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©  Modular  apparatus  for  fabricating  an  absorbent  article. 

©  A  system  for  fabrication  of  absorbent  articles 
includes  a  linear  array  of  frame  modules  each 
having  an  open  interior.  Panels  are  mounted  to 
one  face  of  the  modules.  Article  fabrication 
mechanisms  are  mounted  to  project  from  the 
panels.  Operating  means  are  disposed  within 
the  modules  and  are  operatively  engaged 
through  the  panels  with  the  fabrication 
mechanisms.  An  operating  and  control  system 
is  provided  for  a  machine  in  which  disposable 
absorbent  articles  are  fabricated.  Continuously 
operating  mechanisms  are  driven  by  electric 
motors  for  continuously  operating  on  moving 
webs  and  other  components  of  the  article.  A 
main  drive  shaft  is  rotated  for  transferring 
power  through  direction  phasing  mechanical 
power  transfer  devices  to  mechanisms  which 
intermittently  effect  unity  operations  with  res- 
pect  to  an  associated  moving  web.  The  direc- 
tion  phasing  mechanical  power  transfer  devices 
are  controlled  relative  to  a  sensed  portion  of  an 
article  component  so  as  to  temporarily  vary  the 
speed  of  the  unity  operation  and  effect  regis- 
tration  of  the  operation  in  a  preselected  rela- 
tionship  with  the  associated  moving  web. 
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TECHNICAL  FIELD 

The  present  invention  relates  to  the  manufacture 
of  disposable,  absorbent  articles  such  as  diapers, 
sanitary  pads,  and  the  like.  More  particularly,  the 
present  invention  relates  to  methods  and  apparatus 
for  manufacturing  a  variety  of  such  articles  efficiently 
and  at  high  speeds  on  apparatus  that  accommodates 
flexible  manufacturing  programs  and  that  facilitates 
installation,  modification  and  service. 

BACKGROUND  OF  THE  INVENTION  AND 
TECHNICAL  PROBLEMS  POSED  BY  THE  PRIOR 
ART 

Disposable,  absorbent  articles  typically  include  a 
thin,  flexible,  liquid-impermeable  backsheet,  an  ab- 
sorbent  pad  or  panel  on  the  backsheet,  and  an  over- 
lying,  liquid-permeable  topsheet.  Each  of  these  com- 
ponents  can  be  typically  supplied  in  the  form  of  a  con- 
tinuous  web  by  an  apparatus  which  forms,  guides, 
combines,  and  secures  the  components  together. 

In  addition,  some  types  of  disposable,  absorbent 
articles,  such  as  diapers,  typically  include  other  com- 
ponents,  such  as  elastic  bands  in  the  crotch  area  of 
the  article  to  provide  enhanced  containment  and  leak- 
age-resistance.  Other  features  may  include  adhe- 
sive-coated  tape  tabs  for  securing  the  article  to  the 
wearer,  a  landing  zone  target  tape  against  which  the 
tape  tabs  can  be  securely,  yet  removably  applied,  and 
front  and  rear  waist  elastic  elements  to  provide  en- 
hanced  fit  and  comfort. 

While  a  variety  of  different  mechanisms  have 
been  developed  for  combining  the  above-discussed 
components  to  form  a  completed  article,  it  is  prefer- 
able  to  employ  such  mechanisms  along  a  processing 
line  for  controlled  operation  together  to  fabricate  the 
article  on  a  continuous  basis  as  the  major  compo- 
nents  move  along  the  processing  line. 

It  is  also  desirable  to  operate  an  absorbent  article 
manufacturing  line  at  relatively  high  speeds  so  as  to 
produce  completed  articles  at  a  relatively  high  pro- 
duction  rate.  Depending  upon  the  nature  of  the  arti- 
cle,  and  upon  the  number  of  features  in  the  article, 
manufacturers  may  attempt  to  achieve  production 
rates  on  the  order  of  hundreds  of  units  per  minute. 
When  absorbent  article  component  assembly  mech- 
anisms  are  operated  at  high  speeds,  the  proper  com- 
ponent  processing  operations,  such  as  registration, 
cutting,  bonding,  etc.,  become  more  difficult. 

These  processing  problems  are  exacerbated  by 
the  fact  that  absorbent  articles  are  typically  fabricat- 
ed  from  continuous  webs  of  material  which  are  as- 
sembled  on  a  continuously  moving  basis  along  the 
length  of  the  articles  while  some  discrete  compo- 
nents  of  other  material  are  intermittently  applied  to 
the  webs.  A  continuously  moving  web  could  be  a 
backsheet  web  or  a  topsheet  web  which  is  continu- 

ously  conveyed  through  a  processing  line  for  being 
severed  to  form  articles  of  selected  lengths,  and  the 
conveying  mechanisms  and  supply  roll  associated 
with  the  movement  of  these  web  components  would 

5  generally  operate  continuously. 
Other  mechanisms  in  an  absorbent  article  man- 

ufacturing  system  operate  intermittently  on  a  moving 
web  or  other  component  of  the  article.  For  example, 
a  pair  of  tape  tabs  may  be  placed  at  predetermined  in- 

10  tervals  along  a  moving  web  so  that  each  article  that 
is  ultimately  formed  has  a  pair  of  properly  located 
tape  tabs.  Another  example  of  such  an  intermittent 
operation  is  the  transverse  severing  of  an  assembly 
of  webs  so  as  to  separate  the  individual,  completed 

15  articles. 
Such  intermittent  processes  may  be  described  as 

"unity  operations"  which  are  typically  effected  relative 
to  at  least  one  associated  moving  web  once  per  each 
article.  Such  a  unity  operation  must  be  timed  and  con- 

20  trolled  to  occur  at  a  precise  location  on,  or  relative  to, 
the  moving  web.  The  unity  operation  must  thus  be 
controlled  relative  to  the  speed  of  the  web. 

Further,  owing  to  tolerances  in  the  operating 
mechanisms,  slippage  of  the  absorbent  article  com- 

25  ponents  along  the  processing  line,  etc.,  precise  reg- 
istration  of  such  unity  operations  with  the  moving  web 
or  webs  is  difficult,  and  becomes  especially  difficult 
at  high  line  speeds.  Accordingly,  it  would  be  advanta- 
geous  to  provide  an  improved  system  for  effecting 

30  unity  operations  in  a  controlled  manner  relative  to  the 
continuous  operations  and  relative  to  actual  selected 
locations  on  moving  webs. 

Further,  it  would  be  desirable  to  provide  such  an 
improved  system  with  means  for  efficiently  transfer- 

35  ring  power  to  a  plurality  of  unity  operators  in  an  ab- 
sorbent  article  manufacturing  line.  Also,  it  would  be 
advantageous  to  provide  such  a  power  transmission 
system  with  a  design  that  could  accommodate  rela- 
tively  easy  installation,  service,  and  adjustment  of  the 

40  mechanisms. 
Changing  market  conditions  may  require  a  man- 

ufacturer  to  quickly  modify  its  products  or  provide  new 
products.  Further,  flexible  manufacturing  techniques 
and  programs  are  nowadays  becoming  more  fre- 

45  quently  employed  by  manufacturers  to  accommodate, 
in  one  manufacturing  system,  the  sequential  produc- 
tion  runs  of  a  number  of  different  products.  To  this 
end,  it  would  be  desirable  to  provide  an  improved  sys- 
tem  for  an  absorbent  article  manufacturing  apparatus 

so  which  would  operate  in  a  way  that  would  more  readily 
accommodate  product  changes  or  modifications. 

In  particular,  it  would  be  beneficial  if  such  an  im- 
proved  system  could  function  to  mount  and  support 
absorbent  article  manufacturing  mechanisms  in  a 

55  manner  that  would  accommodate  relatively  rapid  in- 
stallation,  servicing,  and  adjustment  of  such  mecha- 
nisms. 

It  would  also  be  desirable  for  such  an  improved 
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system  to  accommodate  expansion  of  the  manufac- 
turing  line  by  the  addition  of  mechanisms  that  would 
provide  alternative  or  additional  features  on  an  absor- 
bent  article  product. 

Further,  it  would  be  advantageous  if  such  an  im- 
proved  system  could  readily  accommodate  changes 
in  the  placement  or  location  of  selected  mechanisms 
along  the  processing  line,  and  such  an  improved  sys- 
tem  should  preferably  require  only  a  minimum  number 
of  different  support  components  so  as  to  reduce  man- 
ufacturing  complexity  and  simplify  installation. 

The  present  invention  provides  an  improved  ab- 
sorbent  article  manufacturing  system  which  can  ac- 
commodate  designs  having  the  above-discussed 
benefits  and  features. 

SUMMARY  OF  THE  INVENTION 

A  system  for  in-line  fabrication  of  disposable  ab- 
sorbent  articles  in  accordance  with  the  principles  of 
one  aspect  of  the  present  invention  includes  a  novel 
structure  for  supporting  components  or  mechanisms 
of  an  apparatus  or  machine  for  manufacturing  the  ar- 
ticles. 

In  particular,  a  plurality  of  substantially  identical 
frame  modules  are  provided  for  being  joined  together. 
Each  module  has  an  open  interior  and  open  faces. 
The  modules  are  joined  in  a  linear  array  to  define  a 
front  face  therealong. 

A  plurality  of  substantially  identical  panels  are 
each  mounted  to  one  of  the  modules  along  the  front 
face  of  the  array.  The  panels  are  each  selectively 
mountable  on  selected  ones  of  the  modules.  In  a  pre- 
ferred  embodiment,  the  modules  each  have  a  gener- 
ally  rectangular  parallel  parallelpiped  configuration, 
and  two  panels  are  mounted  on  the  front  face  of  each 
module,  one  above  the  other. 

The  absorbent  article  fabrication  mechanisms, 
such  as  conveyors,  adhesive  appliers,  web  severing 
mechanisms,  are  mounted  to  project  from,  or  on,  the 
panels  outwardly  of  the  modules  to  facilitate  operator 
access  to  the  mechanisms. 

A  plurality  of  operating  means  for  operating  a 
plurality  of  the  mechanisms  are  provided  inside  the 
modules.  Each  operating  means  is  mounted  so  as  to 
be  operably  engaged  through  a  panel  with  an  asso- 
ciated  fabrication  mechanism. 

In  a  preferred  embodiment,  the  modules  are 
joined  together  by  elongate  connecting  members  for 
spacing  adjacent  modules  apart  by  a  distance  equal 
to  the  module  width  as  measured  along  the  length  of 
the  linear  array  of  modules.  Panels  can  be  mounted 
to  the  elongate  connecting  members  between  the  ad- 
jacent  modules,  and  absorbent  article  fabrication 
mechanisms  can  be  mounted  on  or  through  the  pan- 
els  to  project  from  the  fronts  of  the  panels.  The  mech- 
anisms  can  be  operated  by  operating  means  mounted 
behind  the  panels  within  the  framework  defined  by 

the  modules.  The  operating  means,  such  as  motors, 
are  operatively  engaged  with  the  fabrication  mecha- 
nisms  through  the  panels. 

The  novel  modular  structure  is  effective  in  mount- 
5  ing  the  fabrication  mechanisms  for  easy  access,  ob- 

servation,  and  adjustment.  The  modular  nature  of  the 
structure  accommodates  expansion  of  the  system  or 
relocation  of  fabricating  mechanisms  to  desired  pos- 
itions  along  the  processing  line.  Access  to  the  oper- 

10  ating  means,  such  as  motors,  gear  drives,  etc.,  is  fa- 
cilitated  by  the  open  framework  of  the  modules  be- 
hind  the  panels. 

According  to  another  aspect  of  the  invention,  a 
novel  method  and  apparatus  are  provided  foroperat- 

15  ing  a  machine  in  which  disposable  absorbent  articles 
are  fabricated  along  at  least  one  processing  path.  The 
method  and  apparatus  are  especially  suitable  for  ar- 
ticles  fabricated  from  components  which  include 
webs  of  material  assembled  by  (1)  a  plurality  of  first, 

20  continuous  operating  means  for  each  continuously 
operating  on  at  least  one  moving  web  (e.g.,  as  with  a 
web  conveyor)  and  (2)  a  plurality  of  second  operating 
means  for  each  effecting  a  unity  operation  intermit- 
tently  relative  to  at  least  one  associated  moving  web 

25  at  least  once  per  each  absorbent  article  (e.g.,  as  with 
a  web  severing  knife). 

The  method  and  apparatus  function  together  as 
a  drive  system  and  control  system  for  operating  a  plur- 
ality  of  individual  drive  means  (such  as  adjustable 

30  speed  electric  motors)  for  each  respectively  providing 
power  to  respective  ones  of  the  continuous  operating 
means.  Aselected  one  of  the  drive  means  is  adjusted 
to  establish  a  preselected  speed  of  a  selected  one  of 
the  continuous  operating  means. 

35  The  remaining  drive  means  are  controlled  to  ad- 
just  the  speeds  of  the  remaining  continuous  operating 
means  so  as  to  be  equal  the  preselected  speed  of  the 
selected  continuous  operating  means. 

A  main  drive  shaft  is  rotated  at  a  speed  propor- 
40  tional  to  the  preselected  speed  of  the  selected  one 

continuous  operating  means  for  transferring  power 
from  the  shaft  to  the  plurality  of  second  operating 
means  through  a  plurality  of  direction  phasing  mech- 
anical  power  transfer  devices  each  associated  with  at 

45  least  one  of  the  second  operating  means.  Each  of  the 
direction  phasing  mechanical  power  transfer  devices 
can  be  adjusted  to  temporarily  change  the  speed  of 
the  associated  second  operating  means  relative  to 
the  speed  of  the  drive  shaft  to  effect  registration  of 

so  the  operation  of  the  second  operating  means  in  a  pre- 
selected  relationship  with  the  associated  web  por- 
tion. 

In  a  preferred  form  of  operation,  identical  compo- 
nent  features  (e.g.,  the  severed,  leading  edge  of  an 

55  absorbent  panel)  are  provided  so  as  to  be  generally 
equally  spaced  along  the  processing  path  for  each 
being  subsequently  associated  with  a  different  one  of 
the  articles  as  the  articles  are  assembled  seriatim. 

4 
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The  desired  spacing  of  these  features  is  initially  es- 
tablished  as  a  reference  spacing.  Thereafter,  during 
routine  operation,  the  successive  spacings  are  com- 
pared  with  the  reference  spacing.  If  there  is  a  differ- 
ence,  at  least  one  of  the  associated  direction  phasing 
mechanical  power  transfer  devices  is  then  temporar- 
ily  adjusted  relative  to  the  speed  of  the  drive  shaft  as 
a  function  of  the  difference  between  the  reference 
spacing  and  a  subsequently  measured  successive 
spacing.  This  adjustment  temporarily  increases  or  de- 
creases  the  speed  of  the  associated  second  operat- 
ing  means  and  effects  registration  of  the  operation  of 
the  second  operating  means  in  a  preselected  relation- 
ship  with  the  associated  web  portion. 

In  a  preferred  embodiment,  feedback  controls  are 
incorporated.  The  speed  of  the  selected  one  continu- 
ous  operating  means  is  measured.  An  electronic  feed- 
back  means  is  employed  for  comparing  the  measured 
speed  with  the  preselected  speed  and  for  controlling 
the  selected  one  drive  means  (e.g.,  motor)  to  maintain 
the  selected  one  continuous  operating  means  at  the 
preselected  operating  speed. 

