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Description 

This  invention  relates  to  a  paper  towel. 
Disposable  paper  towels  are  commonly  manufactured  and  widely  used.  A  primary  function  of  these  towels  is  ab- 

5  sorbing  liquid.  Paper  towels  possess  varying  degrees  of  certain  qualities  which  make  them  suitable  for  different  tasks. 
Some  of  these  qualities  are  softness,  absorbent  capacity,  absorbent  rate,  and  strength.  The  absorbent  capacity  is  the 
maximum  amount  of  liquid  a  paper  towel  can  absorb,  and  the  absorbent  rate  is  the  speed  with  which  the  paper  towel 
can  absorb  liquid.  The  strength  of  a  paper  towel  is  generally  the  tensile  strength  of  the  paper  towel  which  is  a  measure 
of  the  stress  required  to  pull  the  paper  towel  apart. 

10  Hand  or  wiper  towels  are  a  particular  type  of  paper  towel  and  are  often  used  in  washrooms  for  drying  hands  and 
for  cleaning  up  liquid  spills.  These  towels  are  also  used  for  wiping  surfaces  clean  with  a  solvent  such  as  in  washing 
windows  or  counter  tops.  Accordingly,  towels  must  absorb  relatively  large  quantities  of  liquid  very  quickly  and  possess 
enough  strength  so  that  they  do  not  break  apart  when  subjected  to  stress  even  when  the  towels  are  saturated  with 
liquid.  Further,  it  is  also  desirable  for  hand  or  wiper  towels  to  be  soft,  particularly  when  the  towels  are  used  for  drying 

is  hands  so  that  they  are  comfortable  to  the  user's  skin  and  when  wiping  finished  surfaces,  such  as  desktops  or  automobile 
exteriors,  so  that  the  towels  do  not  scratch  the  finished  surfaces. 

Prior  art  hand  or  wiper  towels  which  are  made  from  cellulosic  fibers  are  normally  strong  even  when  saturated  with 
liquid,  but  often  lack  desirable  levels  of  absorbent  capacity,  absorbent  rate,  and  softness.  These  prior  art  towels  are 
generally  made  with  a  conventional  wet  forming  process  wherein  the  beginning  furnish  contains  chemical  bonding 

20  agents  to  bind  the  cellulosic  fibers  together  and  promote  the  strength  of  the  towel.  The  furnish  is  deposited  on  a  traveling 
foraminous  belt  thereby  forming  a  web  of  moist  cellulosic  fibers  on  top  of  the  foraminous  belt.  The  moist  fibrous  web 
is  transferred  to  an  absorbent  carrier  belt  and  then  pressed  by  one  or  a  series  of  rollers  to  remove  water  from  the 
fibrous  web  and  to  compact  the  fibers  in  the  web  to  further  promote  the  strength  of  the  towel.  The  pressed  fibrous  web 
is  transferred  to  the  outer  surface  of  a  rotating  steam-heated  dryer  whereby  part  of  the  remaining  water  is  evaporated 

25  from  the  fibrous  web.  The  fibrous  web  is  then  "creped"  by  a  blade  positioned  adjacent  the  outer  surface  of  the  dryer 
which  scrapes  the  partially-dried  fibrous  web  from  the  outer  surface  of  the  dryer.  The  creped  fibrous  web  is  then  con- 
veyed  over  a  series  of  steam-heated  dryers  to  evaporate  the  20-50%  moisture  remaining  in  the  web  after  creping.  The 
creping  enhances  the  absorbent  capacity  and  absorbent  rate  of  the  towel 

The  conventional  process  for  making  soft  paper  towels  is  similar  to  the  conventional  process  for  making  hand  or 
30  wiper  towels;  however,  creping  of  the  fibrous  web  is  done  when  moisture  content  has  been  reduced  to  10%  or  less. 

An  adhesive  solution  is  also  applied  to  the  outer  surface  of  the  "Yankee"  creping  dryer  so  that  the  fibrous  web  adheres 
tightly  to  the  surface  of  the  dryer.  The  creped  fibrous  web  requires  no  further  drying  in  this  process.  The  resulting  soft 
towels  possess  high  levels  of  absorbent  capacity  and  absorbent  rate;  however,  these  soft  towels  are  also  very  weak 
and  tend  to  break  apart  when  saturated  with  liquid.  Accordingly,  soft  paper  towels  are  not  an  adequate  substitute  for 

35  hand  or  wiper  paper  towels. 
Another  example  of  a  prior  art  towel  is  disclosed  in  US-4,236,963  (Busker).  The  document  teaches  a  process  in 

which  a  furnish  of  cellulosic  fibers  and  water  is  deposited  on  a  travelling  foraminous  belt  to  form  a  fibrous  web.  The 
web  is  then  subjected  to  a  drying  step  carried  out  by  a  through-dryer.  In  the  subsequent  step  the  web  has  to  be  advanced 
through  a  mechanical  texturing  device  in  order  to  provide  the  web  with  the  desired  bulk  and  softness. 

40  Therefore,  there  is  a  need  for  a  hand  or  wiper  paper  towel  which  possesses  a  high  level  of  strength  as  well  as  high 
levels  of  absorbent  capacity,  absorbent  rate,  and  softness. 

