
@  0 J J J   European  Patent  Office  ©  Publication  number:  0  0 9 7   4 8 3  

%S&r*  Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  83303432.S  ©  Int.  CI.3:  D  06  F  3 7 / 2 6  

©  Date  of  filing:  14.06.83 

J  
Europaisches  Pa ten tamt  

European  Patent  Office  ©  Publication  number: 

Office  europeen  des  brevets 

©  Priority:  16.06.82  GB  8217437  ©  Applicant:  REED  INTERNATIONAL  P.L.C. 
82,  Piccadilly 
London,  W1  A  lEJ(GB) 

©  Date  of  publication  of  application  : 
04.01.84  Bulletin  84/1  ©  Inventor:  Hancock,  Frank  John  Thompson 

Heath  Lodge  Elm  Grove 
©  Designated  Contracting  States:  Alderley  Edge  Cheshire(GB) 

BE  DE  FR  IT  LU  NL 
@  Representative:  Rushton,  RonaW  et  al, 

SOMMER  VILLE  &  RUSHTON  11  Holywell  Hili 
St.  Albans  Hertfordshire  AL1  3EZ(GB) 

©  Wash  tubs. 
@  Wash  tubs  for  domestic  front  loading  washing 
machines,  where  rigidity  of  the  back  plate  supporting  the 
rotatable  drum  is  an  essential  requisite,  are  made  more  rigid, 
quicker,  stronger  and  cheaper  as  solid  mouldings  than  as 
structural  foam  mouldings,  the  latter  being  the  accepted 
norm  for  maximising  panel  stiffness.  Preferred  materials  are 
fibre  reinforced  thermoplastic  compositions  free  from  blow- 
ing  agents.  The  back  plates  are  moulded  in  a  Greek  Fan 
configuration  comprising  a  plurality  of  sectors  adjacent  ones 
of  which  are  relatively  displaced  axially  of  the  wash  tub  and 
are  joined  at  their  radial  edges  by  axially  extending  webs,  the 
sectors  preferably  being  thicker  than  the  webs. 



The  i n v e n t i o n   r e l a t e s   to   wash  t u b s   s u i t a b l e   f o r   u se   i n  

d o m e s t i c   f r o n t   l o a d i n g   w a s h i n g   m a c h i n e s   f o r   l a u n d e r i n g  

c l o t h e s ,   and  in  p a r t i c u l a r   to   wash  t u b s   m o u l d e d ,   a t   l e a s t  

in  p a r t ,   f r om  p l a s t i c s   m a t e r i a l s .  

W a s h i n g   m a c h i n e s   of  t h i s   k i n d   a r e   p r o v i d e d   w i t h   a  wash   t u b  

w i t h i n   w h i c h   i s   m o u n t e d   a  r o t a t a b l e   drum  f o r   h o l d i n g   t h e  

c l o t h e s   to   be  w a s h e d .   The  wash  t u b s   a r e   u s u a l l y   s u b s t a n t -  

i a l l y   c y l i n d r i c a l   in  s h a p e   w i t h   a  b a c k   p l a t e   c l o s i n g   one  e n d  

of  t h e   t u b   and  a  w a t e r - r e t a i n i n g   f l a n g e   a t   t h e   o t h e r   end  o f  

t h e   t u b ,   t h e   t u b s   a l s o   h a v i n g   v a r i o u s   l u g s   or  b r a c k e t s   f o r  

m o u n t i n g   them  in  an  o u t e r   c a s i n g .  

To  a v o i d   r e q u i r i n g   e x c e s s i v e   a m o u n t s   of  w a t e r ,   d u r i n g   w a s h i n g ,  

i t   i s   d e s i r a b l e   t o   h a v e   min imum  c l e a r a n c e   b e t w e e n   t h e  

r o t a t a b l e   drum  and  t h e   wash   t u b .   H o w e v e r ,   t h e   drum  of  a  

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

a t   t h e   c e n t r e   of  t h e   b a c k   p l a t e   of  t h e   t u b ,   and  t h i s   may  b e  

s u b j e c t e d   to   s t r o n g   m e c h a n i c a l   s t r e s s e s ,   e s p e c i a l l y   d u r i n g  

s p i n   d r y i n g   of  an  o u t - o f - b a l a n c e   w a s h i n g   l o a d .   Any  s m a l l  

f l e x i n g   w h i c h   o c c u r s   in  t h e   back   p l a t e   i s   m a g n i f i e d   a t   t h e  

open  end  of  t h e   d rum,   so  t h a t   s m a l l   c l e a r a n c e s   t h e r e   may  b e  

l o s t ,   u s u a l l y   w i t h   c a t a s t r o p h i c   r e s u l t s .  

