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(m)  a  roughened  cleaning  sponge  particularly  for  delicate  surfaces,  and  manufacturing  method  therefor. 
©  A  roughened  cleaning  sponge,  particularly  for  easily 
scratched  surfaces,  such  as  stainless  steel  surfaces,  surfaces 
coated  with  thin  layers  of  a  plastic  material,  motor  vehicle  ' 
windshields,  and  the  like,  which  comprises  a  core  (2)  of  a  /  
sponge-like  materiale  covered  with  an  outer  roughening  ^J^*?*'^'- 
fabric  (3).  Both  the  core  (2)  of  a  sponge-like  materiale  and  the  s f Z ^ '   '  •  �  $  
roughening  fabric  (3),  the  latter  being  a  knit  tubing,  are  j  ^ formed  form  a  thermoplastic  plastics.  The  crosswise  seams  )&@'@@'  '  -^/i-A 
are  pressure  heat  sealed  to  define  a  stiff  heat  sealed  band  (4)  @  @  ^ ^ ^ ^ ^ ^ ^ ^  
having  scraping  side  and  corner  portions  (4a).  A  reliable  and  '  -  '•  -  ~~£  'Lza. 
durable  envelope  is  thus  provided  for  the  sponge-like  core  y  ' '^^^''^^"  '  '  '  
(2).  Manufacturing  begins  with  the  formation  of  a  basic  blank  @  *  

'  "  ^ ^ - ^ ^ ^  
(8)  of  some  length  from  which  individual  sponges  (1)  are 
fabricated  by  heat  sealing  and  severing  along  the  heat  sealed  ^-d&^'X-  @ ^ ^ ^ ' ^  
end  bands  (4)  thereof. 
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end  bands  (4)  thereof. 



This  i n v e n t i o n   r e l a t e s   to  a  r o u g h e n e d   c l e a n i n g   s p o n g e   p a r t i c u l a r l y  

for  d e l i c a t e   s u r f a c e s ,   and  to  a  method  of  m a n u f a c t u r i n g   i t .  

The  r o u g h e n e d   s p o n g e   of  th i s   i n v e n t i o n   is  p a r t i c u l a r l y   useful   f o r  

c l e a n i n g   s c r a t c h   v u l n e r a b l e   s u r f a c e s ,   such  as  the  s u r f a c e s   o f  

s t a i n l e s s   steel  o b j e c t s ,   or  o b j e c t s   coated   with  a  th in   l aye r   o f  

p l a s t i c s   like  cook ing   pots  and   p a n s ,   or  motor  v e h i c l e   w i n d s h i e l d s .  

Such  o b j e c t s ,   in  f a c t ,   whi le   h a v i n g   i n h e r e n t l y   h a r d  s u r f a c e s ,   a r e  



qu i t e   v u l n e r a b l e   to  s c r a t c h i n g   s i n c e   th is   would  j e o p a r d i z e   t h e i r  

p r o p e r   use  or  o p e r a t i o n .  

It  is  a  well  known  fact   tha t   s c r a t c h e s   on  s t a i n l e s s   steel  pots  a n d  

p a n s   or  n o n - a d h e r e n t   p l a s t i c   c o a t i n g s ,   a d d i t i o n a l l y   to  m a r r i n g   t h e i r  

a p p e a r a n c e ,   may  e n c o u r a g e   food  s t i c k i n g   d u r i n g   the  c o o k i n g  

p r o c e s s ,   wh i l e   in  the  i n s t a n c e   of  a  w i n d s h i e l d ,   any   s c r a t c h e s   a r e  

l i ab l e   to  i n t e r f e r e   w i th   a  c l e a r   v iew,   e s p e c i a l l y   when  d r i v i n g   in  

the  r a i n   or  f o g .  

On  the  o t h e r   h a n d ,   such  ob jec t s   do  r e q u i r e   p e r i o d i c   c l e a n i n g ,   a n d  

o c c a s i o n a l l y   a l so   r emova l   of  h a r d   or  s t u c k   d e p o s i t s .  

For  such   c l e a n i n g   p u r p o s e s   as  s p e c i f i e d   a b o v e ,   e i t h e r   f e l t - l i k e   r a g s  

a re   c u r r e n t l y   u t i l i z e d   or  s p o n g e s   i n c o r p o r a t i n g   s c r a p i n g   f i l l e r s ,  

e . g .   d i a m o n d   p o w d e r s ,   as  well  as  r o u g h e n e d   s p o n g e s   i n c l u d i n g   a  

core  of  a  s p o n g e - l i k e   m a t e r i a l   and   a  r o u g h e n i n g   ou te r   cover   f o r  

k i t c h e n   a p p l i c a t i o n s ,   and  those  same  a b r a s i v e   f i l l e d   s p o n g e s   a n d  

known  h a r d   r u b b e r   s c r a p e r s   for  w i n d s h i e l d   c l e a n i n g   e p p l i c a t i o n s .  

It  has  been   found   in  a c t u a l   p r a c t i c e   t h a t   p r i o r   s p c n g e s   i n c l u d i n g  

a b r a s i v e   f i l t e r s   may  indeed   o r i g i n a t e   much  f e a ` e d   s c r a t c h e s ,  

w h e r e a s   fel t   type   r a g s   may  lack  f r e t t i n g   a b i l i t y   t.nd  above   a l l ,  

owing  to  t h e i r   s u b s t a n t i a l l y   t w o - d i m e n s i o n a l   n a t u r e ,   do  not  l e n d  

t h e m s e l v e s   to  the  a p p l i c a t i o n   of  a  l a r g e   f la t   s u r f a c e   a g a i n s t   t h e  

objec t   to  be  c l e a n e d .   Such  r a g s   a r e ,   in  f a c t ,   held  ro l l ed   up  in  o n e  

h a n d ,   so  t ha t   the  s u r f a c e   to  be  c l e a n e d   is  only   e n g a g e d   in  p r a c t i c e  

by  the  c r e s t s   of  the  i n d i v i d u a l   f o l d s  t h u s   formed  ir  the  r a g .  

