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  A  method  and  apparatus  for  making  a  porous  laminated 
sheet  product  having  upper  and  lower  web  members  con- 
nected  about  their  periphery  and  having  at  least  one  compart- 
ment  formed  therein,  and  containing  a  predetermined  quantity 
of  inner  product  within  such  compartment.  In  a  preferred  em- 
bodiment,  the  apparatus  includes  a  pouch-forming  surface 
having  at  least  one  inner  product  loading  area  formed  therein 
which  further  includes  a  cavity  surrounded  by  peripheral  land 
areas,  a  passageway  adapted  to  place  the  product  loading 
area  cavity  in  fluid  communication  with  a  vacuum  source  such 
that  suction  can  be  selectively  applied  to  the  cavity,  and  one  or 
more  apertures  formed  through  the  peripheral  land  areas  and 
adapted  to  be  selectively  placed  in  fluid  communication  with  a 
source  of  pressurized  air  whereby  outward  air  flow  can  ema- 
nate  from  the  peripheral  land  areas.  The  preferred  process  for 
making  the  porous  pouches  includes  placing  a  first  porous 
web  of  pouch  material  in  contact  with  the  pouch  forming  sur- 
face,  depositing  a  quantity  of  granular  product  on  the  upper 
surface  of  the  first  porous  web  such  that  the  vacuum  source 
tends  to  hold  the  granular  product  against  the  upper  surface  of 
the  first  web  in  the  product  loading  area  cavity  while  the  pres- 
surized  air  tends  to  keep  the  granular  product  from  being  de- 
posited  on  the  upper  surface  of  the  first  web  in  the  peripheral 
land  areas,  and  supplying  a  second  web  of  pouch  material  and 
laminating  the  lower  surface  thereof  to  the  upper  surface  of 
the  first  porous  web  along  the  peripheral  land  areas.  This  pro- 

cess  thereby forms  one  or  more  porous  pouches  containing  a 
predetermined  quantity  of  granular  product  sealed  about their 
periphery. 



TECHNICAL  FIELD 

This  invent ion   re la tes   to  a  method  and  a p p a r a t u s   f o r  

m a n u f a c t u r i n g   a  porous   laminated  shee t   p r o d u c t   having  at  l e a s t  

one  c o m p a r t m e n t   formed  t he re in   con ta in ing   an  inner   p r o d u c t ,   a n d ,  

more  p a r t i c u l a r l y ,   to  a  method  and  a p p a r a t u s   of  m a n u f a c t u r i n g  

laminated  porous   pouches   con ta in ing   g r a n u l a r   p r o d u c t   a n d  

f e a t u r i n g   fluid  p r e s s u r e   g r a n u l a r   p r o d u c t   p l a c e m e n t .  

BACKGROUND  A R T  

Over  the  y e a r s ,   many  methods   and  a p p a r a t u s e s   f o r  

m a n u f a c t u r i n g   va r ious   b a g s ,   pouches   and  sealed  p a c k a g e s   h a v e  

been  d e v i s e d .   An  example  of  a  method  and  a p p a r a t u s   f o r  

m a n u f a c t u r i n g   tea  bags  in  d i sc losed   in  U.S.   Pa ten t   4 , 2 6 2 , 4 7 3 ,  

which  issued  to  A r t h u r   A.  Brooke  on  April  21,  1981.  in  t h e  

Brooke  method,   a  porous   web  is  formed  into  a  f l a t t ened   c l o s e d  

tube  as  a  c o n t i n u o u s   s t ream  of  tea  p r o d u c t   is  i n t r o d u c e d  

t h e r e w i t h i n .   The  f l a t t ened   tube  filled  with  tea  p r o d u c t   f i r s t  

t r ave l s   g e n e r a l l y   ho r i zon ta l ly   and  means  are  p r o v i d e d   to  pinch  t h e  

tube  closed  at  p r e d e t e r m i n e d   i n t e r v a l s   t h e r e a l o n g .   The  p i n c h i n g  

means  are  a d a p t e d   to  maintain  the  tube   in  its  p inched   condi t ion   a s  

the  tube  is  then  moved  v e r t i c a l l y ,   t h e r e b y   caus ing   the  t e a  

p r o d u c t   con ta ined   t he re in   to  migra te   d o w n w a r d l y   u n d e r   g r a v i t y  

c r e a t i n g   a  voided  area  immediately  below  each  pinch  line.  T h e  

porous   tube   is  then  heat  sealed  t r a n s v e r s e l y   along  the  v o i d e d  

areas   of  the  t ube .   F u r t h e r   means  are  p r o v i d e d   to  s e p a r a t e   t h e  

s u c c e s s i v e   sec t ions   from  the  tube   to  form  ind iv idua l   tea  bags  o r  

g r o u p s   of  such  b a g s .  

-  U.S.   Pa tent   3 , 498 ,019 ,   which  i s sued   to  J.  M.  Rait  on  M a r c h  

3,  1970,  also  d i sc loses   a  method  and  a p p a r a t u s   for  forming  s e a l e d  

p a c k a g e s .   The  Rait  sealed  p a c k a g e s   are  formed  f rom 

t h e r m o p l a s t i c   material   where in   p r e d e t e r m i n e d   amounts   of  p r o d u c t  



are  dosed  onto  the  uppe r   su r face   of  a  lower  t h e r m o p l a s t i c   s h e e t  

in  a  p r e d e t e r m i n e d   p a t t e r n .   T h e r e a f t e r ,   a  second  t h e r m o p l a s t i c  

sheet   is  b r o u g h t   in  parallel   to  the  f irst   sheet   and  the  two  s h e e t s  

are  heat  sealed  t o g e t h e r   by  a  heated   compar tmen ta l i z ed   r o t a t i n g  

c y l i n d e r .   The  movement  of  the  u p p e r   and  lower  plast ic   shee t s   is 

s y n c h r o n i z e d   with  the  rota t ional   movement  of  the  h e a t e d  

c o m p a r t m e n t a l i z e d   cy l inde r   such  that   the  c o m p a r t m e n t s   on  t h e  

su r f ace   of  the  cy l inde r   are  pos i t ioned   over  the  depos i t ed   p r o d u c t  

as  the  shee t s   are  moved  below  the  ro ta t ing   c y l i n d e r .  
A  method  of  packag ing   p r e d e t e r m i n e d   volumes  of  i n c o h e r e n t  

p r o d u c t   is  d i sc losed   in  U.S.   3 ,813 ,848 ,   which  issued  on  June   4 ,  

1974  to  Andrea   Romagnoli.   The  Romagnoli  p roces s   ut i l izes   a  

ro ta ry   d i s p e n s i n g   drum  having  ba t ch ing   r e c e s s e s   formed  t h e r e i n  

to  depos i t   p r e d e t e r m i n e d   doses  of  i n c o h e r e n t   material   onto  t h e  

u p p e r   su r f ace   of  a  moving  web  of  p a c k a g i n g   mater ia l .   A  s e c o n d  

band  of  w r a p p i n g   material   is  t h e r e a f t e r   bonded   to  the  u p p e r  
su r f ace   of  the  f i rs t   sheet   of  material   to  cover   the  heaps   o f  

p r o d u c t   depos i t ed   t h e r e o n .  A   similar  vo lumet r ic   ba t ch ing   d e v i c e  

is  shown  in  U.S.   Pa tent   4 ,437 ,294 ,   which  also  issued  to  A n d r e a  

Romagnoli  on  March  20,  1984.  U.S.   Pa ten t   4 ,404 ,787 ,   w h i c h  

issued  to  G.  Hazelwood  on  S e p t e m b e r   20,  1983,  similarly  d i s c l o s e s  

a  machine  for  p a c k a g i n g   tea  which  inc ludes   a  ro t a ry   d i s p e n s i n g  

drum  which  depos i t s   tea  in  p r e d e t e r m i n e d   piles  on  a  lower  w e b  

and ,   t h e r e a f t e r ,   seals  an  uppe r   web  of  p a c k a g i n g   material   o n t o  

the  u p p e r   su r f ace   of  the  lower  web  about   the  pe r ime te r   of  e a c h  

pile.  Indiv idual   tea  bags  are  then  s e p a r a t e d   from  one  a n o t h e r   b y  

a  c u t t e r .  

A  method  of  m a n u f a c t u r i n g   an  infusion  package   with  a n  

e x p a n d a b l e   bottom  is  t a u g h t   in  U.S.   Pa tent   2 ,571 ,138 ,   w h i c h  

issued  to  H.  O.  l rmsche r   on  Oc tober   16,  1951.  The  l r m s c h e r  

method  inc ludes   folding  a  porous   shee t   of  web  material   in  h a l f ,  

then   clamping  the  two  parallel   open  sides  by  a  pair  of  p i n c h e r  

jaws  t h e r e b y   c r ea t ing   a  bag - l i ke   s t r u c t u r e   having  an  open  t o p .  
A  m e a s u r e d   q u a n t i t y   of  infus ion  p r o d u c t   is  then  placed  in  the  b a g  



t h r o u g h   its  open  top,   and ,   t h e r e a f t e r ,   the  top  opening  and  t h e  

t r a n s v e r s e l y   e x t e n d i n g   side  po r t ions   are  heat  sealed  to  form  a  

closed  pouch .   A  tag  and  s t r ing   handle   are  then  added  to  e a c h  

bag  by  a  s e p a r a t e   o p e r a t i o n .  

A  soap  powder   package   heat  sealed  about   Its  p e r i p h e r y   a n d  

inc luding   addi t iona l   heat  seals  de l inea t ing   p r e d e t e r m i n e d  

c o m p a r t m e n t s   in  such  package   is  shown  in  U.S.   Patent   4 , 4 3 3 , 7 8 3 ,  

which  issued  to  R.  H.  Dickinson  on  F e b r u a r y   28,  1984.  T h e  

Dickinson  package   inc ludes   a  pair  of  c o o p e r a t i n g   f ront   and  r e a r  

heat  sealable   panels   a r r a n g e d   on  oppos i te   s ides  of  the  s o a p  

powder   which  is  sp r ead   out  as  a  layer  t h e r e b e t w e e n .   The  p a n e l s  

are  heat  sealed  along  the i r   p e r i p h e r a l   edges   to  form  a  s t o r a g e  

c o m p a r t m e n t   for  the  soap,   and ,   t h e r e a f t e r ,   a  p l u r a l i t y   o f  

addi t ional   heat  seals  are  made  to  divide  the  s t o r a g e   c o m p a r t m e n t  

into  a  se r ies   of  s u b c o m p a r t m e n t s   to  minimize  sh i f t ing   of  t h e  

powder   s to red   t h e r e w i t h i n   d u r i n g   h a n d l i n g .   Dickinson  t e a c h e s  

that   the  addi t ional   heat  seals  within  the  s t o r age   c o m p a r t m e n t   c a n  

be  made  desp i t e   the  p r e s e n c e   of  soap  powder   i n t e r p o s e d   b e t w e e n  

the  h e a t   sealable   p a n e l s .  

A  method  and  a p p a r a t u s   for  making  s a n i t a r y   n a p k i n s   or  t h e  

like  is  d i sc losed   in  U.S.   Pa tent   2 ,073 ,329 ,   which  i ssued  to  C.  P .  