F l e x i n g   of  t h e   back   p l a t e   i s   g e n e r a l l y   more  d i f f i c u l t   t o  



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

t h o s e   u s i n g   t r a d i t i o n a l   m e t a l s ,   and  c u r r e n t   d e s i g n s   h a v e  

t a c k l e d   t h i s   p r o b l e m   by  u s i n g   back   p l a t e s   h a v i n g   p a r t i c u l -  

a r l y   s t i f f   s p a t i a l   c o n f i g u r a t i o n s ,   and  by  u s i n g   m o u l d i n g  

c o m p o s i t i o n s   and  p r o c e d u r e s   w h i c h   a r e   w e l l   known  t e c h n i q u e s  

f o r   o b t a i n i n g   s t i f f e r   p r o d u c t s .   Thus  t h e   p r e f e r r e d   s h a p e  

w h i c h   has   been   d e v e l o p e d   i s   t h a t   o f t e n   r e f e r r e d   to   as  a  

" G r e e k   Fan"  and  c o m p r i s e s   a  p l u r a l i t y   of  s e c t o r s ,   t y p i c a l l y  

b e t w e e n   t w e l v e   and  e i g h t e e n   in  n u m b e r .   The  i n n e r   end  o f  

e a c h   s e c t o r   a d j a c e n t   t h e   b e a r i n g   f o r   t h e   drum  i s   d i s p l a c e d  

a x i a l l y   of  t h e   t u b   w i t h   r e s p e c t   to   t h e   a d j a c e n t   s e c t o r s .  

T h e r e   i s   u s u a l l y   l i t t l e   or   no  r e l a t i v e   a x i a l   d i s p l a c e m e n t  

at   t h e   o u t e r   ends   of   t h e   a d j a c e n t   s e c t o r s .   A d j a c e n t  

s e c t o r s   a r e   i n t e r - c o n n e c t e d   a l o n g   t h e i r   r a d i a l   e d g e s   b y  

a x i a l l y   e x t e n d i n g   w e b s ;   t h u s   an  a n n u l a r   s e c t i o n   of  t he   b a c k  

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

I t   i s   a  w e l l   known  g e n e r a l   p r i n c i p l e   in  p l a s t i c s   t e c h n o l o g y ,  

t h a t   a  f o a m e d   m o u l d i n g ,   by  v i r t u e   of  i t s   g r e a t e r   t h i c k n e s s ,  

w i l l   h a v e   a  g r e a t e r   p a n e l   s t i f f n e s s   t h a n   an  u n f o a m e d   p a n e l  

of  t h e   same  w e i g h t .   I t   i s   t h e r e f o r e   n o t   s u r p r i s i n g   t h a t  

w i t h   t h e   i n t e n t i o n   of  o b t a i n i n g   maximum  p a n e l   s t i f f n e s s ,  

wash  t u b   back   p l a t e s   a r e   c u r r e n t l y   b e i n g   m o u l d e d   f r o m  

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

r e l a t i v e l y   t h i c k   f o a m e d   p a n e l s ,   e . g .   as  a  f o a m e d   c o r e   w i t h  

s u b s t a n t i a l l y   s o l i d   s k i n s   on  e i t h e r   s i d e   o f t e n   r e f e r r e d   t o  

as  " S t r u c t u r a l   F o a m " .  



H o w e v e r ,   as  a  b a s i s   f o r   t h i s   i n v e n t i o n   i t   ha s   now  been  f o u n d  

t h a t   f o r   wash  t u b   b a c k   p l a t e s   in  a  G r e e k   Fan  c o n f i g u r a t i o n ,  

p a n e l   s t i f f n e s s   i s   n o t   t h e   c r i t i c a l   p a r a m e t e r   in  d e t e r m i n i n g  

i t s   o v e r a l l   r i g i d i t y .   The  m a j o r   s t r e s s e s   a r e   t e n s i l e   a n d  

c o m p r e s s i v e   r a t h e r   t h a n   b e n d i n g .   C o n s e q u e n t l y   a  more  r i g i d  

b a c k   p l a t e   w i t h   l e s s   m a t e r i a l   and  s h o r t e r   m o u l d i n g   c y c l e s ,  

and  h e n c e   at   s u b s t a n t i a l l y   l o w e r   c o s t ,   can   be  o b t a i n e d   b y  