Also,  in  a  preferred  form  of  the  system,  the  speed 
of  at  least  one  of  the  remaining  continuous  operating 
means  is  measured.  An  electronic  feedback  means  is 
employed  for  comparing  the  two  measured  speeds 
and  for  controlling  one  of  the  drive  means  to  maintain 
the  operating  speed  of  the  one  remaining  continuous 
operating  means  at  a  speed  equal  to  the  speed  of  the 
selected  one  continuous  operating  means. 

The  above-described  novel  operating  system 
permits  a  single,  main  drive  shaft  to  be  employed  for 
efficiently  actuating  all,  or  a  selected  number,  of  the 
unity  operations  (e.g.,  a  target  tape  applier,  web  sev- 
ering  knife,  etc.). 

Further,  the  use  of  a  direction  phasing  mechani- 
cal  power  transfer  device  associated  with  the  actua- 
tion  of  a  unity  operation  accommodates  (1)  the  sens- 
ing  of  the  actual  positions  or  spacings  of  the  absor- 
bent  article  features  and  (2)  the  control  of  the  unity 
operation  so  as  to  either  retard  or  advance  the  actua- 
tion  of  the  unity  operation  and  thereby  effect  such  ac- 
tuation  at  the  proper  location  on  the  article. 

The  system  further  accommodates  the  use  of  a 
main  drive  shaft  driven  by  a  continuously  operating, 
adjustable  speed  electric  motor  so  as  to  establish  a 
drive  shaft  rotation  speed  that  corresponds  to  the 
speed  of  the  selected  one  continuous  operating 
means. 

In  a  preferred  embodiment,  a  primary  continuous 
operating  means,  such  as  a  laminatordrum,  is  driven 
by  a  single,  DC  motor.  The  other  continuous  operating 
means  motors  are  controlled  to  operate  at  the  same 
speed  as  the  laminatordrum  drive  motor,  and  the  pri- 
mary  drive  shaft  is  rotated  by  a  separate  DC  motor 
which  is  also  controlled  at  a  speed  corresponding  to, 
or  proportional  to,  the  speed  of  the  laminator  drum 
motor.  The  phasing  of  the  individual  unity  operations 

from  the  main  drive  shaft  can  be  readily  controlled 
through  the  use  of  conventional  phasing  devices. 

The  above-described  drive  system  and  control 
system  employed  with  the  continuous  operating 

5  means  and  with  the  operating  means  for  the  intermit- 
tent  unity  operations  can  be  readily  installed  in  the 
above-described  modular  support  system.  This  pro- 
vides  easy  accessibility  to  operating  drives  and  com- 
ponents  such  as  phasing  devices,  other  controls, 

10  belts,  gearboxes,  bearings,  etc.  while  at  the  same 
time  accommodating  the  addition  or  relocation  of 
mechanisms  as  well  as  the  expansion  of  the  system. 

Numerous  other  advantages  and  features  of  the 
present  invention  will  become  readily  apparent  from 

15  the  following  detailed  description  of  the  invention, 
from  the  claims,  and  from  the  accompanying  draw- 
ings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
20 

In  the  accompanying  drawings  that  form  part  of 
the  specification,  and  in  which  like  numerals  are  em- 
ployed  to  designate  like  parts  throughout  the  same, 

FIG.  1  is  a  perspective  view  of  a  disposable,  ab- 
25  sorbent  garment  in  the  form  of  an  infant  diaper 

which  is  illustrated  generally  as  it  appears  when 
being  worn  and  which  can  be  fabricated  in  accor- 
dance  with  the  teachings  of  the  present  inven- 
tion; 

30  FIG.  2  is  a  top  perspective  view  of  the  absorbent 
garment  generally  in  a  form  prior  to  use; 
FIG.  3  is  a  fragmentary,  cross-sectional  view  tak- 
en  along  lines  3-3  of  FIGURE  2; 
FIG.  4  is  a  fragmentary,  cross-sectional  view  tak- 

35  en  generally  along  lines  4-4  of  FIGURE  2; 
FIG.  5  is  an  exploded,  perspective  view  of  the  ab- 
sorbent  article  illustrated  in  FIGS.  1-4; 
FIGS.  6A  and  6B  are  simplified,  partially  sche- 
matic,  diagrammatic  side  elevation  views  of  a  ma- 

40  chine  in  which  disposable  absorbent  articles  are 
fabricated  in-line  in  accordance  with  the  present 
invention,  FIG.  6A  showing  the  left-hand  half  of 
the  machine  and  FIG.  6B  showing  the  right-hand 
half  of  the  machine; 

45  FIG.  7  is  a  greatly  enlarged,  fragmentary,  simpli- 
fied,  partially  diagrammatic  view  of  an  end  of  adi- 
aper  machine  similar  to  that  illustrated  in  FIGS. 
6Aand  6B; 
FIG.  8  is  a  fragmentary,  perspective  view  of  the 

so  end  of  a  machine  similar  to  the  types  of  machines 
illustrated  in  FIGS.  6A,  6B,  and  7; 
FIG.  9  is  a  reduced  scale,  simplified,  diagrammat- 
ic,  fragmentary,  exploded,  perspective  view  of 
modular  support  components  for  the  type  of  ma- 

ss  chines  illustrated  in  FIGS.  6A,  6B,  and  8;  and 
FIG.  10  is  a  schematic  diagram  of  a  portion  of  a 
system  for  operating  a  disposable  absorbent  ar- 
ticle  fabrication  machine  in  accordance  with  the 
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principles  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

While  this  invention  is  susceptible  of  embodiment 
in  many  different  forms,  this  specification  and  the  ac- 
companying  drawings  disclose  only  some  specific 
forms  as  examples  of  the  invention.  The  invention  is 
not  intended  to  be  limited  to  the  embodiments  so  de- 
scribed,  however.  The  scope  of  the  invention  is  point- 
ed  out  in  the  appended  claims. 

For  ease  of  description,  the  apparatus  of  this  in- 
vention  is  described  in  the  normal  (upright)  operating 
position,  and  terms  such  as  upper,  lower,  horizontal, 
etc.,  are  used  with  reference  to  this  position.  It  will  be 
understood,  however,  that  the  apparatus  of  this  in- 
vention  may  be  manufactured,  stored,  transported, 
used,  and  sold  in  an  orientation  other  than  the  posi- 
tion  described. 

Some  of  the  figures  illustrating  an  embodiment  of 
the  apparatus  show  structural  details  and  mechanical 
elements  that  will  be  recognized  by  one  skilled  in  the 
art.  However,  the  detailed  descriptions  of  some  of 
such  elements  are  not  necessary  to  an  understanding 
of  the  invention,  and  accordingly,  are  not  herein  pre- 
sented. 

With  reference  now  to  the  drawings,  therein  is  il- 
lustrated  a  disposable  absorbent  garment  10  or  dis- 
posable  diaper  which  is  but  one  of  many  forms  of  an 
absorbent  article  that  can  be  fabricated  in  accor- 
dance  with  the  principles  of  the  method  and  appara- 
tus  of  the  present  invention.  As  used  in  the  present 
disclosure,  the  term  "diaper"  is  intended  to  refer  to  an 
absorbent  garment  which  is  worn  by  an  individual  for 
absorbing  body  fluids,  such  as  urine  and/or  fecal  mat- 
ter. 

It  is  to  be  understood  that  garments  manufac- 
tured  by  methods  and  apparatus  embodying  the  prin- 
ciples  of  the  present  invention  can  be  appropriately 
sized  for  use  by  infants  and  children,  and  can  further 
be  sized  for  use  by  incontinent  adults.  Additionally, 
absorbent  articles  embodying  the  present  invention 
may  take  the  form  of  absorbent  pads,  sanitary  prod- 
ucts,  absorbent  diaper  inserts,  and  the  like. 

The  garment  10  is  described  in  detail  in  the  com- 
monly  assigned,  copending  U.S.A.  patent  application 
Serial  No.  07/608,809  filed  November  5,  1990,  the 
disclosure  of  which  is  incorporated  by  reference 
thereto  to  the  extent  not  inconsistent  herewith.  With 
particular  reference  to  FIG.  2,  the  absorbent  garment 
1  0  includes  a  rear  waist  portion  12,  a  front  waist  por- 
tion  14,  and  a  crotch  area  16  extending  between  the 
front  and  rear  waist  portions.  The  crotch  area  of  the 
garment  generally  corresponds  to  that  portion  which 
is  positioned  between  the  legs  of  a  wearerduring  use. 
As  the  term  "crotch  area"  is  used  herein,  it  refers  to 
that  part  of  the  garment  which  comprises  between 

about  one-third  and  three-fourths  of  the  longitudinal- 
ly  central  portion  of  the  garment  10. 

For  enhanced  fit  and  comfort,  the  garment  10 
has  a  generally  l-shaped,  contoured  configuration, 

5  with  the  crotch  area  16  being  relatively  narrow  by  vir- 
tue  of  the  formation  of  leg  cutouts  18  at  each  of  the 
side  margins  of  the  garment. 

Convenient  securement  of  the  absorbent  gar- 
ment  10  to  a  wearer  is  facilitated  by  the  provision  of 

10  a  pair  of  adhesive-coated  tape  tabs  20  at  respective 
opposite  sides  of  the  rear  waist  portion  12  of  the  gar- 
ment.  The  tape  tabs  20  are  positioned  for  securement 
to  the  outside  surface  of  the  front  waist  portion  14,  as 
illustrated  in  FIG.  1,  and  to  this  end,  a  tape  landing 

15  zone  or  target  tape  22  is  preferably  provided.  The 
landing  zone  or  target  tape  22  typically  comprises  a 
strip  of  polymeric  sheet  material  to  which  the  tape 
tabs  20  can  be  securely,  yet  removably  applied,  with 
the  landing  zone  target  tape  22  desirably  acting  to  re- 

20  inforce  the  front  outside  surface  of  the  garment  1  0  so 
that  removal  and  reapplication  of  the  tape  tabs  20 
does  not  damage  the  garment  10. 

With  reference  to  FIGS.  1,  3,  and  4,  the  absor- 
bent  garment  10  includes  a  preferably  liquid-im- 

25  permeable  backsheet  26  which  generally  defines  the 
outer  surface  of  the  garment.  The  liquid  impermeable 
characteristics  of  the  backsheet  act  to  prevent  leak- 
age  of  liquid  through  the  backsheet  for  the  desired 
containment  characteristics.  Awide  variety  of  suitable 

30  polymeric  film  materials  can  be  employed  for  the 
backsheet  26,  such  as  a  polyethylene  sheet  having  a 
thickness  on  the  order  of  between  about  0.0005  and 
about  0.001  inches.  Polyethylene  terephthalate 
sheet  material  having  a  thickness  of  approximately 

35  0.0005  to  0.001  inches  may  alternately  be  employed. 
Nonwoven  materials  exhibiting  liquid-impermeability 
can  be  used,  as  can  composite  or  laminate  sheet  ma- 
terials  such  as  comprising  integrated  nonwoven  fabric 
and  polymeric  film  layers. 

40  The  absorbent  garment  10  further  includes  an 
absorbent  panel  28  (FIG.  3)  positioned  on  top  of  the 
backsheet  26.  The  absorbent  panel  preferably  com- 
prises  an  absorbent  matrix  including  comminuted 
wood  pulp,  sometimes  referred  to  as  wood  fluff,  and 

45  superabsorbent  material,  which  may  comprise  super- 
absorbent  polymers  or  the  like.  Absorbent  matrices 
comprising  blends  and/or  layers  of  such  absorbent 
materials  can  be  employed.  If  desired,  the  superab- 
sorbent  material  may  be  more  heavily  concentrated  in 

so  specifically  selected  regions  of  the  absorbent  panel 
28.  Additionally,  an  absorbent  matrix  formed  in  accor- 
dance  with  U.S.  Patent  No.  4,573,988,  to  Pieniak, 
comprising  a  compressed  composite  absorbent 
structure  including  a  resilient  web  of  fibers  having  su- 

55  perabsorbent  material  incorporated  therein,  can  be 
used. 

In  a  preferred  embodiment,  the  absorbent  panel 
28  includes  an  exterior,  liquid-permeable  covering 
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preferably  comprising  a  top  tissue  layer  27  and  a  bot- 
tom  tissue  layer  29.  These  layers  are  held  in  position 
around  the  panel  28  by  the  other  garment  compo- 
nents. 

Specifically,  the  bottom  tissue  layer  29  is  adhe- 
sively  secured  with  lines  of  adhesive  23  (FIG.  3)  to  the 
backsheet  26.  The  top  tissue  layer  27  is  adhesively 
secured  with  lines  of  adhesive  25  to  a  topsheet  as- 
sembly  30  (FIGS.  2  and  3). 

The  topsheet  assembly  30  includes  three  compo- 
nents  and  is  positioned  on  top  of  the  top  tissue  layer 
27  of  the  absorbent  panel  28.  The  three-component 
topsheet  assembly  30  includes  a  central  liquid-per- 
meable  portion  or  sheet  32  which  generally  overlies, 
and  is  adhesively  secured  to,  the  absorbent  panel  28, 
and  a  pair  of  side  marginal  portions  or  sheets  34 
joined  to  respective  opposite  side  edges  of  the  central 
portion  32. 

As  best  shown  in  FIG.  3,  each  of  the  side  margin- 
al  portions  34  of  the  topsheet  assembly  30  includes 
a  plurality  of  segments  which,  at  least  in  the  crotch 
area  16  of  the  diaper,  are  arranged  relative  to  central 
portion  32  and  absorbent  panel  28  to  provide  en- 
hanced  containment  and  leakage-resistance. 

Specifically,  each  side  marginal  portion  34  in- 
cludes  a  first  outer  segment  36  juxtaposed  and  joined 
to  the  underlying  backsheet  26  laterally  outwardly  of 
the  side  edge  of  absorbent  panel  28.  Each  side  mar- 
ginal  portion  34  further  includes  a  second,  intermedi- 
ate  segment  38  adjacent  the  first  segment  36  and 
positioned  generally  inwardly  thereof.  A  third,  stand- 
ing  gather  segment  40  of  each  side  marginal  portion 
34  is  positioned  adjacent  the  second,  intermediate 
segment  38,  and  is  configured  to  provide  one  of  the 
two  inner  standing  gather  constructions  of  the  gar- 
ment. 

To  this  end,  each  standing  gather  segment  40  in- 
cludes  an  overturned  free  edge  to  thereby  define  a 
sleeve  portion  42.  In  accordance  with  the  illustrated 
embodiment,  it  is  presently  preferred  that  the  free 
edge  of  each  standing  gather  be  overturned  inwardly 
toward  the  longitudinal  centerline  of  the  absorbent 
garment  10,  particularly  when  the  longitudinal  end 
portions  of  each  standing  gather  are  secured  inward- 
ly,  as  will  be  further  described. 

The  sleeve  portion  42  of  each  standing  gather 
segment  40  is  secured  in  its  overturned  position  by 
suitable  bonding  of  the  segment  to  itself,  with  a  spray 
adhesive  44  being  presently  preferred.  In  order  to 
achieve  the  desired  gathering  effect  for  each  stand- 
ing  gather  segment,  at  least  one  elastic  element  46 
extends  within  the  sleeve  portion  42  along  at  least  the 
crotch  area  16  of  the  garment.  While  various  techni- 
ques  may  be  employed,  it  is  presently  preferred  that 
the  standing  gather  elastic  element  46  be  applied  to 
the  nonwoven  material  from  which  the  side  marginal 
portion  30  is  formed  by  securing  the  elastic  to  the 
nonwoven  material  with  the  elastic  in  an  extended  or 

stretched  condition.  The  adhesive  44  is  preferably 
employed  for  both  securing  the  elastic  element  46  to 
the  standing  gather  segment  40,  as  well  as  for  forma- 
tion  of  sleeve  portion  42. 