Winter  on  March  9,  1937.  in  the  Winter  p roce s s   a  r o t a t ab l e   w h e e l  

having  s c r e e n e d   inlets  c o n n e c t e d   to  a  source   of  suct ion   c o l l e c t s  

cotton  f ibers   in  a  p r e d e t e r m i n e d   p a t t e r n   and  d e p o s i t s   those   c o t t o n  

f ibers   on  a  gauze   web  moving  along  the  bottom  edge  of  the  f i r s t  

ro ta t ing   wheel .   The  gauze   web  is  then  moved  to  a  s e c o n d  

ro ta t ing   wheel ,   and  as  the  gauze   web  is  ro ta ted   about   t h e  

p e r i p h e r y   of  the  second  ro ta t ing   wheel ,   addi t iona l   loose  a b s o r b e n t  

material   is  forced  in  a  p r e d e t e r m i n e d   p a t t e r n   onto  the  p r e v i o u s l y  

depos i t ed   loose  cot ton  p a t c h e s   to  se l ec t ive ly   build  up  a  wad  o r  

pad  on  the  web.  The  gauze   web  is  t h e r e a f t e r   f o r w a r d e d   with  i t s  

built   up  pads  for  f u r t h e r   p r o c e s s i n g .  

Despi te   the  g r e a t   amount   of  pr ior   work  done  with  r e g a r d   t o  

improving   the  p r o c e s s   of  making  laminated  p r o d u c t s   hav ing   i n n e r  



c o m p a r t m e n t s   conta in ing   q u a n t i t i e s   of  inner  p r o d u c t ,   as  e v i d e n c e d  

by  some  of  the  a b o v e - d e s c r i b e d   p a t e n t s ,   there   remain  problems  in 

e f f ic ien t ly   p r o d u c i n g   such  laminated  p r o d u c t s   with  high  q u a l i t y  

and  at  high  speeds   on  automatic   e q u i p m e n t .   For  example ,   w i t h  

e q u i p m e n t   and  methods   c u r r e n t l y   avai lable   in  the  i n d u s t r y ,  

a c c u r a t e   high  speed  dosing  of  p r e d e t e r m i n e d   amounts   of  g r a n u l a r  

material   is  messy ,   unre l i ab le   and  re la t ive ly   s l ow .  

DISCLOSURE  OF  THE  INVENTION 

It  is  an  object   of  this  invent ion   to  obvia te   t h e  

a b o v e - d e s c r i b e d   p r o b l e m s .  

It  is  a n o t h e r   object  of  the  p r e s e n t   invent ion   to  p rov ide   a 

more  e f f ic ien t   a p p a r a t u s   and  method  for  m a k i n g  

c o m p a r t m e n t a l i z e d ,   laminated  shee t   p r o d u c t s   having  u p p e r   a n d  

-  tower-  po rous   web  members  connec t ed   about   the i r   p e r i p h e r y   a n d  

con ta in ing   a  p r e d e t e r m i n e d   p a t t e r n   and  q u a n t i t y   of  p r o d u c t  

t h e r e w i t h i n .  

It  is  also  an  object  of  the  p r e s e n t   invent ion   to  p rov ide   a n  

a p p a r a t u s   and  p rocess   to  more  e f f ic ien t ly   maintain  the  p e r i p h e r y  

of  c o m p a r t m e n t s   within  such  upper   and  lower  porous   web  m e m b e r s  

clear  of  con ta ined   p r o d u c t   to  faci l i ta te   the  connec t ion   of  s u c h  

porous   web  members   while  making  porous   pouches   con ta in ing   a 

p r e d e t e r m i n e d   p a t t e r n   and  q u a n t i t y   of  p r o d u c t   t h e r e w i t h i n .  

It  is  a n o t h e r   object   of  the  p r e s e n t   inven t ion   to  p rov ide   a  

more  e f f ic ient   a p p a r a t u s   and  method  for  making  porous   p o u c h e s  

having  uppe r   and  lower  web  members   c o n n e c t e d   about   t h e i r  

p e r i p h e r y   and  con ta in ing   a  p r e d e t e r m i n e d   dose  of  g r a n u l a r  

p r o d u c t .  

In  a c c o r d a n c e   with  a  p a r t i c u l a r   embodiment   of  the  p r e s e n t  

i n v e n t i o n ,   t he re   is  p r o v i d e d   an  a p p a r a t u s   for  making  p o r o u s  

pouches   having  uppe r   and  lower  porous   web  members   c o n n e c t e d  

about   the i r   p e r i p h e r y   and  con ta in ing   a  p r e d e t e r m i n e d   dose  o f  

g r a n u l a r   p r o d u c t .   The  a p p a r a t u s   inc ludes   a  p o u c h - f o r m i n g  

s u r f a c e   which  has  at  least  one  p r o d u c t   loading  area  , f o r m e d  

the re in   which  f u r t h e r   inc ludes   a  cav i ty   s u r r o u n d e d   by  p e r i p h e r a l  



land  a r e a s ,   a  p a s s a g e w a y   adap t ed   to  place  the  p r o d u c t   l o a d i n g  

area  cavi ty   in  fluid  communicat ion  with  a  vacuum  source   so  t h a t  

suct ion  can  be  se lec t ive ly   appl ied   to  the  c av i t y ,   and  one  or  m o r e  

a p e r t u r e s   formed  t h r o u g h   the  p e r i p h e r a l   land  a reas   a d a p t e d   to  b e  

se lec t ive ly   placed  in  fluid  communicat ion  with  a  source   o f  

p r e s s u r i z e d   gas ,   w h e r e b y   ou tward   air  flow  can  emanate   from  t h e  

p e r i p h e r a l   land  a r e a s .   The  p roces s   inc ludes   placing  a  f i r s t  

porous   web  of  pouch  material   in  con tac t   with  the  p o u c h   f o r m i n g  

s u r f a c e ,   depos i t i ng   a  q u a n t i t y   of  g r a n u l a r   p r o d u c t   on  the  u p p e r  
s u r f a c e   of  the  f i rs t   po rous   web  such  that   the  vacuum  s o u r c e  

t ends   to  hold  the  g r a n u l a r   p r o d u c t   aga in s t   the  u p p e r   s u r f a c e   o f  

the  f i rs t   porous   web  in  the  loading  area  c av i t y ,   while  p r e s s u r i z e d  

gas  t ends   to  keep  the  g r a n u l a r   p r o d u c t   from  being  d e p o s i t e d   o n  

the  f i r s t   porous   web  in  the  p e r i p h e r a l   land  a r e a s ,   and  s u p p l y i n g  

a  second  web  of  pouch  material   and  laminat ing  the  lower  s u r f a c e  

of  the  second  web  to  the  u p p e r   s u r f a c e   of  the  f i r s t   web  along  t h e  

p e r i p h e r a l   land  a r e a s .   The  p roce s s   t h e r e b y   forms  one  o r   m o r e  

porous   pouches   sealed  about   t he i r   p e r i p h e r y .  

-  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

While  the  spec i f i ca t ion   c o n c l u d e s   with  claims  p a r t i c u l a r l y  

poin t ing   out  and  d i s t i n c t l y   claiming  the  p r e s e n t   i n v e n t i o n ,   it  i s  

be l ieved  that   the  same  will  be  b e t t e r   u n d e r s t o o d   from  t h e  

following  d e s c r i p t i o n   taken  in  con junc t ion   with  the  a c c o m p a n y i n g  

d r a w i n g s :  

F igure   1  is  a  schemat ic   d iagram  i l l u s t r a t i n g   an  embodiment   o f  

the  method  for  forming  a  porous   laminated  shee t   p r o d u c t   of  t h e  

sub jec t   i n v e n t i o n ;  

F igure   2  is  a  p ic tor ia l   p e r s p e c t i v e   e n l a r g e d   c r o s s - s e c t i o n a l  

view  of  a  por t ion   of  the  c o m p a r t m e n t - f o r m i n g   s u r f a c e   of  t h e  

sub jec t   inven t ion   inc lud ing   a  por t ion   of  a  po rous   laminated  s h e e t  

p r o d u c t   formed  t h e r e o n ;  

F igure   3  is  a  p e r s p e c t i v e   view  of  a  p r e f e r r e d   embodiment   o f  

an  a p p a r a t u s   for  making  a  porous   laminated  shee t   p r o d u c t   of  t h e  

sub jec t   i n v e n t i o n ;  



Figure   4  shows  a  part ial   c r o s s - s e c t i o n a l   view  of  t h e  

c o m p a r t m e n t - f o r m i n g   su r f ace   of  the  sub jec t   invent ion   having  a 
f i r s t   porous   web  of  material   in  con tac t   with  the  uppe r   s u r f a c e  

t h e r e o f ;  

F igure   5  i l l u s t r a t e s   the  c o m p a r t m e n t - f o r m i n g   su r f ace   o f  

Figure   4  af ter   q u a n t i t i e s   of  inner   p r o d u c t   have  been  depos i t ed   on  

the  u p p e r   su r f ace   of  the  f irst   porous   w e b ;  

Figure   6  i l l u s t r a t e s   the  c o m p a r t m e n t - f o r m i n g   su r f ace   o f  

F igure   5  a f ter   high  spots   in  the  depos i t ed   p r o d u c t   have  b e e n  

e l i m i n a t e d ;  

F igure   7  is  a  par t ia l ly   b roken   away  top  plan  view  of  a 

porous   laminated  sheet   p r o d u c t   formed  using  the  method  a n d  

a p p a r a t u s   of  the  sub jec t   i n v e n t i o n ;  

Figure   8  is  a  c r o s s - s e c t i o n a l  v i e w   -of  a  p o r t i o n   of  t h e  

laminated  sheet   p r o d u c t   of  F igure   7  taken  along  lines  8-8  t h e r e o f ;  

a n d  

Figure   9  i l l u s t r a t e s   an  a l t e r n a t e   embodiment   of  a  p o r o u s  
laminated  sheet   p r o d u c t   formed  using  the  method  and  a p p a r a t u s   o f  

the  sub jec t   i n v e n t i o n .  

DETAILED  D E S C R I P T I O N  

R e f e r r i n g   now  to  the  d r a w i n g s   in  de ta i l ,   where in   l ike  

numera l s   indicate   the  same  e lements   t h r o u g h o u t   the  v i e w s ,  

F igu re s   1  and  2  i l l u s t r a t e   the  detai ls   of  a  method  and  a p p a r a t u s  

for  making  a  porous   laminated  shee t   p r o d u c t   having  u p p e r   a n d  

lower  web  members   connec t ed   about   their   p e r i p h e r y   and  having  a t  

least  one  c o m p a r t m e n t   formed  t h e r e i n .   The  c o m p a r t m e n t   f o r m e d  

within  the  porous   laminated  shee t   p r o d u c t   con ta ins   a  

p r e d e t e r m i n e d   q u a n t i t y   of  inner   p r o d u c t   t h e r e w i t h i n .   In  p a r t i c u -  

lar,  F igure   1  schemat ica l ly   i l l u s t r a t e s   a  c o n t i n u o u s   p roce s s   10  f o r  

forming  laminated  sheet   p r o d u c t   18  where in   u p p e r   web  member  16 

and  t ower   web  member  15  are  c o n t i n u o u s l y   fed  to  a  c o m p a r t m e n t -  

forming  a p p a r a t u s   50.  C o m p a r t m e n t - f o r m i n g   a p p a r a t u s   50  f u r t h e r  

compr i ses   a  m o l d - d e p o s i t i n g   core  51,  and  an  outer   r o t a t a b l e  

m o l d - d e p o s i t i n g   drum  52  having  an  inner   por t ion   54  and  an  o u t e r  

c o m p a r t m e n t - f o r m i n g   s u r f a c e   53 .  