Another   d i s a d v a n t a g e   of  such  r a g s ,   as  well  as  in  p r i o r   a b r a s i v e  



f i l led  s p o n g e s ,   is  tha t   they  can  p r e s e n t   no  s t i f f   s ide   or  c o r n e r  

edge.  Thus ,   they  c a n n o t   be  useful   to  c a r e f u l l y   c l e a n ,   for  e x a m p l e ,  

the  p e r i p h e r a l   c o r n e r s   of  pot  and  pan  bo t toms ,   and  any  o ther   a r e a s  

h a v i n g   c o r n e r s ,   r i d g e d   or  r e c e s s e s ,   such  as  the  h a n d l e s   of  p o t s  

and  the  like  c o o k i n g   u t e n s i l s .   Nor  are   known  s c r a p e r s   in  the  f o r m  

of  ha rd   r u b b e r   b l a d e s ,   for  c l e a n i n g   w i n d s h i e l d s ,   devo id   o f  

p r o b l e m s . .   The  s a m e ,   in  f a c t ,   whe re   p r o v i d e d   as  i n d i v i d u a l   c l e a n i n g  

tools  both  for  s c r a p i n g   p u r p o s e s   and  for  w ip ing   away   w a s h i n g  

water   from  a  w i n d s h i e l d ,   and  form,  t h e r e f o r e ,   p r i m a r i l y   s c r a p i n g  

and  not  c l e a n i n g   t oo l s ,   as  a g a i n s t   s p o n g e s ,   r a g s ,   and  the  l ike .   Not 

even  the  s p o n g e   s t r i p   somet imes   a s s o c i a t e d   with  the  same  c a n  

p rov ide   a c c u r a t e   c l e a n i n g ,   b e c a u s e   the  s p o n g e   s t r i p   is  s u p p o r t e d ,  

like  the  h a r d   r u b b e r   b l a d e ,   in  a  r i g i d   s t r i p - l i k e   s t r u c t u r e   w h i c h  

cannot   a c c o m o d a t e   the  w i n d s h i e l d   c r o w n i n g .   F u r t h e r ,   the  p r o v i s i o n  

of  a  h a n d l e   on  such   s c r a p e r s   makes   them  u n w i e l d y .  

The  c i ted  p r i o r   s p o n g e s   i n c l u d i n g   a  r o u g h e n e d   c o v e r i n g   a r e  

e s s e n t i a l l y   of  two  t y p e s .   A  f i r s t   s p o n g e   type  c o m p r i s e s   a  c o r e  

formed  from  a  non  t h e r m o p l a s t i c   foamed  m a t e r i a l   and  a  f a b r i c  

po r t i on ,   a l so   f o rmed   from  n o n - t h e r m o p l a s t i c   m a t e r i a l s ,   which   i s  

w r a p p e d   and  sewn  a r o u n d   the  core .   This  c o n s t r u c t i o n   has   t h e  

d i s a d v a n t a g e   of  i n v o l v i n g   manua l   p r o c e s s i n g   and  be ing   t i m e  

c o n s u m i n g .   The  r o u g h e n e d   sponges   of  the  second  type  c o m p r i s e   a  

s p o n g e - l i k e   core  of  a  n o n - t h e r m o p l a s t i c   m a t e r i a l   and  a  f a b r i c  

cove r ing   of  a  t h e r o m o p l a s t i c   m a t e r i a l .   The  f a b r i c   is  here  in  t h e  

form  of  a  t u b i n g .   M a n u f a c t u r e   p r o v i d e s   for  manua l   i n t r o d u c t i o n   o f  



the  s p o n g e - l i k e   i n s e r t   into  its  o u t e r   s h e a t h   and  s e a l i n g   of  its  e n d s .  

The  s e a l i n g   is  p r a c t i c a l l y   of  a  l i n e a r   type   and   of  somewha t   l i m i t e d  

s t r e n g h t   owing  to  the  smal l   amoun t   of  t h e r m o p l a s t i c   m a t e r i a l  

a v i l a b l e   for  the  p u r p o s e ,   in  p r a c t i c e   jus t   t ha t   p r o v i d e d   by  t h e  

y a r n s   of  the  r o u g h e n i n g   f a b r i c .   In  a d d i t i o n   to  be ing   slow  to  

m a n u f a c t u r e ,   such   p r i o r   s p o n g e s   .tend  in  use  to  open  up  at  t h e  

s e a l e d   ends   which   a re   c o n s t a n t l y   u n d e r   s t r e s s   from  the  sponge   c o r e  

t e n d i n g   to  e x p a n d .  

As  m e n t i o n e d   a b o v e ,   such   p r i o r   s p o n g e s   with  ou te r   r o u g h e n i n g  

f a b r i c s   lack  any   s t i f f   s ide   or  c o r n e r   e d g e s .  

It  is  a  p r i m a r y   ob jec t   of  th i s   i n v e n t i o n   to  p r o v i d e   a  r o u g h e n e d  

c l e a n i n g   s p o n g e n ,   which  can  r e t a i n   u n a l t e r e d   its  o r i g i n a l   s h a p e ,  

even  a f t e r   p r o l o n g e d   use,   and   i n c o r p o r a t e s   a  s c r a p i n g   means   of  i t s  

o w n .  

Another   ob jec t   of  th is   i n v e n t i o n   is  to  p r o v i d e   a  method  o f  

m a n u f a c t u r i n g   s p o n g e s   a c c o r d i n g   to  the  i n v e n t i o n ,   which  can  a f f o r d  

a  fas t   s p o n g e   p r o d u c t i o n   r a t e   w i t h o u t   was t e ,   the  s p o n g e s   o b t a i n e d  

with  th is   method  r e q u i r i n g   no  f u r t h e r   p r o c e s s i n g   or  f i n i s h i n g   s t e p s .  