5  In  the  illustrated  embodiment,  including  the  hour- 
glass-shaped  absorbent  panel  28,  each  of  the  second 
intermediate  segments  38  and  the  third  standing 
gather  segment  40  are  of  a  substantially  constant  di- 
mension  throughout  the  length  of  the  garment  10.  In 

10  contrast,  each  first  outer  segment  36  varies  in  dimen- 
sion,  being  relatively  narrow  at  the  crotch  area  16  of 
the  garment,  and  relatively  wider  at  each  of  the  front 
and  rear  waist  portions  12  and  14  whereat  the  absor- 
bent  panel  28  extends  beneath  each  intermediate 

15  segment. 
With  further  reference  to  FIG.  3,  any  of  a  variety 

of  techniques  may  be  employed  for  securing  the  first 
segment  36  of  each  side  marginal  portion  34  to  the 
associated  backsheet  26.  It  is  presently  preferred  that 

20  a  spray  adhesive  48  be  used  for  this  purpose.  It  is  also 
presently  preferred  that  one  or  more  leg  elastic  ele- 
ments  50  be  provided  in  this  region  to  thereby  elasti- 
cize  each  leg  opening,  generally  at  each  leg  cut-out 
18,  forthe  desired  fit  and  containment.  In  the  illustrat- 

25  ed  embodiment,  a  pair  of  leg  elastic  elements  50  are 
provided  between  first  segment  36  and  backsheet  26, 
with  the  spray  adhesive  48  acting  to  secure  the  elas- 
tic  elements  in  position.  In  accordance  with  known 
formation  techniques,  elastic  elements  50  are  inte- 

30  grated  with  the  associated  backsheet  26  and  top- 
sheet  assembly  30  in  an  extended  or  stretched  con- 
dition,  whereby  the  absorbent  garment  10  is  effec- 
tively  gathered  to  form  an  elastically  extensible  struc- 
ture. 

35  As  illustrated,  opposite  side  edges  of  central  por- 
tion  32  of  topsheet  assembly  30  are  respectively 
joined  to  the  side  marginal  portions  34.  Specifically, 
each  of  the  side  edges  of  the  central  portion  32  is 
joined  to  the  respective  one  of  the  side  marginal  por- 

40  tions  34  generally  at  the  juncture  of  the  second  and 
third  segments  38  and  40  of  the  side  marginal  portion 
34.  While  standard  gluing  methods  can  be  used,  it  is 
presently  preferred  that  this  be  achieved  by  the  pro- 
vision  of  a  sonic  bond  52  which  extends  longitudinally 

45  of  the  garment  (generally  as  illustrated  in  phantom 
line  in  FIG.  2)  thereby  integrating  the  topsheet  as- 
sembly  30. 

Significantly,  this  relative  disposition  of  the  sonic 
bond  52  acts  to  space  the  side  edge  of  the  central 

so  portion  32,  at  least  in  the  crotch  area  16,  from  the 
backsheet  26  of  the  garment  by  approximately  the  di- 
mension  of  the  respective  second  intermediate  seg- 
ment  38.  This  preferred  configuration  has  been  found 
to  desirably  avoid  formation  of  trough-like  regions  just 

55  inwardly  of  the  standing  gathersegments40,  thereby 
acting  to  avoid  collection  of  liquid  in  such  regions, 
which  collection  is  believed  to  contribute  to  leakage  of 
the  garment. 

7 
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In  the  illustrated  embodiment,  the  absorbent  pan- 
el  28  is  positioned  substantially  between  second  and 
third  segments  38  and  40  of  the  side  marginal  por- 
tions  34,  at  least  in  the  crotch  area  16.  While  such  an 
arrangement  is  desirable,  normal  manufacturing  tol-  5 
erances  and  variances  can  make  it  difficult  to  precise- 
ly  align  the  bond  52  with  the  edge  of  the  panel  28.  Ad- 
ditionally,  the  nonwoven  fabric  from  which  central 
portion  32  is  typically  formed  exhibits  some  extensi- 
bility,  which  can  permit  the  base  of  each  standing  10 
gather  segment  40  to  shift  laterally  outwardly. 

Since  it  is  most  preferred  that  to  avoid  creating 
trough-like  regions  adjacent  the  standing  gathers, 
the  bonds  52  can  be  positioned  generally  at  or  just  in- 
wardly  of  the  side  edges  of  the  panel  28.  Even  though  15 
portions  of  the  panel  may  thus  extend  beneath  the 
third  standing  gather  segments  40,  formation  of  the 
side  marginal  portions  30  from  material  exhibiting  sig- 
nificant  hydrophobicity  has  been  found  to  abate  leak- 
age  of  liquid  from  those  panel  portions  which  extend  20 
beneath  the  standing  gather  elements.  As  will  be  ap- 
preciated,  use  of  a  relatively  thin  absorbent  panel  28, 
and  the  desire  to  avoid  forming  trough-like  regions 
adjacent  the  standing  gathers,  calls  for  the  preferred 
disposition  of  bonds  52  generally  on  top  of  such  a  thin  25 
panel. 

As  shown  in  FIG.  2,  the  hourglass  shape  of  ab- 
sorbent  panel  28,  including  the  provision  of  laterally 
extending  ear  portions  in  the  front  and  rear  waist  por- 
tions  12  and  14,  results  in  the  ear  portions  of  the  ab-  30 
sorbent  panel  extending  beneath  the  second  inter- 
mediate  segment  38  of  each  side  marginal  portion  34 
in  the  waist  portions  of  the  garment.  However,  the 
nonwoven  material  from  which  the  marginal  portions 
are  formed  is  preferably  selected  to  exhibit  sufficient  35 
hydrophobicity  so  as  to  substantially  preclude  the 
possibility  of  liquid  from  the  ear  portions  of  the  absor- 
bent  panel  moving  toward  the  wearer  of  the  garment. 
Additionally,  materials  which  exhibit  the  desired  hy- 
drophobicity  have  further  been  found  to  provide  en-  40 
hanced  strength,  and  stretch  and  tear  resistance, 
thus  promoting  secure  and  convenient  use  of  the  tape 
tabs  20. 

Referring  to  FIG.  4,  the  preferred  configuration  of 
each  of  the  front  and  rear  waist  portions  of  the  gar-  45 
ment  10  is  illustrated.  As  will  be  observed,  it  is  prefer- 
red  that  the  longitudinal  end  portions  of  each  of  the 
standing  gather  segments  40  of  the  side  marginal 
portions  34  be  secured  inwardly  to  the  central  portion 
32  of  the  topsheet  assembly.  To  this  end,  a  sonic  50 
bond  54  (FIG.  2)  is  preferably  provided  at  each  of  the 
longitudinal  end  portions  of  the  standing  gather  seg- 
ments  40.  As  is  also  illustrated  in  FIG.  4,  it  is  presently 
preferred  that  the  garment  10  be  provided  with  front 
and  rear  waist  elastic  elements  56,  which  may  com-  55 
prise  suitable  foam  elastic  material  for  enhanced  fit 
and  comfort.  These  elements  56  are  secured  with 
lines  of  conventional  spray  adhesive  (not  illustrated  in 

FIG.  4)  on  the  top  to  the  topsheet  side  center  portion 
32  and  on  the  bottom  to  the  backsheet  26. 

As  noted  above,  it  is  preferred  that  the  free  edge 
of  each  standing  gathersegment40  be  overturned  in- 
wardly  toward  the  garment  centerline,  particularly 
when  the  end  portions  of  the  standing  gather  seg- 
ments  40  are  secured  inwardly  as  shown  in  solid  line 
in  FIG.  4.  This  is  aesthetically  preferred  since  the 
edge  of  the  gathered  material  at  sleeve  portion  42  is 
generally  concealed,  and  also  acts  to  avoid  the  ma- 
terial  edge  contacting  the  wearer  of  the  garment. 

However,  the  standing  gather  segments  can  be 
otherwise  configured.  For  example,  although  not  illu- 
strated,  at  least  one  of  the  longitudinal  end  portions 
of  each  standing  gather  segment  40  can  be  secured 
outwardly  to  at  least  one  of  the  respective  first  and 
second  segments  36,  38  in  which  event  it  can  be  de- 
sirable  to  have  the  free  edge  of  each  standing  gather 
segment  40  be  overturned  outwardly  away  from  the 
garment  centerline.  It  might  be  desirable  in  some  cas- 
es  to  secure  the  rearward  longitudinal  portions  of  the 
standing  gather  segments  inwardly  (to  central  portion 
32)  and  the  forward  longitudinal  portions  outwardly 
(to  at  least  one  of  the  first  and  second  segments  36, 
38),  thereby  forming  a  pouch-like  construction  in  the 
forward  portion  of  the  garment  (which  portion  ordi- 
narily  receives  the  most  liquid  during  use). 

As  will  be  appreciated,  a  wide  variety  of  materials 
may  be  employed  for  fabrication  of  the  composite  top- 
sheet  assembly  30.  Nonwoven  fabric  materials  are 
presently  preferred,  with  the  side  marginal  portions 
34  preferably  comprising  nonwoven  materials  exhib- 
iting  a  relatively  high  degree  of  hydrophobicity.  One 
suitable  material  for  the  side  marginal  portions  is 
spunbonded  polypropylene  nonwoven  fabric  having  a 
basis  weight  in  the  range  of  about  0.3  to  0.8  ounces- 
/square  yard  and  a  bond  area  in  the  range  of  about 
7%  to  20%,  with  a  basis  weight  of  about  0.5-0.6  ounc- 
es/square  yard  and  an  18%  bond  area  being  particu- 
larly  preferred.  When  untreated,  this  material  exhibits 
the  desired  degree  of  hydrophobicity.  One  commer- 
cially  available  material  of  this  type  is  available  from 
Fiber  Web  of  America,  Greenville,  SC,  under  the 
product  designation  Unicorn  Celestra™. 

The  central  portion  32  of  the  composite  topsheet 
assembly  may  also  comprise  a  polypropylene  non- 
woven  fabric  having  a  basis  weight  and  bond  area  as 
described  above  for  side  marginal  portions  34.  While 
the  central  portion  32  of  an  absorbent  garment  em- 
bodying  the  present  invention  can  be  selected  to  ex- 
hibit  relatively  high  or  relatively  low  liquid  imperme- 
ability,  it  is  presently  preferred  thatthe  central  portion 
32  be  selected  to  exhibit  significantly  greater  hydro- 
philicity,  and  thus  greater  liquid  permeability,  than 
side  portions  34.  To  this  end,  polypropylene  nonwov- 
en  material  such  as  described  above  is  ordinarily 
treated  with  a  surfactant  to  achieve  the  desired  hy- 
drophilicity  Alternately,  a  hydrophobic  fabric  having 
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apertures  to  permit  liquid  passage  therethrough  may 
be  employed. 

The  present  construction  has  been  found  to  pro- 
vide  desirably  enhanced  containment  characteristics. 
By  the  arrangement  of  the  bonds  at  48  and  52,  plus 
the  use  of  the  preferred  hydrophobic  material  for  side 
marginal  portions  34,  the  marginal  portions  function 
in  the  nature  of  shields  at  the  sides  of  the  absorbent 
panel  28  to  abate  leakage.  Additionally,  the  bonding 
of  the  marginal  portions  to  the  backsheet  avoids  the 
creation  of  gaps  or  the  like  through  which  leakage 
might  otherwise  leak  from  the  construction. 

According  to  the  present  invention,  disposable 
absorbent  articles  may  be  fabricated  by  mechanisms 
which  are  operated  and  controlled  in  a  unique  man- 
ner.  The  above-described  diaper  garment  1  0  is  an  ex- 
ample  of  one  such  absorbent  article  t  hat  may  be  man- 
ufactured.  A  machine  for  in-line  fabrication  of  such  a 
garment  1  0  is  diagrammatically  illustrated  in  FIGS.  6A 
and  6B. 

Specific  mechanisms  are  provided  along,  and  as 
part  of,  the  machine  for  engaging,  conveying,  acting 
against,  or  otherwise  operating  on,  or  relative  to,  at 
least  one  associated  web  of  the  article  being  formed 
as  the  web  moves  along  the  machine.  A  unique,  mod- 
ular  support  structure  for  the  machine  components  is 
illustrated  in  more  detail  in  FIGS.  6-8  and  is  described 
hereinafter  with  respect  to  those  figures.  First,  how- 
ever,  the  basic  operation  of  the  machine  will  be  de- 
scribed. 

The  mechanisms  in  the  machine  for  operating  on, 
or  relative  to,  a  moving  web  may  include  special  or 
conventional  mechanisms.  The  details  of  such  mech- 
anisms,  and  the  detailed  method  of  operation  of  such 
mechanisms,  will  be  apparent  to  those  having  skill  in 
the  art  and  an  understanding  of  the  necessary  func- 
tions  of  such  mechanisms.  The  detailed  descriptions 
of  such  mechanisms  are  not  necessary  to  an  under- 
standing  of  the  invention,  form  no  part  of  the  present 
invention,  and  accordingly  are  not  herein  presented. 
However,  some  brief  descriptions  of  the  location  and 
purpose  of  some  of  the  significant  mechanisms  are 
next  presented  to  serve  as  examples  of  the  types  of 
mechanisms  with  which  the  operating  system  and 
support  system  of  the  present  invention  may  be  em- 
ployed  as  described  in  detail  hereinafter. 

For  convenient  reference  with  respect  to  correlat- 
ing  FIGS.  6Aand  6B  with  the  accompanying  descrip- 
tion,  the  machine  may  be  characterized  as  compris- 
ing  18  modules  aligned  in  a  linear  array,  and  the  mod- 
ules  are  sequentially  numbered  1-18  along  the  bot- 
toms  of  FIGS.  6A  and  6B.  The  locations  of  various 
mechanisms  in  the  machine  are  specified  in  this  de- 
scription  with  reference  to  the  associated  module  as 
identified  by  the  corresponding  number. 

Referring  first  to  the  left-hand  end  of  FIG.  6A,  an 
absorbent  panel  web  28'  is  conveyed  through  the  ma- 
chine,  and  the  absorbent  panel  web  28'  is  a  continu- 

ous  web  of  the  material  which  constitutes  the  panel 
28  as  described  above  with  respect  to  the  garment  1  0 
illustrated  in  FIGS.  1-5.  The  absorbent  panel  web 
28'  is  supplied  from  a  suitable  bulk  roll  supply  (not  il- 

5  lustrated)  which  may  be  associated  with  a  separate, 
conventional,  in-feed  mechanism  but  which  may  be 
operated  from  a  motor  and  control  system  on  the  ma- 
chine. 

In  other  modes  of  operations,  a  conventional 
10  pocket  former  or  drum  former  (not  illustrated)  may  be 

provided  upstream  of  the  machine  to  form  individual, 
contoured  absorbent  pads  of  blown,  nonwoven  fluff 
material.  Such  pads  can  be  conveyed  seriatim  in  a 
spaced  array  through  the  machine.  Such  a  drum  for- 

15  mer  could  be  operated  and  controlled  directly  by  the 
machine. 