Therefore,  an  object  of  the  present  invention  is  to  provide  an  improved  hand  or  wiper  towel. 
Another  object  of  the  present  invention  is  to  provide  a  hand  or  wiper  towel  with  high  levels  of  absorbent  capacity, 

absorbent  rate,  strength,  and  softness. 
45  A  further  object  of  the  present  invention  is  to  provide  a  hand  or  wiper  towel  at  a  reduced  cost. 

The  present  invention  solves  the  above-described  problems  in  the  prior  art  by  providing  an  improved  hand  or  wiper 
paper  towel.  Generally,  the  present  invention  is  a  paper  towel  prepared  by  a  process  which  includes  the  steps  of:  (1) 
forming  a  furnish  of  cellulosic  fibers,  water,  and  a  chemical  debonder;  (2)  depositing  the  furnish  on  a  travelling  forami- 
nous  belt,  thereby  forming  a  fibrous  web  on  top  of  the  travelling  foraminous  belt;  (3)  subjecting  the  fibrous  web  to  non- 

50  compressive  drying  to  remove  the  water  from  the  fibrous  web;  and  (4)  the  step  of  non-compressive  drying  being  followed 
by  the  step  of  pulling  the  dried  fibrous  web  from  the  travelling  foraminous  belt  to  achieve  the  finished  towel. 

Surprisingly,  the  towel  of  the  present  invention  possesses  high  levels  of  absorbent  capacity,  absorbent  rate, 
strength,  and  softness.  More  particularly,  the  towel  of  the  present  invention  has  an  absorbent  capacity  of  at  least  about 
385%,  an  absorbent  rate  of  about  8  seconds  or  less,  a  dry  tensile  strength  of  at  least  about  5700  grams  to  about  11  ,000 

55  grams,  and  a  wet  tensile  strength  of  at  least  about  1200  grams  to  about  1500  grams. 
Even  more  particularly,  the  towel  of  the  present  invention  is  prepared  by  a  process  wherein  the  cellulosic  fibers  in 

the  furnish  comprise  secondary  cellulosic  fibers.  The  high  levels  of  absorbent  capacity,  absorbent  rate,  strength,  and 
softness  are  also  achieved  using  the  secondary  cellulosic  fibers.  This  aspect  of  the  present  invention  is  particularly 
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advantageous  because  the  cost  of  secondary  cellulosic  fibers  is  substantially  less  than  the  cost  of  virgin  cellulosic  fibers. 
Still  more  particularly,  the  towel  of  the  present  invention  is  prepared  by  a  process  which  includes  the  steps  of:  (1) 

forming  a  furnish  of  cellulosic  fibers,  water,  and  a  chemical  debonder;  (2)  depositing  the  furnish  on  a  first  travelling 
foraminous  belt,  thereby  forming  a  fibrous  web  on  top  of  the  first  foraminous  belt;  (3)  transferring  the  fibrous  web  from 

5  the  first  travelling  foraminous  belt  to  a  second  foraminous  belt  travelling  at  a  velocity  from  about  5  to  1  0%  slower  than 
the  velocity  of  the  first  foraminous  belt,  thereby  providing  a  series  of  transverse  folds  in  the  fibrous  web;  (4)  subjecting 
the  fibrous  web  to  non-compressive  drying  to  remove  water  from  the  fibrous  web;  and  (5)  the  step  of  non-compressive 
drying  being  followed  by  the  step  of  pulling  the  dried  fibrous  web  from  the  second  travelling  foraminous  belt,  and 
optionally  embossing  same  to  achieve  a  finished  towel.  The  towel  made  from  this  particular  process  exhibits  even 

10  greater  levels  of  strength  and  softness  because  of  the  series  of  folds  in  the  towels.  The  folds  increase  the  strength  of 
the  towels  by  providing  a  degree  of  stretch  thereby  reducing  the  tendency  of  the  towel  to  tear  when  subjected  to  stress. 
The  folds  in  the  towels  increase  the  softness  of  the  towels  by  increasing  the  thickness  of  the  towel. 

Still  more  particularly,  the  towel  of  the  present  invention  is  prepared  by  a  process  further  comprising  the  step  of 
embossing  the  dried  fibrous  web  after  removing  the  dried  fibrous  web  from  the  travelling  foraminous  belt.  The  emboss- 

15  ing  increases  the  absorbent  capacity,  absorbent  rate,  and  softness  of  the  web,  but  tends  to  reduce  the  strength  of  the 
web.  Towels  of  the  present  invention  prepared  by  the  process  including  the  embossing  step  have  an  absorbent  capacity 
of  at  least  about  400%,  an  absorbent  rate  of  at  least  about  6  seconds  or  less,  a  tensile  strength  of  at  least  about  1800 
grams  to  about  2700  grams,  and  a  wet  tensile  strength  of  at  least  about  380  grams  to  about  680  grams. 

This  invention,  therefore,  provides  a  more  absorbent  hand  or  wiper  towel  and  a  process  for  its  manufacture. 
20  Other  objects,  features,  and  advantages  will  become  apparent  from  reading  the  following  specifications  in  con- 

junction  with  the  accompanying  drawings. 

Fig.  1  is  a  perspective  view  of  the  process  line  for  producing  a  preferred  embodiment  of  the  present  invention;  and 

25  Fig.  2  is  an  enlarged  sectional  view  of  the  point  of  transfer  between  the  forming  belt  and  the  through-dryer  belt  in 
a  process  line  for  producing  another  preferred  embodiment  of  the  present  invention. 

