacent  the  defined  path  of  travel  for  the  fabric.  In  view 
of  the  pressures  which  are  preferably  employed  in  op- 
eration,  the  excess  liquor  will  travel  through  a  perforated 
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plate  in  the  outlet  nozzle  so  that  the  liquor  is  diverted 
outside  the  main  area  of  the  liquid  treatment  chamber 
so  that  a  relatively  small  percentage  of  dye  liquor  enter- 
ing  the  liquid  treatment  chamber  falls  directly  on  the  fab- 
ric  which  has  been  plaited.  The  excess  liquor  may  then  s 
travel  through  a  distinct  path  of  travel  and  may  be  in  fluid 
communicating  relation  to  the  chamber  through  perfo- 
rations  or  the  like  so  that  the  liquor  may  then  be  recir- 
culated  to  the  header  associated  with  the  peripheral  liq- 
uor  sprayers.  10 

The  unique  plaiting  system  as  described  herein  de- 
posits  the  fabric  in  the  storage  chamber  in  an  orderly 
manner  so  that  the  full  width  of  the  chamber  is  utilized 
and  so  that  each  new  plait  of  fabric  is  deposited  in  over- 
lying  relatively  straight  folds  square  to  the  centerline  of  15 
the  storage  chamber.  In  this  manner,  the  fabric  remains 
relatively  undisturbed  until  it  reaches  the  front  exit  of  the 
storage  chamber  and  helps  to  ensure  that  entanglement 
of  the  stored  fabric  as  it  moves  through  the  storage 
chamber  will  be  minimized  or  avoided  completely.  In  ad-  20 
dition,  the  use  of  a  plurality  of  liquor  sprayers  as  de- 
scribed  in  conjunction  with  the  preferred  transport  tube 
enables  the  attainment  of  relatively  higher  operating 
speeds  while  minimizing  the  likelihood  of  fabric  degra- 
dation  in  the  process.  25 

This  invention  also  relates  to  the  method  or  dyeing 
a  length  of  textile  material  as  described  herein  which  in- 
cludes  the  steps  of  guiding  a  length  of  textile  material 
through  a  generally  horizontally  directed  transport  tube 
while  applying  a  jet  of  liquid  dye  onto  the  material  in  the  30 
tube  to  dye  the  fabric  and  advance  it  through  the  trans- 
port  tube.  The  textile  material  is  then  advanced  substan- 
tially  vertically  downwards  from  the  exit  end  of  the  trans- 
port  tube  which  is  rectangular  and  reciprocated  in  a 
plane  which  is  substantially  perpendicular  to  the  direc-  35 
tion  of  advance  through  the  transport  tube  so  as  to  form 
relatively  straight  folds  of  the  material  in  the  transport 
chamber  with  each  fold  overlying  the  preceding  fold. 

Additional  features  of  the  invention  will  be  described 
hereinbelow  in  conjunction  with  the  accompanying  40 
drawings  in  which: 
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eral  pattern  of  deposition  of  the  fabric  in  accordance 
with  the  invention. 

As  shown  in  schematic  form  in  Figure  1  the  jet  dye- 
ing  apparatus  comprises  a  housing  H  which  includes  a 
liquid  treatment  chamber  or  j-box  10  in  the  lower  portion 
of  the  housing  and  a  fabric  transport  tube  1  1  in  the  hous- 
ing  above  the  liquid  treatment  chamber.  In  use,  the  fab- 
ric  1  enters  the  fabric  transport  tube  11  with  the  assist- 
ance  of  a  driven  rotating  cylinder  2  as  is  customary  in 
jet  dyeing  apparatuses  of  this  general  type. 

The  fabric  enters  the  fabric  transport  tube  11  at  a 
fabric  inlet  or  entry  end  1  6  and  is  immediately  contacted 
with  liquor  from  a  jet  apparatus  or  peripheral  liquor 
sprayer  3  which  is  supplied  with  liquor  from  a  common 
supply  or  header  12.  The  preferred  peripheral  liquor 
sprayer  sprays  liquor  on  the  fabric  in  a  manner  which 
both  dyes  the  fabric  and  which  also  serves  to  transport 
the  fabric  1,  which  is  typically  in  continuous  rope  form, 
along  the  longitudinal  direction  of  the  fabric  transport 
tube  11  and  ultimately  to  the  plaiter  mechanism  7. 