S t a r t i n g   from  a  c l e a n i n g   s p o n g e   of  the  g e n e r a l   type  o u t l i n e d  

h e r e i n a b o v e   and   c o m p r i s i n g   a  core  of  a  s p o n g e - l i k e   m a t e r i a l ,   w h i c h  

is  cove red   e x t e r n a l l y   with  a  r o u g h e n i n g   f a b r i c   c o v e r i n g ,   the  o b j e c t s  

of  this   i n v e n t i o n   a re   a c h i e v e d   by  tha t   the  i n v e n t i v e   s p o n g e   has  t h e  

fo l lowing   c h a r a c t e r i s t i c s :  

a)  the  s p o n g e - I  i k e   m a t e r i a l   core   c o m p r i s e s   a  t h e r m o p l a s t i c   p l a s t i c s ;  



b)  the  r o u g h e n i n g   f a b r i c   c o v e r i n g   a l so   c o m p r i s e s   a  t h e r m o p l a s t i c  

p l a s t i c s ,   the  f a b r i c   c o v e r i n g   b l a n k   be ing   p r o v i d e d   in  t u b u l a r   f o r m ;  

c)  the  c r o s s w i s e   c l o s u r e s   a re   o b t a i n e d   by  heat   s e a l i n g   in  the  f o r m  

of  a  s t r i p - l i k e   b a n d ;   a n d  

d)  the  heat   s e a l ed   end  s t r i p - l i k e   b a n d s   have  t h e i r   r e s p e c t i v e   f r o n t  

s ide   and  o u t w a r d   c o r n e r s   s t i f f l y   s h a p e d .  

A c c o r d i n g   .to  the  i n v e n t i o n ,   t h e   f a b r i c   t u b i n g   is  a  kn i t   f a b r i c ,   t h a t  

is  h a v i n g   a  smooth  weft  and   warp   y a r n s   p r o j e c t i n g   t he re f rom  i n t o  

loops  of  a  g iven   l engh t   and   only  p r o t r u d i n g   from  one  s ide  w i t h  

r e s p e c t   to  the  weft,  a  p o r t i o n   of  the  loops  b e i n g   cut   off  to  p r o v i d e  

two  r e s p e c t i v e   s c r a p i n g   p i l e s .   Said   cut  off  p o r t i o n s   of  the  l o o p s  

a m o u n t i n g   a p p r o x i m a t e l y   to  40%  of  the  total   loop  n u m b e r .  

F u r t h e r m o r e ,   a c c o r d i n g   to  the  i n v e n t i o n ,   the  p r o j e c t i n g   loops  a r e  

a r r a n g e d   to  p r o t r u d e   i n w a r d l y   of  the  t u b u l a r   f a b r i c   b l a n k .  

Also  a c c o r d i n g   to  this   i n v e n t i o n ,   the  hea t   s e a l e d   end  b a n d s   o r  

s t r i p s   have   a  c r o s s w i s e   d i m e n s i o n   in  the  r a n g e   from  about   2  to  10 

mm,  th is   s e a l i n g   p r o v i d i n g   for  a  c o m p a c t i n g   s e a l i n g   a p p l i c a t i o n   o f  

c o m p r e s s i o n   under   heat   to  both  the  t h e r m o p l a s t i c   m a t e r i a l   of  t h e  

r o u g h e n i n g   f a b r i c   and  t h e r m o p l a s t i c   m a t e r i a l   of  the  s p o n g e - l i k e  

c o r e .  

A d v a n t a g e o u s l y ,   the  width   of  s a id   s e a l e d   s t r i p s   would  be  about   7 

mm.  Accord ing   to  a  f u r t h e r   a s p e c t   of  the  i n v e n t i o n ,   the  ou te r   e d g e s  

of  the  heat   s ea led   s t r i p s   s t a n d   out  of  the  r o u g h e n e d   s p o n g e  

l o n g i t u d i n a l   s i de s ,   in  the  f i n i s h e d   c o n d i t i o n   of  the  sponge ,   t h u s  

a f f o r d i n g   full  access   a b i l i t y   to  the  remotes t   of  the  a r e s   or  c o r n e r s  



to  be  c l e a n e d .  

In  a c t u a l   p r a c t i c e ,   good  r e s u l t s   have   been  a c h i e v e d   by  us ing   a  

s p o n g e   core  and   r o u g h e n i n g   f a b r i c   which  r e s u l t   in  a  heat   s e a l e d  

edge  abou t   1  mm  t h i c k .  

The  method  of  t h i s   i n v e n t i o n ,   for  the  m a n u f a c t u r e   of  r o u g h e n e d  

c l e a n i n g   s p o n g e s   a c c o r d i n g   to  o the r   a s p e c t s   of  the  i n v e n t i o n ,  

d i s t i n g u i s h e s   i t s e l f   by  the  use  of  a   s p o n g e - l i k e   t h e r m o p l a s t i c  

p l a s t i c s   core  as  an  e l o n g a t e   s e c t i o n a l   b l a n k   and   of  a  t u b u l a r  

r o u g h e n i n g   f a b r i c   c o v e r i n g   with  i n w a r d l y   p r o j e c t i n g   loops,   and  i s  

c h a r a c t e r i z e d   by  t ha t   it  c o m p r i s e s   the  f o l l o w i n g   p r o c e s s i n g   s t e p s :  

A)  i n s e r t i o n   of  the  r o u g h e n i n g   f a b r i c   t h r o u g h   a  l i n i n g   t u b i n g ;  

B)  t u r i n g   s a i d   t u b u l a r   f a b r i c   out  by  b a c k f i t t i n g   s a i d   f a b r i c   o v e r  

s a i d   l i n i n g   t u b i n g   s u b s t a n t i a l l y   for  the  full  l engh t   t h e r e o f ;  

C)  s e v e r i n g   of  the  t u b u l a r   f a b r i c   at  the  o p p o s e d   end  of  the  l i n i n g  

t u b i n g   to  the  end  t h e r e o f   where   the  t u b u l a r   f a b r i c   has  b e e n  

i n s e r t e d   t h e r e t h r o u g h ,   and   w i t h d r a w a l   from  w i t h i n   s a i d   l i n i n g  

t u b i n g   of  the  t u b u l a r   f a b r i c   p r e s e n t   t h e r e i n ;  

