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Description 

The  present  invention  relates  to  a  method  of 
dyeing  a  web  of  fabric  on  a  jigger  where  the  web 
of  fabric  is  alternately  wound  on  and  unwound  from 
a  winding  up  roll  and  a  winding  off  roll,  respec- 
tively,  of  the  jigger  and  during  the  passage  be- 
tween  said  rolls  passes  through  a  dye  bath,  a 
suction  out  of  liquid  from  the  web  of  fabric  being 
carried  out  during  said  passage. 

The  invention  also  relates  to  a  jigger  to  carry 
out  the  method. 

Background  Art 

A  jigger  is  a  machine  for  liquid  treatment  of  a 
web  of  fabric  in  which  the  web  of  fabric  is  al- 
ternately  wound  on  and  unwound  from  the  two  rolls 
of  the  jigger  and  during  the  passage  between  the 
rolls  passes  through  a  liquid  bath.  The  liquid  bath 
may  possibly  be  replaced  by  other  systems  for 
replacement  of  the  liquid,  e.g.  spraying  of  the  liq- 
uid. 

The  function  of  the  jigger  is  of  particularly 
critical  importance  for  dyeing  a  web  of  fabric  be- 
cause  the  object  here  is  to  obtain  a  uniform  colour 
of  the  entire  web  of  fabric. 

The  first  known  mechanized  jiggers  were 
equipped  with  a  simple  driving  mechanism  which 
drove  the  wind-up  roll  at  a  constant  speed  of 
rotation,  so  that  both  the  speed  of  the  web  of  fabric 
and  the  centrifugal  force  on  the  outermost  layers  of 
the  rolls  of  fabric  increase  proportional  to  the  diam- 
eter  of  the  roll  of  fabric. 

Later  on  jiggers  were  developed,  the  two  rolls 
of  which  were  driven  through  a  common  differential 
so  that  the  sum  of  the  speeds  of  rotation  of  the 
rolls  remained  constant  whereby  the  course  of  the 
speed  in  a  passage  of  fabric  describes  a  symmetri- 
cal  curve  having  its  maximum  in  the  middle  of  the 
passage  where  the  speed  of  the  web  of  fabric  is 
about  50%  higher  than  at  the  two  ends. 

The  jiggers  which  today  practically  control  the 
market  in  the  Western  world  are  driven  in  such  a 
way  that  the  speed  of  the  web  of  fabric  remains 
constant  or  as  constant  as  possible,  e.g.  with  a 
driving  mechanism  as  decribed  in  Danish  patent 
No.  81,440  and  the  numerous  variations  of  this 
principle,  described  e.g.  in  Danish  Patents  Nos. 
98,233;  98,422  and  140,765. 

Most  recently  it  has  been  realized  that  the 
principle  of  the  constant  speed  of  the  web  of  fabric 
is  wrong  and  in  disagreement  with  the  theory  about 
how  a  web  of  fabric  takes  up  dyestuff  from  a  dye 
bath.  It  is  not  the  brief  stay  of  the  web  of  fabric  in 
the  bath  which  is  important  to  the  picking  up  of 
dyestuff,  and  the  speed  of  the  web  of  fabric 
through  the  bath,  therefore,  need  not  be  constant, 

but  on  the  contrary  can  be  increased  during  a 
passage  like  in  the  first  known  mechanical  jiggers 
and  thereby  be  utilized  to  obtain  optimum  dyeing 
rate  and  evenness.  Thus,  according  to  French  pub- 

5  lished  application  No.  2,615,213  the  speed  of  the 
web  of  fabric  is  increased  by  driving  the  jigger  in 
such  a  manner  that  the  centrifugal  force  on  the 
outermost  layers  of  the  winding  up  roll  of  fabric  is 
kept  constant.  Thereby  is  obtained  a  reduction  of 

io  the  time  of  treatment  seeing  that  it  is  possible  to 
operate  with  a  higher  average  speed  of  the  web  of 
fabric  than  when  the  speed  is  kept  constant  or 
when  it  varies  symmetrically  like  in  the  jiggers 
which  are  driven  through  a  differential. 

75  The  theory  behind  the  use  of  a  constantly 
increasing  speed  of  fabric  during  a  passage  is  as 
follows. 