Turning  first  to  Fig  1,  there  is  illustrated  a  process  line  10  for  producing  a  preferred  embodiment  of  the  present 
invention.  The  process  line  begins  with  a  paper-making  furnish  12  comprising  a  mixture  of  secondary  cellulosic  fiber, 

30  water,  and  a  chemical  debonder  which  is  deposited  from  a  conventional  head  box  (not  shown)  through  a  nozzle  1  4  on 
top  of  a  foraminous  wire  forming  belt  16  as  shown  in  Fig.  1.  The  forming  belt  16  travels  around  a  path  defined  by  a 
series  of  guide  rollers.  The  forming  belt  16  travels  from  an  upper  guide  roller  20,  positioned  below  and  proximate  to 
the  head  box  nozzle  14,  horizontally  and  away  from  the  head  box  nozzle  to  another  upper  guide  roller  22,  passes  over 
the  upper  guide  roller  22  and  diagonally  and  downwardly  to  a  lower  guide  roller  24,  passes  under  the  lower  guide  roller 

35  24  and  diagonally  and  upwardly  toward  the  nozzle  1  4  to  a  lower  guide  roller  26,  passes  over  lower  guide  roller  26  and 
diagonally  and  downwardly  to  lower  guide  roller  28,  passes  under  lower  guide  roller  28,  and  turns  upwardly  and  slightly 
inwardly  to  a  guide  roller  32,  passes  behind  the  guide  roller  32  and  upwardly  and  outwardly  returns  to  upper  guide 
roller  20. 

A  vacuum  forming  box  34  positioned  beneath  the  forming  belt  1  6  proximate  the  opening  36  of  the  head  box  nozzle 
40  14  immediately  extracts  water  from  the  moist  fibrous  web  38  deposited  on  top  of  the  forming  belt  by  the  head  box 

nozzle.  The  partially  dewatered  fibrous  web  38  is  carried  by  the  forming  belt  16  in  the  counterclockwise  direction,  as 
shown  in  Fig.  1  ,  towards  the  upper  guide  roller  22.  The  fibrous  web  38  as  it  moves  away  from  the  vacuum  forming  box 
34  preferably  comprises  from  about  1  9%  to  about  30%  cellulosic  fiber  by  weight.  An  edge  vacuum  40  positioned  below 
the  forming  belt  16  proximate  to  the  upper  guide  roller  22  is  an  aid  to  trimming  the  edges  of  the  fibrous  web  38. 

45  The  fibrous  web  38  passes  over  the  upper  guide  roller  22  and  downwardly  between  the  forming  belt  16  and  a 
through-dryer  belt  42. 

The  through-dryer  belt  42  travels  at  a  velocity  from  about  5  to  1  0%  slower  than  the  velocity  of  the  forming  belt  1  6. 
As  a  result,  the  moist  fibrous  web  38  arrives  at  the  point  of  transfer  76  between  the  forming  belt  16  and  the  through- 
dryer  belt  42  at  a  faster  rate  than  the  fibrous  web  is  carried  away  by  the  through-dryer  belt.  As  the  moist  fibrous  web 

so  38  builds  up  at  the  point  of  transfer  76,  the  moist  fabric  tends  to  bend  into  a  series  of  transverse  folds  78  as  shown  in 
Fig.  2.  The  folds  provide  for  a  degree  of  stretch  in  the  fibrous  web  thereby  increasing  the  overall  strength  of  the  fibrous 
web,  and  because  the  folds  stack  on  top  of  one  another,  the  fibrous  web  becomes  thicker  and  thus  softer. 

The  through-dryer  belt  42  travels  around  a  path  defined  by  a  series  of  guide  rollers.  The  through-dryer  belt  42 
travels  from  a  guide  roller  44  positioned  above  and  vertically  offset  from  guide  roller  22  downwardly  towards  the  forming 

55  belt  1  6,  contacts  the  fibrous  web  38,  and  then  downwardly  and  diagonally  away  from  guide  roller  24  to  guide  roller  46, 
passes  under  guide  roller  46  and  turns  horizontally  away  from  the  forming  belt  1  6  towards  a  through-dryer  guide  roller 
48,  passes  under  the  through-dryer  guide  roller  48  and  turns  upwardly  and  over  a  through-dryer  50  and  downwardly 
to  another  through-dryer  guide  roller  55,  passes  under  through-dryer  guide  roller  55  and  turns  horizontally  away  from 

3 
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the  through-dryer  50  towards  a  lower  guide  roller  54,  passes  under  lower  guide  roller  54,  and  turns  upwardly  to  an 
upper  guide  roller  56,  passes  over  the  upper  guide  roller  56  and  turns  slightly  downwardly  to  an  upper  guide  roller  58, 
passes  under  the  upper  guide  roller  58,  and  turns  slightly  upwardly  in  the  direction  of  the  forming  belt  16  to  an  upper 
guide  roller  60,  passes  over  upper  guide  roller  60  and  turns  downwardly  to  a  guide  roller  62,  passes  under  guide  roller 

5  62  and  turns  substantially  horizontally  away  from  forming  belt  16  to  a  guide  roller  64,  passes  around  guide  roller  64 
and  turns  horizontally  in  the  direction  of  the  forming  belt  16  and  returns  to  guide  roller  44. 