D)  i n t r o d u c t i o n   t h r o u g h   s a i d   l i n ing   t u b i n g ,   and   s u b s t a n t i a l l y   f o r  

the  full  l engh t   t h e r e o f ,   of  a  core  s e c t i o n a l   or  e x t r u d e d   b l a n k  

formed  from  a  s p o n g e - l i k e   m a t e r i a l ,   and  s e v e r i n g   of  the  same  to  

s e p a r a t i o n ;  

E)  s i m u l t a n e o u s   w i t h d r a w a l   form  the  l i n i n g   t u b i n g   of  both  the  o u t e r  

t u b u l a r   f a b r i c   and   s p o n g e - l i k e   m a t e r i a l   core   l oca t ed   i n t e r n a l l y   t o  

s a i d   l i n ing   t u b i n g ,   t h e r e b y   sa id   core  is  p o s i t i o n e d   wi th in   s a i d  

t u b u l a r   f a b r i c   wi th   i ts  loops  o u t w a r d s   and   a  c o n t i n u o u s   - s t a r t i n g  



blank   of  c o n s i d e r a b l e   l e n g h t ,   e . g .   five  meters   long,   is  formed;   a n d  

F)  s e p a r a t i o n   from  s a i d   b l a n k   of  i n d i v i d u a l   s p o n g e s   by  means  of  a  

wide  s t r i p - l i k e   heat   s e a l e d   b a n d   p r o d u c e d   u n d e r   t h r u s t   a n d  

c o m p r e s s i o n e ,   fo l lowed  by  s e v e r i n g   a long  the  heat   s ea l ed   b a n d  

mid l ine   to  s e p a r a t e   a  c o m p l e t e d   c l e a n i n g   s p o n g e   from  s a i d  

c o n t i n u o u s   s t a r t i n g   b l a n k .  

F u r t h e r m o r e ;   a c c o r d i n g   to  the  i n v e n t i o n ,   on  the  h a l f - j a w s   of  t h e  

heat   s e a l i n g   h e a d ,   the  heat   s e a l i n g   r e c e p t a c l e s   or  i m p r e s s i o n s   a r e  

such  as  to  form,  d u r i n g   the  hea t   s e a l i n g   p r o c e s s ,   ou te r   end  c o r n e r  

edges   which  p r o t r u d e   from  the  l o n g i t u d i n a l   s i d e s   of  the  f i n i s h e d  

c l e a n i n g   s p o n g e .  

in  a d d i t i o n   to  i n c o r p o r a t i n g   to  the  r o u g h e n e d   c l e a n i n g   sponge   a  

s c r a p i n g   means   of  compac t   c o n f i g u r a t i o n ,   which   means  a l s o  

f u n c t i o n s ,   a d v a n t a g e o u s l y ,   as  a  s e a l i n g   means   for  the  s p o n g e  

i t s e l f ,   an  a d v a n t a g e   of  th is   i n v e n t i o n   p r o p o s a l   r e s i d e s   in  t h e  

p r o v i s i o n   of  an  e x t r e m e l y   s i p l e   and  r a p i d   m a n u f a c t u r i n g   p r o c e d u r e  

which   r e q u i r e s   no  f i n i s h i n g   s t eps   for  the  m a n u f a c t u r e d   s p o n g e s .  

As  for  the  number   of  the  o p e n e d ,   or  cut  off,  loops ,   e x c e l l e n t   r e s u l t s  

have   been  o b t a i n e d   with  a  n u m b e r   of  cutt   off  loops  on  the  o rder   o f  

40%  of  the  loop  t o t a l .  

A  f u r t h e r   a d v a n t a g e   of  the  s p o n g e s   of  th i s   i n v e n t i o n   is  t h a t  

opt imum  f i l l i n g   of  the  r o u g h e n i n g   f a b r i c   with  the  s p o n g e   core  i s  

a c h i e v e d ,   which  p o s i t i v e l y   a v o i d s   the  f o r m a t i o n   of  void  p o c k e t s  

be tween   the  sponge   and  c o v e r i n g   such  as  would  r e s u l t   in  u n w a n t e d  

w r i n k l e s   on  the  sponge   s u r f a c e   in  u s e .  



This   so l id   f i l l i n g   of  the  t u b u l a r   f a b r i c   is  a c h i e v e d   qu i t e   s i m p l y  

and   e a s i l y   t h r o u g h   the  use  of  the  c i ted   a s s e m b l i n g   l i n ing   t u b i n g .  

F u r t h e r   f e a t u r e s ,   a d v a n t a g e s ,   and  d e t a i l s   o f   the  r o u g h e n e d   s p o n g e  

and   r e l a t e d   m a n u f a c t u r i n g   me thod ,   a c c o r d i n g   to  the  i n v e n t i o n ,   w i l l  

be  more  r e a d i l y   u n d e r s t o o d   from  the  f o l l o w i n g   d e s c r i p t i o n ,   w i t h  

r e f e r e n c e  .   to  the  a c c o m p a n y i n g   d r a w i n g s ,   which   i l l u s t r a t e  

s c h e m a t i c a l l y   a  p r e f e r r e d  e m b o d i m e n t   of  the  i n v e n t i o n ,   and  w h e r e :  

F i g u r e   1  is  a  p e r s p e c t i v e   view  of  a  r o u g h e n e d   c l e a n i n g   s p o n g e  

i n c o r p o r a t i n g   a  s c r a p i n g   m e a n s ,   a c c o r d i n g   to  th i s   i n v e n t i o n ;  

F i g u r e   2  is  a  p l a n   view  of  the  s a m e ;  

F i g u r e   3  is  a  s ide   e l e v a t i o n   view  of  the  s p o n g e   of  F i g u r e   1; 

F i g u r e   4  is  a  f ron t   view  of  the  s a m e ;  

F i g u r e   5  is  a  s e c t i o n a l   view  t a k e n   a long  the  l ine  V-V  in  F i g u r e   3 ;  

F i g u r e   6  is  a  s e c t i o n a l   view  t a k e n   t h r o u g h   the  t u b u l a r   f a b r i c  

employed   for  a  r o u g h e n i n g   f a b r i c ;  