In  accordance  with  the  present  invention,  the  fabric 
transport  tube  11  preferably  includes  a  plurality  of  pe- 
ripheral  liquor  sprayers  including  the  first  aforemen- 
tioned  sprayer  3  at  the  inlet  or  entry  end  1  6  to  the  fabric 
transport  tube  1  1  and  a  second  peripheral  liquor  sprayer 
4.  The  two  peripheral  sprayers  are  preferably  supplied 
by  a  common  header  12.  In  accordance  with  the  pre- 
ferred  arrangement  shown  in  Figure  3,  the  second  pe- 
ripheral  liquor  sprayer  4  is  preferably  positioned  down- 
stream  of  the  first  peripheral  liquor  sprayer  3  and  closely 
adjacent  the  midpoint  20  of  the  fabric  transport  tube  11  . 
As  shown,  the  nozzle  of  the  second  peripheral  liquor 
sprayer  4  is  spaced  approximately  1  35mm  from  the  ap- 
proximate  midpoint  20. 

In  accordance  with  one  aspect  of  this  invention,  and 
as  shown  particularly  in  Figure  3,  the  fabric  transport 
tube  11  defines  a  generally  horizontal  centerline  C  (Fig- 
ure  3).  In  addition,  the  transport  tube  11  is  preferably 
downwardly  inclined  in  the  region  between  the  entry  to 
the  fabric  transport  tube  16  at  the  first  peripheral  liquor 
sprayer  3  and  then  upwardly  inclined  beginning  near  the 
midpoint  of  the  fabric  transport  tube  20.  In  this  manner, 
a  first  transport  zone  is  defined  commencing  at  the  fabric 
inlet  to  the  fabric  transport  tube  16  where  the  first  pe- 
ripheral  liquor  sprayer  3  is  positioned,  and  then  extend- 
ing  at  a  generally  downward  mild  incline  to  the  approx- 
imate  midpoint  20  of  the  fabric  transport  tube  11  where- 
upon  a  second  transport  zone  intersects  the  first  trans- 
port  zone  at  the  lowermost  point  in  the  fabric  transport 
tube  and  then  extends  at  a  gentle  slope  upwardly  at  an 
incline  to  the  outlet  of  the  fabric  transport  tube  defined 
by  the  means  mounting  the  plaiter  mechanism  7. 

In  accordance  with  the  preferred  embodiment,  the 
fabric  transport  tube  will  have  a  shallow  v-shaped  out- 
line  in  profile.  In  this  manner,  the  fabric  transport  tube 
11  will  be  flooded  with  dye  liquor  to  improve  the  liquor 
fabric  interchange  within  the  fabric  transport  tube,  but 

Figure  1  is  a  side  schematic  view  showing  the  gen- 
eral  arrangement  of  the  fabric  transport  tube  and 
particularly  in  relation  to  the  j-box  or  liquid  treatment  45 
chamber; 
Figure  2  is  a  side  perspective  view  which  particu- 
larly  depicts  the  fabric  transport  tube  and  the  plait- 
ing  mechanism  made  in  accordance  with  this  inven- 
tion  to  deposit  the  fabric  in  an  orderly  way  within  the  so 
liquid  treatment  chamber  and  also  depicting  the 
preferred  rectangular  design  of  the  outlet  nozzle; 
Figure  3  is  a  detailed  side  elevation  view  depicting 
the  fabric  transport  tube  and  the  plaiting  mechanism 
including  the  outlet  nozzle  in  detail  in  accordance  55 
with  the  present  invention;  and 
Figure  4  is  a  front  schematic  taken  substantially 
along  the  line  4-4  in  Figure  2  and  depicting  the  gen- 
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without  significantly  impeding  the  progress  of  the  fabric 
through  the  transport  tube.  In  addition,  this  design  cre- 
ates  a  slight  turbulence  which  tends  to  rearrange  the 
fabric  folds  leaving  the  first  transport  zone  prior  to  treat- 
ment  in  the  second  peripheral  liquor  sprayer  4. 

The  effective  pressures  at  the  nozzles  of  the  periph- 
eral  liquor  sprayers  3  and  4  may  be  varied  in  accordance 
with  the  invention,  but  will  typically  range  from  0.  1  to  0.5 
bar  which  will  correspondingly  affect  the  speed  of  travel 
for  the  fabric  1  through  the  fabric  transport  tube  11  .  For 
example,  in  the  arrangement  as  particularly  depicted  in 
detail  in  Figure  3,  the  rate  of  travel  for  the  fabric  attain- 
able  with  this  arrangement  is  approximately  110  meters 
per  minute  at  0.10  bar  inlet  pressure  and  rises  to  a  rate 
of  approximate  240  meters  per  minute  at  a  correspond- 
ing  water  pressure  of  0.40  bar  at  the  peripheral  liquor 
sprayers  3  and  4.  The  angle  defined  by  the  interior  di- 
ameter  of  the  fabric  transport  tube  and  the  sidewall  of 
the  nozzle  within  the  peripheral  liquor  sprayer  may  also 
be  varied  but  as  shown  is  approximately  30  degrees. 