A  vacuum  pickup  66  pulls  the  fibrous  web  38  towards  the  through-dryer  belt  42  and  away  from  forming  belt  1  6  as 
the  fibrous  web  passes  between  the  through-dryer  belt  and  the  forming  belt.  The  fibrous  web  38  adheres  to  the  through- 
dryer  belt  42  and  is  carried  by  the  through-dryer  belt  downwardly  below  lower  guide  roller  46  towards  the  through-dryer 

10  50.  Vacuum  boxes  68  positioned  above  and  proximate  to  the  through-dryer  belt  42  between  the  lower  guide  roller  46 
and  the  through-dryer  guide  roller  48  further  extract  water  from  the  moist  fibrous  web  38.  The  fibrous  web  38  preferably 
comprises  between  about  25%  and  35%  fiber  by  weight  after  passing  beneath  the  vacuum  boxes  68. 

The  through-dryer  50  generally  comprises  an  outer  rotatable  perforated  cylinder  51  and  an  outer  hood  52  for 
receiving  the  hot  air  blown  through  the  perforations  53,  the  fibrous  web  38,  and  the  through-dryer  belt  42  as  is  known 

is  to  those  skilled  in  the  art.  The  through-dryer  belt  42  carries  the  fibrous  web  38  over  the  upper  portion  of  the  through 
dryer  outer  cylinder  50.  The  heated  air  forced  through  the  perforations  53  in  the  outer  cylinder  51  of  the  through-dryer 
50,  removes  the  remaining  water  from  the  fibrous  web  38.  The  temperature  of  the  air  forced  through  the  fibrous  web 
38  by  the  through-dryer  is  preferably  about  149°  C  to  177°  C,  (300  to  350°  F.) 

The  through-dryer  belt  42  carries  the  dried  fibrous  web  38  below  the  through-dryer  guide  roller  55  towards  the 
20  lower  guide  roller  54.  The  dried  fibrous  web  38  is  pulled  from  the  through-dryer  belt  at  lower  guide  roller  54  by  a  takeup 

roller  70.  The  dried  fibrous  web  38  passes  from  the  through-dryer  belt  42  to  a  nip  between  a  pair  of  embossing  rollers 
72.  The  dried  and  embossed  fibrous  web  38  then  passes  from  the  nip  between  the  embossing  rollers  72  to  the  takeup 
roller  70  where  the  fibrous  web  is  wound  into  a  product  roll  74. 

This  invention  is  further  illustrated  by  the  following  example  which  is  illustrative  of  a  preferred  embodiment  designed 
25  to  teach  those  of  ordinary  skill  in  the  art  how  to  practice  this  invention. 

EXAMPLE  1 

An  initial  paper-making  furnish  is  prepared  comprising  0.15%  by  weight  of  secondary  cellulosic  fiber  and  99.85% 
30  water.  The  secondary  cellulosic  fiber  used  in  the  furnish  comprises  a  mixture  of  80%  cup  stock  fiber  and  20%  deinked 

wastepaper.  9,06  kg  (20  wet  lbs.)  of  Berocel  584  debonder,  a  surfactant  manufactured  by  Berolchemie  AG,  per  ton  of 
dry  secondary  cellulosic  fiber  is  added  to  the  initial  furnish  mixture.  5,16  kg  (11  .4  dry  lbs.)  of  Kymene  557-H  wet  strength 
resin,  a  polyamide  epichlorohydrin  resin  manufactured  by  Hercules  and  500  ml.  of  Sterox  DF,  a  rewetting  agent  man- 
ufactured  by  Monsanto,  are  also  added  to  each  dry  ton  of  the  initial  furnish  resulting  in  a  furnish  with  a  Canadian 

35  Standard  Freeness  of  410  cc. 
The  final  furnish  is  deposited  from  a  head  box  through  a  0,635  cm  (1/4  in.)  width  opening  onto  a  94  M  Appleton 

forming  web,  manufactured  by  Appleton  Wire.  The  forming  belt  travels  at  a  velocity  of  12,2  m/min  (40  ft.)  per  minute. 
The  deposited  furnish  forms  a  web  of  cellulosic  fibers  with  a  dry  basis  weight  of  46  grams  per  sq.  meter  on  top  of  the 
forming  belt. 

40  Immediately  after  the  fibrous  web  is  formed  on  top  of  the  forming  belt,  the  fibrous  web  passes  over  a  forming  box 
vacuum  which  operates  at  a  pressure  of  270  mbar  (8  in.  Hg)  below  atmospheric  pressure  and  extracts  water  from  the 
fibrous  web.  The  fibrous  web  then  passes  over  an  edge  vacuum  which  operates  at  a  vacuum  of  371  ,6  -  506,7  mbar 
(11-15  in.  Hg)  below  atmospheric  pressure  and  further  trims  the  edges  of  the  fibrous  web. 

The  fibrous  web  is  then  transferred  to  a  31  A  Albany  through-dryer  belt,  manufactured  by  Albany  International, 
45  with  the  aid  of  a  vacuum  pickup  which  produces  a  vacuum  of  371  ,6  -  506,7  mbar  (11-15  in.  Hg)  below  atmospheric 

pressure.  The  through-dryer  belt  also  travels  at  a  velocity  of  12,2  m/min  (40  ft.  per  minute).  The  consistency  of  the 
partially  dewatered  fibrous  web  after  the  transfer  to  the  through-dryer  belt  contains  1  9%  by  weight  of  dry  cellulosic  fiber. 