F i g u r e  7   is  a  l o n g i t u d i n a l   s ec t i on   view  t h r o u g h   a  l i n i n g   t u b i n g   o r  

hose  for  s l e e v i n g   and   a s s e m b l i n g   the  f a b r i c ,   shown  d u r i n g   a  f a b r i c  

s l e e v i n g   s t e p ;  

F i g u r e   8  is  a  s e c t i o n a l   view  s i m i l a r   to  F i g u r e   7,  with  t h e  

r o u g h e n i n g   f a b r i c   s l e e v e d ;  

F i g u r e   9  is  a  s e c t i o n a l   view  s i m i l a r   to  F i g u r e s   7  and  8  showing   a  

s p o n g e   s e c t i o n a l   b l a n k   i n t r o d u c e d   t h r o u g h   the  l i n i n g   t u b i n g ;  

F i g u r e   10  is  a  s i m i l a r   s e c t i o n a l   view  t a k e n   t h r o u g h   the  l i n i n g  

t u b i n g   or  hose,   s h o w i n g   a  s t a r t i n g   b l a n k   a l r e a d y   a s s e m b l e d   at  t h e  



l e a d i n g   po r t ion   t h e r e o f ;  

F i g u r e   11  is  a  l o n g i t u d i n a l   sec t ion   view  t h r o u g h   the  c o m p l e t e d  

s t a r t i n g   b l a n k ;   a n d  

F i g u r e   12  is  a  t h e o r e t i c a l   c r o s s - s e c t i o n a l   view  i l l u s t r a t i n g   t h e  

m a t e r i a l   d i s p l a c e m e n t   d u r i n g   the  making   of  hea t   s e a l e d   end  b a n d s .  

Making   r e f e r e n c e   to  the  d r a w i n g   f i g u r e s ,   some  of  which   are  d r a w n  

to  d i f f e r e n t   s c a l e s ,   s i m i l a r   p a r t s   are   d e s i g n a t e d   with  the  s a m e  

r e f e r e n c e   c h a r a c t e r s .  

This   c l e a n i n g   s p o n g e   is  g e n e r a l l y   i n d i c a t e d   at  1  and   c o m p r i s e s ,   i n  

a  m a n n e r   known  per   se,  a  core  2  of  a  s p o n g e - l i k e   or  e x p a n d e d  

m a t e r i a l ,   and  an  o u t e r   f a b r i c   c o v e r i n g   with  r o u g h e n i n g   f u n c t i o n s ,  

i n d i c a t e d   at  3 .  

A c c o r d i n g   to  the  i n v e n t i o n ,   both  the  sponge   core   2  and   r o u g h e n i n g  

f a b r i c   3  are   formed  from  a  t h e r m o p l a s t i c   p l a s t i c s ,   tha t   is  o n e  

a c c e p t i n g   heat   s e a l i n g   or  u l t r a s o n i c   w e l d i n g .   The  t h e r m o p l a s t i c  

m a t e r i a l ,   both  for  the  r o u g h e n i n g   f a b r i c   a n d   s p o n g e   core ,   i s  

s e l e c t e d   to  s i m u l t a n e o u s l y   p r o v i d e   for  heat  s e a l i n g   of  the  ends   a n d  

the  f o r m a t i o n   of  a  s c r a p i n g   means  d i r e c t l y   from  the  m a t e r i a l s  

u t i l i z e d ,   wi thout   i n v o l v i n g   any  inser t   or  s u p p o r t i n g   e l e m e n t s .  

The  f a b r i c   employed   is  a  t u b u l a r   or  hose  f a b r i c   with  looped  w a r p  

y a r n s ,   or  knit   f a b r i c ,   which   loops,  in  the  p r e f e r r e d   e m b o d i m e n t  

i n d i c a t e d ,   are  a r r a n g e d   to  face  i n w a r d s   as  shown  in  F i g u r   6.  In  a  

p r e f e r r e d   e x a m p l e ,   p o l y e s t e r   ya rn   has  been  used   for  the  weft  a n d  

p o l y p r o p y l e n e   ya rn   for  the  w a r p ,   the  y a r n s   h a v i n g   a  d i a m e t e r   o n  

the  o rde r   of  0.2  mm,  whi le   the  loops  had  a  h e i g h t   of  about   3  mm 



and  a  t e n g h t   be tween   the  loop  legs  of  abou t   1  mm.  The  number   of  

o p e n e d ,   or  cut  off,  loops  a m o u n t e d   to  about   40%  of  the  loop  t o t a l .  

The  he igh t   of  the  s p o n g e   core   was  2.5  mm.  

In  th is   way,   and  as  e x p l a i n e d   h e r e i n a f t e r ,   it  has  been  p o s s i b l e   to  

form  a  good  heat   s e a l e d   b a n d   with  s c r a p e r   f u n c t i o n s .   That  h e a t  

s e a l e d   b a n d   has   a  c o n s i d e r a b l e   w i d t h ,   e . g .   a  wid th   of  7  mm,  a n d  

a  t h i c k n e s s   a d e q u a t e   to  p r o v i d e ,   on  the  s ide ,   opt imum  s c r a p i n g  

r i g i d i t y ,   and  on  the  o the r   s i d e ,   a  f a v o r a b l e   f l e x i n g   a b i l i t y   in  u s e  

of  the  s p o n g e .  

With  the  d i m e n s i o n s   s p e c i f i e d   a b o v e ,   a  f a v o r a b l e   t h i c k n e s s   on  t h e  

o r d e r   of  abou t   1.3  mm  and   end  d i s p l a c e m e n t s   of  the  m a t e r i a l   a r e  

a c h i e v e d ,   s a i d   d i s p l a c e m e n t s   r e s u l t i n g   in  the  f o r m a t i o n   of  e n d  

c o r n e r   e d g e s   or  f l a p s   which   s t a n d   s l i g h t y   p roud   of  the  s p o n g e  

l o n g i t u d i n a l   s i des   as  c l e a r l y   b r o u g h t   out  by  F igu r   2.  The  h e a t .  

s e a l e d   b a n d   is  i n d i c a t e d   at  4,  a n d   4a  d e s i g n a t e s   the  p r o j e c t i n g   e n d  

c o r n e r   e d g e s ,   while   4b  d e s i g n a t e s   the  p r o j e c t i n g   end  f l a p s   and  4 c  

the  f ront   s c r a p i n g   s ide .   Owing  to  the  very   n a t u r e   of  the  h e a t  

s e a l i n g   p r o c e s s ,   the  v a l u e   s p e c i f i e d   shou ld   be  r e g a r d e d   as  a n  

a v e r a g e   v a l u e   b e c a u s e   t h i c k n e s s   d e v i a t i o n s   may,  of  c o u r s e ,   o c c u r  

a long   the  l engh t   of  the  s e a l e d   b a n d   4 .  