The  very  passage  of  the  bath  takes  only  a  few 
seconds,  whereas  the  web  of  fabric  is  for  many 

20  minutes  on  a  rotating  rool,  and  the  proper  dyeing 
process  takes  place  in  the  fabric  roll.  During  its 
passage  through  the  bath  the  textile  materiale  re- 
ceives  a  certain  amount  of  fresh  dye  liquid,  and 
dyestuff  therein  then  migrates  into  the  surrounding 

25  fibres.  The  rate  of  migration  varies  for  a  given 
textile  material  from  one  dyestuff  to  another,  and 
the  process  can  last  from  some  seconds  to  a  few 
minutes.  When  equilibrium  has  been  established 
essentially  nothing  takes  place  until  the  next  pas- 

30  sage  of  the  bath.  Only  at  the  ends  of  the  web  of 
fabric  can  the  time  difference  between  two  pas- 
sages  of  the  bath  be  so  short  that  not  all  the 
dyestuff  has  time  to  migrate  into  the  fabric  which 
may  result  in  a  more  light  colouration. 

35  However,  what  is  of  primary  importance  is  the 
amount  of  liquid  which  the  web  of  fabric  takes  up 
during  the  passage  of  the  bath,  and  the  centrifugal 
force  plays  an  essential  role  for  this.  A  liquid  layer 
at  the  outer  side  of  the  roll  is  under  the  influence  of 

40  two  forces:  the  gravity  which  in  the  top  of  the  roll 
acts  on  the  liquid  in  the  direction  of  the  centre  and 
which  in  the  bottom  of  the  roll  acts  on  the  liquid  in 
the  direction  away  from  the  centre  so  that  as  a 
consequence  of  the  constant  rotation  of  the  roll  the 

45  force  of  gravity  will  be  neutral  as  far  as  the  distribu- 
tion  of  liquid  is  concerned,  and  the  centrifugal  force 
which  everywhere  acts  on  the  liquid  in  the  direction 
away  from  the  centre  and  which  may  become 
several  times  greater  than  the  force  of  gravity  and 

50  may  have  the  effect  that  liquid  is  hurled  away  from 
the  surface  of  the  roll.  If  such  uncontrolled  hurling 
away  of  liquid  from  the  outermost  layers  of  fabric 
happens  the  supply  of  dyestuff  is  of  course  no 
longer  constant  during  a  passage,  and  the  dyeing 

55  can  become  uneven. 
But  provided  there  is  no  hurling  away  of  liquid 

the  centrifugal  force  has  the  effect  that  there  is  a 
constant  transport  of  liquid  from  the  innermost  lay- 
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ers  of  the  roll  outward.  The  transport  depends  on 
the  size  of  the  centrifugal  force  and  the  nature  of 
the  fabric  but  will  normally  result  in  only  insignifi- 
cant  changes  in  the  outermost  layers  of  fabric 
within  the  necessary  migration  times  for  dyestuffs. 
During  the  operation  there  will  be  a  change  in 
moisture  content  from  the  innermost  to  the  out- 
ermost  layers  of  fabric  both  in  the  winding  up  and 
the  winding  off  roll,  and  this  may  be  of  importance 
to  the  picking  up  of  fresh  dye  liquid  during  the 
passage  of  the  bath. 

Normally,  the  exchange  of  dye  liquid  during 
the  passage  of  the  bath  takes  place  in  the  way  that 
a  certain  percentage  of  the  free  liquid  content  of 
the  textile  material  is  exchanged  with  fresh  liquid.  If 
the  textile  material  has  lost  liquid  on  account  of  the 
liquid  transport  there  will  be  not  only  an  exchange 
during  the  passage  of  the  bath  but  also  a  sup- 
plementation  with  fresh  dye  liquid  so  that  the  liquid 
content  is  again  brought  to  the  original  level.  Thus, 
hereby  the  textile  material  gets  an  increased 
dyestuff  supply  compared  to  a  material  which  has 
not  lost  liquid  due  to  the  centrifugal  force,  and  this 
gives  rise  to  an  uneven  colouration. 

Therefore,  even  though  advantages  can  be  ob- 
tained  by  operating  with  increasing  speed  of  the 
web  of  fabric  on  a  jigger,  this  method  can  also 
result  in  uneven  colouration. 