The  individual  absorbent  pads  or  the  continuous, 
absorbent  panel  web  28'  are  conveyed  down  the  ma- 
chine  processing  line  (toward  the  right  as  viewed  in 

20  FIG.  6A)  with  a  suitable,  conventional  conveyor  60.  A 
conventional  vacuum  hold-down  system  (not  illustrat- 
ed)  may  be  provided  along  the  conveyor  60,  and 
along  other  conveyors  in  the  machine,  to  keep  the 
web  flat  and  to  center  the  web  so  as  to  help  insure 

25  proper  registration  of  the  various  manufacturing  oper- 
ations.  The  mechanical  and  structural  details  per  se 
of  the  conveyor  60,  of  the  vacuum  system,  and  of 
other  similar  conveyors  and  vacuum  systems  in  the 
machine  form  no  part  of  the  present  invention. 

30  With  reference  to  FIGS.  3  and  5,  itwill  be  recalled 
that  the  absorbent  pad  28  is  covered  on  the  top  with 
a  top  tissue  layer  27  and  on  the  bottom  with  a  bottom 
tissue  layer  29.  As  illustrated  in  module  1  (FIG.  6A), 
the  top  tissue  layer  is  initially  applied  by  the  machine 

35  as  a  continuous  top  tissue  layer  web  27'.  The  bottom 
tissue  layer  is  directed  under  the  absorbent  panel 
web  28'  as  a  continuous  bottom  tissue  layer  web  29'. 
The  tissue  layer  webs  27'  and  29'  are  initially  slit 
lengthwise  (at  a  slitter  (not  illustrated))  from  a  com- 

40  mon  web  supplied  by  one  of  two  tissue  supply  rolls  64 
located  at  the  bottoms  of  modules  1  ,  2,  and  3.  The  slit- 
ter,  supply  rolls  64,  motor-driven  unwind  mecha- 
nisms,  and  other  associated  mechanisms  operate  in 
a  conventional  manner. 

45  The  sandwich  assembly  of  the  top  tissue  layer 
web  27',  intermediate  absorbent  panel  web  28',  and 
bottom  tissue  layer  29'  is  conveyed  through  a  con- 
ventional  debulker  68  (module  4)  which  compresses 
the  absorbent  panel  web  28'  between  the  tissue  layer 

50  webs  27',  29'. 
The  compressed  sandwich  assembly  is  moved 

forward  from  the  debulker  68  by  a  conventional  pad 
draw  conveyor  70  (module  5)  to  a  conventional  pad 
knife  mechanism  72  (module  6)  which  severs  the 

55  three  sandwiched  web  components  at  intervals  to 
provide  separate  panel  assemblies.  The  separate 
panel  assemblies  are  conveyed  downstream  of  the 
knife  mechanism  72  by  a  conventional  pad  spacing 

9 
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conveyor  74  (module  6)  which  has  a  linear  speed 
greater  than  the  linear  speed  of  the  pad  draw  convey- 
or  70  so  as  to  separate  the  individual  pad  assemblies 
and  provide  a  desired  end-to-end  spacing. 

The  pad  spacing  conveyor  74  extends  from  mod- 
ule  6  to  module  7  and  feeds  the  spaced-apart  panel 
assemblies  to  a  conventional  laminator  drum  78  at 
which  all  of  the  other  garment  components  and  sub- 
assemblies  are  combined  with  the  absorbent  panel 
assembly.  The  other  garment  components  and  sub- 
assemblies  are  fabricated,  partially  assembled,  and 
laterally  registered  in  other  mechanisms  in  the  ma- 
chine  as  will  next  be  explained. 

In  particular,  the  backsheet  26  (FIG.  5)  is  initially 
supplied  in  the  form  of  a  continuous  backsheet  web 
26'  from  one  of  two  backsheet  web  supply  rolls  80 
(module  11  in  FIG.  6B).  The  rolls  80  and  associated 
operating  mechanisms  operate  in  a  conventional 
manner. 

As  the  backsheet  web  26'  leaves  one  of  the  sup- 
ply  rolls  80,  it  passes  through  a  conventional  target 
tape  applier  82  (module  10)  which  applies  the  landing 
zone  target  tape  22  (FIGS.  1  and  5)  to  one  surface  of 
the  backing  sheet  web  26'.  The  target  tape  22  is  sup- 
plied  in  the  form  of  a  continuous  target  tape  web 
22'  from  one  of  two  target  tape  web  supply  rolls  84 
(module  9  in  FIG.  6A)  which,  together  with  associated 
conventional  mechanisms,  operate  in  a  well-known 
manner. 

The  target  tape  applier  82  severs  individual 
pieces  of  target  tape  22  (FIGS.  1  and  5)  from  the  tar- 
get  tape  web  22'  and  bonds  the  pieces  of  target  tape 
22  by  suitable  conventional  means  to  the  appropriate 
locations  along  the  backsheet  web  26'. 

The  backsheet  web  26'  is  drawn  beyond  the  tar- 
get  tape  applier  82  (module  10)  past  a  conventional 
adhesive  applier  88  (module  8)  for  applying  lines  of 
adhesive  to  the  backsheet  web  26'  for  attaching  the 
foam  waist  gather  elastic  elements  56  (FIGS.  4  and 
5)  which  are  subsequently  fed  to  the  backsheet  web 
26'  as  is  explained  in  detail  hereinafter. 

After  leaving  the  adhesive  applier  88,  the  back- 
sheet  web  26'  passes  a  conventional  adhesive  appli- 
er  90  (module  8),  and  the  adhesive  applier  90  applies 
lines  of  adhesive  23  (FIG.  3)  to  the  backsheet  web 
26'  for  attaching,  at  the  laminator  drum  78,  the  back- 
sheet  web  26'  to  (1)  the  absorbent  panel  bottom  tis- 
sue  layer  web  29'  and  (2)  the  portions  of  the  top  sheet 
assembly  30  which  extend  beyond  the  absorbent 
panel  assembly. 

Between  the  laminatordrum  78  and  the  adhesive 
applier  90,  the  continuous  filament  of  leg  elastic 
members  50  (FIGS.  3  and  5)  are  secured  to  the  back- 
sheet  web  26'  by  means  of  a  conventional  device  92 
that  (1)  provides  a  continuous  length  of  elastic  along 
the  web  26',  (2)  splits  the  elastic  into  a  plurality  of  con- 
tinuous,  parallel  filaments  containing  the  members 
50,  and  tensions  the  elastic  member  filaments  as  the 

elastic  member  filaments  are  fed  against  the  back- 
sheet  web  26'.  A  conventional  adhesive  applier  94 
(module  8)  applies  adhesive  48  (FIG.  3)  to  the  mar- 
gins  of  the  backsheet  web  26'  and/or  to  the  portions 

5  of  the  filaments  that  will  define  the  leg  elastic  mem- 
bers  50  when  the  assembled  webs  are  subsequently 
severed  transversely  to  separate  the  individual  arti- 
cles. 

In  module  7,  the  backsheet  web  26'  (now  carry- 
10  ing  the  leg  elastic  members  50,  the  target  tape  22, 

and  the  adhesive  lines  for  securement  of  the  foam 
waist  gathering  elastic  members  56  and  of  the  bottom 
tissue  layer  web  29')  passes  adjacent  a  conventional 
foam  waist  gather  elastic  member  applier  98  (module 

15  7).  The  applier  98  supplies  pieces  of  foam  waist  gath- 
er  elastic  (56  in  FIG.  5)  and  attaches  them,  atthe  lam- 
inator  drum  78,  to  the  backsheet  web  26'  on  the  ad- 
hesive  lined  receiving  areas  (not  illustrated  in  FIG.  4). 
Actually,  each  foam  piece  applied  to  the  web  26'  is 

20  twice  as  long  as  an  individual  member  56  on  a  com- 
pleted,  separated  garment  10.  Each  double  length 
foam  elastic  piece  is  appl  ied  to  t  he  web  26'  so  t  hat  t  he 
piece  lies  centered  over  the  ends  of  the  two  adjacent 
garments  where  the  webs  are  subsequently  trans- 

25  versely  severed  to  form  the  separate  garments  then 
having  correctly  sized  elastic  members  56. 

The  apparatus  98  for  applying  the  foam  waist 
gather  elastic  element  pieces  applies  each  foam  elas- 
tic  element  piece  in  a  transversely  stretched  (i.e.,  ten- 

30  sioned)  condition  to  the  inner  surface  of  the  back- 
sheet  web  26'. 

The  backsheet  web  26',  with  the  double  length 
foam  waist  gather  elastic  elements  56  now  also  in 
place  at  the  laminator  drum  78,  is  carried  into  en- 

35  gagement  with  the  bottom  of  the  pad  assemblies  be- 
ing  moved  onto  the  laminator  drum  78  by  the  pad 
spacing  conveyor  72.  The  laminator  drum  78  also 
functions  to  combine  the  backsheet  web  26'  and  pad 
assemblies  with  a  web  30'  of  topsheet  assemblies  30 

40  that  has  been  fabricated  by  other  machine  compo- 
nents  as  will  next  be  described. 

Specifically,  as  previously  noted,  each  article  has 
a  topsheet  assembly  30  (FIG.  5)  that  includes  a  non- 
woven  topsheet  center  portion  32  and  two  topsheet 

45  side  margins  34.  The  center  portion  32  is  supplied  in 
the  form  of  a  topsheet  center  portion  web  32'  from 
one  of  two,  conventional  supply  rolls  102  located  in 
modules  4,  5,  and  6. 

The  topsheet  center  portion  web  32'  is  combined 
so  with  two  webs  34'  of  the  topsheet  side  margins  at  a 

conventional  ultrasonic  bonding  apparatus  110  to 
form  a  completed  topsheet  assembly  web  30'  which 
is  then  fed  to  the  top  of  the  laminator  drum  78.  Spe- 
cifically,  the  two  side  margin  webs  34'  are  fed  in  a 

55  parallel,  spaced-apart  orientation  for  being  secured  to 
the  opposite  side  edges  of  the  topsheet  center  por- 
tion  web  32'  (as  with  the  ultrasonic  bond  52  (FIG.  3)), 
and  the  side  margin  webs  34'  ultimately  become  the 

10 
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discreet  side  margin  portions  34  of  the  individual  gar- 
ments  10. 

While  being  joined  to  the  topsheet  center  portion 
web  34',  the  side  margin  webs  34'  are  drawn  through 
the  ultrasonic  bonding  apparatus  110  in  a  preformed 
condition  wherein  the  standing  gather  sleeve  portion 
42  (FIG.  3)  has  been  folded  over  and  secured  around 
the  standing  gather  elastic  element  46  with  the  adhe- 
sive  44  (FIG.  3). 

The  mechanisms  for  preforming  the  side  margin 
webs  34'  are  located  in  modules  8,  9,  10,  11,  and  12. 
In  modules  10,  11,  and  12  there  are  two  side  margin 
supply  rolls  116  of  conventional  construction.  A  sin- 
gle,  double  width  web  34"  of  side  margin  material  is 
drawn  off  one  of  the  supply  rolls  1  16  to  a  multiple  func- 
tion,  side  margin-forming  mechanism  120  (module  9). 

The  forming  mechanism  120  slits  the  wide  web 
34"  into  the  two  equal  width  side  margin  webs  34'. 
The  mechanism  120  also  applies  continuous,  elastic 
filaments  46'  to  each  side  margin  web  34'  and  folds 
the  sleeve  portion  42  over  to  secure  it  around  the 
elastic  filament  46'.  The  two  elastic  filaments  46'  are 
provided  in  a  parallel  paths,  each  filament  46'  being 
supplied  from  one  of  two  elastic  filament  supply  rolls 
124  (module  10).  The  two  elastic  filaments  46'  are 
placed  under  tension  by  conventional  means  in  the 
mechanism  120,  and  adhesive  (adhesive  44  illustrat- 
ed  in  FIG.  3)  is  sprayed  as  each  elastic  filament  46'  is 
wrapped  by  a  sleeve  portion  42  of  a  side  margin  web 
34'. 

Each  completed  side  margin  web  34'  then  is 
drawn  through  the  ultrasonic  bonding  apparatus  110 
(module  7)  to  be  bonded  to  opposite  sides  of  the  non- 
woven  topsheet  center  portion  web  32'  as  previously 
explained. 

The  ultrasonic  bonding  apparatus  110  also  pro- 
vides  the  inwardly  located  end  bonds  (54  in  FIGS.  2 
and  4)  on  the  topsheet  assembly  web  30'  so  as  to  se- 
cure  the  standing  gather  ends  inwardly. 

As  the  completed  topsheet  assembly  web 
30'  leaves  the  ultrasonic  bonding  apparatus  110, 
lines  of  adhesive  are  sprayed  onto  the  web  30'  by 
conventional  spray  adhesive  appliers  134  and  138 
(module  7).  The  adhesive  applier  1  34  applies  spaced- 
apart,  parallel,  continuous  lines  of  adhesive  25  (FIG. 
3)  to  the  interior  side  of  the  topsheet  assembly  web 
30'  for  subsequently  securing  the  topsheet  assembly 
web  30'  to  both  the  absorbent  panel  top  tissue  layer 
27'  and  portions  of  the  inner  surface  of  the  backsheet 
web  26'  which  extend  laterally  beyond  the  longitudi- 
nal  edges  of  the  absorbent  panel  assemblies. 

The  adhesive  applier  138  intermittently  applies 
short  lengths  of  closely  spaced,  parallel  lines  of  ad- 
hesive  to  those  portions  of  the  topsheet  assembly 
30'  which  will  overlie,  and  be  in  registration  with,  the 
foam  waist  gat  her  elastic  elements  56  (FIG.  5).  Owing 
to  the  thickness  of  each  foam  waist  gather  elastic  ele- 
ment  and  to  the  degree  of  tension  at  which  it  is  applied 

to  the  backsheet  web  26',  a  relatively  large  amount  of 
adhesive  is  desired  in  the  corresponding,  overlying 
regions  of  the  topsheet  assembly  web  30'. 

The  completed  topsheet  assembly  web  30'  is 
5  then  drawn  over  the  laminatordrum  78  in  registration 

with  the  absorbent  panels  and  underlying  backsheet 
web  26'.  Thus,  all  of  the  webs  and  separate  compo- 
nent  pieces  carried  thereon  are  assembled  in  the 
proper  relationship  at  the  laminator  drum  78. 

10  A  conventional  end  seal  apparatus  140  (module 
7)  is  provided  to  operate  in  cooperation  with  the  lam- 
inator  drum  78.  Owing  to  the  degree  of  tension  in  the 
foam  waist  gather  elastic  element  56  and  owing  to  the 
thickness  of  the  element  56,  additional  compression 

15  of  the  element  56  is  desired  to  ensure  proper  adhe- 
sive  securement  between  the  overlying  topsheet  as- 
sembly  web  30'  and  the  underlying  backsheet  web 
26'.  This  additional  compression  is  provided  by  the 
end  seal  apparatus  140. 