Outer   c o m p a r t m e n t - f o r m i n g   su r f ace   53  is  shown  as  having  a t  

least  one  inner  p r o d u c t   loading  area  55  formed  t he re in   c o m p r i s i n g  

a  cavi ty   56  s u r r o u n d e d   by  p e r i p h e r a l   land  areas   57.  A  p l u r a l i t y  

of  cavi t ies   56  are  i l l u s t r a t e d   as  being  s u b s t a n t i a l l y   s q u a r e   in 

c o n f i g u r a t i o n ,   h o w e v e r ,   the  shape   of  cavi t ies   56  and  p e r i p h e r a l  

land  a reas   57  could  be  formed  in  any  des i r ed   shape   to  c o r r e s p o n d  

to  the  shape   of  the  c o m p a r t m e n t   or  c o m p a r t m e n t s   r e q u i r e d   in  t h e  

laminated  sheet   p r o d u c t .   A  p a s s a g e w a y   58  is  adap t ed   to  p l a c e  

the  inner  p r o d u c t   loading  area  55  in  fluid  communicat ion   with  a  

source   of  vacuum  (not  shown)  such  that   suct ion   can  be  s e l e c -  

t ively  appl ied  to  cavi ty   56,  as  will  be  d i s c u s s e d   in  g r e a t e r   d e t a i l  

below.  P a s s a g e w a y   58  is  shown  as  a  s ingle  bore ,   h o w e v e r ,   a n y  
number   of  p a s s a g e w a y s   can  be  ut i l ized  to  place  the  inner   p r o d u c t  

loading  area  55  in  fluid  communicat ion-   w i t h  a   source   of  v a c u u m .  

The  p e r i p h e r a l   land  a reas   57  are  i l l u s t r a t e d   as  having   one  o r  

more  a p e r t u r e s   59  formed  t h e r e t h r o u g h   a d a p t e d   to  be  s e l e c t i v e l y  

placed  in  fluid  communicat ion   with  a  source   of  p r e s s u r i z e d   f l u i d ,  

w h e r e b y   ou tward   fluid  flow  can  emanate   from  at  least  a  por t ion   o f  

the  p e r i p h e r a l   land  a reas   57,  as  will  be  d e s c r i b e d   in  g r e a t e r  

detail  below.  Such  p r e s s u r i z e d   fluid  can  compr i se   a n y  

a p p r o p r i a t e   f luid,   h o w e v e r ,   p r e f e r a b l y   compr i ses   a  gas  such  a s  

a i r .  

P a s s a g e w a y s   58  are  i l l u s t r a t e d   as  e x t e n d i n g   into  the  i n t e r i o r  

of  m o l d - d e p o s i t i n g   core  51  where in   t he re   may  be  va r ious   d u c t s  

and  channe l s   which  lead  to  a  source   of  vacuum.   The  manner   in 

which  the  inner   p r o d u c t   loading  area  55  is  placed  in  f l u i d  

communicat ion   with  a  sou rce   of  vacuum  is  not  c r i t i ca l ,   and  t h e  

s t r u c t u r e   shown  and  d e s c r i b e d   is  meant  to  simply  i l l u s t r a t e   a  

p r e f e r r e d   embodiment   of  such  s t r u c t u r e .   L ikewise ,   a p e r t u r e s   59 

may  be  c o n n e c t e d   to  a  se r ies   of  d u c t - l i k e   c h a n n e l s   61  d e s i g n e d   t o  

c o n n e c t   a p e r t u r e s   59  to  one  or  more  sou rce s   of  p r e s s u r i z e d   f l u i d .  

Such  in te rna l   c h a n n e l s   61  may  also  be  rou ted   t h r o u g h   t h e  

m o l d - d e p o s i t i n g   core  51.  It  should   be  u n d e r s t o o d   tha t   c h a n n e l s  

61,  as  well  as  the  vacuum  duc t s   63,  can  be  d e s i g n e d   t o  



se lec t ive ly   place  ce r ta in   a p e r t u r e s   59  or  p a s s a g e w a y   58 

ind iv idua l ly   in  fluid  communicat ion  with  a  source   of  p r e s s u r i z e d  

fluid  or  vacuum,   r e s p e c t i v e l y ,   as  the  outer   ro ta t ab le   m o l d -  

depos i t i ng   drum  52   is  ro ta ted   about   m o l d - d e p o s i t i n g   core  51 

du r ing   the  p r o d u c t   forming  p r o c e d u r e s .  

C o m p a r t m e n t - f o r m i n g   su r f ace   53  is  p r e f e r a b l y   d e s i g n e d   f o r  

ro ta tab le   movement   about   the  s t a t i o n a r y   mold  depos i t ing   drum  51.  

C o m p a r t m e n t - f o r m i n g   su r f ace   53  may  be  formed  from  a n y  

r ea sonab ly   rigid  material   such  that   it  r e ta ins   its  s t r u c t u r a l   s h a p e  

af ter   mach in ing ,   cas t ing  or  molding.   Examples  of  mater ia ls   f r o m  

which  a  c o m p a r t m e n t - f o r m i n g   su r f ace   53  may  be  formed  are  p o l y -  

u r e t h a n e ,   a luminum,   hard  r u b b e r ,   va r ious   steel  alloys  and  t h e  

like.  A  large  range   of  d imens ions   for  cavi t ies   56  may  also  b e  

u t i l i zed .   For  example ,   if  s u b s t a n t i a l l y   r e c t a n g u l a r   c o m p a r t m e n t s  

are  des i r ed   (as  s h o w n ) ,   the  individual   inner   p r o d u c t   l o a d i n g  

areas   55  might  range  in  d imens ions   from  0.5  to  3 

inches  (be tween  13  ·mm  and  76  mm)  or  more  s q u a r e .  
The  d imens ions   of  the  p e r i p h e r a l   land  areas   57  may  also  be  v a r i e d  

acco rd ing   to  the  p a r t i c u l a r   app l i ca t i on ,   d e p e n d i n g   upon  o v e r a l l  

c o m p a r t m e n t   size  and  de s i r ed   land  area  r e q u i r e m e n t s .   For  e x a m -  

ple,  for  the  s u b s t a n t i a l l y   r e c t a n g u l a r   inner   p r o d u c t   loading  a r e a s  

55  having  ou te r   side  d imens ions   of  be tween  13  mm  a n d  

76  mm,  p e r i p h e r a l   land  areas   57  having  a  width  of  a p p r o x i -  

mately  .125  inches  (  3.17  mm)  might  be  u t i l ized .   Depth  o f  

cavi t ies   56  may  also  vary   a cco rd ing   to  specif ic   c o m p a r t m e n t  

d imension  r e q u i r e m e n t s .   Overall   d i amete r   of  m o l d - d e p o s i t i n g   c o r e  

51  and  outer   c o m p a r t m e n t - f o r m i n g   s u r f a c e   53  can  also  be  v a r i e d  

widely  in  a c c o r d a n c e   with  des i r ed   p r o d u c t i o n   s p e e d s ,   i n d i v i d u a l  

c o m p a r t m e n t   s izes ,   overall   laminated  p r o d u c t   d i m e n s i o n s ,   and  t h e  

l i k e .  

As  men t ioned ,   many  d i f f e r e n t   a r r a n g e m e n t s   for  i n t e r n a l  

duc t ing   of  the  vacuum  and  p r e s s u r i z e d   fluid  may  be  u sed ,   i n c l u d -  

ing  in te rna l   plenum  c h a m b e r s   or  similar  duc t ing   a r r a n g e m e n t s  
known  in  the  i n d u s t r y .   As  will  be  d e s c r i b e d   in  g r e a t e r   d e t a i l  



below,  w h a t e v e r   duc t ing   system  is  ut i l ized  must  have  the  c a p a b i l -  

ities  of  se lec t ive ly   placing  the  inner   p r o d u c t   loading  area  55  in 

fluid  communicat ion  with  a  source   of  vacuum  such  tha t   suct ion   c a n  

be  se lec t ive ly   appl ied   to  the  cavi ty   d e s i r e d .   Likewise,   the  a p e r -  
t u r e s   59  of  the  p e r i p h e r a l   land  a reas   57  must  be  a d a p t e d   to  b e  

se lec t ive ly   placed  in  fluid  communicat ion  with  a  source   of  p r e s -  
su r i zed   fluid  such  that   ou tward   fluid  flow  ( e . g . ,   air)  can  e m a n a t e  

when  des i r ed   from  at  least  a  port ion  of  the  p e r i p h e r a l   land  a r e a s .  

It  should  also  be  u n d e r s t o o d   that   while  the  a p p a r a t u s   and  p r o c e s s  
of  the  sub jec t   inven t ion   is  d e s c r i b e d   most  p r e f e r a b l y   as  a  r o t a t -  

able  s t r u c t u r e ,   the  c o m p a r t m e n t - f o r m i n g   su r f ace   53  could  also  b e  

a  s u b s t a n t i a l l y   flat  su r f ace   d e s i g n e d   for  use  in  a  r e c i p r o c a t i n g -  

type  a p p a r a t u s   or  in  a  manual  forming  p r o c e s s .   In  such  c a s e ,  

c o m p a r t m e n t - f o r m i n g   s u r f a c e   53  could  be  formed  as  a  s t a t i o n a r y  

s t r u c t u r e   or  as  a  po r t ab le   s t r u c t u r e ,   as  d e s i r e d .   A d d i t i o n a l l y ,  

a l t h o u g h   it  is  p r e f e r r e d   that   the  c o m p a r t m e n t -   forming  s u r f a c e   53 

be  formed  as  a  s u b s t a n t i a l l y   t u b u l a r - s h a p e d   s t r u c t u r e   having  a  

p lu r a l i t y   of  inner   p r o d u c t   loading  a reas   55  located  ad j acen t   o n e  

a n o t h e r   and  being  complete ly   s u r r o u n d e d   and  s e p a r a t e d   f r o m  

ad jacen t   loading  areas   by  the  p e r i p h e r a l   land  a reas   57,  it  is  a l s o  

c o n t e m p l a t e d   that   an  indiv idual   inner   p r o d u c t   loading  area  55 

s u r r o u n d e d   by  land  a reas   57  could  equal ly   fac i l i ta te   t h e  

m a n u f a c t u r e   of  porous   laminated  shee t   p r o d u c t s   having   a  s i n g l e  

c o m p a r t m e n t   formed  t he re in   con ta in ing   a  p r e d e t e r m i n e d   q u a n t i t y  

of  inner   p r o d u c t .   For  economy  and  e f f i c i e n c y ,   h o w e v e r ,   a 

c o m p a r t m e n t - f o r m i n g   s u r f a c e   compr i s ing   a  p lu r a l i t y   of  i n n e r  

p r o d u c t   loading  a reas   55  formed  about   a  s u b s t a n t i a l l y   t u b u l a r  

shaped   s t r u c t u r e   to  c r ea t e   a  r o t a t ab l e   c o n t i n u o u s   p a t t e r n  

c o m p a r t m e n t - f o r m i n g   s u r f a c e   is  p r e f e r r e d .  