The  included  angle  defined  between  the  two  sec- 
tions  of  the  fabric  transport  tube  at  the  midpoint  20  also 
may  be  varied  in  accordance  with  the  invention,  but  will 
preferably  fall  in  the  range  from  about  1  1  0  to  about  1  80 
degrees  and  preferably  in  the  range  from  about  130  to 
160  degrees  to  define  the  slight  "v"  shape  in  profile.  As 
shown  in  Figure  3,  the  particular  preferred  arrangement 
defines  an  included  angle  of  about  150  degrees  at  the 
midpoint  20  which  is  the  junction  between  the  first  trans- 
port  section  and  the  second  transport  section. 

The  overall  length  of  the  fabric  transport  tube  11  al- 
so  may  be  varied  in  accordance  with  the  present  inven- 
tion  as  may  be  the  approximate  length  of  the  first  and 
second  transport  zones  defined  by  the  fabric  transport 
tube.  For  example  the  length  of  the  first  transport  zone 
which  is  defined  by  the  distance  from  the  entry  point  16 
to  the  fabric  transport  tube  11  to  the  approximate  mid- 
point  20  may  vary  in  the  range  from  200  to  800  millim- 
eters  and  is  approximately  500  millimeters  in  the  partic- 
ular  arrangement  as  depicted  in  the  drawings.  The 
length  of  the  second  transport  zone  also  may  be  varied 
over  similar  ranges  and  is  preferably  approximately  the 
same  length  as  the  first  section  and  at  approximately 
the  same  positive  angle  corresponding  to  the  negative 
angle  applied  in  the  first  transport  zone,  so  that  the  outlet 
of  the  fabric  transport  tube  at  the  plaiting  mechanism  7 
at  the  bearing  5  will  lie  at  approximately  the  same  ele- 
vation  as  the  entry  point  16  at  the  first  peripheral  liquor 
sprayer  3. 

In  accordance  with  the  present  invention,  a  unique 
plaiting  mechanism  7  is  provided.  The  curved  plaiter  7 
directs  the  fabric  vertically  downwardly  into  the  liquid 
treatment  chamber  or  treatment  chamber  1  0  (Figure  1  ). 
The  curved  plaiter  7  is  preferably  of  rectangular  cross- 
section  throughout  its  length  and  may  be  a  square.  The 
base  of  the  plaiter  is  preferably  mounted  on  a  circular 
bearing  5  at  the  exit  end  of  the  fabric  transport  tube  and 
preferably  comprises  a  stainless  steel  spherical  ball  roll- 

er  bearing  5  which  is  rotatably  fixed  to  the  end  of  the 
fabric  transport  tube.  In  this  manner,  the  entire  plaiting 
mechanism  7  may  be  oscillated  rapidly  about  the  cen- 
terline  of  the  transport  tube  C.  The  plaiter  7  defines  an 

5  outlet  nozzle  15  which  extends  downwardly  into  fluid 
communicating  relationship  with  the  inlet  to  the  liquid 
treatment  chamber  10.  As  noted,  the  plaiting  mecha- 
nism  is  mounted  on  a  circular  bearing  5  about  which  it 
may  be  oscillated  in  any  known  fashion  through  the  re- 

10  ciprocating  action  of  oscillation  means  6.  The  plaiter 
may  be  oscillated  at  rates  ranging  from  10  to  50  com- 
plete  strokes  per  minute  and  travels  in  a  path  which  pref- 
erably  defines  a  straight  line  across  the  complete  width 
of  the  inlet  to  the  liquid  treatment  chamber. 

is  Also  in  accordance  with  the  invention,  the  outlet 
nozzle  15  defined  by  the  plaiter  7  is  oriented  approxi- 
mately  90  degrees  to  the  chamber  centerline  and  is  also 
substantially  perpendicular  to  the  longitudinal  axis  or 
centerline  C  of  the  fabric  transport  tube  11.  If  the  tube 

20  11  is  substantially  straight  then  the  angle  defined  be- 
tween  the  centerline  C  and  the  nozzle  1  5  will  be  around 
approximately  90  degrees.  Since  the  centerline  C  of  the 
transport  tube  1  1  will  vary  in  its  geometry  from  a  straight 
line,  and  particularly  in  accordance  with  the  preferred 

25  embodiments,  the  exact  angle  may  vary  and  it  is  only 
important  that  the  outlet  nozzle  1  5  is  downwardly  direct- 
ed  and  reciprocates  along  a  generally  linear  path  of  trav- 
el  which  is  transverse  to  the  centerline  and  such  that  the 
fabric  material  1  passing  through  the  transport  tube  11 

30  is  deposited  in  the  inlet  of  the  liquid  treatment  chamber 
in  overlying  relatively  straight  folds.  For  example,  where 
the  shallow  v-shaped  profile  of  the  transport  tube  is  em- 
ployed  as  illustrated,  the  angle  defined  between  the  sec- 
ond  transport  zone  defining  a  portion  of  the  centerline 

35  c  and  the  outlet  nozzle  15  will  be  less  than  about  90 
degrees.  In  this  manner,  the  path  of  travel  of  the  nozzle 
15  will  be  a  straight  line  across  the  width  of  the  storage 
chamber  10  in  contrast  to  prior  art  devices. 