20  The  registered  and  assembled  webs  and  other 
components  leaving  the  laminatordrum  78  constitute 
a  substantially  complete  assembly.  However,  if  tape 
tabs,  such  as  tabs  20,  are  desired  on  the  garment, 
then  such  tape  tabs  20  are  subsequently  applied 

25  downstream  of  the  laminatordrum  78.  In  particular,  a 
conventional  tape  tab  applier  144  (module  12)  applies 
individual  pairs  of  tape  tabs  20  in  a  well-known  man- 
ner  from  a  continuous  tape  tab  web  20'  which  is  furn- 
ished  from  a  conventional  supply  roll  (not  illustrated). 

30  The  pairs  of  tape  tabs  20  are  applied  to  the  outer  sur- 
face  of  the  backsheet  web  26'. 

The  web  assembly  next  passes  from  the  tape  tab 
applier  144  to  a  conventional  water  knife  mechanism 
150  (module  13)  for  cutting  the  contoured  leg  cutouts 

35  18  (FIGS.  1  and  2)  along  the  opposite  side  margins 
of  the  assembled  webs. 

The  webs  are  pulled  along  the  knife  mechanism 
1  50  by  a  conventional  draw  conveyor  1  54  (modules 
14and  15).  From  the  draw  conveyor  154,  the  web  as- 

40  sembly  is  fed  through  a  conventional  "C-folder"  appa- 
ratus  160.  The  C-folder  apparatus  160  folds  longitu- 
dinal  side  margins  of  the  webs  over  into  a  generally 
C-shaped  configuration. 

The  C-folded  web  assembly  is  then  carried  by  a 
45  conventional  entry  draw  belt  apparatus  164  (module 

17)  into  a  conventional  final  knife  mechanism  170. 
The  final  knife  mechanism  170  effects  a  transverse 
cut  across  the  C-folded  web  assembly  at  predeter- 
mined  intervals  corresponding  to  the  desired  length 

so  of  the  completed  garment  or  absorbent  article. 
A  conventional  exit  draw  belt  apparatus  174, 

which  is  preferably  driven  in  a  well-known  manner 
from  the  entry  draw  belt  apparatus  164,  conveys  the 
now-severed,  completed  garment  article  from  the  fi- 

55  nal  knife  mechanism  1  70  to  a  conventional  cross  fold- 
er  mechanism  180.  The  cross  folder  mechanism  180 
folds  the  leading  half  of  the  garment  rearwardly  on 
top  of  the  trailing  half  of  the  garment  so  that  the  gar- 

11 
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ment  is  then  discharged,  with  the  folded  end  leading, 
into  a  conventional  stacker  184.  If  desired,  the  stacker 
184  may  be  driven  from  drive  means  provided  with 
the  main  fabrication  machine  and  controlled  from  the 
machine  control  system. 

According  to  one  aspect  of  the  present  invention, 
a  novel  system  can  be  provided  for  operating  the  fab- 
rication  mechanisms  for  fabricating  disposable  absor- 
bent  articles  in  a  machine  of  the  type  generally  illu- 
strated  in  FIG.  6A  and  6B.  The  system  is  especially 
suitable  for  fabricating  articles  along  at  least  one 
processing  path  from  components  which  include 
webs  of  material  wherein  the  webs  are  assembled  by 
(1)  a  plurality  of  first,  continuous  operating  means  for 
each  continuously  operating  on  at  least  one  moving 
web  (e.g.,  a  web  conveyor)  and  (2)  a  plurality  of  sec- 
ond  operating  means  for  each  effecting  a  unity  oper- 
ation  intermittently  relative  to  at  least  one  associated 
moving  web  once  per  each  absorbent  article  (e.g.,  a 
web  severing  knife). 

More  specifically,  the  system  of  the  present  in- 
vention  can  provide  a  more  precise,  and  more  easily 
adjustable,  control  of  the  "unity"  operations  which 
must  be  timed  to  occur  at  a  precise  location  on,  or  rel- 
ative  to,  a  moving  web.  Such  unity  operations  are  usu- 
ally  controlled  relative  to  the  speed  of  one  of  the  webs 
or  other  components  and  involve  operations  such  as 
applying  a  tape  tab,  applying  a  foam  waist  gather 
elastic  element,  or  transversely  severing  the  moving 
webs. 

In  contrast,  the  continuous  operating  means  are 
effective  upon  the  continuously  moving  web  compo- 
nents  and  include  mechanisms  such  as  conveyors  for 
moving  the  various  continuous  webs  along  the  proc- 
essing  line,  rotating  rollers  or  drums  (such  as  a  de- 
bulker  or  a  laminator  drum)  which  continuously  roll 
against  the  webs,  and  unwind  mechanisms  for  un- 
winding  webs  of  material  from  supply  rolls  as  the 
webs  are  processed. 

Typically,  the  continuously  operating  means  op- 
erate  on  moving  webs  at  controlled  speeds  which  can 
be  varied  depending  upon  the  desired  linear  speed  of 
the  webs  through  the  processing  line.  If  the  speeds 
of  the  webs  and  related  continuous  operating  means 
are  increased  while  the  rates  of  intermittent  actuation 
of  the  unity  operators  remain  the  same,  then  the 
length  of  each  of  the  produced  articles  will  be  in- 
creased.  Conversely,  if  the  speeds  of  the  webs  and 
related  continuous  operating  means  are  reduced 
while  the  actuation  intervals  of  the  unity  operators  re- 
main  the  same,  then  the  length  of  each  produced  ar- 
ticle  will  be  reduced.  Of  course,  if  the  speeds  of  the 
webs  and  related  continuous  operators  are  increased 
while  the  actuation  rates  of  the  unity  operations  are 
correspondingly  increased,  then  the  produced  article 
length  will  remain  the  same  but  the  article  production 
rate  will  be  increased.  Conversely,  if  the  linear  speeds 
of  the  webs  and  related  continuous  operating  means 

are  reduced  while  the  rates  of  actuation  of  the  unity 
operations  is  correspondingly  reduced,  then  the  pro- 
duced  article  length  will  remain  the  same  but  the  ar- 
ticle  production  rate  will  decrease. 

5  In  general,  it  is  desirable  to  operate  a  manufactur- 
ing  line  at  relatively  high  speeds  so  as  to  produce 
completed  articles  at  a  relatively  high  production  rate. 
However,  as  the  speeds  are  increased,  the  problems 
associated  with  proper  component  processing,  such 

10  as  registration,  cutting,  bonding,  etc.,  become  more 
difficult.  The  system  of  the  present  invention  provides 
improved  operation  and  control  of  these  processes  as 
will  next  be  explained. 

FIG.  7  is  a  simplified,  partially  diagrammatic  view 
15  of  an  end  of  a  diaper  machine  similar  to  that  illustrated 

in  FIGS.  6A  and  6B.  According  to  the  one  aspect  of 
the  present  invention,  a  plurality  of  first,  continuously 
operating  means  or  mechanisms  are  provided  for 
each  continuously  engaging  or  otherwise  operating 

20  on  at  least  one  moving  web.  These  continuous  oper- 
ating  means  (not  illustrated  in  FIG,  7)  would  be  mount- 
ed  to  project  from  a  vertical  front  wall  186  of  the  ma- 
chine.  With  reference  to  the  mechanisms  shown  in 
the  machine  illustrated  in  FIGS.  6Aand  6B,  such  con- 

25  tinuous  operating  means  could  include,  inter  alia,  the 
bottom  tissue  layer  web  conveyor  60,  the  unwinding 
mechanism  for  the  tissue  layersupply  rolls  64,  the  de- 
bulker  68,  the  unwinder  mechanism  forthe  nonwoven 
topsheet  center  portion  web  supply  rolls  102,  the  pad 

30  draw  conveyor  70,  the  pad  spacing  conveyor  74,  the 
laminator  drum  78,  the  unwinder  mechanism  for  the 
nonwoven  topsheet  side  margin  web  supply  rolls  116, 
a  web  drive  mechanism  for  moving  the  topsheet  as- 
sembly  web  30'  past  the  ultrasonic  bonding  appara- 

35  tus  110,  the  unwinding  mechanism  forthe  backsheet 
web  supply  rolls  80,  the  draw  conveyor  154,  and  the 
entry  draw  belt  mechanism  164. 

The  continuous  operating  means  or  mechanisms 
are  each  preferably  driven  by  an  adjustable  speed  DC 

40  electric  motor,  such  as  a  motor  M  illustrated  in  FIG.  7. 
Typically,  such  motors  M  would  be  mounted  within 
the  machine  frame  and  would  be  operatively  engag- 
ed,  through  the  front  wall  186,  with  an  associated  op- 
erating  mechanism,  such  as  a  conveyor,  drum,  un- 

45  winder  mechanism,  or  the  like  (not  shown  in  FIG.  7). 
In  addition,  many  or  all  of  the  intermittently  oper- 

ating  mechanisms  for  effecting  the  "unity"  operations 
(e.g.,  tape  tab  applier  and  knife  mechanism)  are  pre- 
ferably  driven  from  a  common,  rotating,  main  drive 

50  shaft  188  (FIG.  7).  The  drive  shaft  188  is  rotated  by 
a  separate,  continuous  operating  means,  such  as  an 
adjustable  speed  DC  electric  motor  192  (FIG.  7). 
Such  a  motor  can  be  operably  engaged  with  the  shaft 
1  88  through  a  suitable  power  transfer  device,  such  as 

55  a  conventional  endless  drive  belt  (not  shown  in  FIG. 
7). 

The  main  drive  shaft  188  is  operatively  engaged 
with  a  plurality  of  suitable  driven  gear  mechanisms  for 

12 
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transferring  power  tothe  unity  operation  mechanisms 
(such  unity  operation  mechanisms  are  not  visible  in 
FIG.  7).  With  reference  to  the  mechanisms  shown  in 
the  machine  illustrated  in  FIGS.  6Aand  6B,  such  in- 
termittently  operating  mechanisms  for  effecting  the 
unity  operations  can  include,  inter  alia,  the  foam  waist 
gather  elastic  element  placement  apparatus  98,  the 
target  tape  placement  apparatus  82,  the  pad  severing 
knife  mechanism  72,  the  end  seal  mechanism  140, 
the  leg  contour  cutout  water  knife  mechanism  150, 
the  tape  tab  applier  144,  the  intermittent  ultrasonic 
bonding  mechanism  for  forming  the  standing  gather 
inner  bond  54  (FIG.  2)  which  is  effected  in  the  ultra- 
sonic  bonding  apparatus  110,  the  final,  web-separat- 
ing  knife  mechanism  170,  and  the  cross-folding 
mechanism  180. 

Some  or  all  of  these  unity  operations  are  prefer- 
ably  driven  from  the  main  drive  shaft  188  through  di- 
rectional  phasing  mechanical  power  transfer  devices 
which  are  each  associated  with  at  least  one  of  the  uni- 
ty  operations.  Any  suitable  special  or  conventional  di- 
rection  phasing  mechanical  power  transfer  device 
may  be  employed.  One  such  conventional  device  is  a 
speed  correction  gearbox  manufactured  by  Tandler 
Company  in  the  Federal  Republic  of  Germany  and 
sold  in  the  United  States  of  America  by  Die  Qua  Cor- 
poration  having  an  office  at  2000  Bloomingdale  Road, 
Glendale  Heights,  Illinois  60137,  U.S.A.  The  detailed 
design  and  operation  per  se  of  such  a  speed  correc- 
tion  gearbox  or  other  direction  phasing  mechanical 
power  transfer  device  form  no  part  of  the  present  in- 
vention. 

In  general,  such  a  phasing  mechanical  power 
transfer  device  typically  includes  a  driving  bevel  gear, 
a  driven  bevel  gear,  and  a  controllable  intermediate 
bevel  gear  engaged  between  the  driving  gear  and 
driven  gear.  The  controllable  intermediate  gear  is  in- 
dependently  rotatable,  via  a  separate  control  motor 
(operating  in  response  to  an  externally  supplied  sig- 
nal  from  a  control  device  as  explained  hereinafter),  to 
temporarily  rotate  the  intermediate  gear  in  one  direc- 
tion  or  the  other  at  a  speed  different  than  the  normal 
driven  speed  so  as  to  temporarily  increase  or  de- 
crease  the  output  speed  of  the  driven  gear  and  there- 
by  temporarily  increase  or  decrease  the  operating 
speed  of  the  associated  unity  operating  mechanism 
that  is  driven  from  the  power  transfer  device.  This  will 
temporarily  advance  or  retard  the  actuation  of  the  uni- 
ty  operation  mechanism  with  respect  to  the  associat- 
ed  web,  or  other  article  component,  that  is  being  act- 
ed  upon  by  the  unity  operation  mechanism.  This  sys- 
tem  can  thus  be  used  to  control  the  actuation  of  a  uni- 
ty  operation  mechanism  relative  to  a  precise  location 
on  a  web  or  other  component  of  the  article  which  is 
moving  at  variable  speeds. 

For  example,  consider  the  unity  operation  of  the 
tape  tab  applier  144  (FIG.  6B).  The  tape  tabs  20 
(FIGS.  2  and  5)  must  be  secured  to  a  predetermined 

location  along  the  length  of  the  moving  backsheet 
material  web  26'  relative  to  the  absorbent  panel  as- 
semblies.  If  the  absorbent  panel  assemblies  slip 
along  the  processing  line,  then  the  actuation  of  the 

5  tape  tab  applier  can  be  retarded  or  advanced  a  cor- 
responding  amount  by  appropriately  operating  the  in- 
termediate  gear  control  motor  in  the  associated  direc- 
tion  phasing  mechanical  power  transfer  device.  Pre- 
ferably,  these  control  operations  are  automatically  in  i- 

10  tiated  through  automatic  electronic  control  devices. 
One  such  suitable  device  is  the  high  speed  registra- 
tion  device  sold  under  the  model  number  designation 
1500  Series  in  the  United  States  of  America  by  the 
Hurletron  Corporation  having  a  mailing  address  at  P. 

15  O.  Box  4004,  Danville,  Illinois  61834-4004,  U.S.A. 
The  detailed  design  and  operation  per  se  of  such  a 
registration  control  device  form  no  part  of  the  present 
invention.  Preferably,  as  explained  in  detail  herein- 
after,  the  control  is  initiated  in  response  to  the  sens- 

20  ing  of  the  actual  spacing  between  identical  portions 
or  features  of  a  web  or  other  component  (e.g.,  the 
leading  edges  of  the  spaced-apart  moving,  absorbent 
panel  assemblies). 

FIG.  10  is  a  schematic  diagram  illustrating  the 
25  principles  of  the  operating  and  control  system  of  the 

present  invention.  As  an  exemplification  of  the  princi- 
ples  of  the  invention,  selected  continuous  operating 
means  and  selected  intermittent  unity  operating 
means  are  shown. 

30  In  particular,  FIG.  10  shows  a  portion  of  the  main 
drive  shaft  188  as  discussed  above  with  reference  to 
FIG.  7.  The  drive  shaft  188  is  rotated  in  the  direction 
of  the  arrow  190  by  the  adjustable  speed  DC  electric 
motor  192  operatively  engaged  with  the  shaft  188 

35  through  a  suitable  power  transfer  device  194  (FIG. 
10). 

The  drive  shaft  1  88  is  shown  driving  the  following 
devices  which  have  been  previously  described: 

(1)  the  target  tape  applier  mechanism  82  for  ap- 
40  plying  target  tape  22  (FIGS.  1  and  5)  to  the  back- 

sheet  web  26'; 
(2)  the  mechanism  98  which  applies  the  foam 
waist  gather  elastic  member  56  to  the  backsheet 
26';  and  the  final  knife  mechanism  170. 