T u r n i n g   now  to  the  p roce s s   i l l u s t r a t e d   in  F igure   1  in  g r e a t e r  

de ta i l ,   a  f i rs t   web  of  po rous   material   15  is  supp l i ed   from  a n  

unwind  roll  21,  and  t ens ion   on  web  15  is  ma in ta ined   by  a  s i m p l e  

d a n c e r - t y p e   tens ion  control   sys tem  common  to  the  i n d u s t r y .   A n  

example   of  such  a  t ens ion   cont ro l   sys tem  is  i l l u s t r a t e d   a s  



including  tension  rolls  22  t h r o u g h   24,  and  con t inuous   web  15 

weaves   t h r o u g h   these   rolls  as  it  is  moved  t o w a r d  

c o m p a r t m e n t - f o r m i n g   a p p a r a t u s   50.  Web  15  can  be  a  va r i e ty   o f  

foraminous  mater ia ls   commonly  avai lable   in  the  i n d u s t r y   such  a s  

p a p e r ,   p e r f o r a t e d   t h e r m o p l a s t i c   mater ia l ,   c loth ,   and  the  l i ke ;  

howeve r ,   the  web  must  be  re la t ive ly   porous   and  it  is  p r e f e r r e d  

that   it  have  mul t id i rec t iona l   s t r e n g t h   and  s t r e t c h   in  o rde r   to  a l low 

the  p r o d u c t   to  be  formed  on  the  a p p a r a t u s   wi thout   web  f a i l u r e .  

Var ious   paper   webs  which  can  be  ut i l ized  in  the  sub jec t   p r o c e s s  

are  d e s c r i b e d   in  the  commonly  a s s i g n e d   U.S.   Pa tent   A p p l i c a t i o n  

Serial  No.  675,804,   filed  November   28,  1984,  by  William  T .  

Bedenk  and  Kendall  L.  Hardin  and  en t i t led   Laminated  L a u n d r y  

P r o d u c t ,  

Firs t   porous   web  15  is  b r o u g h t   into  con tac t   with  the  u p p e r  
su r f ace   of  c o m p a r t m e n t - f o r m i n g   s u r f a c e   53.  Because   c o m p a r t -  

men t - fo rming   su r f ace   53  is  to  be  formed  with  one  or  more  c a v i t i e s  

56,  it  is  p r e f e r r e d   that   f i rs t   porous   web  15  be  deformed  in  a 

manner   c o r r e s p o n d i n g   to  the  c o n t o u r s   of  c o m p a r t m e n t - f o r m i n g  

su r f ace   53.  Such  de format ion   may  taken  place  pr ior   to,  s i m u l -  

t aneous   with,   or  a f ter   f i r s t   porous   web  15  is  b r o u g h t   into  c o n t a c t  

with  c o m p a r t m e n t - f o r m i n g   su r f ace   53.  F igure   1  i l l u s t r a t e s   a n  

embodiment   where in   f i rs t   porous   web  15  is  embossed   by  a  male  

emboss ing   roll  75  a f te r   it  is  b r o u g h t   into  con tac t   with  the  c o m -  

p a r t m e n t - f o r m i n g   su r f ace   53.  Embossing  roll  75  may  be  k n o b b e d  

in  a  manner   c o r r e s p o n d i n g   to  the  c o n t o u r s   of  c o m p a r t m e n t - f o r m i n g  

su r f ace   53,  or  a l t e r n a t i v e l y   may  simply  be  a  soft  r u b b e r   roll  

which  forces   web  15  into  the  re l ieved  a reas   of  su r f ace   53.  T h e  

exact   manner   of  de forming   web  15  is  not  c r i t i ca l ,   and  in  some 

c i r c u m s t a n c e s   might  be  accompl i shed   simply  by  app ly ing   a  s u f -  

f icient   vacuum  force  to  the  web  15  a f t e r   it  is  b r o u g h t   into  c o n t a c t  

with  su r f ace   53  to  pull  po r t ions   of  web  15  into  the  re l ieved   a r e a s  

t h e r e o f .   Weight  of  depos i t ed   p r o d u c t   in  re l ieved  areas   may  a l s o  

help  to  complete  this  emboss ing   p r o c e s s .   T u r n i n g   roll  25  is 



i l l u s t r a t ed   only  as  an  example  of  a  means  for  b r i n g i n g   the  f i r s t  

po rous   web  15  into  contac t   with  c o m p a r t m e n t - f o r m i n g   su r f ace   53 .  

- To  faci l i ta te   the  web  deforming   p r o c e d u r e s ,   it  is  also  c o n -  

t empla ted   that   web  g a t h e r i n g   equ ipmen t   (not  shown)  might  a d v a n -  

t ageous ly   be  i n c o r p o r a t e d   to  p rov ide   "slack"  in  the  web  in  t h e  

machine  a n d / o r   c r o s s - m a c h i n e   d i r e c t i o n .   Such  web  g a t h e r i n g  

e q u i p m e n t   is  commonly  avai lable   in  the  i n d u s t r y   and  may  be  m o r e  

d e s i r a b l e   when  porous   web  15  is  not  easily  de formable   o t h e r w i s e ,  

or  if  web  15  if  r e la t ive ly   easily  p u n c t u r e d   or  p e r f o r a t e d .  

It  is  con t emp la t ed   that   c o m p a r t m e n t - f o r m i n g   s u r f a c e   53  will 

be  c o n t i n u o u s l y   ro ta ted   in  a  c lockwise   d i r ec t ion   so  t h a t ,   a s  

i l l u s t r a t e d   in  F igure   1,  web  15  will  be  ro ta ted   benea th   the  f e e d e r  

device   84  where   a  p r e d e t e r m i n e d   q u a n t i t y   of  inner   p r o d u c t   P  c a n  

be  depos i t ed   on  the  u p p e r   su r f ace   t h e r e o f .  I n   t h i s   r e g a r d ,   it  i s  

highly  p r e f e r a b l e   that   cavi ty   56  of  inner   p r o d u c t   loading  area  55 

be  placed  in  fluid  communicat ion   with  a  vacuum  source   pr ior   t o  

the  depos i t ion   of  inner   p r o d u c t   P.  P r o d u c t   P  can  be  any  p r o d u c t  

which  is  de s i r ed   to  be  placed  within  a  laminate  shee t   p r o d u c t   a n d  

which  can  f ree- fa l l   or  be  e n t r a i n e d   in  air  or  f lu idized  so  tha t   i t  

b e h a v e s   much  like  a  liquid  d u r i n g   depos i t ion   p r o c e d u r e s   ( s u c h  

f r ee - f a l l i ng   p r o d u c t   shall  be  h e r e i n a f t e r   r e f e r r e d   to  as  " f l u i d i z e d "  

p r o d u c t   for  s imp l i c i t y ) .   It  is  impor t an t   that   p r o d u c t   P  c a n  

behave   like  a  liquid  or  fluid  so  that   the  combinat ion   vacuum  a n d  

fluid  p r e s s u r e   depos i t ion   control   sys tem  of  the  sub jec t   i n v e n t i o n  

can  be  most  a d v a n t a g e o u s l y   u t i l i zed .   In  this  r e g a r d ,   p r o d u c t   P 

is  p r e f e r a b l y   a  f ib rous   material   or  a  comminuted   or  g r a n u l a r  

mater ia l .   A n o t h e r   a d v a n t a g e   of  the  p r e s e n t   i nven t ion   is  t h a t  

g r a n u l a r   material   having   a  " s t i cky"   or  a d h e s i v e   n a t u r e   c a n  

c o n v e n i e n t l y   be  hand led   by  this  un ique   vacuum  and  f l u i d  

p r e s s u r e   depos i t i on   control   s y s t e m .  

As  i l l u s t r a t e d   in  F igure   1,  p r o d u c t   P  is  supp l i ed   to  c o m p a r t -  

m e n t - f o r m i n g   a p p a r a t u s   50  from  h o p p e r   80.  In  p a r t i c u l a r ,   f r o m  

h o p p e r   80  it  is  c o n t e m p l a t e d   that   p r o d u c t   P  may  be  u n i f o r m l y  

t r a n s p o r t e d   to  a  f eede r   device   84  via  a  c o n v e y i n g   or  m e t e r i n g  



device  82.  Convey ing   device  82  can  be  any  of  a  number   o f  

commonly  avai lable   convey ing   devices   such  as  a  v i b r a t i n g   c o n -  

v e y o r ,   conveyor   bel t ,   or  the  like.  Convey ing   device  82  may  h e l p  

p r e p a r e   p r o d u c t   P  ( e :g .   by  s e p a r a t i n g   individual   f ibers   or  g r a n -  
ules)  so  tha t   it  can  behave   s u b s t a n t i a l l y   like  fluid  within  f e e d e r  

device  84  prior   to  its  depos i t ion   on  the  u p p e r   su r face   of  p o r o u s  
web  15.  The  f luidized  p r o d u c t   P  falls  t h r o u g h   feeder   device  84 

and  is  depos i t ed   on  the  u p p e r   s u r f a c e   of  the  web  15.  D u r i n g  

such  depos i t ion   p r o c e d u r e ,   cavi t ies   56  must  be  in  f l u i d  

communicat ion  with  a  vacuum  sou rce ,   and  a p e r t u r e s   59  must  b e  

placed  in  fluid  communicat ion  with  a  source   of  p r e s s u r i z e d   f l u i d .  

The  porous   web  15  acts  as  a  f i l ter   to  collect  the  f luidized  p r o d u c t  

as  the  vacuum  pulls  it  into  cavi ty  56.  P r o d u c t   P  bui lds   up  as  a 

s u b s t a n t i a l l y   uniform  layer  w i t h i n   a  c a v i t y   5 6 ,  a s   best   shown  in 

F igure   5 .  

It  is  con templa t ed   tha t   p a s s a g e w a y s   58  should   be  of  s u f f i -  

cient  size  to  enable   a  r e ia t ive ly   l a rger   volume  of  air  to  p a s s  

inward ly   t h e r e t h r o u g h   than  the  total  volume  of  air  pass ing   o u t -  

wardly   t h r o u g h   a p e r t u r e s   59.  This  r e l a t i o n s h i p   is  i m p o r t a n t  

because   when  it  is  i n su red   that   the  net  force  t h r o u g h   the  s y s t e m  

is  in  an  inward  d i r e c t i o n ,   the  net  force  on  the  web  15  will  b e  

i n w a r d l y ,   t h e r e b y   holding  the  web  aga ins t   c o m p a r t m e n t - f o r m i n g  

su r f ace   53  du r ing   the  p r o d u c t   depos i t ion   and  l amina t ion  

p r o c e d u r e s ,   as  d e s c r i b e d   he re in .   A d d i t i o n a l l y ,   this  inward  n e t  

air  flow  helps  to  i n su re   tha t   the  p r o d u c t   depos i t ion   p r o c e d u r e   is 

pe r fo rmed   in  a  s l igh t   vacuum  t h e r e b y   con t ro l l ing   p r o d u c t   P  d u s t  

and  minimizing  potent ia l   waste  of  p r o d u c t   P  which  might  r e s u l t  

t h e r e f r o m   if  p r o d u c t   P  dus t   were  to  escape   from  the  sys tem  i n t o  

the  ambient   a i r .   The  f lu idized  or  a i r b o r n e   p r o d u c t   P  is  " r a i n e d "  

or  s p r i n k l e d   onto  the  u p p e r   su r f ace   of  web  15  at  a  p r e d e t e r m i n e d  

rate  via  feeder   device  82  and  e n t r y   chute   84,  and  the  v a c u u m  
'  source   t ends   to  a t t r a c t   the  a i r b o r n e   p r o d u c t   P  to  cavi t ies   56  wh i l e  

the  p r e s s u r i z e d   fluid  ( e . g .   air)  emana t ing   from  a p e r t u r e s   59 

t ends   to  repel  the  a i rbo rn   p r o d u c t   from  p e r i p h e r a l   land  a reas   57.  