French  Patents  Nos.  1,118,921  and  1,403,791 
describe  jiggers  which  in  the  bath  have  suction 
means  with  the  object  of  obtaining  the  highest 
possible  exchange  of  the  liquid  in  the  web  of  fabric 
while  it  passes  the  bath.  With  suction  means  situ- 
ated  in  this  place  only  a  certain  percentage  is 
always  exchanged  and  the  system  therefore  cannot 
equalize  differences  caused  by  varying  moisture 
content  at  the  time  of  immersion. 

From  German  patent  No.  3,239,450  is  known  a 
jigger  which  has  one  suction  means  situated  be- 
tween  the  bath  and  the  winding-up  roll  with  the 
object  of  reducing  the  water  content  of  the  web  of 
fabric  before  drying  after  the  last  passage. 

Disclosure  of  Invention 

The  drawbacks  of  the  known  jiggers  are  ob- 
viated  according  to  the  present  invention  by  carry- 
ing  out  a  suction  out  of  liquid  from  the  web  of 
fabric  at  a  point  between  the  winding-off  roll  of 
fabric  and  the  liquid  bath  so  that  every  part  of  the 
web  of  fabric  enters  the  liquid  bath  with  substan- 
tially  the  same  liquid  content,  and  so  that  the 
speed  of  the  web  of  fabric  increases  during  said 
passage. 

Brief  Description  of  the  Drawings 

The  invention  is  further  illustrated  in  the  draw- 
ing,  in  which 

5  Fig.  1  is  a  sketch  of  the  principle  of  the  jigger, 
Figs.  2-5  are  graphs  of  the  speed  and  accelera- 
tion  of  the  fabric  when  dyeing  a  web  of  fabric  by 
various  known  methods. 

io  Best  Mode  for  Carrying  Out  the  Invention 

In  Fig.  1  1  is  the  winding-up  roll  in  the  situation 
under  consideration,  and  2  is  the  winding-off  roll. 
The  web  of  fabric  3  travels  through  a  dye  bath  4 

is  during  the  passage  between  the  rolls,  and  the 
liquid  in  the  rolls  of  fabric  on  the  two  rolls  is 
exposed  to  the  centrifugal  force  as  indicated  by  the 
arrows.  To  equalize  the  difference  in  liquid  content 
which  the  web  of  fabric  can  obtain  as  a  result  of 

20  the  centrifugal  force  the  invention  provides  for  a 
suction  out  of  liquid  from  the  web  of  fabric  at  a 
point  between  the  winding  off  fabric  roll  and  the 
liquid  bath,  two  suction  means  5  which  extend  over 
the  entire  width  of  the  web  of  fabric  being  situated 

25  between  the  rolls  1  and  2  and  the  liquid  bath  4, 
and  of  these  only  the  right  hand  suction  means  is 
active  in  the  situation  under  consideration. 

Fig.  2  is  a  graph  of  the  speed  and  acceleration 
of  the  web  of  fabric  on  the  winding  up  roll  as  a 

30  function  of  the  percentage  amount  of  wound  up  (or 
wound  off)  fabric  when  dyeing  on  a  directly  driven 
jigger.  The  ordinate  indicates  both  the  speed  and 
the  acceleration  when  they  are  expressed  as  re- 
spectively  V-100  m/min  and 

35 

~   •  10"J   m/min^   , 

40  where  r  is  the  radius  of  the  roll  of  fabric. 
Fig.  3  is  a  similar  graph  of  the  speed  and 

acceleration  of  the  web  of  fabric  on  the  winding  up 
roll  when  dyeing  on  a  jigger  with  a  differential 
drive.  Here  the  ordinate  also  indicates  the  percent- 

45  age  variation  of  the  speed. 
Fig.  4  is  a  similar  graph  of  the  speed  and 

acceleration  of  the  web  of  fabric  on  the  winding  up 
roll  when  dyeing  with  constant  speed  of  the  web  of 
fabric.  Here  the  speed  curve  is  a  straight  line 

50  coinciding  with  the  abscissa  axis. 
Fig.  5  is  a  similar  graph  of  the  speed  and 

acceleration  of  the  web  of  fabric  on  the  winding  up 
roll  when  dyeing  with  constant  acceleration. 