45  Power  is  mechanically  transferred  from  the  drive 
shaft  188  to  each  of  the  mechanisms  82,  98,  and  170 
via  suitable  power  transfer  devices  196  and  second- 
ary  drive  shafts  198.  The  power  is  indirectly  transfer- 
red  to  each  of  the  unity  operation  mechanisms  82,  98, 

so  and  170  through  an  associated  direction  phasing 
mechanical  power  transfer  device  200,  such  as  the 
above-described  speed  correction  gearbox  device 
manufactured  by  the  Tandler  Company.  Many  or  all  of 
the  remaining  unity  operation  mechanisms  could  be 

55  similarly  driven  from  the  main  drive  shaft  188.  A  sep- 
arate  transfer  device  may  be  employed  with  each  uni- 
ty  operation  mechanism.  In  some  cases,  two  unity  op- 
eration  mechanisms  may  be  driven  from  one  such  de- 
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vice. 
Associated  with  each  unity  operation  mechanism 

and  power  transfer  device  200  is  a  suitable  sensor 
means  204  for  sensing  the  presence  of  a  feature  of 
one  of  the  continuously  moving  webs  or  other  compo- 
nents  being  processed.  Asingle,  common  sensor  204 
may  be  employed  for  all  of  the  unity  operation  mech- 
anisms.  In  the  illustrated  example  in  FIG.  10,  the  sen- 
sor  204  is  located  upstream  of  the  laminatordrum  78 
to  sense  the  absorbent  pad  assemblies. 

Alternatively,  one  or  more  additional  sensors,  at 
other  locations,  may  be  employed  for  selected  unity 
operation  mechanisms.  One  such  additional  sensor 
205  is  shown  for  being  selectively  used,  instead  of  the 
common  sensor  204,  with  the  final  knife  mechanism 
170. 

Each  sensor  204  may  include  a  suitable,  conven- 
tional  photoelectric  sensor,  optical  scanner  device, 
video  imaging  device,  or  the  like.  The  detailed  design 
and  operation  per  se  of  such  sensors  form  no  part  of 
the  present  invention. 

Each  sensor  204,  205  operates  as  part  of  a  con- 
trol  system  for  adjusting  the  output  of  the  associated 
phasing  transfer  device  200  as  indicated  by  the  dash- 
ed  lines  206  representing  a  part  of  the  control  system. 
To  this  end,  each  sensor  is  preferably  employed  as 
part  of  an  automatic  control  device,  such  as  the 
above-described  registration  control  device  sold  by 
the  Hurletron  Corporation. 

The  basic  operation  of  the  control  system  asso- 
ciated  with  the  phasing  power  transfer  device  200 
and  sensor  204  will  next  be  described  with  reference 
to  the  target  tape  applying  mechanism  82.  As  the  pad 
assemblies  P  are  conveyed  along  the  processing  line 
past  the  sensor  204,  the  shaft  1  88  is  continuously  ro- 
tating,  and  the  target  tape  applier  mechanism  82  is  cy- 
cling  through  its  actuation  sequence  at  a  speed  pro- 
portional  to  the  speed  of  rotation  of  the  drive  shaft 
188.  Normally,  the  mechanism  82  would  cycle 
through  actuation  sequence  of  applying  the  target 
tape  to  the  backsheet  web  26'  as  a  function  of  a  pre- 
determined  amount  of  rotation  of  the  main  drive  shaft 
188. 

The  main  drive  shaft  188  is  rotated  by  the  motor 
192  at  a  speed  that  is  set,  or  preferably  continuously 
controlled,  to  be  proportional  to  the  operating  speed 
of  the  means  for  moving  the  webs  along  the  process- 
ing  path.  However,  if  the  components,  such  as  the  ab- 
sorbent  panel  assemblies  P,  slip  relative  to  the  con- 
veying  system,  then  the  target  tapes  applied  to  the 
web  26'  will  be  incorrectly  located  relative  to  the  slip- 
ped  pad  assemblies  P. 

This  problem  is  corrected  by  employing  the  sen- 
sor  204  to  sense  the  presence  of  a  selected  feature 
or  portion  of  a  feature  of  one  of  the  components  in  one 
of  the  process  paths.  In  the  example  illustrated  in 
FIG.  10,  the  sensor  204  is  adapted  to  sense  the  pres- 
ence  the  leading  edge  of  each  passing  absorbent 

panel  assembly  P.  The  system  is  initially  operated  to 
establish  a  desired  reference  spacing  of  the  panel  as- 
semblies  P.  This  is  effected  by  sensing  the  leading 
edge  of  each  panel  assembly  P  as  it  passes  the  sen- 

5  sor  204.  When  the  leading  edge  of  a  panel  assembly 
P  passes  the  sensor  204,  the  sensor  204  generates 
a  signal  which  begins  a  timing  interval.  When  the  trail- 
ing  edge  of  the  panel  assembly  P  passes  the  sensor 
204,  the  sensor  signal  is  terminated,  but  the  interval 

10  continues  to  be  timed  in  the  control  system.  When  the 
leading  edge  of  the  next,  successive  panel  assembly 
P  passes  the  sensor  204,  a  second  signal  is  generat- 
ed  by  the  sensor  204,  and  this  second  signal  termin- 
ates  the  timing  interval.  The  length  of  the  timing  in- 

15  terval  thus  defines  a  reference  interval  that  corre- 
sponds  to  the  spacing  between  the  successive  panel 
assemblies  P.  The  reference  interval  is  recorded  and 
stored  in  the  control  system. 

During  the  initial  reference  operation  of  the  fabri- 
20  cation  line,  the  target  tape  applier  82  is  adjusted  to  ap- 

ply  the  tape  at  the  proper  location  on  the  backsheet 
web  26'  relative  to  the  properly  spaced  absorbent 
panel  assemblies  P. 

During  subsequent  production  operations,  if  the 
25  panel  assemblies  P  should  slip  so  that  the  spacing 

between  one  or  more  of  the  successive  pairs  of  panel 
assemblies  P  changes  from  the  reference  spacing, 
then  the  sensor  204  will  generate  its  signals  for  the 
actual  spacing  intervals  at  a  greater  or  lesser  frequen- 

30  cy  corresponding  to  a  shorter  or  longer  spacing,  re- 
spectively.  The  two  successively  generated  signals 
define  an  actual  measured  time  interval  correspond- 
ing  to  the  actual  spacing.  This  actual  measured  time 
interval  is  then  processed  by  the  control  system. 

35  In  particular,  the  control  system,  operating 
through  well-known  conventional  means,  such  as  the 
above-described  automatic  registration  control  de- 
vice  sold  by  the  Hurletron  Corporation,  compares  the 
measured  time  interval  to  the  reference  time  interval 

40  and  generates  a  positive  or  negative  control  signal 
proportional  to  the  positive  or  negative  difference  be- 
tween  the  reference  time  interval  and  the  new,  meas- 
ured  time  interval.  This  control  signal  is  employed  to 
operate  the  associated  phasing  mechanical  power 

45  transfer  device  200  to  temporarily  retard  or  advance, 
as  the  case  may  be,  the  actuation  of  the  target  tape 
applier  82  so  that  the  target  tapes  are  applied  in  a 
manner  that  corresponds  to  the  new  spacing  of  the 
absorbent  panel  assemblies. 

so  The  foam  waist  gather  elastic  element  applying 
mechanism  98  and  the  final  knife  mechanism  170 
may  be  similarly  controlled  from  the  sensor  204.  Fur- 
ther,  many  or  all  of  the  remaining  unity  operation 
mechanisms  (which  are  not  illustrated  in  FIG.  10)  may 

55  be  controlled  from  the  sensor  204  in  a  manner  similar 
to  the  above-described  control  of  the  target  tape  ap- 
plier  82. 

Alternatively,  one  or  more  of  the  unity  operation 
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mechanisms  may  be  controlled  from  other  sensors.  In 
FIG.  10,  an  alternate  control  of  the  final  knife  mech- 
anism  170  is  illustrated  as  employing  the  alternate 
sensor  205  which  is  located  downstream  of  the  draw 
conveyor  1  54. 

The  final  knife  mechanism  170  is  intermittently 
operated  to  sever  the  topsheet  assembly  web  27'  and 
the  backsheet  web  26'  at  the  appropriate  locations 
between  the  ends  of  adjacent  panel  assemblies  P. 
The  alternate  sensor  205  has  a  suitable  design  so 
that  it  can  sense  the  leading  edge  of  each  absorbent 
panel  assembly  P  through  the  adjacent  covering 
webs,  such  as  through  the  backsheet  web  26'.  The  lo- 
cation  of  the  sensor  205  further  downstream  than  the 
sensor  204  results  in  the  sensor  205  being  closer  to 
the  final  knife  mechanism  170.  This  has  the  advan- 
tage  of  accommodating  additional  slippage,  as  of  the 
panel  assemblies  P,  that  may  occur  downstream  of 
the  laminatordrum  78,  between  the  drum  78  and  the 
point  where  the  sensor  205  is  located. 

If  the  alternate  sensor  205  is  employed  with  re- 
spect  to  one  or  more  unity  operation  mechanisms, 
such  as  with  respect  to  the  final  knife  mechanism 
1  70,  then  a  preliminary  operation  of  the  system  would 
typically  be  undertaken  to  establish  a  predetermined, 
proper  reference  spacing  of  the  leading  edges  of  the 
panel  assemblies  P  at  the  location  of  the  sensor  205. 
The  sensor  205  and  control  system  would  record  the 
time  interval  corresponding  to  the  reference  spacing 
of  the  moving  panel  assemblies  P. 

The  recorded  and  stored  reference  time  interval, 
corresponding  to  the  reference  spacing  of  the  panel 
assemblies  P,  would  be  used  as  the  basis  for  compar- 
ison  by  the  control  system  with  subsequently  meas- 
ured  actual  time  intervals  during  routine  operation. 
The  measured  time  intervals  during  routine  operation 
may  vary  as  a  result  of  slippage  of  the  panel  assem- 
blies  P.  The  final  knife  mechanism  1  70  would  be  con- 
trolled  via  the  associated  phasing  mechanical  power 
transfer  device  200  in  response  to  a  control  signal  pro- 
portional  to  the  difference  between  the  reference  in- 
terval  and  the  actual  interval  in  the  same  manner  as 
explained  above  with  respect  to  the  control  of  the  tar- 
get  tape  applier  82. 

In  FIG.  1  0  also  schematically  illustrates  examples 
of  continuous  operating  means  or  mechanisms  for 
each  continuously  operating  on  at  least  one  moving 
web.  In  particular,  with  reference  to  the  machine  com- 
ponents  shown  in  FIGS.  6A  and  6B,  the  operating 
control  systems  schematically  illustrated  in  FIG.  10 
can  be  employed  with,  inter  alia,  the  unwind  mecha- 
nism  of  the  backsheet  web  supply  rolls  80  and  the  op- 
erating  mechanism  for  the  draw  conveyor  154. 

Further,  the  overall  line  processing  speed  can  be 
established  and  controlled  by  the  continuously  oper- 
ating  laminator  drum  78.  The  laminator  drum  78  is 
preferably  operated  by  an  adjustable  speed  DC  elec- 
tric  motor  302,  and  the  other  continuous  operating 

mechanisms  80  and  154  are  also  each  preferably  op- 
erated  by  individual,  adjustable  speed  DC  electric  mo- 
tors  304.  One  of  the  motors,  such  as  the  motor  302, 
is  selected  to  establish  a  preselected  speed  of  the  as- 

5  sociated  continuously  operating  means  which,  in  this 
case,  is  the  laminatordrum  78. 

The  operating  speeds  of  the  remaining  continu- 
ous  operating  mechanisms  80  and  154  are  main- 
tained  to  equal  the  preselected  speed  of  the  laminator 

10  drum  78.  In  particular,  this  is  effected  by  controlling 
the  remaining  motors  304  so  as  to  adjust  the  speeds 
of  the  associated  operating  mechanisms  80  and  154. 

In  a  preferred  form  of  operation,  the  speed  of  the 
laminator  drum  is  set  by  a  control  system  312.  Fur- 

is  ther,  the  speed  of  each  of  the  continuous  operating 
mechanisms  80  and  154  is  measured  as  indicated  by 
the  control  signals  represented  in  FIG.  10  by  the 
dashed  lines  310.  The  laminatordrum  set  speed  sig- 
nal  in  the  control  system  312  is  compared  with  each 

20  of  the  remaining  continuous  operating  mechanism 
speed  signals  310  by  suitable  conventional  electronic 
feedback  means  313.  The  speeds  of  the  motors  304 
are  then  adjusted  as  necessary  so  that  the  operating 
speeds  of  the  mechanisms  80  and  154  are  substan- 

25  tially  equal  to  the  preselected,  set  operating  speed  of 
the  laminator  drum  78  as  maintained  by  the  control 
system  312. 

In  a  further  preferred  form  of  operation,  the 
speed  of  the  selected  laminator  drum  78  is  also 

30  measured  as  indicated  by  the  signal  represented  by 
the  dashed  line  314.  The  laminator  drum  78  is  then 
maintained  precisely  at  the  preselected  speed  by  the 
associated  motor  302  controlled  through  a  suitable 
electronic  feedback  system  as  part  of  the  control  sys- 

35  tern  312. 
The  main  drive  shaft  motor  192  is  operated  at  a 

speed  that  corresponds  to,  or  is  proportional  to,  the 
speed  of  a  selected  continuous  operating  means, 
such  as  the  laminator  drum  78.  In  a  preferred  form  of 

40  operation,  a  conventional  electronic  feedback  system 
is  provided  for  directly  controlling  the  motor  1  92  in  re- 
sponse  to  the  measured  speed  signal  314  of  the  lam- 
inatordrum  78.  This  is  illustrated  in  FIG.  10  by  the  use 
of  a  controller  330  for  receiving  a  control  signal  331 

45  from  the  laminator  drum  speed  control  system  312 
and  providing  an  output  control  signal  334  to  the  drive 
shaft  motor  192. 

Although  the  operation  and  control  aspects  of  the 
invention  has  been  described  or  depicted  for  use  in 

so  fabricating  a  specific  type  of  absorbent  garment,  itwill 
be  understood  that  the  invention  can  be  used  to  fab- 
ricate  other  types  of  absorbent  garments.  Itwill  be  ap- 
parent  t  hat  such  variations,  as  well  as  ot  her  variations 
and  modifications  as  come  within  the  scope  of  the  ap- 

55  pended  claims,  can  be  considered  part  of  the  present 
invention  without  departing  from  the  true  spirit  and 
scope  of  the  novel  concepts  or  principles  of  this  in- 
vention. 

15 
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It  will  be  appreciated  that  the  above-described 
novel  operating  and  control  system  permits  a  single, 
common,  main  drive  shaft  to  be  employed  for  effi- 
ciently  actuating  all,  ora  selected  number,  of  the  unity 
operations  (e.g.,  target  tape  applier,  web  severing 
knife,  etc.).  Further,  the  system  permits  the  unity  op- 
erations  to  be  timed  and  controlled  to  occur  at  a  pre- 
cise  location  on,  or  relative  to,  a  moving  component 
of  the  article  even  when  the  component  slips  on  the 
conveying  mechanisms  or  when  mechanical  toleranc- 
es  in  the  operating  mechanisms  alter  the  timing  or 
stroke  length  of  the  operations. 