The  exact   p r e s s u r e s   of  the  vacuum  and  p r e s s u r i z e d   fluid  s o u r c e s  

are  not  cri t ical   and  may  vary   acco rd ing   to  the  p h y s i c a l  

c h a r a c t e r i s t i c s   of  p r o d u c t   P  being  d e p o s i t e d ,   amount   of  p r o d u c t  

to  be  d e p o s i t e d ,   ro ta t ional   speed  of  c o m p a r t m e n t - f o r m i n g  

s u r f a c i n g   53,  and  o the r   re la ted  f a c to r s .   It  is  impor tan t   t o  

remember   that   the  vacuum  and  g r a v i t y   must  c rea te   s u f f i c i e n t  

holding  power  t h r o u g h   web  15  to  a t t r a c t   and  hold  the  d e p o s i t e d  

p r o d u c t   P  aga in s t   its  u p p e r   s u r f a c e ,   and  to  overcome  t h e  

r e s u l t a n t   c e n t r i f u g a l   forces   c r ea t ed   by  the  ro ta t ional   movement   o f  

the  forming  su r f ace   53  and  the  depos i t ed   p r o d u c t   P.  F l u i d  

p r e s s u r e   emanat ing   from  land  a reas   57  must  be  su f f i c i en t   t o  

overcome  g r a v i t y   forces   and  adhes ive   c h a r a c t e r i s t i c s   of  p r o d u c t   P 

which  is  depos i t ed   over   such  land  a reas   from  e n t r y   chu te   84 .  

F o r   example ,   it-  has  b e e n   found  that   for  s q u a r e   cav i t ies   which  a r e  

nominally  1.5  inches   (about   38  mm)  on  a  s ide,   and  for  a  p r o d u c t  

P  having  a  range   of  g r a n u l a r   size  be tween  about   100  and  a b o u t  

1000  microns ,   p a s s a g e w a y s   -58  should  be  a p p r o x i m a t e l y   3/8  i n c h e s  

in  d i a m e t e r ,   and  fluid  and  vacuum  p r e s s u r e s   can  p r e f e r a b l y   r a n g e  
be tween   about   12  and  about   20  inches  (be tween   about   305  a n d  

about   508  mm)  of  w a t e r .  

For  the  c o n t i n u o u s   forming  p roce s s   i l l u s t r a t e d   in  F igure   1,  i t  

is  c o n t e m p l a t e d   that   the  s t ream  of  p r o d u c t   P  can  be  c o n t i n u o u s l y  

a n d   uni formly  depos i t ed   via  a  f eede r   device   84.  It  i s  

c o n t e m p l a t e d   that   p r o d u c t   P  might  be  dosed  t h r o u g h   f eeder   d e v i c e  

84  in  e i ther   a  g r a v i m e t r i c   or  vo lumet r i c   manner   ( e . g .   f e e d b a c k  

moni tor ing   sys t ems   might  be  used  to  control   p r o d u c t   depos i t i on   b y  

w e i g h t ) .   A d d i t i o n a l l y ,   if  more  than  one  p r o d u c t   P  is  to  b e  

s u p p l i e d ,   such  indiv idual   p r o d u c t s   may  be  i n d e p e n d e n t l y  

con t ro l l ed   and  s y n c h r o n i z e d   with  e i the r   the  ro ta t ional   speed  o f  

forming  s u r f a c e   53  or  the  des i r ed   weight   of  f in i shed   p r o d u c t   18.  

Because   of  the  fluid  p r e s s u r e   emana t ing   from  p e r i p h e r a l   l a n d  

a reas   57,  p r o d u c t   P  may  be  d e p o s i t e d   un i formly   o v e r  

c o m p a r t m e n t - f o r m i n g   s u r f a c e   53  in  a p p l i c a t i o n s   where   a  s i n g l e  

p r o d u c t   P  is  being  d e p o s i t e d .   This  fact  f ac i l i t a t es   p r o d u c t  



depos i t ion   because   no  fancy  p a t t e r n s   or  method  of  p r e c i s e l y  

depos i t ing   the  p r o d u c t   in  p a r t i c u l a r   a reas   is  needed .   F lu id  

p r e s s u r e   emanat ing   from  a p e r t u r e s   59  c o n t i n u o u s l y   a n d  

au tomat ica l ly   mainta ins   p e r i p h e r a l   land  areas  57  s u b s t a n t i a l l y   f r e e  

of  depos i t ed   p r o d u c t .   It  has  been  found,   howeve r ,   tha t   if  t h e  

c r o s s - m a c h i n e   d i rec t ion   width  of  p r o d u c t   P  s t r eams   b e i n g  

depos i t ed   within  p r o d u c t   loading  areas   55  is  limited  to  a  w i d t h  

less  than  the  c r o s s - m a c h i n e   width  of  cavi t ies   56  into  w h i c h  

p r o d u c t   P  is  being  d e p o s i t e d ,   fluid  p r e s s u r e   emanat ing   f r o m  

a p e r t u r e s   59  located  along  the  m a c h i n e - d i r e c t i o n   land  a reas   57  c a n  

be  minimized  or  even  e l iminated .   It  is  p r e f e r r e d ,   h o w e v e r ,   t o  

supp ly   p r e s s u r i z e d   fluid  in  both  the  machine  and  c r o s s - m a c h i n e  

d i r ec t i ons   to  insure   the  re la t ive   d e p o s i t - f r e e   c l ean l iness   of  l a n d  

areas   57  wi thout   a  need  for  p r e c i s e  - p r o d u c t   -deposit ion.  c o n t r o l .  

While  the  width  of  land  a reas   57  may  be  var ied   a cco rd ing   to  t h e  

p a r t i c u l a r   forming  su r f ace   detai ls   (as  ment ioned   a b o v e ) ,   it  h a s  

been  found  that   ma in t enance   of  s u b s t a n t i a l l y   d e p o s i t - f r e e   l a n d s  

du r ing   depos i t ion   of  p r o d u c t  i s   best   a s s u r e d   by  making  lands  57 

at  least  .125  inches  (3.17  mm)  in  width.   This  minimum  w i d t h  

allows  the  o u t w a r d l y   flowing  fluid  p r e s s u r e   to  c rea te   a  " t u n n e l "  

along  the  length  of  the  land  a reas   57  and  i n su re s   s u f f i c i e n t  

ou tward   flow  of  p r e s s u r i z e d   fluid  t h r o u g h   web  15  t h e r e a l o n g   t o  

maintain  t h e   lands  s u b s t a n t i a l l y   free  of  depos i t ed   p r o d u c t .  

As  men t ioned ,   a  wide  va r i e ty   of  mater ia ls   may  be  d e p o s i t e d  

as  inner   p r o d u c t   P  ut i l iz ing  the  p roces s   of  the  sub jec t   i n v e n t i o n .  

For  example ,   inner   p r o d u c t   P  may  comprise   g r a n u l a t e d   tea  o r  

coffee  p a r t i c l e s ,   g r a n u l a t e d   soap  p a r t i c l e s ,   cotton  or  p a p e r  

f i be r s ,   super   a b s o r b e n t   ma te r i a l s ,   or  any  o ther   p r o d u c t   w h i c h  

can  behave   s u b s t a n t i a l l y   like  a  f luid,   as  d e s c r i b e d   a b o v e .  

P r o d u c t s   having  lesser   dens i t i e s   may  r e q u i r e   addi t iona l   v a c u u m  

flow  to  e n s u r e   the  p rompt   se t t l ing   and  compact ion  of  such  p r o d u c t  
within  cav i t ies   56  du r ing   the  p r o d u c t   depos i t ion   p r o c e d u r e ,   a n d  

to  overcome  cen t r i f ica l   forces   r e s u l t i n g   from  the  r o t a t i o n a l  

movement   of  the  a p p a r a t u s   and  depos i t ed   p r o d u c t   P.  This   u n i q u e  



combinat ion  of  vacuum  and  fluid  p r e s s u r e   depos i t ion   enab les   t h e  

c o n t i n u o u s   m a n u f a c t u r e   of  porous   laminated  shee t   p r o d u c t s   h a v i n g  

o n e  o r   more  c o m p a r t m e n t s   con ta in ing   a  p r e d e t e r m i n e d   q u a n t i t y   o f  

inner   p r o d u c t   t h e r e w i t h i n   at  speeds   much  f a s t e r   than  w e r e  

poss ib le   h e r e t o f o r e .  

F igure   4  i l l u s t r a t e s   a  c r o s s - s e c t i o n a l   view  of  a  por t ion   o f  

c o m p a r t m e n t - f o r m i n g   su r f ace   53  af ter   f i rs t   porous   web  15  h a s  

been  b r o u g h t   into  con tac t   t h e r e w i t h   and  deformed  in  a  m a n n e r  

c o r r e s p o n d i n g   to  cavi t ies   56  t h e r e o f .   F igure   5  i l l u s t r a t e s   t h e  

same  por t ion  of  c o m p a r t m e n t - f o r m i n g   su r f ace   53  as  i l l u s t r a t e d   in 

F igure   4,  a f te r   p r o d u c t   P  has  been  d e p o s i t e d   on  the  u p p e r  
s u r f a c e   of  web  15.  As  i l l u s t r a t ed   the  vacuum  communica t ing   w i t h  

cavi t ies   56  via  p a s s a g e w a y s   58  has  a t t r a c t e d   p r o d u c t   P  to  w i t h i n  

c a v i t i e s  5 6 ,   w h i t e   p r e s s u r i z e d   fluid  emanat ing   from  a p e r t u r e s   59 

has  t ended   to  repel  p r o d u c t   P  from  being  d e p o s i t e d   on  the  u p p e r  
s u r f a c e s   of  web  15  over  p e r i p h e r a l   land  a reas   57.  As  is  a l s o  

a p p a r e n t ,   h o w e v e r ,   it  has  been  found  that   the  d e p o s i t e d   p r o d u c t  

P  within  cavi t ies   56  e x t e n d s   u p w a r d l y   s l igh t ly   in  the  a r e a s  

ad j acen t   p e r i p h e r a l   land  a reas   57  forming  p e r i p h e r a l   high  s p o t s  

90.  While  such  p e r i p h e r a l   high  spots   90  g e n e r a l l y   do  n o t  

i n t e r f e r e   with  f u r t h e r   m a n u f a c t u r i n g   p r o c e d u r e s ,   it  is  p r e f e r r e d  

that   they  be  r e d u c e d   somewhat   pr ior   to  lamination  p r o c e d u r e s ,  

espec ia l ly   where   the  u p p e r   laminate  is  to  be  a  flat  a n d / o r  

n o n - s t r e t c h a b l e   shee t .   As  shown  in  F igure   1,  a f te r   p r o d u c t   P 

has  been  d e p o s i t e d   on  the  u p p e r   s u r f a c e   of  web  15,  the  web  a n d  

its  filled  cavi t ies   are  ro ta ted   b e n e a t h   a  d o c t o r i n g   mechanism  70  t o  

r educe   the  p e r i p h e r a l   high  spots   90  pr ior   to  lamination  of  t h e  

second  web  to  the  u p p e r   s u r f a c e   of  web  15 .  