The  through-dryer  belt  carries  the  partially  dewatered  fibrous  web  over  a  pair  of  vacuum  boxes  each  producing  a 
vacuum  of  472,9  mbar  (14  in.  Hg)  below  atmospheric  pressure  and  further  dewaters  the  fibrous  web.  The  through- 

50  dryer  belt  then  carries  the  fibrous  web  around  the  upper  portion  of  a  cylindrical  through-dryer.  The  fibrous  web  prior  to 
transfer  to  the  through-dryer  comprises  26%  to  27%  by  weight  of  cellulosic  fiber.  The  through-dryer  forces  air  at  a 
temperature  of  1  68,33°C  (335°  F)  through  the  fibrous  web  and  removes  the  remaining  water  from  the  fibrous  web.  The 
dried  fibrous  web  is  pulled  directly  from  the  through-dryer  belt  for  use  as  a  hand  or  wiper  towel. 

A  towel  produced  according  to  the  specifications  in  Example  1  was  subjected  to  a  series  of  tests  to  determine  the 
55  absorbency  and  strength  of  the  towel  and  is  indicated  in  Table  1  as  Example  1  base  towel.  The  base  towel  from  Example 

1  was  also  subjected  to  post-treatment  embossing  followed  by  the  same  series  of  tests.  A  portion  of  the  Example  1 
base  towel  was  embossed  with  Kimberly  Clark  Embossing  Pattern  1  (Northern  Engraving  Pattern  No.  1  804)  and  another 
portion  of  the  Example  1  base  towel  was  embossed  with  Kimberly  Clark  Pattern  2  (Northern  Engraving  Pattern  No. 
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1557).  The  results  of  tests  performed  on  the  embossed  towels  is  also  shown  in  Table  1  .  Three  prior  art  hand  or  wiper 
towels  the  Scott  180,  the  Fort  Howard  202,  and  the  Crown  Zellerbach  820,  were  also  subjected  to  the  same  tests  as 
the  Example  1  base  towel.  The  results  of  the  tests  performed  on  the  prior  art  towels  are  also  shown  in  Table  1  for 
comparative  purposes. 

5  The  basis  weight  of  the  towels  shown  in  Table  1  was  determined  according  to  ASTM  D3776-9  and  is  shown  in 
units  of  kg  (pounds)  of  dry  towel  per  259,2  m2  (2,880  sq.  ft.)  of  towel.  The  water  capacity  of  the  towels  in  Table  1  was 
measured  according  to  federal  specification  UU  T-595C  and  is  shown  as  the  percent  of  the  weight  of  the  towel  which 
the  towel  can  absorb  in  weight  of  water.  The  water  rate  of  the  towels  in  Table  1  was  measured  according  to  TAPPI 
(Technical  Association  of  the  Pulp  and  Paper  Industry)  T432  SU-72.  The  water  rate  is  shown  in  Table  1  as  the  number 

10  of  seconds  for  a  10,16  cm  x  10,16  cm  (4"  x  4")  towel  to  become  saturated  with  water.  The  thickness  of  the  towel  is 
measured  according  to  TAPPI  T411-68  and  is  shown  in  cm  (inches)  in  Table  1.  The  tensile  strengths  of  the  towels 
shown  in  Table  1  are  measured  according  to  ASTM  D1117-6  and  D1682.  The  tensile  strength  is  the  amount  of  stress 
required  to  pull  a  7,62  cm  (3-in.)  length  of  towel  apart.  The  tensile  strengths  shown  in  Table  1  are  expressed  in  grams. 
The  tensile  strengths  of  dry  towels  were  measured  in  both  the  machine  direction  and  the  cross  direction.  The  tensile 

is  strengths  of  the  towels  saturated  with  water  were  measured  in  the  cross  direction. 

TABLE  1 
Scott  180  Fort  Howard  Crown  Example  Base  Embossed  Embossed 

202  Zellerbach  Towel  Base  Towel  K-  Base  Towel  K- 
20  820  C  Pat.  1  C  Pat.  2 

Basis  27  27  25  27  27  27 
Weight, 
(#/2880ft2) 

25 
kg/259,2  m2  12,231  12,231  11,325  12,231  12,231  12,231 

Absorbant  284  270  295  385  399  505 
Capacity,  % 

30 
Absorbant  35  58  69  8  6  4 
Rate, 
Seconds 

35  
Thickness,  0.0042  0.0043  0.0046  0.0077  0.0083  0.0093 
(Inches) 
cm  0,0106  0,0109  0,0117  0,0196  0,0211  0,0236 

40  Tensile  Strength 

MD  Dry,  g  7480  6690  6690  10890  6078  2679 

45  CD  Dry  g  3460  3470  2640  5738  2421  1889 

CD  Wet  g  1163  750  800  1481  673  387 

As  shown  in  Table  1  ,  the  Example  1  base  towel  possesses  a  superior  absorbent  capacity  to  other  hand  or  wiper 
towels  which  comprise  the  same  or  about  the  same  basis  weight  as  the  Example  1  base  towel.  The  absorbent  capacity 
of  the  Example  1  base  towel  as  shown  in  Table  1  is  90%  greater  than  any  of  the  prior  art  towels  also  shown.  The 
Example  1  base  towel  also  possesses  a  superior  level  of  absorbent  rate  than  the  prior  art  towels  shown  therein.  The 
absorbent  rate  of  the  Example  1  base  towel  is  at  least  4  times  faster  than  any  of  the  prior  art  towels  shown  in  Table  1  . 
The  Example  1  base  towel  also  possesses  a  greater  thickness  than  those  prior  art  towels  shown  in  Table  1  and  thus 
is  a  softer  towel.  Further,  the  tensile  strength  of  the  Example  1  base  towel  is  superior  to  the  tensile  strengths  of  the 
prior  art  towels  shown  in  Table  1  . 