The  m a t e r i a l e   d i s p l a c e m e n t s   which   r e s u l t   in  the  f o r m a t i o n   of  t h e  

c o r n e r   edges   4a  and  f l a p s   4b,   p r o t r u d i n g   l a t e r a l l y ,   a r e  

a c c o m p l i s h e d   f o r c i b l y   on  hea t   s e a l i n g   t h r o u g h   the  use  o f  

c o r r e s p o n d i n g l y   s h a p e d   r e c e p t a c l e s   or  i m p r e s i o n s   in  the  heat   s e a l i n g  

j a w s ,   or  a l t e r n a t i v e l y ,   by  c h a n g i n g   the  p r e s s u r e   v a l u e   s e l e c t e d  



t h e r e f o r .  

According  to  the  i n v e n t i o n ,   for  the  m a n u f a c t u r e   of  the  p r o p o s e d  

sponges ,   a  p r e a s s e m b l e d   b l a n k   of  a  c o n s i d e r a b l e   l e n g h t ,   e . g .   5  m, 

Is  f i r s t   p r o v i d e d .  

The  same  Is  p r e p a r e d   us ing   a  l i n ing   t u b i n g ,   i n d i c a t e d   at  5.  F i r s t  

the  t u b u l a r   f a b r i c   3  is  i n s e r t e d   t h e r e t h r o u g h ,   and  then   the  t u b u l a r  

f ab r i c   is  r e v e r s e d   onto  the  ou te r   s u r f a c e   of  the  l i n i n g   t u b i n g   5,  a s  

shown  In  F i g u r e   7.  At  this   po in t ,   the  t u b u l a r   f a b r i c   3  is  s e v e r e d  

at  the  o p p o s e d   end  5b  of  the  l i n i n g   t u b i n g   5  to  the  in le t   end  5 a ,  

and  the  f a b r i c   p o r t i o n   Is  w i t h d r a w n   from  the  i n t e r i o r   of  the  t u b i n g  

5.  Thus,   the  c o n d i t i o n   of  F i g u r e   8  is  e s t a b l i s h e d .   At  th i s   p o i n t ,   t h e  

sponge   s e c t i o n a l   b l a n k   2,  in  the  form  of  an  e l o n g a t e   s e c t i o n a l  

b l a n k ,   is  i n s e r t e d   t h r o u g h   the  l i n i n g   t u b i n g   5,  as  shown  in  F i g u r e  

9,  and  the  same  is  s e v e r e d   at  the  end  5a  of  the  t u b i n g .   As  b r o u g h t  

out  by  the  F i g u r e s ,   the  loops  of  the  f a b r i c   3  will  now  be  f a c i n g  

o u t w a r d s .   By  g r a s p i n g   with  o n e ' s   h a n d s ,   at  the  end  5b,  both  t h e  

f a b r i c   3  and   i n i t i a l   po r t ion   of  the  sponge   s e c t i o n a l   b l a n k   2,  a  

p u l l i n g   fo rce   is  a p p l i e d   to  s i m u l t a n e o u s l y   w i t h d r a w   from  the  l i n i n g  

tub ing   5  both  the  ou te r   f a b r i c   3  and  inner   s p o n g e   s e c t i o n a l   b l a n k  

2,  which  is  a u t o m a t i c a l l y   p o s i t i o n e d   wi th in   s a i d   f a b r i c ,   as  s h o w n  

In  F igur   10.  The  s t a r t i n g   b l a n k   formed  by  the  f a b r i c   3  and   s p o n g e  

core  2  is  i n d i c a t e d   at  6  in  F i g u r e   11 .  

Shown  s c h e m a t i c a l l y   at  7  in  F i g u r   12  are   the  l ines   of  a c t i o n   of  h e a t  

s e a l i n g   j aws   for  the  f o r m a t i o n   of  the  s e a l e d   b a n d s   4.  I n d i c a t e d   a t  

8  are  the  a r e a s   of  f a b r i c   m a t e r i a l   3  and  sponge   m a t e r i a l   2  w h i c h  ,  



d u r i n g   the  heat   s e a l i n g   s t e p ,   a re   d i s p l a c e d   and  c o m p r e s s e d   into  t h e  

s e a l e d   b a n d s   4.  The  same  may  be  p r o d u c e d   e i t h e r   as  s i n g l e   o r  

d o u b l e   s eams ,   or  even   s i m u l t a n e o u s l y   on  two  a d j a c e n t   s p o n g e s .   In  

the  l a t t e r   c a s e ,   the  common  b a n d ,   of  doub l e   the  t h i c k n e s s ,   will  b e  

s e p a r a t e d   by  means   of  a  b l a d e   e l emen t   or  the  l i k e .  

It  may  be  a p p r e c i a t e d   from  the  f o r e g o i n g   tha t   with  the  t e a c h i n g s   o f  

th i s   i n v e n t i o n   it  becomes   p o s s i b l e   to  e f f e c t i v e l y   a c h i e v e   the  o b j e c t s  

t h e r e o f ,   both  in  c o n n c e t i o n   with  the  compos i t e   c o n s t r u c t i o n   s p o n g e  

and   m a n u f a c t u r i n g   method  it  d i s c l o s e s . .  