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

A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  wash  t u b   f o r  

a  f r o n t   l o a d i n g   w a s h i n g   m a c h i n e   in  w h i c h   t h e   back   p l a t e   h a s  

a  G r e e k   Fan  c o n f i g u r a t i o n   c o m p r i s i n g   a  p l u r a l i t y   of  s e c t o r s  

a d j a c e n t   o n e s   of  w h i c h   a r e   r e l a t i v e l y   d i s p l a c e d   a x i a l l y   o f  

t h e   t u b   and  a r e   j o i n e d   a l o n g   t h e i r   r a d i a l   a d g e s   by  a x i a l l y  

e x t e n d i n g   webs ,   t h e   b a c k   p l a t e   b e i n g   m o u l d e d   from  a  p l a s t i c s  

c o m p o s i t i o n   wh ich   i s   f r e e   f rom  f o a m i n g   a g e n t s .  

A  p r e f e r r e d   wash  t u b   i s   one  h a v i n g   a  t u b u l a r   s h e l l   w h i c h   i s  

i n t e g r a l l y   m o u l d e d   w i t h   t h e   back   p l a t e   f r o m   t h e   same  p l a s t i c s  

c o m p o s i t i o n   wh ich   i s   f r e e   f rom  f o a m i n g   a g e n t .   The  t u b u l a r  

s h e l l   p r e f e r a b l y   has   a  s l i g h t   t a p e r ,   e . g .   a b o u t   40,  t o  

a s s i s t   in  i t s   r e m o v a l   f rom  t h e   m o u l d i n g   t o o l .   I t   can  a l s o  

h a v e   a  s t e p p e d   r a d i u s ,   s t r e n g t h e n i n g   r i b s   and  m o u n t i n g   l u g s .  

A  number   of  a d v a n t a g e s   a c c r u e   f rom  t h e   p r e s e n t   i n v e n t i o n .  

For   e x a m p l e ,   t he   s t r e n g t h   of  a  s o l i d   m o u l d i n g   is   m o r e  

p r e d i c t a b l e   t h a n   t h a t   of  a  foamed  m o u l d i n g   w h i c h   has  to   b e  



o v e r - e n g i n e e r e d   t o   some  e x t e n t   to   e n s u r e   a d e q u a t e   s t r e n g t h .  

A  f u r t h e r   r e q u i r e m e n t   w h i c h   i s   s a t i s f i e d   by  t h e   i n v e n t i o n  

is   t h a t   t h e   b a c k   p l a t e   m u s t   n o t   o n l y   be  s t i f f ,   bu t   i t   m u s t  

have   s u f f i c i e n t   s t r e n g t h   to   w i t h s t a n d   t h e   r e p e a t e d   s u b s t a n t -  

i a l   l o a d i n g s   a r o u n d   t h e   d r u m - s u p p o r t i n g   b e a r i n g   w i t h o u t  

f r a c t u r e .   I t   h a s   b e e n   f o u n d   t h a t   when  u s i n g   a  f o a m i n g  

c o m p o s i t i o n ,   i t   was  u n f o r t u n a t e l y   in  t h e s e   m o s t   h i g h l y  

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

M o r e o v e r ,   t h e   v e r y   p r e s e n c e   of  f o a m i n g   a g e n t   n e c e s s i t a t e s  

l o n g e r   c y c l e   t i m e s   t o   p r e v e n t   p o s t   m o u l d i n g   b l o w i n g ,   w i t h  

a  r e s u l t   t h a t   f o r   t h i s   p a r t i c u l a r   s h a p e ,   any  s a v i n g   i n  

m a t e r i a l   c o s t   w h i c h   m i g h t   have   b e e n   a c h i e v e d   by  f o a m i n g  

would   be  s m a l l ,   and  t h e   a d d i t i o n a l   p r o d u c t i o n   c o s t s   can  b e  

a  g r e a t e r   e f f e c t .   I n d e e d ,   t h i s   can   be  e x a c e r b a t e d   w h e n  

demand  f o r   a  h i g h   p r o d u c t i o n   r a t e   can  o n l y   be  met  on  t h e  