The  embossed  Example  1  base  towels  possess  even  higher  levels  of  absorbent  capacity  and  absorbent  rate  as 
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shown  in  Table  1  .  The  tensile  strengths  of  the  embossed  Example  1  base  towels  are  reduced  somewhat  by  the  em- 
bossing  but  remain  comparable  to  the  tensile  strengths  of  the  prior  art  towels  shown  in  Table  1  . 

In  summary,  the  data  in  Table  1  show  that  hand  or  wiper  towels  which  are  preferred  embodiments  of  the  present 
invention  possess  superior  levels  of  absorbent  capacity,  absorbent  rate,  softness  and  strength  to  other  prior  art  hand 

5  or  wiper  towels  of  the  same  or  about  the  same  basis  weight. 
It  should  be  understood  that  the  foregoing  relates  only  to  preferred  embodiments  of  the  present  invention,  and  that 

numerous  changes  and  modifications  may  be  made  without  departing  from  the  scope  of  the  invention  as  defined  in 
the  following  claims. 

10 
Claims 

1  .  A  process  of  manufacturing  a  towel  comprising  the  steps  of: 

is  forming  a  furnish  of  cellulosic  fibers,  water,  and  a  chemical  debonder; 

depositing  the  furnish  on  a  travelling  foraminous  belt  thereby  forming  a  fibrous  web  on  top  of  the  travelling 
foraminous  belt; 

20  subjecting  the  fibrous  web  to  non-compressive  drying  to  remove  the  water  from  the  fibrous  web; 

the  step  of  non-compressive  drying  being  followed  by  the  step  of  pulling  the  dried  fibrous  web  from  the  travelling 
foraminous  belt  to  achieve  the  finished  towel. 

25  2.  The  process  as  in  claim  1  ,  wherein: 
the  non-compressive  drying  is  achieved  with  a  through-dryer. 

3.  A  towel  obtainable  by  a  process  as  in  one  of  the  preceding  claims,  wherein  the  towel  has  an  absorbent  capacity 
of  at  least  about  385%,  an  absorbent  rate  of  about  8  seconds  or  less,  a  dry  tensile  strength  of  at  least  about  5700 

30  grams  to  about  11  ,000  grams,  and  a  wet  tensile  strength  of  at  least  about  1200  grams  to  about  1500  grams. 

4.  The  towel  obtainable  by  a  process  as  in  one  of  claims  1  and  2  or  the  towel  as  in  claim  3,  wherein: 
the  cellulosic  fibers  in  the  furnish  comprise  secondary  cellulosic  fibers. 

35  5.  A  process  of  manufacturing  a  towel  comprising  the  steps  of: 

forming  a  furnish  of  cellulosic  fibers,  water  and  a  chemical  debonder; 

depositing  the  furnish  on  a  first  foraminous  belt,  the  first  foraminous  belt  travelling  at  a  first  velocity,  thereby 
40  forming  a  fibrous  web  on  top  of  the  first  foraminous  belt; 

transferring  the  fibrous  web  from  the  first  travelling  foraminous  belt  to  a  second  foraminous  belt,  the  second 
foraminous  belt  travelling  at  a  second  velocity  from  about  5%  to  about  10%  slower  than  the  first  velocity, 
thereby  providing  a  series  of  transverse  folds  in  the  fibrous  web; 

45 
subjecting  the  fibrous  web  to  non-compressive  drying  to  remove  the  water  from  the  fibrous  web; 

the  step  of  non-compressive  drying  being  followed  by  the  step  of  pulling  the  dried  fibrous  web  from  the  second 
travelling  foraminous  belt,  and  optionally  embossing  same  to  achieve  a  finished  towel. 

50 
6.  The  process  as  in  claim  5,  wherein: 

the  non-compressive  drying  is  achieved  with  a  through-dryer. 

7.  The  process  as  in  of  one  of  claims  5  and  6,  further  comprising  the  step  of: 
55  embossing  the  dried  fibrous  web  after  removing  the  dried  fibrous  web  from  the  second  travelling  foraminous 

belt. 

8.  The  towel  obtainable  by  a  process  as  in  claim  7,  wherein  when  same  is  embossed,  the  towel  has  an  absorbent 
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capacity  of  at  least  about  400%,  an  absorbent  rate  of  about  6  seconds  or  less,  a  dry  tensile  strength  of  at  least 
about  1  800  grams  to  about  2700  grams,  and  a  wet  tensile  strength  of  at  least  about  380  grams  to  about  680  grams. 