The  novel  operation  and  control  system  of  the 
present  invention  efficiently  transfers  power  to  the 
unity  operators  and  accommodates  relatively  easy 
setting,  adjustment,  or  continuous  automatic  control 
of  the  operating  speeds  and  actuator  timing.  This  is 
especially  useful  during  start-up  and  when  intention- 
al,  large  speed  changes  are  made. 

The  above-described  operation  and  control  sys- 
tem  can  be  employed  with  absorbent  article  manufac- 
turing  mechanisms  in  a  unique  support  structure  or 
supporting  system  for  such  mechanisms,  or  for  other 
components  and  operating  means,  which  are  typically 
employed  in  the  fabrication  of  disposable,  absorbent 
articles.  An  embodiment  of  an  unique  support  system, 
which  is  another  aspect  of  the  present  invention,  is  il- 
lustrated  in  FIGS.  8  and  9.  FIG.  8  illustrates  an  end 
portion  of  a  fabrication  machine  similar  to  the  ma- 
chines  described  above  with  reference  to  FIGS.  6A, 
6B,  7,  and  1  0.  FIG.  9  illustrates,  in  a  greatly  simplified 
manner,  one  way  in  which  the  structural  members  of 
the  support  system  can  be  arranged. 

The  support  system  includes  a  plurality  of  sub- 
stantially  identical  frame  modules  400,  two  of  which 
are  illustrated  in  FIG.  9.  One  such  module  400  at  the 
end  of  an  absorbent  article  fabrication  machine  is  il- 
lustrated  in  FIG.  8  with  a  fabrication  mechanism  op- 
erating  means  and  related  apparatus  shown  installed 
thereon. 

As  best  illustrated  in  FIG.  9,  each  module  400  has 
a  substantially  open  interior  and  has  substantially 
open  faces.  In  the  illustrated  preferred  form,  each 
module  400  has  a  generally  rectangular  parallelpiped 
configuration,  and  the  height  of  each  module  400  is 
about  twice  the  module  width.  In  the  illustrated  em- 
bodiment,  each  module  400  has  a  width  which  is  sub- 
stantially  equal  to  the  module  depth. 

Each  module  400  includes  four  generally  vertical- 
ly  disposed,  upright  corner  members  410.  Preferably, 
the  bottom  ends  of  the  upright  members  410  are 
joined  by  generally  horizontally  disposed  base  mem- 
bers  420.  Similarly,  the  upper  ends  of  the  upright 
member  410  are  preferably  joined  by  generally  hori- 
zontally  disposed  top  member  430. 

If  the  module  400  has  a  rectangular  parallelpiped 
configuration  as  illustrated,  then  additional,  generally 
horizontally  disposed,  brace  members  434  are  prefer- 

ably  provided  at  the  vertical  mid  point  of  the  structure 
to  join  the  central  portions  of  the  upright  corner  mem- 
bers  410.  The  resulting  frame  configuration  of  the 
module  400  has  the  appearance  of  two,  stacked,  hol- 

5  low  cubes  with  open  faces. 
As  shown  in  FIG.  9,  the  preferred  support  system 

includes  elongate  base  connecting  members  440, 
elongate  middle  connecting  members  442,  and  elon- 
gate  upper  connecting  members  444.  These  connect- 

10  ing  members  extend  between,  and  are  attached  to, 
each  pair  of  adjacent  modules  400.  The  members 
440,  442,  and  444  function,  in  the  preferred  embodi- 
ment,  to  space  the  adjacent  modules  apart  by  a  dis- 
tance  equal  to  the  module  width,  as  well  as  to  connect 

15  the  modules  together. 
The  lower  connecting  members  440  are  posi- 

tioned  substantially  coplaner  with  the  bottoms  of  the 
adjacent  modules  400,  and  the  upper  connecting 
members  444  are  positioned  substantially  coplaner 

20  with  the  top  faces  of  the  modules  400.  The  middle 
connecting  members  442  are  substantially  horizontal- 
ly  disposed  at  the  mid  point  elevation  of  the  modules 
400  and  are  thus  coplanar  with  the  module  mid  point 
frame  members  434. 

25  The  frame  members  41  0,  420,  430  434,  440,  442, 
and  444  may  have  any  suitable  structural  configura- 
tion  and  need  not  be  identical.  In  a  preferred  form,  the 
lengths  of  the  members  420,  430,  434,  440,  442,  and 
440  are  substantially  equal  for  ease  of  manufacturing, 

30  storage,  transportation,  and  erection.  Preferably,  the 
number  of  differently  shaped  structural  members  is 
kept  to  a  minimum  so  as  to  simplify  manufacturing,  re- 
duce  inventory  requirements,  and  facilitate  installa- 
tion. 

35  Each  structural  member  may  be  a  special  or  con- 
ventional  structural  steel  shape,  and  the  particular 
configuration  forms  no  part  of  the  present  invention. 
Further,  conventional  connections,  such  as  bolted 
connections,  may  be  employed  for  connecting  the 

40  structural  members  together.  Any  suitable  special  or 
conventional  connecting  means  may  be  employed, 
and  the  detailed  nature  of  such  connecting  means 
forms  no  part  of  the  present  invention. 

The  modules  400  are  joined  together  in  a  linear 
45  array  to  define  a  front  face  orwall  along  which  the  ab- 

sorbent  article  fabrication  mechanisms  can  be  ar- 
ranged.  The  modules  400  may  be  directly  connected 
together  side-by-side.  However,  in  the  illustrated  pre- 
ferred  embodiment,  the  modules  400  are  connected 

so  by  the  connecting  members  440,  442,  and  444  to  pro- 
vide  a  spacing  equal  to  the  module  width. 

A  plurality  of  substantially  identical  plates  or  pan- 
els  450  may  be  mounted  to  the  modules  400  along 
the  front  face  of  the  array.  The  panels  450  are  prefer- 

55  ably  substantially  identical  and  interchangeable  with 
respect  to  being  selectively  mountable  on  any  select- 
ed  ones  of  the  modules  400. 

In  a  preferred  embodiment,  the  width  of  each 

16 



29 EP  0  589  859  A1 30 

panel  450  as  measured  along  the  length  of  the  linear 
array  of  modules  400  is  substantially  equal  to  the 
module  width  as  measured  along  the  length  of  the  lin- 
ear  array.  Further,  in  the  illustrated  embodiment, 
each  panel  450  has  a  generally  square  configuration,  5 
and  each  module  400  has  two  of  the  square  panels 
450  mounted  in  vertical  registration  to  its  front  face. 

Additional  panels  450',  generally  identical  to  the 
panels  450,  are  provided  for  being  mounted  along  the 
front  face  of  the  array  between  pairs  of  adjacent,  10 
spaced  modules  400.  Each  panel  450'  is  mounted 
along  its  opposite  vertical  edges  to  the  adjacent  mod- 
ules  400  so  as  to  cover  the  module  connecting  mem- 
bers  (such  as  members  440,  442,  and  444). 

Also,  as  illustrated  in  FIG.  8,  additional  panels  15 
450",  which  are  generally  identical  to  the  panels  450 
and  450',  can  be  horizontally  disposed,  and  mounted 
to  the  tops  of  the  modules  400  to  provide  a  walkway 
and  support  for  additional  equipment,  such  as  electri- 
cal  control  equipment.  20 

The  modules  400  are  adapted  to  support  the  ab- 
sorbent  article  fabrication  mechanisms  and  other  re- 
lated  components  of  an  absorbent  article  fabrication 
line.  For  example,  FIG.  8  illustrates  a  number  of  rollers 
or  shafts  460  projecting  outwardly  from  the  front  face  25 
of  the  panels  450.  Other  components,  such  as  web 
conveyors,  web  supply  rolls,  ultrasonic  bonding  appa- 
ratus,  tape  tab  appliers,  etc.  (not  visible  in  FIG.  8), 
would  typically  be  mounted  to  the  modules  400  so  as 
to  project  outwardly  of  the  modules  from  the  panels  30 
450  (and  from  the  panels  450'  if  employed).  The 
mounting  of  the  fabrication  mechanisms  along  the 
front  of  the  array  of  modules  400  facilitates  rapid  in- 
stallation,  servicing,  adjustment  of  the  mechanisms 
and  accommodates  convenient  observation  of  the  35 
operation  of  such  mechanisms. 

The  modules  400  also  accommodate  the  place- 
ment  of  fabrication  mechanism  operators,  such  as 
electric  motors,  in  the  interior  of  the  modules.  One 
such  motor  M  is  illustrated  in  FIG.  8.  The  motor  M  may  40 
be  supported  on  brackets  connected  to  the  frame 
members.  Preferably,  however,  some  or  all  of  the  mo- 
tors  are  also  mounted  directly  to  the  panels  450  (and 
panels  450'  if  used).  The  motor  M,  and  other  operat- 
ing  means,  are  operatively  engaged  through  the  pan-  45 
els  450  with  the  associated  absorbent  article  fabrica- 
tion  mechanisms  (not  illustrated). 

The  open  frame  structure  of  the  modules  400 
also  readily  accommodates  the  use  of  one  or  more 
drive  shafts  extending  generally  along  the  processing  50 
line.  FIG.  8  illustrates  how  the  main  drive  shaft  188, 
described  above  with  reference  to  the  machine  illu- 
strated  in  FIGS.  7  and  10,  may  be  mounted  within  the 
modules  400.  Other  associated  devices,  such  as  gear 
drive  assemblies,  secondary  drive  shafts,  direction  55 
phasing  mechanical  power  transfer  devices,  and  the 
like,  may  also  be  mounted  within  the  modules  400, 
and  are  preferably  mounted  to  the  inwardly  facing 

surfaces  of  the  panels  450  (and  450'  when  used). 
Preferably,  the  panels  450  (and  450'  and  450",  if 

employed)  can  be  mounted  to  the  modules  400  by  a 
suitable  special  or  conventional  means,  such  as  bolts 
orthe  like  (not  illustrated).  The  details  of  the  particular 
panel  mounting  means  form  no  part  of  the  present  in- 
vention.  However,  it  is  preferred  that  the  particular 
means  for  mounting  the  panels  have  the  capability  for 
accommodating  relatively  rapid  installation  and  for 
permitting  removal  of  the  panels. 

One  of  the  advantages  of  the  modular  support 
system  of  the  present  invention  is  thatthe  panels  can 
be  mounted  at  selected  locations  to  selected  modules 
in  order  to  support  the  fabrication  mechanisms  (and 
operators  therefor)  at  the  desired  positions  along  the 
processing  line.  Further,  if  necessary,  panels  can  be 
removed  to  provide  even  greater  access  to  the  interior 
of  a  modules  400.  However,  owing  to  the  fact  that 
each  module  400  is  typically  open  on  the  back,  ac- 
cess  for  routine  inspection  or  maintenance  would  not 
normally  require  removal  of  the  front  panels. 

The  modular  system  of  the  present  invention  is 
also  adapted  to  accommodate  expansion  or  contrac- 
tion  of  the  fabrication  line.  Modules  can  be  removed 
from  the  array  or  added  to  the  array  as  needed.  Fur- 
ther,  the  machine  electrical  frame  need  not  be  inti- 
mately  attached  to  the  machine  frame,  and  a  variety 
of  flexible  design  arrangements  are  thus  possible 
with  this  modular  system. 

It  will  be  readily  apparent  from  the  foregoing  de- 
tailed  description  of  the  invention  and  from  the  illus- 
trations  thereof  that  numerous  variations  and  modifi- 
cations  may  be  effected  without  departing  from  the 
true  spirit  and  scope  of  the  novel  concepts  or  princi- 
ples  of  this  invention. 

Claims 

1.  A  system  for  in-line  fabrication  of  disposable  ab- 
sorbent  articles,  said  system  comprising: 

a  plurality  of  substantially  identical  frame 
modules  each  having  an  open  interior  and  open 
faces,  said  modules  being  joined  in  a  linear  array 
to  define  a  front  face  therealong; 

a  plurality  of  substantially  identical  panels 
each  mounted  to  one  of  said  modules  along  said 
front  face  of  said  array,  said  panels  each  being 
selectively  mountable  on  selected  ones  of  said 
modules; 

absorbent  article  fabrication  mechanisms 
arranged  for  in-line  fabrication  of  said  absorbent 
articles  and  mounted  to  project  from  said  panels 
outwardly  of  said  modules  to  facilitate  operator 
access  to  said  mechanisms;  and 

a  plurality  of  operating  means  for  operat- 
ing  a  plurality  of  said  mechanisms,  said  operating 
means  being  mounted  inside  said  modules  and 

17 



31 EP  0  589  859  A1 32 

operatively  engaged  through  said  panels  with 
said  mechanisms. 

2.  The  system  in  accordance  with  claim  1  in  which 
each  said  panel  has  an  inner  surface  fac- 

ing  inwardly  toward  the  interior  of  the  module  to 
which  it  is  mounted;  and 

said  system  includes  mounting  means  for 
mounting  at  least  one  of  said  operating  means  to 
said  panel  inner  surface. 

3.  The  system  in  accordance  with  claim  1  in  which 
the  width  of  each  said  plate  as  measured  along 
said  linear  array  is  substantially  equal  to  the  mod- 
ule  width  as  measured  along  said  linear  array. 

4.  The  system  in  accordance  with  claim  1  in  which 
the  height  of  each  said  module  is  substantially 
equal  to  twice  the  panel  height. 

5.  The  system  in  accordance  with  claim  1  in  which 
each  said  panel  is  a  generally  square,  flat  plate. 

6.  The  system  in  accordance  with  claim  1  in  which 
at  least  some  of  said  panels  each  have  a 

generally  square  configuration;  and 
some  of  said  modules  each  have  two  of 

said  square  panels  mounted  in  vertical  registra- 
tion  to  a  front  face  of  the  module. 

7.  The  system  in  accordance  with  claim  1  in  which 
said  system  includes  elongate  connecting  mem- 
bers  extending  between,  and  attached  to,  each 
pair  of  adjacent  modules  for  spacing  said  adja- 
cent  modules  apart  by  a  distance  equal  to  the 
module  width  as  measured  along  said  linear  ar- 
ray. 

8.  The  system  in  accordance  with  claim  7  further  in- 
cluding  additional  ones  of  said  panels  each  dis- 
posed  along  said  front  face  of  said  array  between 
a  pair  of  adjacent,  spaced  modules  and  mounted 
thereto. 

9.  A  system  for  supporting  components  of  a  ma- 
chine  for  in-line  fabrication  of  disposable  absor- 
bent  articles,  said  system  comprising: 

a  plurality  of  substantially  identical  frame 
modules,  each  said  module  including  elongate 
frame  members  disposed  generally  along  edges 
of  a  parallelpiped  and  joined  together  to  form  a 
generally  open  framework  having  open  front  and 
rear  faces,  open  side  faces,  and  open  top  and 
bottom  faces; 

connecting  means  for  connecting  said 
modules  in  a  linear  array  with  said  front  faces 
aligned  in  a  generally  common  plane; 

a  plurality  of  substantially  identical  panels 

for  each  being  selectively  associated  with  a  se- 
lected  one  of  said  modules  and  means  for  mount- 
ing  each  of  said  panels  to  said  front  face  of  an  as- 
sociated  module; 

5  absorbent  article  fabrication  mechanisms 
arranged  for  in-line  fabrication  of  said  absorbent 
articles  and  cantilevered  from  said  panels  out- 
wardly  of  said  modules  to  facilitate  operator  ac- 
cess  to  said  mechanisms;  and 

10  a  plurality  of  operating  means  for  operat- 
ing  a  plurality  of  said  mechanisms,  said  operating 
means  being  mounted  inside  said  modules  and 
operatively  engaged  through  said  panels  with 
said  mechanisms. 