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

In  p r a c t i c e   a  b a c k   p l a t e   i s   p r e f e r r e d   in  w h i c h   t h e   t h i c k n e s s  

of  t h e   s e c t o r s   i s   g r e a t e r   t h a n   t h e   t h i c k n e s s   of  t h e i r   i n t e r -  

c o n n e c t i n g   w e b s .   A d v a n t a g e o u s l y   t h e   t h i c k n e s s   of  t h e  

s e c t o r s   i s   b e t w e e n   5  mm.  and  6  mm.  The  t h i c k n e s s   r a t i o   o f  

web  to   s e c t o r   l i e s   p r e f e r a b l y   w i t h i n   t h e   r a n g e   0 .75   to   0 . 9 ,  

e s p e c i a l l y   a b o u t   0 . 8 .   T h u s ,   f o r   e x a m p l e ,   5 .5   mm.  t h i c k  

s o l i d   s e c t o r s   c o m b i n e d   w i t h   o n l y   4 .5   mm.  t h i c k   i n t e r c o n n e c t -  

ing  webs ,   g i v e   a  s t r o n g   and  s t i f f   b a c k   p l a t e   c o n f i g u r a t i o n  

f o r   m o u l d i n g   f rom  30%  g l a s s   f i l l e d   p o l y p r o p y l e n e .   A l s o ,  

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



of  t h e   wash   t u b   i s   l e s s   t h a n   t h e   t h i c k n e s s   of  t h e   s e c t o r s  

and  i s ,   f o r   e x a m p l e ,   t h e   same  as  t h e   t h i c k n e s s   of  t h e   a x i a l l y  

e x t e n d i n g   w e b s .  

The  s e c t o r s   of  t h e   back   p l a t e   a r e   p r e f e r a b l y   a l l   o r i e n t a t e d  

w i t h   t h e i r   p l a n e s   a t   an  a n g l e   of  l e s s   t h a n   90°  to   t h e   a x i s  

of  r o t a t i o n   of  t h e   drum  and  a l l   s l o p e   in  t h e   same  d i r e c t i o n .  

T h i s   i s   in  c o n t r a s t   to   known  G r e e k   Fan  b a c k   p l a t e s   t h e  

p l a n e s   of  whose   s e c t o r s   s l o p e   in  o p p o s i t e   d i r e c t i o n s .   T h e  

a n g l e   of  o r i e n t a t i o n   of  a l t e r n a t e   s e c t o r s   i s   p r e f e r a b l y  

l e s s   t h a n   t h a t   of  t h e   o t h e r   s e c t o r s   t h e r e b e t w e e e n   by  a n  

a m o u n t   w i t h i n   t h e   r a n g e   5  to  2 5 ° ,   s u c h   t h a t   t h e   o u t e r   e n d s  

of  a d j a c e n t   s e c t o r s   a r e   c l o s e r   t o g e t h e r   t h a n   t h e   i n n e r   e n d s  

of  a d j a c e n t   s e c t o r s .  

I t   has   a l s o   been   f o u n d   t h a t   r i g i d i t y   may  be  i m p r o v e d   b y  

p r o v i d i n g   p a r t   way  a l o n g   t he   r a d i u s   of  t h e   s e c t o r s   a n  

a n n u l a r   web  j o i n i n g   t o g e t h e r   t h e   a x i a l l y   e x t e n d i n g   w e b s ,  

t h e   a n n u l a r   web  b e i n g   c o a x i a l   w i t h   t h e   a x i s   of  drum  r o t a t i o n .  

The  a n n u l a r   web  i s   mos t   s u i t a b l y   a t   a  r a d i u s   of  b e t w e e n   o n e  

q u a r t e r   and  one  h a l f ,   p r e f e r a b l y   a b o u t   one  t h i r d ,   t h e   r a d i u s  

of  t h e   b a c k   p l a t e ,   and  t h e   a x i a l   l e n g t h   of  t h e   web  i s  

p r e f e r a b l y   e q u a l   to   t h e   a x i a l   l e n g t h   of  t h e   i n t e r c o n n e c t i n g  

webs  at   t h e   same  r a d i u s .  

P r e f e r r e d   p l a s t i c s   c o m p o s i t i o n s   a r e   f i b r e   r e i n f o r c e d  

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

l e n e   c o n t a i n i n g   at   l e a s t   20%  by  w e i g h t   of  g l a s s   f i b r e s .  