9.  The  towel  obtainable  by  a  process  as  in  one  of  claims  5  to  7  or  the  towel  as  in  claim  8,  wherein; 
5  the  cellulosic  fibers  in  the  furnish  comprise  secondary  cellulosic  fibers. 

Patentanspriiche 

10  1.  Verfahren  zur  Herstellung  eines  Tuchs  mit  folgenden  Schritten: 

Bildung  eines  Auftragsmaterials  aus  Zellulosefasern,  Wasser  und  einem  chemischen  bindungsvermindernden 
Mittel; 

is  Ablegen  des  Auftragsmaterials  auf  einem  sich  bewegenden  mit  Offnungen  versehenen  Band,  wodurch  auf 
dem  sich  bewegenden,  mit  Offnungen  versehenen  Band  eine  Faserbahn  gebildet  wird; 

Unterwerfen  der  Faserbahn  einer  drucklosen  Trocknung,  urn  das  Wasser  von  der  Faserbahn  zu  entfernen; 

20  wobei  sich  an  den  Schritt  der  drucklosen  Trocknung  der  Schritt  des  Ziehens  der  getrockneten  Faserbahn  von 
dem  sich  bewegenden,  mit  Offnungen  versehenen  Band  anschlieBt,  urn  das  fertige  Tuch  zu  erhalten. 

2.  Verfahren  gemaB  Anspruch  1  ,  bei  dem: 
die  drucklose  Trocknung  durch  einen  Durchstromtrockner  erreicht  wird. 

25 
3.  Tuch,  das  durch  ein  Verfahren  gemaB  einem  der  vorhergehenden  Anspruche  erhaltlich  ist,  wobei  das  Tuch  ein 

Absorptionsvermogen  von  mindestens  etwa  385  %,  eine  Absorptionsgeschwindigkeit  von  etwa  8  Sekunden  oder 
weniger,  eine  Trockenzugfestigkeit  von  mindestens  etwa  5700  Gramm  bis  etwa  11000  Gramm  und  eine  NaBzug- 
festigkeit  von  mindestens  etwa  1200  Gramm  bis  etwa  1500  Gramm  aufweist. 

30 
4.  Tuch,  das  durch  ein  Verfahren  gemaB  einem  der  Anspruche  1  und  2  erhaltlich  ist,  oder  Tuch  gemaB  Anspruch  3, 

wobei: 
die  Zellulosefasern  in  dem  Auftragsmaterial  Sekundarzellulosefasern  aufweisen. 

35  5.  Verfahren  zur  Herstellung  eines  Tuchs  mit  folgenden  Schritten: 

Bildung  eines  Auftragsmaterials  aus  Zellulosefasern,  Wasser  und  einem  chemischen  bindungsvermindernden 
Mittel; 

40  Ablegen  des  Auftragsmaterials  auf  einem  ersten  mit  Offnungen  versehenen  Band,  wobei  das  erste  mit  Off- 
nungen  versehene  Band  sich  mit  einer  ersten  Geschwindigkeit  bewegt,  wodurch  auf  dem  ersten  mit  Offnungen 
versehenen  Band  eine  Faserbahn  gebildet  wird; 

Ubertragen  der  Faserbahn  von  dem  ersten  sich  bewegenden,  mit  Offnungen  versehenen  Band  zu  einem 
45  zweiten  mit  Offnungen  versehenen  Band,  wobei  sich  das  zweite  mit  Offnungen  versehene  Band  mit  einer 

zweiten  Geschwindigkeit  bewegt,  welche  etwa  5  %  bis  etwa  10  %  geringer  als  die  erste  Geschwindigkeit  ist, 
wodurch  eine  Reihe  von  transversalen  Falten  in  der  Faserbahn  erzeugt  werden; 

Unterwerfen  der  Faserbahn  einer  drucklosen  Trocknung,  urn  das  Wasser  von  der  Faserbahn  zu  entfernen; 
50 

wobei  sich  an  den  Schritt  der  drucklosen  Trocknung  der  Schritt  des  Ziehens  der  getrockneten  Faserbahn  von 
dem  zweiten  sich  bewegenden,  mit  Offnungen  versehenen  Band  und  wahlweise  deren  Pragung  anschlieBt, 
urn  ein  fertiges  Tuch  zu  erhalten. 

55  6.  Verfahren  gemaB  Anspruch  5,  bei  dem 
die  drucklose  Trocknung  durch  einen  Durchstromtrockner  erreicht  wird. 

7.  Verfahren  gemaB  einem  der  Anspruche  5  und  6,  das  des  weiteren  folgende  Schritte  umfaBt: 
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Pragung  der  getrockneten  Faserbahn  nach  der  Entfernung  der  getrockneten  Faserbahn  von  dem  zweiten 
sich  bewegenden,  mit  Offnungen  versehenen  Band. 

8.  Tuch,  das  durch  ein  Verfahren  gema(3  Anspruch  7  erhaltlich  ist,  wobei  bei  dessen  Pragung  das  Tuch  ein  Absorp- 
5  tionsvermogen  von  mindestens  etwa  400  %,  eine  Absorptionsgeschwindigkeit  von  etwa  6  Sekunden  oder  weniger, 

eine  Trockenzugfestigkeit  von  mindestens  etwa  1800  Gramm  bis  etwa  2700  Gramm  und  eine  NaBzugfestigkeit 
von  mindestens  etwa  380  Gramm  bis  etwa  680  Gramm  aufweist. 