In  p r a c t i c i n g   the  i n v e n t i o n ,   it  will  be  p o s s i b l e   to  r e p l a c e   t h e  

m a t e r i a l s   s p e c i f i e d   a b o v e   with  o t h e r   t h e r m o p l a s t i c   m a t e r i a l s   s u c h  

as ,   for  the  weft  y a r n ,   p o l y a m i d e s ,   Nylon,   Algodon,   p o l y e t h y l e n e ,  

p o l y p r o p y l e n e ,   r a f f i a ,   and   the  l ike ,   whi le   for  the  warp   y a r n ,  

p o l y e t h y l e n e ,   Nylon,   p o l y e s t e r ,   A lgodon ,   e t c . ,   may  be  used ,   a n d  

d e v i a t i o n s   form  the  s p e c i f i e d   d i m e n s i o n s   may  be  made  w i t h o u t  

d e p a r t i n g   from  the  scope   of  th i s   i n v e n t i o n .   S u b s t a n t i a l   to  the  s a m e  

is  the  i n c o r p o r a t i o n   to  the  s p o n g e   with  r o u g h e n e d   c o v e r i n g   o f  

s c r a p i n g   means   as  wel l ,   which   a d v a n t a g e o u s l y   p r o v i d e   for  t h e  

s p o n g e   s e a l i n g .   All  th is   w i t h o u t   i n v o l v i n g   a n y  a d d i t i o n a l   f i n i s h i n g  

s t e p s .  

Heat  s e a l i n g   could   be  r e p l a c e d   by  an  u l t r a s o n i c   or  any  o t h e r  

s u i t a b l e   s e a l i n g   p r o c e s s .  

it  is  a lso   c o n t e m p l a t e d ,   of  c o u r s e ,   by  the  i n v e n t i o n   tha t   s p o n g e s  

may  be  p r o v i d e d   with  s e a l e d   b a n d s   h a v i n g   d i f f e r e n   p r o f i l e s ,   a s  

i n d i c a t e d   in  F i g u r e s   13,  14,  or  s p o n g e s   be  p r o v i d e d   w i t h  



p e r i p h e r a l l y   e x t e n d i n g   s e a l e d   b a n d s ,   as  shown  in  F igure   15,  o r  

with  I n t e r m e d i a t e   s e a l e d   s p o t s ,   as  shown  in  F i g u r e   16,  or  in  t h e  

form  of  a  p a d d e d   e l emen t ,   e t c .  

The  m a n u f a c t r u i n g   method  could  be  a u t o m a t e d   by  r e p l a c i n g   t h e  

manua l   w i t h d r a w a l   of  the  f a b r i c   and  s p o n g e   core  from  the  l i n i n g  

t u b i n g   with  some  a u t o m a t i c   w i t h d r a w a l   p r o c e d u r e ,   a g a i n   w i t h o u t  

d e p a r t i n g   .from  the  i n v e n t i o n   s c o p e .  

All  of  the  f e a t u r e s   tha t   may  be  i n f e r r e d   from  the  s p e c i f i c a t i o n ,  

c l a i m s ,   and  d r a w i n g s   are  r e g a r d e d   as  e s s e n t i a l   to  this   i n v e n t i o n ,  

both  i n d i v i d u a l l y   and  in  any  d e s i r e d   c o m b i n a t i o n   t h e r e o f .  



1.  A  r o u g h e n e d   c l e a n i n g   s p o n g e   p a r t i c u l a r l y   for  d e l i c a t e   s u r f a c e s ,  

c o m p r i s i n g   a  core  formed  from  a  s p o n g e - l i k e   m a t e r i a l   c o v e r e d   on  t h e  

o u t s i d e   by  a  r o u g h e n i n g   f a b r i c   c o v e r i n g ,   and   c h a r a c t e r i z e d   in  t h a t :  

a)  the  s p o n g e - l i k e   m a t e r i a l   core  (2)  c o m p r i s e s   a  t h e r m o p l a s t i c  

p l a s t i c s ;  

b)  the  r o u g h e n i n g   f a b r i c   c o v e r i n g   (3)  a l so   c o m p r i s e s   a  

t h e r m o p l a s t i c   p l a s t i c s ,   s a i d   f a b r i c   (3)  h a v i n g   a  t u b u l a r  

c o n f i g u r a t i o n ;   a n d  

c)  the  hea t   s e a l e d   s t r i p - l i k e   end  b a n d s   (4)  h a v e   t h e i r   r e s p e c t i v e  



front  s ide   and  two  o u t w a r d   c o r n e r s   s t i f f l y   s h a p e d   and   a d a p t e d   to 

act  as  s c r w p i n g   m e a n s .  

2.  A  r o u g h e n e d   c l e a n i n g   s p o n g e   a c c o r d i n g   to  Claim  1,  c h a r a c t e r i z e d  

In  that   s a id   f a b r i c   (3)  is  a  kni t   f a b r i c ,   tha t   is  fo rmed   with  a  

smooth  weft  w h e r e f r o m   warp  y a r n s   s t a n d   out  with  loops  of  a  g i v e n  

lenght   only  p r o t r u d i n g   from  one  s ide  of  the  weft,  some  of  s a id   l o o p s  

being  cut .   off  to  form  each  two  s c r a p i n g   p i i e s ,   s a i d   cut  off  l oops  

a m o u n t i n g   to  abou t   40%  of  the  loops  t o t a l .  

3.  A  r o u g h e n e d   c l e a n i n g   s p o n g e   a c c o r d i n g   to  c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in  tha t   s a id   heat   s e a l e d   end  s t r i p s   (4)  have   a  

c r o s s w i s e   d i m e n s i o n   in  the  2  to  10  mm  r a n g e ,   in  the  c o u r s e   of  t h e  

heat   s e a l i n g   p r o c e s s ,   a  d i s p l a c i n g   c o m p r e s s i o n   and   c o m p a c t i o n   b e i n g  

a p p l i e d   to  the  t h e r m o p l a s t i c   p l a s t i c s   of  both  s a i d   f a b r i c   (3)  a n d  

s p o g e - l i k e   core  (2)  to  form  a  r i g i d   heat   s e a l e d   b a n d   a f f o r d i n g   a t  

the  same  time  the  r e q u i r e d   f l e x i b i l i t y   of  a p p l i c a t i o n .  