The  present  Invention  also  preferably  includes  a  liq- 
40  uor  bypass  8  in  the  plaiter  assembly  7  which  includes  a 

bypass  nozzle  9  which  preferably  communicates  with 
the  storage  chamber  through  a  path  which  is  longitudi- 
nally  spaced  apart  from  the  main  path  of  travel  of  the 
fabric  entering  the  treatment  chamber  10.  In  this  man- 

45  ner,  the  water  under  pressure  will  tend  to  follow  a 
straight  line  while  the  weight  of  the  fabric  facilitates  its 
deflection  into  the  liquid  treatment  chamber.  This  en- 
sures  that  the  liquor  which  is  allowed  to  escape  through 
the  bypass  nozzle  9  will  not  disturb  the  plaiting  operation 

so  occurring  within  the  treatment  chamber  10.  Thereafter, 
excess  liquor  in  the  chamber  10  is  recirculated  by  the 
pump  P  to  the  header  1  2. 

As  noted  above,  this  invention  also  relates  to  the 
resulting  method  of  dyeing  a  length  of  textile  material  as 

55  described  hereinabove  which  includes  the  steps  of  guid- 
ing  a  length  of  textile  material  through  a  generally  hori- 
zontally  directed  transport  tube  while  applying  a  jet  of 
liquid  dye  onto  the  material  in  the  tube  to  dye  the  fabric 

5 
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and  advance  it  through  the  transport  tube.  The  textile 
material  is  then  advanced  downwardly  from  the  exit  end 
of  the  transport  tube  and  reciprocated  along  a  linear 
path  of  travel  transverse  to  the  direction  of  advance 
through  the  transport  tube  so  as  to  form  overlying  rela- 
tively  straight  folds  of  the  material  in  the  treatment  cham- 
ber. 

As  can  be  seen  from  the  foregoing,  a  jet  dyeing  ap- 
paratus  and  method  according  to  the  present  invention 
present  many  distinct  advantages  over  prior  devices 
and  techniques  of  this  general  type.  In  the  foregoing  de- 
scription  and  accompanying  drawings,  there  have  been 
disclosed  typical  preferred  embodiments  of  the  inven- 
tion  and,  although  specific  terms  are  employed,  they  are 
used  in  a  generic  and  descriptive  sense  only  and  not  for 
purposes  of  limitation,  the  scope  ot  the  invention  being 
set  forth  in  the  following  claims. 

Claims 

1  .  A  jet  dyeing  apparatus  for  use  in  dyeing  textile  ma- 
terials  in  rope  form,  and  comprising 

a  treatment  chamber  (10)  containing  liquid  po- 
sitioned  in  the  lower  portion  of  said  apparatus 
and  having  an  upwardly  open  inlet  and  an  up- 
wardly  open  outlet, 
a  fabric  transport  tube  (11)  positioned  above 
said  treatment  chamber  (10)  and  comprising  an 
elongate  tubular  member  which  defines  a  gen- 
erally  horizontal  centreline  (C)  and  which  in- 
cludes  an  entry  end  (16)  and  an  exit  end, 
at  least  one  liquid  application  jet  (3,  4)  posi- 
tioned  along  said  fabric  transport  tube  (11)  for 
applying  pressurized  liquid  dye  to  the  fabric  (1  ) 
in  said  tube  (1  1  )  so  as  to  dye  the  fabric  (1  )  and 
advance  the  fabric  therethrough, 
a  plaiting  member  (7)  mounted  to  said  exit  end 
of  said  transport  tube  (11)  including  an  outlet 
nozzle  (1  5)  which  overlies  the  inlet  of  said  treat- 
ment  chamber  (10),  and  means  (6)  for  oscillat- 
ing  said  plaiting  member  (7)  about  said  cen- 
treline  (C)  of  said  transport  tube  (11)  such  that 
said  outlet  nozzle  (15)  oscillates  in  a  plane 
which  is  substantially  transverse  to  said  cen- 
treline  (C)  such  that  the  fabric  (1)  passing 
through  said  fabric  transport  tube  (1  1  )  is  depos- 
ited  in  said  treatment  chamber  (10), 

characterised  in  that 
said  apparatus  includes  a  housing  (H)  in 

which  said  fabric  transport  tube  (11)  and  said  treat- 
ment  chamber  are  positioned,  and  in  that  said  outlet 
nozzle  (15)  is  rectangular  in  cross-section,  directed 
substantially  vertically  downwards  and  is  oscillated 
such  that  each  fold  is  deposited  so  as  to  overlie  the 
preceding  fold. 