9.  Tuch,  das  durch  ein  Verfahren  gemaB  einem  der  Anspruche  5  bis  7  erhaltlich  ist,  oder  Tuch  gemaB  Anspruch  8, 
10  wobei: 

die  Zellulosefasern  in  dem  Auftragsmaterial  Sekundarzellulosefasern  aufweisen. 

Revendications 
15 

1.  Procede  de  fabrication  d'une  serviette  comprenant  les  etapes  consistant  a  : 

former  une  suspension  de  pate  constitute  de  fibres  cellulosiques,  d'eau  et  d'un  deliant  chimique  ; 
deposer  la  suspension  de  pate  sur  une  bande  perforee  mobile  de  facon  a  former  une  nappe  fibreuse  sur  le 

20  dessus  de  la  bande  perforee  mobile  ;  et 
soumettre  la  nappe  fibreuse  a  un  sechage  sans  compression  pour  eliminer  I'eau  de  la  nappe  fibreuse  ; 
I'etape  de  sechage  sans  compression  etant  suivie  d'une  etape  consistant  a  retirer  la  nappe  fibreuse  sechee 
de  la  bande  perforee  mobile  pour  obtenir  la  serviette  finie. 

25  2.  Procede  selon  la  revendication  1  ,  dans  lequel  le  sechage  sans  compression  est  obtenu  a  I'aide  d'un  dispositif  de 
sechage  par  soufflage  transversal. 

3.  Serviette  pouvant  etre  obtenue  par  le  procede  selon  I'une  des  revendications  precedentes,  laquelle  serviette  a 
une  capacite  d'absorption  d'au  moins  environ  385%,  une  vitesse  d'absorption  d'environ  8  secondes  ou  moins,  une 

30  resistance  a  la  traction  a  I'etat  sec  comprise  entre  au  moins  environ  5.700  g  et  environ  11  .000  g,  et  une  resistance 
a  la  traction  a  I'etat  humide  comprise  entre  au  moins  environ  1  .200  g  et  environ  1  .500  g. 

4.  Serviette  pouvant  etre  obtenue  par  le  procede  selon  I'une  des  revendications  1  et  2,  ou  serviette  selon  la  reven- 
dication  3,  dans  laquelle  les  fibres  cellulosiques  de  la  suspension  de  pate  sont  constitutes  de  fibres  cellulosiques 

35  secondaires. 

5.  Procede  de  fabrication  d'une  serviette  comprenant  les  etapes  consistant  a  : 

former  une  suspension  de  pate  constitute  de  fibres  cellulosiques,  d'eau  et  d'un  deliant  chimique  ; 
40  deposer  la  suspension  de  pate  sur  une  premiere  bande  perforee,  la  premiere  bande  perforee  se  deplacant  a 

une  premiere  vitesse,  de  facon  a  former  une  nappe  fibreuse  sur  le  dessus  de  la  premiere  bande  perforee  ; 
transferer  la  nappe  fibreuse  de  la  premiere  bande  perforee  mobile  vers  une  seconde  bande  perforee,  la  se- 
conde  bande  perforee  se  deplacant  a  une  seconde  vitesse  qui  est  d'environ  5%  a  environ  10%  inferieure  a 
la  premiere  vitesse,  de  facon  a  creer  une  serie  de  plis  transversaux  dans  la  nappe  fibreuse  ;  et 

45  soumettre  la  nappe  fibreuse  a  un  sechage  sans  compression  pour  eliminer  I'eau  de  la  nappe  fibreuse  ; 
I'etape  de  sechage  sans  compression  etant  suivie  d'une  etape  consistant  a  retirer  la  nappe  fibreuse  sechee 
de  la  seconde  bande  perforee  mobile  et  a  la  gaufrer  eventuellement  pour  obtenir  une  serviette  finie. 

6.  Procede  selon  la  revendication  5,  dans  lequel  le  sechage  sans  compression  est  obtenu  a  I'aide  d'un  dispositif  de 
so  sechage  par  soufflage  transversal. 

7.  Procede  selon  I'une  des  revendications  5  et  6,  comprenant  en  outre  I'etape  consistant  a  gaufrer  la  nappe  fibreuse 
sechee  apres  avoir  retire  la  nappe  fibreuse  sechee  de  la  seconde  bande  perforee  mobile. 

55  8.  Serviette  pouvant  etre  obtenue  par  le  procede  selon  la  revendication  7,  dans  laquelle,  lorsqu'elle  est  gaufree,  la 
serviette  a  une  capacite  d'absorption  d'au  moins  environ  400%,  une  vitesse  d'absorption  d'environ  6  secondes  ou 
moins,  une  resistance  a  la  traction  a  I'etat  sec  comprise  entre  au  moins  environ  1  .800  g  et  environ  2.700  g,  et  une 
resistance  a  la  traction  a  I'etat  humide  comprise  entre  au  moins  environ  380  g  et  environ  680  g. 
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Serviette  pouvant  etre  obtenue  par  le  procede  selon  I'une  des  revendications  5  a  7,  ou  serviette  selon  la  revendi- 
cation  8,  dans  laquelle  les  fibres  cellulosiques  de  la  suspension  de  pate  sont  constitutes  de  fibres  cellulosiques 
secondaires. 
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