Figure   6  i l l u s t r a t e s   the  por t ion   of  c o m p a r t m e n t - f o r m i n g  
s u r f a c e   53  as  shown  in  F igure   5  a f t e r   p e r i p h e r a l   high  spots   90 

have  been  s u b s t a n t i a l l y   e l iminated  by  the  d o c t o r i n g   m e c h a n i s m .  

Doctor ing   mechanism  70  can  compr i se   any  means  which  c o u l d  

pe r fo rm  the  n e c e s s a r y   d o c t o r i n g   f unc t ion ;   for  example   a  b l a d e ,  

b r u s h   or  air  knife .   It  has  been  found  that   a  s u b s t a n t i a l l y   s o f t  



b r u s h   s t r u c t u r e   which  need  not  nece s sa r i l y   touch  the  u p p e r  
su r f ace   of  web  15  over  the  p e r i p h e r a l   land  57  p e r f o r m s  

a d e q u a t e l y .   This  doc to r ing   step  should  be  completed  while  t h e  

vacuum  is  communica t ing   with  cavi t ies   56  and  p r e s s u r i z e d   fluid  is  

emanat ing   from  a p e r t u r e s   59  to  faci l i tate   conf ining  p r o d u c t   P  t o  

cavi t ies   56  as  d e s i r e d .  

Whether   or  not  the  doc to r ing   step  is  u n d e r t a k e n ,  

c o m p a r t m e n t - f o r m i n g   su r f ace   53  con t inues   to  rotate   in  a  c l o c k w i s e  

d i rec t ion   and  a  second  web  of  material   is  suppl ied   and  l a m i n a t e d  

to  the  u p p e r   su r f ace   of  porous   web  15  along  the  p e r i p h e r a l   l a n d  

areas   57  t h e r e b y   forming  one  or  more  porous   c o m p a r t m e n t s   s e a l e d  

about   their   p e r i p h e r y .   As  i l l u s t r a t e d ,   u p p e r   web  16  is  s u p p l i e d  

from  an  unwind  roll  31  and  moves  t h r o u g h   a  s t a n d a r d   d a n c e r - t y p e  

t e n s i o n   control   system  (rolls  32  t h r o u g h   34).  Figure.  1  i l l u s t r a t e s  

an  adhes ive   p r in t ing   sys tem  compr is ing   an  a d h e s i v e   p r in t   roll  41 ,  

a  c o r r e s p o n d i n g   p r e s s u r e   roll  42,  an  adhes ive   supp ly   r e s e r v o i r  

44,  and  adhes ive   43.  It  is  con templa t ed   tha t   such  adhes ive   43 

may  be  p a t t e r n   p r in t ed   (such  as  by  a  g r a v u r e   type  a d h e s i v e  

p r i n t i ng   sys tem)  or  gene ra l l y   appl ied  to  the  su r f ace   of  web  16 

which  is  to  be  laminated  to  the  u p p e r   su r f ace   of  lower  porous   w e b  

15.  The  method  of  laminating  u p p e r   web  16  to  lower  web  15  is 

not  cri t ical   and  may  be  accompl i shed   by  any  of  the  v a r i o u s  

laminat ing  methods   known  in  the  i n d u s t r y .   For  example ,   s u c h  

lamination  can  be  ach ieved   by  a d h e s i v e s   (as  i l l u s t r a t e d ) ,   heat   s ea l  

b o n d i n g ,   p r e s s u r e   s ens i t i ve   b o n d i n g ,   high  p r e s s u r e   bond ing   s u t h  

as  k n u r l i n g ,   and  the  like.  In  this  r e g a r d ,   the  p r e s s u r i z e d   f l u i d  

emanat ing   from  the  p e r i p h e r a l   land  a reas   57  might  be  hea ted   o r  

include  steam  or  the  like  to  faci l i ta te   a  heat   seal  or  k n u r l i n g  

bonding  p r o c e s s .  

Upper   web  16  is  then  b r o u g h t   into  a  path  of  t rave l   t a n g e n t  

to  the  outer   p e r i p h e r y   of  forming  su r f ace   53  and  laminated  to  t h e  
'  u p p e r   s u r f a c e   of  lower  web  15  along  p e r i p h e r a l   land  a reas   5 7 ,  

t h e r e b y   forming  one  or  more  c o m p a r t m e n t s   or  pouches   within  t h e  

laminated  shee t   p r o d u c t .   F igure   1  shows  lamination  roll  36  as  a n  



example  of  a  means  to  accomplish  such  laminat ion.   Lamination  roll  

36  might  be  a  male  e m b o s s i n g - t y p e   l amina tor ,   or  simply  a  s o f t  

p r e s s u r e   roll.  It  has  been  found  that   u p p e r   web  16  should  b e  

b r o u g h t   into  a  path  t angen t i a l   to  forming  su r f ace   53  at  some 

d i s t ance   from  su r f ace   53  to  minimize  e n t r a n e o u s   air  c u r r e n t s  

which  might  be  e s t a b l i s h e d   if  web  16  were  t u r n e d   a r o u n d   a 

t u r n i n g   roll  near   su r f ace   53.  F igure   1  shows  t u r n i n g   roll  35  a s  

being  located  somewhat   remotely  from  forming  su r f ace   53  to  i n s u r e  

that   any  such  e x t r a n e o u s   air  c u r r e n t s   will  not  affect   p r o d u c t  

d e p o s i t e d   on  the  u p p e r   s u r f a c e   of  web  15  pr ior   to  laminat ion  w i t h  

web  16.  Once  this  lamination  has  been  comple ted ,   the  v a c u u m  

and  p r e s s u r i z e d   fluid  can  be  e l iminated  from  act ing  upon  t h e  

laminated  sheet   p r o d u c t .   T h e r e a f t e r   the  f in i shed   laminated  s h e e t  

p r o d u c t   18  is  removed  from  the  c o m p a r t m e n t - f o r m i n g   a p p a r a t u s  

( e . g .   by  t u r n i n g   roll  37)  for  f u r t h e r   p r o c e s s i n g   a n d / o r  

p a c k a g i n g ,   as  d e s i r e d .  

F igure   7  i l l u s t r a t e s   a  p l a n   view  of  an  embodiment   of  a  

f in ished  laminated  shee t   p r o d u c t   18  which  has  been  p a r t i a l l y  

b roken   away  to  show  the  detail  of  u p p e r   web  16,  p r o d u c t   P  h e l d  

within  the  d i s c r e e t   c o m p a r t m e n t s   of  p r o d u c t   18,  and  lower  p o r o u s  
web  15.  F igure   7  also  i l l u s t r a t e s   laminated  sheet   p r o d u c t   18  a s  

inc luding   more  than  one  p r o d u c t   P  (P1  and  P2)  d i s c r e t e l y  

c o m p a r t m e n t a l i z e d   t h e r e w i t h i n .  

F igure   8  i l l u s t r a t e s   a  c r o s s - s e c t i o n a l   view  of  a  por t ion   of  t h e  

f in i shed   laminated  shee t   p r o d u c t   18  of  F igure   7  which  might  b e  

m a n u f a c t u r e d   from  the  p r o c e s s   and  on  the  a p p a r a t u s   of  t h e  

sub jec t   i n v e n t i o n .   Height   H  of  p r o d u c t   18  s u b s t a n t i a l l y  

c o r r e s p o n d s   to  the  dep th   of  the  forming  cav i ty   in  the  f o r m i n g  

s u r f a c e ,   as  d e s c r i b e d .   F igure   9  i l l u s t r a t e s   a  por t ion   of  a n  

embodiment   of  a n o t h e r   laminated  shee t   p r o d u c t   218  i l l u s t r a t i n g   a n  
a l t e r n a t e   shape   of  the  ind iv idua l   c o m p a r t m e n t s   t h e r e w i t h i n .   In  

p a r t i c u l a r ,   F igure   9  i l l u s t r a t e s   a  c o n t e m p l a t e d   pouch  p r o d u c t  

which  might  be  used  to  form  ind iv idua l   tea  bags   and  the  like  on  a 

high  speed  p roce s s   and  a p p a r a t u s   of  the  sub jec t   i n v e n t i o n .   A s  



i l l u s t r a t e d ,   p e r i p h e r a l   land  areas   formed  in  a  pouch  f o r m i n g  

su r f ace   of  the  sub jec t   a p p a r a t u s   and  method  can  be  uti l ized  t o  

p rov ide   not  only  s u b s t a n t i a l l y   d e p o s i t - f r e e   p e r i p h e r a l   a reas   f o r  

connec t i ng   the  uppe r   and  lower  webs  about   the  d e p o s i t e d  

p r o d u c t ,   but  also  to  similarly  provide   p r e d e s i g n a t e d   areas   free  o f  

depos i t ed   p r o d u c t   which  can  be  used  for  o ther   pouch  f e a t u r e s  

such  as  s imulat ing  a  tea  leaf  stem  258.  Tea  leaf  stem  258  c o u l d  

be  c o n v e n i e n t l y   c rea ted   by  p a t t e r n   p r in t ing   of  a p p r o p r i a t e  

adhes ive   as  par t   of  the  lamination  p r o c e d u r e   for  sheet   p r o d u c t  

218  to  form  a  r e la t ive ly   rigid  handle   or  " s t i r r e r "   for  tea  b a g s .  

P e r f o r a t i o n s   259  might  also  be  p rov ided   in  laminated  sheet   p r o d u c t  

218  to  faci l i ta te   the  s e p a r a t i o n   of  individual   tea  leaf  p o u c h e s .  

F igure   3  i l l u s t r a t e s   a  pictorial   p e r s p e c t i v e   view  of  a  p a r t i -  

cu lar ly   p r e f e r r e d   example  of  the  p roce s s   and  a p p a r a t u s   d e s c r i b e d  

here in   for  m a n u f a c t u r i n g   pouches   having  u p p e r   and  lower  w e b  

members   connec t ed   about   the i r   p e r i p h e r y   and  con ta in ing   a  p r e d e -  

t e rmined   dose  of  g r a n u l a r   p r o d u c t ,   In  p a r t i c u l a r ,   the  a p p a r a t u s  

of  F igure   3  inc ludes   the  depos i t ion   of  t h ree   s e p a r a t e   p r o d u c t s  

(Pl ,  P2  and  P3,  r e s p e c t i v e l y )   into  th ree   rows  of  pouches   to  b e  

formed  in  ser iat im  within  a  s ingle  laminated  shee t   p r o d u c t .  