The  invention  relates  to  a  method  in  which  the 
55  speed  of  the  web  of  fabric  increases  during  a 

passage,  e.g.  as  illustrated  in  Figs.  2  and  5,  i.e.  has 
a  higher  value  at  the  end  of  a  passage  than  at  the 
beginning  of  the  passage,  but  does  not  necessarily 

3 
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increase  continuously  as  shown  in  Figs.  2  and  5. 
The  suction  out  of  liquid  from  the  web  of  fabric  to 
adjust  the  amount  of  liquid  in  the  web  of  fabric  can 
also  in  an  embodiment  according  to  the  invention 
be  supplemented  with  the  measure  of  periodically 
reducing  the  speed  of  the  web  of  fabric  or  keeping 
it  constant. 

Moreover,  the  suction  out  of  liquid  from  the 
winding  off  roll  of  fabric  can  be  increased  or  re- 
duced  during  the  passage  and  thereby  have  an 
equalizing  effect  on  light  ends  which  can  arise  on 
account  of  a  rapidly  following  second  passage  of 
the  bath. 

The  invention  also  relates  to  a  jigger  for  carry- 
ing  out  the  described  method  which  jigger  is  of  the 
kind  which  has  such  driving  means  that  the  speed 
of  the  web  of  fabric  increases  during  a  passage 
and  which  has  a  suction  means  between  a  roll  and 
the  dye  bath,  the  jigger  comprising  suction  means 
between  both  the  rolls  and  the  dye  bath  which 
extend  over  the  entire  width  of  the  web  of  fabric. 

Claims 

1.  A  method  of  dyeing  a  web  of  fabric  (3)  on  a 
jigger  where  the  web  of  fabric  (3)  is  alternately 
wound  on  and  unwound  from  a  winding-up  roll 
(1)  and  a  winding-off  roll  (2),  respectively,  of 
the  jigger  and  during  the  passage  between 
said  rolls  (1  ,  2)  passes  through  a  dye  bath  (4), 
a  suction  out  of  liquid  from  the  web  of  fabric 
(3)  being  carried  out  during  said  passage, 
characterised  in  that  the  suction  out  (5)  of 
liquid  from  the  web  of  fabric  is  carried  out  at  a 
point  between  the  winding-off  roll  (2)  and  the 
liquid  bath  (4)  so  that  every  part  of  the  web  of 
fabric  enters  the  liquid  bath  with  substantially 
the  same  liquid  content,  and  so  that  the  speed 
of  the  web  of  fabric  (3)  increases  during  said 
passage. 

2.  A  method  as  claimed  in  claim  1,  charac- 
terised  in  that  the  suction  out  of  liquid  from 
the  web  of  fabric  (3)  is  increased  or  reduced  in 
the  course  of  the  passage. 

3.  A  jigger  for  carrying  out  the  method  as 
claimed  in  claim  1  and  having  suction  means 
(5)  between  the  winding-up  roll  (1)  and  the  dye 
bath  84),  said  suction  means  (5)  extending 
over  the  entire  width  of  the  web  of  fabric  (3), 
characterised  in  that  it  has  also  suction 
means  (5)  between  the  winding-off  rolls  (2)  and 
the  dye  bath  (4),  and  that  it  has  such  driving 
means  that  the  speed  of  the  web  of  fabric  (3) 
increases  during  said  passage. 

Patentanspruche 

1.  Verfahren  zum  Farben  einer  Bahn  eines  Textil- 
materials  (3)  auf  einem  Jigger,  worin  die  Bahn 

5  des  Textilmaterials  (3)  alternierend  von  einer 
Abwickelwalze  (2)  des  Jiggers  abgewickelt  und 
auf  eine  Aufwickelwalze  (1)  des  Jiggers  aufge- 
wickelt  und  dann  von  der  Aufwickelwalze  (1) 
abgewickelt  und  auf  die  Abwickelwalze  (2)  auf- 

io  gewickelt  wird  und  wahrend  des  Durchgangs 
zwischen  den  Walzen  (1,  2)  durch  ein  Farbe- 
bad  (4)  hindurchgeht,  wobei  wahrend  dieses 
Durchgangs  ein  Heraussaugen  von  Flussigkeit 
aus  der  Bahn  des  Textilmaterials  (3)  durchge- 