2.  The  jet  dyeing  apparatus  as  claimed  in  claim  1 
wherein  said  fabric  transport  tube  (11)  has  a  rela- 
tively  shallow  V-shaped  outline  when  viewed  in  side 
elevation  and  so  as  to  define  a  downwardly  inclined 

5  first  transport  zone  and  an  upwardly  inclined  sec- 
ond  transport  zone  in  the  direction  of  transport  of 
the  rope,  whereby  the  centreline  (C)  is  the  cen- 
treline  of  the  second  transport  zone  of  the  transport 
tube  (11). 

10 
3.  A  jet  dyeing  apparatus  as  claimed  in  claim  2  where- 

in  said  at  least  one  liquid  application  jet  comprises 
a  first  jet  (3)  positioned  in  said  first  transport  zone 
and  a  second  jet  (4)  positioned  in  said  second  trans- 

15  port  zone. 

4.  A  jet  dyeing  apparatus  as  claimed  in  claim  3  where- 
in  said  first  jet  (3)  is  positioned  adjacent  said  entry 
end  (16)  of  said  fabric  transport  tube  (11)  and  said 

20  second  jet  (4)  is  positioned  in  said  second  transport 
zone  adjacent  the  intersection  between  the  first 
transport  zone  and  the  second  transport  zone. 

5.  A  jet  dyeing  apparatus  as  claimed  in  any  preceding 
25  claim  further  comprising  dye  liquor  bypass  means 

(8)  for  withdrawing  a  portion  of  the  dye  liquor  flowing 
through  the  fabric  transport  tube  (11)  before  pass- 
ing  outwardly  through  said  exit  end. 

30  6.  A  jet  dyeing  apparatus  as  claimed  in  claim  5  where- 
in  said  dye  liquor  bypass  means  (8)  comprises  a 
perforated  insert  in  fluid  communicating  relation 
with  said  outlet  nozzle  (15). 

35  7.  A  method  of  dyeing  a  length  of  textile  material  (1) 
which  is  in  rope  form,  comprising  the  steps  of 

guiding  a  length  of  textile  material  (1)  through 
a  generally  horizontally  directed  transport  tube 

40  (11),  while 
applying  at  least  one  jet  (3)  of  liquid  dye  onto 
the  textile  material  (1)  in  said  transport  tube  (11) 
so  as  to  dye  the  material  (1)  and  advance  the 
same  therethrough, 

45  directing  the  advancing  textile  material  (1  )  from 
an  exit  end  of  said  transport  tube  (11)  into  a 
treatment  chamber  (10)  containing  liquid,  in- 
cluding  oscillating  the  advancing  textile  materi- 
al  (1)  substantially  transversely  to  the  direction 

so  of  advance  through  the  transport  tube  (11)  such 
that  the  fabric  (1  )  passing  through  the  transport 
tube  is  deposited  in  said  treatment  chamber 
(10) 

55  characterised  in  that, 
the  textile  material  (1)  is  directed  downwards 

through  a  rectangular  substantially  vertically  ar- 
ranged  outlet  nozzle  (15)  into  the  treatment  cham- 

6 
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ber  (10)  and  is  oscillated  such  that  each  fold  is  de- 
posited  so  as  to  overlie  the  preceding  fold. 

8.  The  method  claimed  in  claim  7  comprising  the  fur- 
ther  step  of  returning  the  textile  material  (1)  from  s 
said  treatment  chamber  (1  0)  to  an  entry  end  of  said 
transport  tube  so  as  to  repeatedly  process  the  tex- 
tile  material  (11). 

dieser  Tuchtransportschlauch  (11)  eine  relativ  ge- 
ring  ausgepragte  V-formige  Kontur  aufweist,  wenn 
er  von  der  Seite  betrachtet  wird,  und  so  eine  nach 
unten  geneigte  erste  Transportzone  und  eine  nach 
oben  geneigte  zweite  Transportzone  definiert  in 
Richtung  des  Transports  des  Seils,  wobei  die  Mit- 
tellinie  (C)  die  Mittellinie  der  zweiten  Transportzone 
des  Transportschlauchs  (11)  ist. 