4.  A  r o u g h e n e d   c l e a n i n g   sponge   a c c o r d i n g   to  c l a i m s   1  and  3 ,  

c h a r a c t e r i z e d   in  t ha t   s a i d   heat   s e a l ed   end  b a n d s   (4)  have  a  

w i d t h w i s e   d i m e n s i o n   of  abou t   7  mm.  

5.  A  r o u g h e n e d   c l e a n i n g   s p o n g e   a c c o r d i n g   to  one  or  more  of  t h e  

p r e c e d i n g   c l a i m s ,   whe re in   the  ou te r   c o r n e r d   e d g e s   (4a)  or  s i d e  

f l aps   (4b)  of  the  hea t   s e a l e d   b a n d s   (4)  p r o t r u d e   l a t e r a l l y   from  t h e  

l o n g i t u d i n a l   s i des   of  the  comp le t ed   s p o n g e .  

6.  A  r o u g h e n e d   c l a i n i n g   s p o n g e   a c c o r d i n g   to  one  or  more  of  t h e  

p r e c e d i n g   c l a i m s ,   whe re in   the  t h i c k n e s s   d i m e n s i o n   of  s a id   h e a t  

s ea l ed   b a n d s   is  on  the  o r d e r   of  about   3.3  mm. 



7.  A  me thod   of  p r o d u c i n g   r o u g h e n e d   c l e a i n g   s p o n g e s   p a r t i c u l a r l y   f o r  

s c r a t c h   v u l n e r a l e   s u r f a c e s   as  c l a i m e d   in  one  or  more  of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in  tha t   it  c o m p r i s e s   the  f o l l o w i n g  

s t e p s :  

A)  i n s e r t i o n   of  the  r o u g h e n i n g   f a b r i c   (3)  t h r o u g h   a  l i n ing   t u b i n g  

(5)  to  e m e r g e n c e   form  the  o p p o s i t e   end  (5b)  to  the  in le t   end  ( 5 a ) ;  

B)  t u r n i n g   s a i d   t u b u l a r   f a b r i c   (3)  i n s ide   out  by  b a c k f i t t i n g   s a i d  

f a b r i c   o v e r   the  ou t e r   s u r f a c e   of  s a i d   a s s e m b l y   l i n i n g   t u b i n g   (5)  

s u b s t a n t i a l l y   for  the  full   l e n g h t   t h e r e o f ;  

C)  s e v e r i n g   of  the  f a b r i c   (3)  in  the  p r o x i m i t y   of  the  opposed   e n d  

(5b)  of  the  l i n i n g   t u b i n g   to  the  in le t   end  ( 5 a ) ,   and   s u b s e q u e n t  

w i t h d r a w a l   from  wi th in   s a i d   l i n i n g   t u b i n g   (5)  of  the  t u b u l a r   f a b r i c  

(3)  p r e s e n t   t h e r e i n ;  

D)  i n t r o d u c t i o n   t h r o u g h   s a i d   l i n i n g   t u b i n g   (5) ,   s u b s t a n t i a l l y   f o r  

the  full  l engh t   t h e r e o f ,   of  an  e x t r u d e d   s e c t i o n a l   core  (2)  of  a  

s p o n g e - l i k e   m a t e r i a l ,   and  s e v e r i n g   of  the  same  (2)  to  s e p a r a t i o n ;  

E)  s i m u l t a n e o u s   w i t h d r a w a l   from  s a i d   l i n ing   t u b i n g   (5)  of  both  s a i d  

o u t e r   t u b u l a r   f a b r i c   (3)  and   s p o n g e - l i k e   m a t e r i a l   core   (2)  from  s a i d  

l i n i n g   t u b i n g   (5),   t h e r e b y   s a i d   core  (2)  is  p o s i t i o n e d   wi thin   s a i d  

t u b u l a r   f a b r i c   (3)  with  r o u g h e n e i n g   loops  now  f a c i n g   o u t w a r d l y   a n d  

a  c o n t i n u o u s   s t a r t i n g   b l a n k   (6)  of  c o n s i d e r a b l e   l e n g h t s ,   e .g ;   f i v e  

mete r s   long ,   is  f o r m e d ;  

F)  s e p a r a t i o n   from  s a i d   s t a r t i n g   b l a n k   (6)  of  i n d i v i d u a l   c o m p o s i t e  

c o n s t r u c t i o n   s p o n g e s   (1)  by  means   of  a  wide  s t r i p - l i k e   heat  s e a l e d  

b a n d   (4)  p r o d u c e s   u n d e r   t h r u s t   and  c o m p r e s s i o n .  



8.  A  m e t h o d   a c c o r d i n g   to  c la im  7,  w h e r e i n   d u r i n g   the  heat   s e a l i n g  

s t ep ,   a  hea t   s e a l e d   band   s h a r e d   by  two  s u c c e s s i v e   c o m p o s i t e  

s p o n g e s   (1)  Is  f o rmed ,   sa id   heat   s e a l e d   b a n d   be ing   then  s e v e r e d   b y  

means  of  a  c u t t i n g   member  or  the  l i k e .  

9.  A  method   a c c o r d i n g   to  c l a i m s  7   and   8,  c h a r a c t e r i z e d   in  t h a t ,   on  

the  h a l f - j a w s   of  the  heat  s e a l i n g   h e a d ,   the  hea t   s e a l i n g   r e c e s s e s   o r  

i m p r e s s i o n s ,   if  a n y ,   are  c o n f i g u r e d ,   or  the  hea t   s e a l i n g   p r e s s u r e  

set ,   such   as  to  c a u s e ,   d u r i n g   the  hea t   s e a l i n g   s t ep ,   a  d i s p l a c e m e n t  

of  t h e r m o p l a s t i c   m a t e r i a l   to  form  p r o t r u d i n g   ou t e r   end  c o r n e r   e d g e s  

(4a)  and   end  f l a p s   (4b)  from  the  l o n g i t u d i n a l   s i de s   of  c o m p l e t e d  

s p o n g e s .  
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