15  fuhrt  wird, 
dadurch  gekennzeichnet,  dal3  das  Heraus- 
saugen  (5)  von  Flussigkeit  aus  der  Bahn  des 
Textilmaterials  an  einem  Punkt  zwischen  der 
Abwickelwalze  (2)  und  dem  Flussigkeitsbad 

20  (4)  durchgefuhrt  wird,  so  dal3  jeder  Teil  der 
Bahn  des  Textilmaterials  mit  im  wesentlichen 
dem  gleichen  Flussigkeits-Gehalt  in  das  Flus- 
sigkeitsbad  eintritt  und  so  dal3  sich  die  Ge- 
schwindigkeit  der  Bahn  des  Textilmaterials  (3) 

25  bei  dem  Durchgang  erhoht. 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  dal3  das  Heraussaugen  von  Flussig- 
keit  aus  der  Bahn  des  Textilmaterials  (3)  im 

30  Laufe  des  Durchgangs  erhoht  oder  vermindert 
wird. 

3.  Jigger  zur  Durchfuhrung  des  Verfahrens,  wie 
es  in  Anspruch  1  beansprucht  ist,  mit  Saugmit- 

35  teln  (5)  zwischen  der  Aufwickelwalze  (1)  und 
dem  Farbebad  (4),  wobei  die  Saugmittel  (5) 
sich  uber  die  gesamte  Breite  der  Bahn  des 
Textilmaterials  (3)  erstrecken,  dadurch  ge- 
kennzeichnet,  dal3  er  auch  Saugmittel  (5)  zwi- 

40  schen  den  Abwickelwalzen  (2)  und  dem  Farbe- 
bad  (4)  hat  und  dal3  er  solche  Antriebsmittel 
hat,  dal3  die  Geschwindigkeit  der  Bahn  des 
Textilmaterials  (3)  im  Laufe  des  Durchgangs 
erhoht  wird. 

45 
Revendicatlons 

1.  Procede  de  teinture  d'une  piece  de  tissu  a 
I'aide  d'un  "jigger"  ou  la  piece  de  tissu  (3)  est 

50  alternativement  enroulee  et  deroulee  entre  un 
rouleau  recepteur  (1)  et  un  rouleau  debolteur 
(2)  du  "jigger",  circule  dans  un  bain  de  teinture 
(4)  lorsqu'elle  passe  de  I'un  a  I'autre  des  rou- 
leaux  (1  ,  2)  et  est  debarrassee  par  succion  du 

55  liquide,  caracterise  en  ce  que  I'operation  de 
succion  (5)  du  liquide  de  la  piece  de  tissu  se 
fait  entre  le  rouleau  debolteur  (2)  et  le  bain  de 
liquide  (4)  de  maniere  que  chaque  partie  de  la 

4 
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piece  de  tissu  penetre  dans  le  bain  de  liquide 
(4)  avec  pratiquement  la  meme  teneur  en  liqui- 
de  et  de  maniere  que  la  vitesse  de  la  piece  de 
tissu  (3)  croft  lors  de  la  traversee. 

5 
2.  Procede  selon  la  revendication  1,  caracterise 

en  ce  que  la  succion  du  liquide  lors  de  la 
piece  de  tissu  (3)  croft  ou  decroft  au  cours  de 
la  traversee. 

10 
3.  Jigger  pour  la  mise  en  oeuvre  du  procede 

selon  la  revendication  1  ,  comprenant  un  dispo- 
sitif  de  succion  (5)  place  entre  le  rouleau  re- 
cepteur  (1)  et  le  bain  de  teinture  (4)  et  s'eten- 
dant  sur  toute  la  largeur  de  la  piece  de  tissus,  is 
caracterise  en  ce  qu'il  comprend  aussi  un  dis- 
positif  de  succion  (5)  place  entre  le  rouleau 
debiteur  (2)  et  le  bain  de  teinture  et  en  ce  que 
il  est  pourvu  de  moyens  d'entrafnement  tels 
que  la  vitesse  de  la  piece  de  tissus  (3)  croft  20 
pendant  la  traversee. 
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