Patentanspriiche 

1.  Dusenfarbevorrichtung  zur  Verwendung  beim  Far- 
ben  von  textilen  Materialien  in  seilartiger  Form,  die 
umfaBt 

eine  Behandlungskammer  (10),  die  Flussigkeit 
enthalt  und  im  unteren  Bereich  dieser  Vorrich- 
tung  angeordnet  ist  und  einen  nach  oben  offe- 
nen  EinlaB  und  einen  nach  oben  offenen  Aus- 
Ial3  aufweist, 
einen  Tuchtransportschlauch  (11),  der  ober- 
halb  dieser  Behandlungskammer  (10)  ange- 
ordnet  ist  und  ein  langgestrecktes,  zylindri- 
sches  Bauteil  aufweist,  das  eine  im  wesentli- 
chen  horizontale  Mittellinie  (C)  definiert  und  ein 
EinlaBende  (16)  und  ein  AuslaBende  umfaBt, 
wenigstens  eine  Diise  (3,4)  zum  Aufbringen 
von  Flussigkeit,  angeordnet  langs  diesem 
Tuchtransportschlauch  (11)  zum  Aufbringen 
von  unter  Druck  stehender  flussiger  Farbe  auf 
das  Tuch  (1)  in  diesem  Schlauch  (11),  urn  so 
das  Tuch  (1)  zu  farben  und  es  hindurch  nach 
vorne  zu  bewegen, 
eine  Falteinrichtung  (7),  die  an  diesem 
AuslaBende  dieses  Transportschlauchs  (11) 
angebracht  ist,  die  eine  AuslaBduse  (15)  um- 
fal3t,  die  den  Eingang  dieser  Behandlungskam- 
mer  (10)  iibergreift,  und  Einrichtungen  zum  Os- 
zillieren  dieser  Falteinrichtung  (7)  urn  diese  Mit- 
tellinie  (C)  dieses  Transportschlauchs  (11),  so 
dal3  diese  AuslaBduse  (15)  in  einer  Ebene  os- 
zilliert,  die  im  wesentlichen  senkrecht  zu  dieser 
Mittellinie  (C)  steht,  so  dal3  das  Tuch  (1),  dal3 
diesen  Tuchtransportschlauch  (11)  durchlauft, 
in  diese  Behandlungskammer  (10)  abgelegt 
wird, 

dadurch  gekennzeichnet,  dal3 
diese  Vorrichtung  ein  Gehause  (H)  umfaBt,  in 

dem  dieser  Tuchtransportschlauch  (11)  und  diese 
Behandlungskammer  angeordnet  sind  und  dal3  die- 
se  AuslaBduse  (1  5)  einen  rechteckigen  Querschnitt 
aufweist  und  so  oszilliert  wird,  dal3  jede  Faltung  so 
abgelegt  wird,  dal3  sie  die  vorhergehende  iiber- 
deckt. 

2.  Dusenfarbevorrichtung  nach  Anspruch  1,  wobei 

10  3.  Dusenfarbevorrichtung  nach  Anspruch  2,  wobei 
diese  wenigstens  eine  Diise  zum  Aufbringen  von 
Flussigkeit  eine  erste  Diise  (3)  in  dieser  ersten 
Transportzone  und  eine  zweite  Diise  (4)  in  dieser 
zweiten  Transportzone  umfaBt. 

15 
4.  Dusenfarbevorrichtung  nach  Anspruch  3,  wobei 

diese  erste  Diise  (3)  nahe  bei  diesem  EinlaBende 
(16)  dieses  Tuchtransportschlauchs  (11)  angeord- 
net  ist  und  diese  zweite  Diise  (4)  in  der  zweiten 

20  Transportzone  nahe  bei  der  Beriihrstelle  wischen 
der  ersten  und  zweiten  Transportzone  angeordnet 
ist. 

5.  Dusenfarbevorrichtung  nach  einem  der  vorherge- 
25  henden  Anspriiche,  die  weiter  eine  Bypass-Einrich- 

tung  (8)  fur  die  Farbefliissigkeit  umfaBt,  urn  einen 
Teil  der  Farbefliissigkeit,  die  durch  den  Tuchtrans- 
portschlauch  (11)  flieBt,  zu  entfernen,  bevor  sie 
nach  auBen  durch  dieses  AuslaBende  austritt. 

30 
6.  Dusenfarbevorrichtung  nach  Anspruch  5,  wobei 

diese  Bypass-Einrichtung  (8)  fur  die  Farbefliissig- 
keit  einen  perforierten  Einschub  umfaBt,  der  in  fliis- 
sigkeitsleitender  Verbindung  mit  dieser  AuslaBdiise 

35  (15)  steht. 