The  i n v e n t i o n   i s   f u r t h e r   i l l u s t r a t e d   by  r e f e r e n c e   to   a  

s p e c i f i c   e m b o d i m e n t   t h e r e o f   shown  in  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h  

F i g u r e   1  i s   an  a x i a l   v i e w   of  a  b a c k   p l a t e   a c c o r d i n g   to   t h e  

i n v e n t i o n ,  

F i g u r e   2  i s   a  s e c t i o n   a l o n g   t h e   l i n e   I I   I I   of   F i g u r e   1 ,  

F i g u r e   3  i s   a  s e c t i o n   a l o n g   t h e   l i n e   I I I   I I I   of  F i g u r e   1 ,  

a n d  

F i g u r e   4  i s   a  d e t a i l   of  F i g u r e   3  m o d i f i e d   t o   show  a n  

a l t e r n a t i v e   c o n f i g u r a t i o n .  

The  b a c k   p l a t e   1  shown  in  t h e   d r a w i n g s   h a s   a  G r e e k   F a n  

c o n f i g u r a t i o n   c o m p r i s i n g   a  p l u r a l i t y   of  s e c t o r s   2,  3  d i s p l a c -  

ed  f r o m   e a c h   o t h e r   a l o n g   t h e   a x i s   A-A  of  t h e   wash   t u b  

t h o s e   m a r k e d   2  in  F i g u r e   1  b e i n g   c l o s e r   to   t h e   v i e w e r   t h a n  

t h o s e   m a r k e d   3.  A d j a c e n t   s e c t o r s   2  and  3  a r e   i n t e r c o n n e c t e d  

a l o n g   t h e i r   r a d i a l   e d g e s   by  a x i a l l y   e x t e n d i n g   webs   4,  a s  

shown  in  t h e   s e c t i o n   of  F igure   2.  The  t h i c k n e s s   'X'  of  t h e  

s e c t o r s   2,  3  i s   g r e a t e r   t h a n   t h e   t h i c k n e s s   'Y'  of  t h e   webs  4 .  

The  p l a n e s   of  t h e   s e c t o r s   2  and  3  s l o p e   a t   a n g l e s   ' a '   a n d  

' b ' ,   b o t h   l e s s   t h a n   90° ,   w i t h   r e s p e c t   to   t h e   a x i s   A-A  a n d  

t h e y   a l l   s l o p e   in  t h e   same  d i r e c t i o n ,   i . e .   t o w a r d s   t h e   o p e n  

m o u t h   of   t h e   wash   t u b .   The  d i f f e r e n c e   b e t w e e n   t h e   a n g l e s  

' a '   and  ' b '   i s   in  t h e   r a n g e   5  to   2 5 0 .  



A r o u n d   t h e   c i r c u m f e r e n c e   i s   a  f l a n g e   5,  w h i c h   is   j o i n e d   t o  

a l l   t h e   s e c t o r s   2  and  3  and  t h e i r   i n t e r c o n n e c t i n g   webs  4 ,  

and  i s   p r o v i d e d   f o r   b o l t i n g   t h e   b a c k   p l a t e   to   a  s e p a r a t e l y  

f o r m e d   t u b u l a r   s h e l l   ( no t   s h o w n ) .   The  i n n e r   ends   of  t h e  

s e c t o r s   2  and  3  a r e   j o i n e d   to   a  hub  6  f o r   h o u s i n g   a  d r u m -  

s u p p o r t i n g   b e a r i n g   ( n o t   s h o w n ) ,   a d j a c e n t   s e c t o r s   b e i n g  

c o n n e c t e d   to   o p p o s i t e   e n d s   of  t h e   h u b ,   as  shown  i n  

F i g u r e   3.  At  a b o u t   one  t h i r d   of  t h e   back   p l a t e   r a d i u s ,  

i s   an  a n n u l a r   web  7,  w h i c h   i s   j o i n e d   to   e a c h   of  t h e   webs  4 .  