C o r r e s p o n d i n g   to  the  p roces s   as  d e s c r i b e d   above ,   a  po rous   l o w e r  

web  115  is  b r o u g h t   into  contac t   with  the  outer   p e r i p h e r y   o f  

p o u c h - f o r m i n g   su r f ace   153.  A  male  emboss ing   drum  125  e m b o s s e s  

lower  porous   web  115  as  it  is  b r o u g h t   into  con tac t   with  p o u c h -  

forming  su r f ace   153.  As  ment ioned  ear l ie r   with  r e g a r d   to  e m -  

boss ing   roll  75,  a  male  emboss ing   roll  is  not  c r i t i ca l ,   and  use  o f  

a  soft  r u b b e r   roll  could  equal ly   be  u t i l ized ,   or  lower  web  115 

could  be  formed  in  a  manner   c o r r e s p o n d i n g   to  the  c o n t o u r s   o f  

p o u c h - f o r m i n g   su r f ace   153  pr ior   to  being  b r o u g h t   into  c o n t a c t  

t h e r e w i t h .   P o u c h - f o r m i n g   su r f ace   153  is  formed  in  a  m a n n e r  

s u b s t a n t i a l l y   ident ical   to  c o m p a r t m e n t - f o r m i n g   s u r f a c e   53 

i l l u s t r a t e d   in  F igure   2  and  d e s c r i b e d   above .   It  is  p r e f e r r e d   t h a t  

the  vacuum  and  p r e s s u r i z e d   fluid  sou rces   (shown  as  163  and  164 ,  

r e s p e c t i v e l y )   be  b r o u g h t   into  fluid  communica t ion   with  the  c a v i t i e s  



and  a p e r t u r e s   of  p o u c h - f o r m i n g   su r f ace   153  as  lower  web  115  is  

b r o u g h t   into  con tac t   t h e r e w i t h   to  faci l i ta te   holding  the  w e b  

aga ins t   su r f ace   153  as  it  is  r o t a t e d .  

As  i l l u s t r a t e d ,   hopper   180  inc ludes   two  p r o d u c t   d i v i d e r s   185 

which  s e p a r a t e   the  r e s p e c t i v e   p r o d u c t s   P1,  P2  and  P3  as  they  a r e  

c o n v e y e d   toward  the  feeder   chute   184  for  depos i t ion   on  the  u p p e r  
su r f ace   of  lower  web  115.  Rotat ing  f lu id izer   186  is  shown  as  a n  

example  of  a  way  in  which  the  r e s p e c t i v e   p r o d u c t s   m i g h t  b e   m a d e  

" a i r b o r n e "   or  f luidized  as  they  are  fed  into  feeder   chute   184.  I t  

is  con t emp la t ed   that   d i v i d e r s   185  might  ex t end   t h r o u g h o u t   h o p p e r  

180,  f lu id izer   186  and  feeder   chute   184  to  maintain  the  s e p a r a t i o n  

of  the  p r o d u c t s   t h r o u g h o u t   the  depos i t ion   p r o c e d u r e .   It  is  a l s o  

c o n t e m p l a t e d   tha t   f lu id izer   186  might  combine  f e a t u r e s   of  s t a n d a r d  

vo lumet r i c   a n d / o r   g r a v i m e t r i c   f e ede r s   to  p r ec i s e ly   and  a c c u r a t e l y  

control   i n d e p e n d e n t l y   the  depos i t ed   q u a n t i t y   of  p r o d u c t s   P1,  P2 

and  P3,  r e s p e c t i v e l y ,   d u r i n g   the  depos i t ion   p r o c e s s .   F e e d e r  

chu te   184  is  shown  as  h a v i n g   a  s l ight   cu rve   c o r r e s p o n d i n g   to  t h e  

ou te r   su r f ace   of  p o u c h - f o r m i n g   su r f ace   153  in  o rde r   to  p r o v i d e  

the  f r ee - f a l l i ng   or  f luidized  p r o d u c t s   with  a  veloci ty   c o m p o n e n t  

similar  to  that   of  ro ta t ing   p o u c h - f o r m i n g   su r f ace   153.  O v e r a l l  

veloci ty   of  p r o d u c t s   to  be  depos i t ed   may  be  var ied   by  p r e c i s e l y  

d e s i g n i n g   the  ver t ica l   he igh t   and  shape   of  feeder   chu te   184.  

While  d i v i d e r s   185  may  be  used  to  maintain  s e p a r a t i o n   of  t h e  

ind iv idua l   p r o d u c t s   pr ior   to  depos i t ion   on  the  u p p e r   s u r f a c e   o f  

lower  web  115  in  a  p r e d e t e r m i n e d   p a t t e r n ,   if  s evera l   of  t h e  

p r o d u c t s   are  incompat ib le   with  one  a n o t h e r ,   it  might  also  b e  

d e s i r a b l e   to  i nc rease   the  width  of  the  p e r i p h e r a l   land  a reas   o f  

p o u c h - f o r m i n g   su r f ace   153  in  the  machine  d i r ec t ion   a n d / o r   a d d  

addi t ional   a p e r t u r e s   a n d / o r   i n c r e a s e   the  fluid  p r e s s u r e   e m a n a t i n g  

t h e r e f r o m .   Any  of  these   v a r i a b l e s   may  be  a d j u s t e d   to  i n su re   t h a t  

such -  i ncompa t ib l e   p r o d u c t s   remain  isolated  from  one  a n o t h e r .   T h e  

lowermost   edge  of  feeder   chu te   184  may  be  formed  as  a  d o c t o r  

mechanism  170  to  r educe   p e r i p h e r a l   high  spots   in  the  p r o d u c t  



depos i t ed   within  the  individual   cavi t ies   of  p o u c h - f o r m i n g   s u r f a c e  

153,  as  d e s c r i b e d   a b o v e .  

A  second  web  116  of  p o u c h - f o r m i n g   material   is  suppl ied   v i a  

unwind  roll  131  and  p a t t e r n   p r in t ed   with  an  a p p r o p r i a t e   a d h e s i v e  

143  as  it  passes   between  the  g r a v u r e - t y p e   adhes ive   p r in t ing   roll  

141  and  p r e s s u r e   roll  142.  Second  web  116  is  then  t a n g e n t i a l l y  

b r o u g h t   into  con tac t   with  the  uppe r   su r face   of  f i rst   porous   w e b  

115  and  laminated  t h e r e t o   along  the  p e r i p h e r a l   land  a r e a s ,  

t h e r e b y   forming  a  laminated  shee t   p r o d u c t   118  compr is ing   a  

p lu ra l i ty   of  pouches   con ta in ing   p r o d u c t s   P1,  P2  and  P3.  T h e  

laminated  sheet   p r o d u c t   118  may  t h e r e a f t e r   be  cut  into  i n d i v i d u a l  

p r o d u c t s   119,  as  d e s i r e d .  

It  is  con templa ted   tha t   the  number   and  size  of  i n d i v i d u a l  

c o m p a r t m e n t s   within  a  laminated  sheet   p r o d u c t   made  in  a c c o r d a n c e  

he rewi th   may  be  var ied   as  des i r ed   to  accommodate   a  number   o f  

d i f f e r e n t   p r o d u c t s   a n d / o r   d i f f e r e n t   p r o d u c t   volumes  within  a 

single  c o m p a r t m e n t a l i z e d   laminated  shee t   p r o d u c t .   A d d i t i o n a l l y ,   a  

p lu ra l i ty   of  similar  vacuum  and  p r e s s u r i z e d   fluid  p r o d u c t  

depos i t ion   s y s t e m s ,   as  d e s c r i b e d ,   could  be  combined  in  t h e  

p roces s   to  achieve   m u l t i - s t a g e   or  s u c c e s s i v e   p r o d u c t   d e p o s i t i o n  

pr ior   to  lamination  p r o c e d u r e s .  



1.  An  a p p a r a t u s   for  making  a  porous   laminated  s h e e t  

p r o d u c t   having  uppe r   and  lower  web  members   connec t ed   a b o u t  

thei r   p e r i p h e r y   and  having  at  least  one  compar tmen t   f o r m e d  

t h e r e i n ,   and  con ta in ing   a  p r e d e t e r m i n e d   q u a n t i t y   of  inner   p r o d u c t  

within  said  c o m p a r t m e n t ,   at  least  one  of  said  web  members   b e i n g  

p o r o u s ,   and  said  a p p a r a t u s   c o m p r i s i n g :  

(a)  a  c o m p a r t m e n t - f o r m i n g   su r f ace   having  at  least  one  i n n e r  

p r o d u c t   loading  area  formed  t he re in   which  f u r t h e r   c o m p r i s e s  

a  cavi ty   s u r r o u n d e d   by  p e r i p h e r a l   land  a r e a s ;  
(b)  a  p a s s a g e w a y   adap t ed   to  place  said  inner  p r o d u c t  

loading  area  cavi ty  in  fluid  communicat ion  with  a  source   o f  

vacuum  such  that  suct ion   can  be  se lec t ive ly   appl ied  to  s a i d  

cav i ty ;   a n d  

(c)  said  p e r i p h e r a l   land  areas   having  one  or  more  a p e r t u r e s  

formed  t h e r e t h r o u g h ,   with  such  a p e r t u r e s   being  adap t ed   t o  

be  se lec t ive ly   placed  in  fluid  communica t ion   with  a  source   o f  

p r e s s u r i z e d   fluid  w h e r e b y   ou tward   fluid  flow  can  e m a n a t e  
from  at  least  a  por t ion  of  said  p e r i p h e r a l   land  a r e a s .  

2.  An  a p p a r a t u s   a cco rd ing   to  claim  1,  where in   sa id   c o m p a r t m e n t -  

forming  su r f ace   compr i ses   a  p lu ra l i ty   of  inner   p r o d u c t   l o a d i n g  

areas   located  ad jacen t   one  a n o t h e r ,   each  p r o d u c t   loading  a r e a  

being  s u r r o u n d e d   and  s e p a r a t e d   from  ad jacen t   inner   p r o d u c t  

loading  a reas   by  said  p e r i p h e r a l   land  a r e a s .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  claim  2,  where in   said  c o m p a r t m e n t -  

forming  s u r f a c e   compr i ses   a  s u b s t a n t i a l l y   t u b u l a r - s h a p e d  

s t r u c t u r e   having  said  inner   p r o d u c t   loading  a reas   and  p e r i p h e r a l  
land  areas   formed  on  the  ou te r   s u r f a c e   t h e r e o f   to  t h e r e b y   c r e a t e  

a  ro t a t ab le   c o n t i n u o u s   p a t t e r n   c o m p a r t m e n t - f o r m i n g   s u r f a c e  

t h e r e a b o u t .  



4.  An  appa ra tu s   accord ing   to  e i t h e r   one  of  claims  2  and  3  w h e r e i n  

said  product   loading  area  c a v i t i e s   are  adapted  for  said  f l u i d  

communication  with  a  common  vacuum  s o u r c e .  