7.  Verfahren  zum  Farben  eines  Abschnitts  von  texti- 
lem  Material  (1)  in  seilartiger  Form,  das  umfaBt  die 
Schritte  von 

40 
Fiihren  eines  Abschnitts  von  textilem  Material 
(1  )  durch  einen  im  wesentlichen  horizontal  ver- 
laufenden  Transportschlauch  (11),  wahrend 
wenigstens  ein  Strom  (3)  von  flussiger  Farbe 

45  auf  das  textile  Material  (1)  gegeben  wird,  urn 
dieses  zu  farben  und  hindurchzubewegen, 
Dirigieren  des  sich  nach  vorne  bewegenden 
textilen  Materials  (1)  aus  einem  AuslaBende 
dieses  Transportschlauchs  (11)  in  eine  Be- 

so  handlungskammer,  die  Flussigkeit  enthalt,  und 
umfassend  ebenfalls  das  Oszillieren  des  sich 
nach  vorne  bewegenden  textilen  Materials  (1) 
im  wesentlichen  senkrecht  zu  der  Bewegungs- 
richtung  durch  den  Transportschlauch  (11),  so 

55  dal3  das  Gewebe  (1  ),  das  durch  den  Transport- 
schlauch  hindurchlauft,  in  dieser  Behandlungs- 
kammer  (10)  abgelegt  wird, 
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dadurch  gekennzeichnet,  da(3 
das  textile  Material  (1)  nach  unten  durch  eine 

rechteckige,  im  wesentlichen  vertikal  angeordnete 
AuslaBduse  (15)  in  die  Behandlungskammer  (10) 
umgelenkt  wird  und  so  oszilliert  wird,  dal3  jede  Fal- 
tung  so  abgelegt  wird,  dal3  sie  die  vorhergehende 
uberdeckt. 

8.  Verfahren  nach  Anspruch  7,  das  den  weiteren 
Schritt  umfaBt  von  Zuruckfuhren  des  textilen  Mate- 
rials  (1  )  aus  dieser  Behandlungskammer  (1  0)  zu  ei- 
nem  EinlaBende  dieses  Transportschlauchs,  urn 
auf  diese  Weise  das  textile  Material  (1  1  )  wiederholt 
zu  behandeln. 

Revendications 

1.  Appareil  de  teinture  a  jets,  pour  utilisation  dans  la 
teinture  de  matieres  textiles  sous  forme  de  cables, 
et  comprenant  : 

une  chambre  de  traitement  (10),  contenant  un 
liquide  place  dans  la  partie  inferieure  dudit  ap- 
pareil,  et  ayant  un  orifice  d'entree  ouvert  vers 
le  haut  et  un  orifice  de  sortie  ouvert  vers  le  haut, 
un  tube  de  transport  dutissu  (11),  place  au-des- 
sus  de  ladite  chambre  de  traitement  (10),  et 
comprenant  un  element  tubulaire  allonge  qui 
definit  un  axe  median  generalement  horizontal 
(C),  et  qui  comprend  une  extremite  d'entree 
(16)  et  une  extremite  de  sortie, 
au  moins  un  jet  d'application  de  liquide  (3,  4), 
place  le  long  dudit  tube  de  transport  du  tissu 
(11),  pour  appliquer  un  colorant  liquide  sous 
pression  au  tissu  (1)  dans  ledittube  (11)  de  fa- 
con  a  teindre  le  tissu  (1)  et  a  faire  avancer  le 
tissu  a  travers  lui, 
un  organe  plieur  (7),  monte  sur  ladite  extremite 
de  sortie  dudit  tube  de  transport  11),  compre- 
nant  une  tuyere  de  sortie  (1  5)  qui  recouvre  I'en- 
tree  de  ladite  chambre  de  traitement  (10),  et 
des  moyens  (16)  pour  faire  osciller  ledit  organe 
plieur  (7)  autour  dudit  axe  median  (C)  dudit  tube 
de  transport  (11)  de  facon  que  ladite  tuyere  de 
sortie  (15)  oscille  dans  un  plan  qui  est  essen- 
tiellement  transversal  par  rapport  audit  axe  me- 
dial  (C)  de  telle  sorte  que  le  tissu  (1)  passant 
par  ledit  tube  de  transport  du  tissu  (11)  soit  de- 
pose  dans  ladite  chambre  de  traitement  (10), 
caracterise  en  ce  que  ledit  appareil  comprend 
une  enveloppe  (H)  dans  laquelle  sont  places  le- 
dit  tube  de  transport  du  tissu  (11)  et  ladite 
chambre  de  traitement  contenant  un  liquide,  et 
en  ce  que  ladite  tuyere  de  sortie  (1  5)  a  une  sec- 
tion  transversale  rectangulaire,  en  etant  dirigee 
essentiellement  verticalement  vers  le  bas,  et 
oscille  de  facon  que  chaque  pli  soit  depose  de 

facon  a  recouvrir  le  pli  precedent. 