15 
10.  The  system  in  accordance  with  claim  9  in  which 

said  connecting  means  includes  a  plurality 
of  elongate  connecting  members  extending  be- 
tween,  and  attached  to,  each  pair  of  adjacent 

20  modules. 

11.  The  system  in  accordance  with  claim  9  in  which 
said  connecting  means  connects  said 

modules  together  at  equally  spaced-apart  inter- 
25  vals  with  the  spacing  between  each  pair  of  adja- 

cent  modules  as  measured  along  the  linear  array 
being  substantially  equal  to  the  width  of  each 
module  as  measured  along  the  linear  array. 

30  12.  The  system  in  accordance  with  claim  11  in  which 
additional  ones  of  said  panels  are  each 

disposed  along  said  front  face  of  said  array  to 
each  extend  across  one  of  said  intervals  between 
a  pair  of  adjacent  modules. 

35 
13.  The  system  in  accordance  with  claim  9  in  which 

said  system  includes  upper  attaching  means  for 
attaching  one  of  said  panels  generally  horizontal- 
ly  to  one  of  said  modules  to  cover  at  least  a  por- 

40  tion  of  said  open  top  face. 

14.  A  method  for  operating  a  machine  in  which  dis- 
posable  absorbent  articles  are  fabricated  along  at 
least  one  processing  path  from  components 

45  which  include  webs  of  material  assembled  by  (1) 
a  plurality  of  first,  continuous  operating  means  for 
each  continuously  operating  on  at  least  one  mov- 
ing  web  and  (2)  a  plurality  of  second  operating 
means  for  each  effecting  a  unity  operation  inter- 

so  mittently  relative  to  at  least  one  associated  mov- 
ing  web  once  per  each  absorbent  article,  said 
method  comprising  the  steps  of: 

(A)  continuously  operating  a  plurality  of  indi- 
vidual  drive  means  for  each  respectively  driv- 

55  ing  one  of  said  continuous  operating  means; 
(B)  adjusting  a  selected  one  of  said  drive 
means  to  establish  a  preselected  speed  of  a 
selected  one  of  said  continuous  operating 
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means; 
(C)  controlling  the  remaining  drive  means  to 
adjust  the  speeds  of  the  remaining  continu- 
ous  operating  means  to  equal  the  preselected 
speed  of  said  selected  continuous  operating  5 
means;  and 
(D)  rotating  a  main  drive  shaft  at  a  speed  pro- 
portional  to  the  preselected  speed  of  said  se- 
lected  one  continuous  operating  means  for 
transferring  powerfrom  said  shaft  to  said  plur-  10 
ality  of  second  operating  means  through  a 
plurality  of  direction  phasing  mechanical  pow- 
er  transfer  devices  each  associated  with  at 
least  one  of  said  second  operating  means 
whereby  each  of  said  direction  phasing  mech-  15 
anical  power  transfer  devices  can  be  adjusted 
to  temporarily  change  the  speed  of  the  asso- 
ciated  second  operating  means  relative  to  the 
speed  of  said  drive  shaft  to  effect  registration 
of  the  operations  of  said  second  operating  20 
means  in  a  preselected  relationship  with  said 
associated  web  portion. 

15.  The  method  in  accordance  with  claim  14  in  which 
step  (B)  includes  25 

measuring  the  speed  of  said  selected  one 
continuous  operating  means;  and 

employing  electronic  feedback  means  for 
comparing  the  measured  speed  with  said  prese- 
lected  speed  and  for  controlling  said  selected  one  30 
drive  means  to  maintain  said  selected  one  contin- 
uous  operating  means  at  said  preselected  speed. 

16.  The  method  in  accordance  with  14  in  which  step 
(C)  includes  35 

measuring  (1)  the  speed  of  said  selected 
one  continuous  operating  means  and  (2)  the 
speed  of  one  of  said  remaining  continuous  oper- 
ating  means;  and 

employing  electronic  feedback  means  for  40 
comparing  the  two  measured  speeds  and  for 
controlling  one  of  said  drive  means  to  maintain 
said  one  remaining  continuous  operating  means 
at  a  speed  equal  to  the  speed  of  said  selected 
one  continuous  operating  means.  45 

17.  The  method  in  accordance  with  claim  14  in  which 
step  (D)  includes  transferring  power  to  said  plur- 
ality  of  second  operating  means  including  at  least 
a  target  tape  applier,  a  tape  tab  applier,  and  a  50 
waist  elastic  applier. 

18.  The  method  in  accordance  with  claim  14  in  which 
step  (C)  includes  adjusting  the  speeds  of  said  re- 
maining  continuous  operating  means  which  in-  55 
elude  at  least  a  topsheet  supply  means,  a  back- 
sheet  supply  means  and  a  draw  conveyor. 

19.  The  method  in  accordance  with  claim  14  in  which 
step  (A)  includes  operating  a  plurality  of 

adjustable  speed  electric  motors  to  function  as 
said  drive  means;  and 

step  (D)  includes  rotating  said  main  drive 
shaft  with  an  adjustable  speed  electric  motor. 

20.  The  method  in  accordance  with  claim  14  wherein 
the  method  includes  the  steps  of: 

providing  identical  component  features 
generally  equally  spaced  along  said  pat  h  for  each 
being  subsequently  associated  with  a  different 
one  of  said  articles  as  said  articles  are  assem- 
bled  seriatim;  and 

initially  establishing  the  spacing  of  said 
features  as  a  reference  spacing  and  thereafter 
during  operation  comparing  the  successive  spac- 
ings  with  the  reference  spacing;  and 

wherein  step  (D)  includes  temporarily  ad- 
justing  one  of  said  associated  direction  phasing 
mechanical  power  transfer  devices  relative  to  the 
speed  of  said  drive  shaft  as  a  function  of  the  dif- 
ference  between  said  reference  spacing  and  a 
successive  spacing  to  temporarily  vary  the  speed 
of  said  associated  second  operating  means  and 
effect  registration  of  the  operation  of  said  second 
operating  means  in  a  preselected  relationship 
with  said  associated  web  portion. 

21.  A  method  for  operating  a  machine  in  which  dis- 
posable  absorbent  articles  are  fabricated  along  at 
least  one  processing  path  from  components 
which  include  webs  of  material  and  wherein  iden- 
tical  component  features  are  provided  generally 
equally  spaced  seriatim  along  said  path  for  each 
being  subsequently  associated  with  a  different 
one  of  said  articles  as  said  articles  are  assem- 
bled  seriatim  by  (1)  a  plurality  of  first,  continuous 
operating  means  for  each  continuously  operating 
on  at  least  one  moving  web  and  (2)  a  plurality  of 
second  operating  means  for  each  effecting  a  uni- 
ty  operation  intermittently  relative  to  at  least  one 
associated  moving  web  once  per  each  absorbent 
article,  said  method  comprising  the  steps  of: 

(A)  continuously  operating  a  plurality  of  indi- 
vidual,  adjustable  speed  electric  motors  for 
each  respectively  driving  one  of  said  continu- 
ous  operating  means: 
(B)  adjusting  a  selected  one  of  said  motors  to 
establish  a  preselected  speed  of  a  selected 
one  of  said  continuous  operating  means; 
(C)  controlling  the  motors  to  adjust  the  speeds 
of  the  remaining  continuous  operating  means 
to  equal  the  preselected  speed  of  said  select- 
ed  continuous  operating  means; 
(D)  rotating  a  main  drive  shaft  at  a  speed  pro- 
portional  to  the  preselected  speed  of  said  se- 
lected  one  continuous  operating  means  for 
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transferring  powerfrom  said  shaft  to  said  plur- 
ality  of  second  operating  means  through  a 
plurality  of  direction  phasing  mechanical  pow- 
er  transfer  devices  each  associated  with  at 
least  one  of  said  second  operating  means; 
(E)  initially  establishing  the  spacing  of  said 
features  as  a  reference  spacing  and  there- 
after  during  operation  comparing  the  succes- 
sive  spacings  with  the  reference  spacing;  and 
(F)  temporarily  adjusting  one  of  said  associat- 
ed  direction  phasing  mechanical  power  trans- 
fer  devices  relative  to  the  speed  of  said  drive 
shaft  as  a  function  of  the  difference  between 
said  reference  spacing  and  a  successive 
spacing  to  temporarily  vary  the  speed  of  said 
associated  second  operating  means  and  ef- 
fect  registration  of  the  operation  of  said  sec- 
ond  operating  means  in  a  preselected  rela- 
tionship  with  said  associated  web  portion. 

22.  The  method  in  accordance  with  claim  21  in  which 
step  (B)  includes 

measuring  the  speed  of  said  selected  one 
continuous  operating  means;  and 

employing  electronic  feedback  means  for 
comparing  the  measured  speed  with  said  prese- 
lected  speed  and  for  controlling  said  selected  one 
motor  to  maintain  said  selected  one  continuous 
operating  means  at  said  preselected  speed. 

23.  The  method  in  accordance  with  21  in  which  step 
(C)  includes 

measuring  (1)  the  speed  of  said  selected 
one  continuous  operating  means  and  (2)  the 
speed  of  one  of  said  remaining  continuous  oper- 
ating  means;  and 

employing  electronic  feedback  means  for 
comparing  the  two  measured  speeds  and  for 
controlling  one  of  said  motors  to  maintain  said 
one  remaining  continuous  operating  means  at  a 
speed  equal  to  the  speed  of  said  selected  one 
continuous  operating  means. 

24.  The  method  in  accordance  with  claim  21  in  which 
step  (D)  includes  transferring  power  to  said  plur- 
ality  of  second  operating  means  including  at  least 
a  target  tape  applier,  a  tape  tab  applier,  and  a 
waist  elastic  applier. 

25.  The  method  in  accordance  with  claim  21  in  which 
step  (C)  includes  adjusting  the  speeds  of  said  re- 
maining  continuous  operating  means  which  in- 
clude  at  least  a  topsheet  supply  means,  a  back- 
sheet  supply  means  and  a  draw  conveyor. 

26.  Apparatus  for  operating  a  machine  in  which  dis- 
posable  absorbent  articles  are  fabricated  along  at 
least  one  processing  path  from  components 

which  include  webs  of  material,  said  apparatus 
comprising: 

a  plurality  of  first,  continuous  operating 
means  for  each  continuously  operating  on  at  least 

5  one  moving  web; 
a  plurality  of  second  operating  means  for 

each  effecting  a  unity  operation  intermittently  rel- 
ative  to  at  least  one  associated  moving  web  once 
per  each  absorbent  article; 

10  a  plurality  of  continuously  operating  indi- 
vidual  drive  means  for  each  respectively  driving 
one  of  said  continuous  operating  means; 

first  control  means  for  adjusting  a  selected 
one  of  said  drive  means  to  establish  a  preselect- 

15  ed  speed  of  a  selected  one  of  said  continuous  op- 
erating  means; 

second  control  means  for  controlling  the 
remaining  drive  means  to  adjust  the  speeds  of 
the  remaining  continuous  operating  means  to 

20  equal  the  preselected  speed  of  said  selected  con- 
tinuous  operating  means; 

a  plurality  of  direction  phasing  mechanical 
power  transfer  devices  each  operatively  associat- 
ed  with  at  least  one  of  said  second  operating 

25  means; 
a  rotatable  main  drive  shaft  and  shaft  drive 

means  for  rotating  said  main  drive  shaft  at  a 
speed  proportional  to  the  preselected  speed  of 
said  selected  one  continuous  operating  means 

30  for  transferring  power  from  said  shaft  to  said  plur- 
ality  of  second  operating  means  through  said  di- 
rection  phasing  mechanical  power  transfer  devic- 
es  whereby  each  of  said  direction  phasing  mech- 
anical  power  transfer  devices  can  be  adjusted  to 

35  temporarily  change  the  speed  of  the  associated 
second  operating  means  relative  to  the  speed  of 
said  drive  shaft  to  effect  registration  of  the  oper- 
ations  of  said  second  operating  means  in  a  pre- 
selected  relationship  with  said  associated  web 

40  portion. 

27.  The  apparatus  in  accordance  with  claim  26  in- 
cluding 

means  for  measuring  the  speed  of  said  se- 
45  lected  one  continuous  operating  means;  and 

electronic  feedback  means  for  comparing 
the  measured  speed  with  said  preselected  speed 
and  for  controlling  said  selected  one  drive  means 
to  maintain  said  selected  one  continuous  operat- 

50  ing  means  at  said  preselected  speed. 

28.  The  apparatus  in  accordance  with  26  including 
means  for  measuring  (1)  the  speed  of  said 

selected  one  continuous  operating  means  and  (2) 
55  the  speed  of  one  of  said  remaining  continuous 

operating  means;  and 
electronic  feedback  means  for  comparing 

the  two  measured  speeds  and  for  controlling  one 

20 
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of  said  drive  means  to  maintain  said  one  remain- 
ing  continuous  operating  means  at  a  speed  equal 
to  the  speed  of  said  selected  one  continuous  op- 
erating  means. 

29.  The  apparatus  in  accordance  with  claim  26  in 
which  said  plurality  of  second  operating  means 
includes  at  least  a  target  tape  applier,  a  tape  tab 
applier,  and  a  waist  elastic  applier. 

30.  The  apparatus  in  accordance  with  claim  26  in 
which  said  remaining  continuous  operating 
means  include  at  least  a  topsheet  supply  means, 
a  backsheet  supply  means  and  a  draw  conveyor. 

10 

15 
31.  The  apparatus  in  accordance  with  claim  26  in 

which 
said  plurality  of  individual  drive  means  in- 

cludes  a  plurality  of  adjustable  speed  electric  mo- 
tors;  and  20 

said  main  drive  shaft  drive  means  includes 
an  adjustable  speed  electric  motor. 

32.  The  apparatus  in  accordance  with  claim  26 
wherein  the  machine  is  adapted  to  operate  by  25 
providing  identical  component  features  generally 
equally  spaced  along  said  path  for  each  being 
subsequently  associated  with  a  different  one  of 
said  articles  as  said  articles  are  assembled  ser- 
iatim,  and  in  which  said  apparatus  further  in-  30 
eludes 

sensing  and  control  means  for  (1)  deter- 
mining  and  storing  a  reference  function  corre- 
sponding  to  an  initially  established  spacing  of 
said  features,  (2)  thereafter  during  machine  op-  35 
eration  determining  a  current  function  corre- 
sponding  to  the  current  successive  spacing  of 
said  features,  and  (3)  comparing  said  current 
function  with  said  reference  function;  and 

control  means  for  temporarily  adjusting  40 
one  of  said  associated  direction  phasing  mechan- 
ical  power  transfer  devices  relative  to  the  speed 
of  said  drive  shaft  as  a  function  of  the  difference 
between  said  reference  function  and  said  current 
function  to  temporarily  vary  the  speed  of  said  as-  45 
sociated  second  operating  means  and  effect  reg- 
istration  of  the  operation  of  said  second  operating 
means  in  a  preselected  relationship  with  said  as- 
sociated  web  portion. 

50 

55 
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