5.  An  appa ra tu s   accord ing   to  any one  of  claims  2-4  wherein  s a i d  

a p e r t u r e s   of  said  p e r i p h e r a l   land  a reas   are  adapted  for  said  f l u i d  

communication  with  a  common  source  of  p r e s s u r i z e d   f l u i d .  

6.  An  a p p a r a t u s   accord ing   to  any one  of  claims  2-5  wherein  s a i d  

p e r i p h e r a l   land  a reas   have  a  p l u r a l i t y   of  said  a p e r t u r e s   fo rmed  

t h e r e t h r o u g h   adapted  to  be  s e l e c t i v e l y   p laced   in  f l u i d   communica t ion  

with  a  source  of  p r e s s u r i z e d   f l u i d   such  tha t   outward  f l u i d   flow  c a n  

emanate  the re f rom  along  s u b s t a n t i a l l y   the  e n t i r e   l ength   of  s a i d  

p e r i p h e r a l   land  a r e a s .  

7.  An  a p p a r a t u s   accord ing   to  claim  5  when  dependent  on  e i t h e r   one  o f  

claims  3  and  4  wherein  said  p e r i p h e r a l   land  a reas   have  a  p l u r a l i t y   o f  

said  a p e r t u r e s   formed  t h e r e t h r o u g h   adapted  to  be  s e l e c t i v e l y   p l a c e d  

i n . f l u i d   communication  with  a  source  of  p r e s s u r i z e d   f l u i d   such  t h a t  

outward  f l u i d   flow  can  emanate  t he re f rom  along  only  those   p e r i p h e r a l  

land  a reas   o r i e n t e d   in  the  c ros s -mach ine   d i r e c t i o n   r e l a t i v e   to  t h e  

r o t a t i o n   of  said  pouch-forming  s u r f a c e .  

8.  An  appa ra tu s   in  accordance   with  any one  of  the  p r eceed ing   c l a i m s  

for  making  porous  pouches  adapted  to  c o n t a i n   a  p r e d e t e r m i n e d   dose  o f  

g r anu l a r   p roduc t ,   wherein  the  passageway  in  f l u i d   communication  w i t h  

each  said  c a v i t y   is  connected  to  the  lower  p o r t i o n   t h e r e o f .  

9.  An  appa ra tu s   accord ing   to  claim  8  wherein  said  p a s s a g e w a y  

comprises   a  s i ng l e   vacuum  channel   connected   to  a  vacuum  s o u r c e .  

10.-An  a p p a r a t u s   accord ing   to  claim  9  wherein  sa id   s i n g l e   p a s s a g e w a y  
is  c e n t r a l l y   l oca t ed   at  the  bottom  of  said  c a v i t y .  



11.  An  a p p a r a t u s   accord ing   to  any one  of  c laims  3-10  for  c o n t i n u o u s l y  

making  porous  pouches  having  upper  and  lower  web  members  c o n n e c t e d  

about  the  p e r i p h e r y   of  each  pouch,  at  l e a s t   one  of  said  web  members 

being  porous ,   said  pouches  each  c o n t a i n i n g   a  p r e d e t e r m i n e d   q u a n t i t y  

of  g r a n u l a r   p roduc t ,   said  appa ra tu s   c o m p r i s i n g :  

(a)  means  to  c o n t i n u o u s l y   supply  said  upper  and  lower  web  members;  

(b)  means  to  supply  g r a n u l a r   p roduct   for  s e l e c t i v e   d e p o s i t i o n   on 

said  lower  web  member  when  said  lower  web  member  is  i n  

con t ac t   with  said  con t inuous   p a t t e r n   compartment  f o r m i n g  

s u r f a c e ;   and 

(c)  means  to  l aminate   said  upper  web  member  to  said  lower  web 

member. 

12.  An  a p p a r a t u s   accord ing   to  claim  11  compr is ing   doctor   means  t o  

p reven t   e x c e s s i v e   d e p o s i t i o n   of  p roduct   wi th in   said  c a v i t i e s   a d j a c e n t  

said  p e r i p h e r a l   land  a r e a s .  

13.  An  a p p a r a t u s   accord ing   to  claim  11  wherein  said  doc to r   means 

comprises   a  r o t a t i n g   b r u s h - l i k e   s t r u c t u r e .  

14.  A  p rocess   for  making  a  porous  l amina ted   sheet   p roduct   having  a t  

l e a s t   one  compartment  formed  t h e r e i n   and  c o n t a i n i n g   a  p r e d e t e r m i n e d  

q u a n t i t y   of  inner  product   wi th in   said  compartment ,   said  p r o c e s s  

compr is ing   the  f o l l owing   s t e p s :  
(a)  placing  a  f i rs t   porous   web  of  material   in  con tac t   with  a  

c o m p a r t m e n t - f o r m i n g   s u r f a c e ,   said  c o m p a r t m e n t - f o r m i n g  
s u r f a c e   having  at  least  one  cavi ty   adap t ed   to  be  s e l e c t i v e l y  

placed  in  fluid  communicat ion   with  a  vacuum  sou rce ,   s a i d  

cavi ty   being  s u r r o u n d e d   by  p e r i p h e r a l   land  areas   having  a t  
least  one  a p e r t u r e   formed  t he re in   a d a p t e d   to  be  s e l e c t i v e l y  
placed  in  fluid  communicat ion  with  a  sou rce   of  p r e s s u r i z e d  
fluid  w h e r e b y   ou tward   fluid  flow  can  emanate   from  at  least  a 

p o r t i o n   of  said  p e r i p h e r a l   land  a r e a s ;  
(b)  d e p o s i t i n g   a  q u a n t i t y   of  inner   p r o d u c t   on  the  u p p e r  
s u r f a c e   of  said  f irst   porous   web  such  that   the  v a c u u m  
source   t ends   to  hold  said  inner   p r o d u c t   aga ins t   the  u p p e r  
s u r f a c e   of  said  f i rs t   porous   web  in  said  cav i ty ,   while  s a i d  

p r e s s u r i z e d   fluid  t ends   to  keep  said  inner   p r o d u c t   f r o m  

being  depos i t ed   on  the  uppe r   s u r f a c e   of  f i r s t   porous   web  in 
said  p e r i p h e r a l   land  a r eas ;   a n d  



(c)  s u p p l y i n g   a  second  web  of  material  and  laminat ing  t h e  
lower  su r face   of  said  second  web  to  the  uppe r   su r f ace   o f  
said  f irst   porous   web  along  said  p e r i p h e r a l   land  a r e a s ,  
t h e r e b y   forming  one  or  more  porous   c o m p a r t m e n t s   s e a l e d  
about   their   p e r i p h e r y .  

15.  A  p rocess   accord ing   to  claim  14  compr is ing   the  a d d i t i o n a l   s tep  o f  

deforming  said  f i r s t   porous  web  of  m a t e r i a l   in  a  manner  c o r r e s p o n d i n g  

to  the  con tours   of  said  compar tment - forming   s u r f a c e ,   said  d e f o r m i n g  

step  being  completed  p r i o r   to  d e p o s i t i n g   sa id   g r anu l a r   p roduct   on  t h e  

upper  su r f ace   t h e r e o f .  

16.  A  p rocess   accord ing   to  e i t h e r   one  of  c la ims  14  and  15  w h e r e i n  

said  p rocess   is  con t inuous   and  said  f i r s t   and  second  webs  a r e  

supp l ied   from  con t inuous   supply  r o l l s .  

17.  A  p rocess   accord ing   to  claim  16  where in   said  c o m p a r t m e n t - f o r m i n g  

su r face   is  formed  on  a  r o t a t a b l e ,   s u b s t a n t i a l l y   t u b u l a r - s h a p e d  

s t r u c t u r e   to  the reby   enable  con t inuous   forming  t he r eon ,   sa id   f i r s t  

porous  web  being  p laced  in  con t ac t   with  said  forming  s u r f a c e   a l o n g  

one  p o r t i o n   of  such  con t inuous   r o t a t i o n   and  said  inner  p roduct   b e i n g  

depos i t ed   at  a  subsequent   po in t   in  such  r o t a t i o n .  

18.  A  p rocess   accord ing   to  any one  of  c laims  14-17  wherein  a  

p l u r a l i t y   of  inner  p roduc t s   are  d e p o s i t e d   on  the  upper  s u r f a c e   o f  

said  f i r s t   porous  web  such  tha t   the  vacuum  source  tends  to  hold  s a i d  

p roduc t s   t h e r e a g a i n s t   in  said  c a v i t y .  



19.  A  p rocess   accord ing   to  claim  18  wherein  said  c o m p a r t m e n t - f o r m i n g  

su r f ace   comprises   a  p l u r a l i t y   of  c a v i t i e s   a r ranged   a d j a c e n t   one  

a n o t h e r ,   each  c a v i t y   being  sur rounded  and  s e p a r a t e d   from  a d j a c e n t  

c a v i t i e s   by  said  p e r i p h e r a l   land  a r e a s ,   and  wherein  said  i n n e r  

p roduc t s   are  d e p o s i t e d   in  a  p r e d e t e r m i n e d   p a t t e r n   on  said  u p p e r  

su r f ace   of  said  f i r s t   porous  web  such  tha t   they  are  held  by  s a i d  

vacuum  source  a g a i n s t   said  upper  s u r f a c e   of  the  web  in  p r e d e t e r m i n e d  

c a v i t i e s .  

20.  A  p roces s   accord ing   to  any one  of  c la ims  15-19  wherein  said  s t e p  

of  deforming  said  f i r s t   porous  web  of  m a t e r i a l   is  c o m p l e t e d  

s i m u l t a n e o u s l y   with  p l ac ing   said  f i r s t   porous  web  in  c o n t a c t   w i t h  

said  compar tment - fo rming   s u r f a c e .  

21.  A  p rocess   accord ing   to  any one  of  c la ims  14-19  wherein  at  l e a s t  

one  compartment  comprises   a  pouch  and  the  inner   product   is  g r a n u l a r .  

22.  A  p rocess   accord ing   to  claim  21  which  f u r t h e r   comprises   the  s t e p  

of  e l i m i n a t i n g   high  spots   from  said  product   d e p o s i t e d   on  the  u p p e r .  
su r f ace   of  said  f i r s t   porous  web  iri  sa id   c a v i t y   a d j a c e n t   s a i d  

p e r i p h e r a l   land  a r e a s .  

23.  A  p rocess   acco rd ing   to  claim  22  wherein  the  p r e s s u r i z e d   f l u i d   i s  

gas  and  wherein  said  sea led   l amina ted   pouches  are  s e p a r a t e d   a s  

d e s i r e d .  

24.  A  p rocess   accord ing   to  claim  23  wherein  said  p l u r a l i t y   o f  

g r anu la r   p roduc t s   are  s i m u l t a n e o u s l y   d e p o s i t e d   in  said  p r e d e t e r m i n e d  

p a t t e r n   on  said  upper  su r f ace   of  said  f i r s t   porous  web. 

25.  A  p rocess   acco rd ing   to  claim  23  wherein  said  p l u r a l i t y   o f  

g r a n u l a r   p roduc t s   are  s u c c e s s i v e l y   d e p o s i t e d   in  s e r i a t i m   in  a  

p r e d e t e r m i n e d   p a t t e r n   on  said  upper  s u r f a c e   of  said  f i r s t   porous  web. 
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