2.  Appareil  de  teinture  a  jets  selon  la  revendication  1  , 
caracterise  en  ce  que  le  tube  de  transport  (11)  a  un 

5  contour  en  V,  relativement  peu  profond  quand  on  le 
regarde  en  elevation  de  cote,  de  facon  a  definir  une 
premiere  zone  de  transport  inclinee  vers  le  bas  et 
une  deuxieme  zone  de  transport  inclinee  vers  le 
haut  dans  la  direction  de  transport  du  cable,  I'axe 

10  median  (C)  etant  I'axe  median  de  la  deuxieme  zone 
de  transport  du  tube  de  transport  (11). 

3.  Appareil  de  teinture  a  jets  selon  la  revendication  2, 
dans  lequel  ledit  au  moins  premier  jet  d'application 

is  d'un  liquide  comprend  un  premier  jet  (3)  positionne 
dans  ladite  premiere  zone  de  transport  et  un 
deuxieme  jet  (4)  positionne  dans  ladite  deuxieme 
zone  de  transport. 

20  4.  Appareil  de  teinture  a  jets  selon  la  revendication  3, 
dans  lequel  ledit  premier  jet  (3)  est  place  au  voisi- 
nage  immediat  de  ladite  extremite  d'entree  (16)  du- 
dit  tube  de  transport  du  tissu  (11)  et  ledit  deuxieme 
jet  (4)  est  place  dans  ladite  deuxieme  zone  de  trans- 

25  port  au  voisinage  immediat  de  I'intersection  de  la 
premiere  zone  de  transport  et  de  la  deuxieme  zone 
de  transport. 

5.  Appareil  de  teinture  a  jets  selon  I'une  quelconque 
30  des  revendications  precedentes,  qui  comprend  en 

outre  un  moyen  (8)  d'evitement  du  liquide  de  tein- 
ture,  pour  extraire  une  partie  du  liquide  de  teinture 
s'ecoulant  a  travers  le  tube  de  transport  du  tissu  (1  1  ) 
avant  son  passage  vers  I'exterieur  en  passant  par 

35  ladite  extremite  de  sortie. 

6.  Appareil  de  teinture  a  jets  selon  la  revendication  5, 
dans  lequel  ledit  moyen  (8)  d'evitement  du  liquide 
de  teinture  comprend  un  insert  perfore,  en  commu- 

40  nication  fluide  avec  ladite  tuyere  de  sortie  (15). 

7.  Procede  de  teinture  d'une  certaine  longueur  d'une 
matiere  textile  (1  )  se  presentant  sous  forme  d'un  ca- 
ble,  qui  comprend  les  etapes  consistant  : 

45 
a  guider  une  longueur  de  la  matiere  textile  (1  ) 
a  travers  un  tube  de  transport  dirige  d'une  ma- 
niere  generalement  horizontale, 
tout  en  appliquant  au  moins  un  jet  (3)  du  colo- 

50  rant  liquide  sur  la  matiere  textile  (1)  dans  ledit 
tube  de  transport  (1  1  )  de  facon  a  teindre  la  ma- 
tiere  (1)  et  a  la  faire  avancer  a  travers  ce  der- 
nier, 
a  diriger  la  matiere  textile  en  cours  d'avance- 

55  ment  (1),  depuis  une  extremite  de  sortie  dudit 
tube  de  transport  (1  1  )  a  une  chambre  de  traite- 
ment  (10)  contenant  un  liquide,  cette  operation 
consistant  a  faire  osciller  la  matiere  textile  en 

8 
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cours  d'avancement  (1)  d'une  maniere  essen- 
tiellement  transversale  par  rapport  a  la  direc- 
tion  d'avance  a  travers  le  tube  de  transport  (11) 
de  facon  que  le  tissu  (1  )  passant  par  le  tube  de 
transport  soit  depose  dans  ladite  chambre  de  s 
traitement  (10),  caracterise  en  ce  que  la  matie- 
re  textile  (1  )  est  dirigee  vers  le  bas,  en  passant 
par  une  tuyere  de  sortie  rectangulaire  (15),  dis- 
posee  d'une  maniere  essentiellement  verticale, 
pour  arriver  dans  la  chambre  de  traitement  10 
(10),  et  on  la  fait  osciller  de  facon  que  chaque 
pli  soit  depose  de  facon  a  recouvrir  le  pli  pre- 
cedent. 

Procede  selon  la  revendication  7,  qui  comprend  15 
I'etape  supplemental  consistant  a  renvoyer  la  ma- 
tiere  textile  (1  )  de  ladite  chambre  de  traitement  (10) 
a  une  extremite  d'entree  dudit  tube  de  transport  de 
facon  a  traiter  d'une  maniere  repetitive  la  matiere 
textile  (11).  20 
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