A  b a c k   p l a t e   s u b s t a n t i a l l y   as  i l l u s t r a t e d   was  i n j e c t i o n  

m o u l d e d   f rom  a  p o l y p r o p y l e n e   c o m p o s i t o n   c o n t a i n i n g   30%  b y  

w e i g h t   of  g l a s s   f i b r e ,   and  in  t h e   a b s e n c e   of  any  b l o w i n g  

a g e n t   i t   e m e r g e d   as  a  s i n g l e   i n t e g r a l   m o u l d i n g   of  s o l i d  

p l a s t i c s   c o m p o s i t i o n .   The  d i a m e t e r   of  t h e   back   p l a t e   w a s  

470  mm.,  p l u s   a  35  mm.  f l a n g e   5  a r o u n d   i t s   c i r c u m f e r e n c e .  

The  t h i c k n e s s   of  t h e   s e c t o r s   2,  3  was  5 .5   mm.,  w i t h   t h e  

i n t e r c o n n e c t i n g   webs  4  and  t u b u l a r   web  7  b e i n g   t h i n n e r   a t  

4 .5   mm. 

The  m o d i f i c a t i o n   shown  in  F i g u r e   4  i s   a  s u i t a b l e   edge   c o n -  

f i g u r a t i o n   when  m o u l d i n g   a  t u b u l a r   s h e l l   t o g e t h e r   w i t h   t h e  

back   p l a t e   as  an  i n t e g r a l   m o u l d i n g .   A  p o r t i o n   of  t h e   s h e l l  

8  i s   shown  in  s e c t i o n ,   j o i n e d   to   r a d i a l   s e g m e n t s   2,  3  a n d  

i n t e r c o n n e c t i n g   web  4.  No  c i r c u m f e r e n t i a l   f l a n g e   i s   n e e d e d  

w i t h   such   i n t e g r a l   m o u l d i n g s ,   bu t   s u p p o r t i n g   b r a c k e t s   a n d  

o t h e r   s t a n d a r d   f i t t i n g s   can  be  m o u l d e d   on  to  t h e   o u t e r  



s u r f a c e   of  t h e   s h e l l ,   as   r e q u i r e d .   The  s h e l l   8  i s   s h o w n  

as  h a v i n g   a  t h i c k n e s s   'Y '   t h e   same  as  t h e   webs  4 .  



1.  A  wash  t u b   f o r   a  f r o n t   l o a d i n g   w a s h i n g   m a c h i n e   h a v i n g  

a  b a c k   p l a t e   c o m p r i s i n g   a  p l u r a l i t y   of  s e c t o r s  

a d j a c e n t   o n e s   of  w h i c h   a r e   r e l a t i v e l y   d i s p l a c e d  

a x i a l l y   of  t h e   t u b   and  a r e   j o i n e d   a l o n g   t h e i r   r a d i a l   e d g e s  

by  a x i a l l y   e x t e n d i n g   w e b s ,   t h e   back   p l a t e   b e i n g   m o u l d e d   f r o m  

a  p l a s t i c s   c o m p o s i t i o n   w h i c h   i s   f r e e   f r o m   f o a m i n g   a g e n t s .  

2.  A  wash   t u b   a c c o r d i n g   to   C l a i m   1,  and  c o m p r i s i n g   a  

t u b u l a r   s h e l l   w h i c h   i s   i n t e g r a l l y   m o u l d e d   w i t h   t h e   b a c k  

p l a t e   f rom  t h e   same  p l a s t i c s   c o m p o s i t i o n   w h i c h   i s   f r e e  

f rom  f o a m i n g   a g e n t .  

3.  A  wash  t u b   a c c o r d i n g   to   C l a i m   1  or  2,  w h e r e i n   t h e  

t h i c k n e s s   of  t h e   s e c t o r s   is   g r e a t e r   t h a n   t h e   t h i c k n e s s   o f  

t h e   a x i a l l y   e x t e n d i n g   w e b s .  

4.  A  wash  t u b   a c c o r d i n g   to   C l a i m   3,  w h e r e i n   t h e   s e c t o r s  

have   a  t h i c k n e s s   in  t h e   r a n g e   5  mm.  t o   6  mm. 

5.  A  wash  t u b   a c c o r d i n g   to  C l a i m   3  or   4  w h e r e i n   t h e  

t h i c k n e s s   r a t i o   of  web  to   s e c t o r   l i e s   w i t h i n   t h e   r a n g e  

0 . 7 5   to   0 . 9 .  

6.  A  wash  t u b   a c c o r d i n g   to  a n y  o n e   of  C l a i m s   3  to   5 ,  

and  h a v i n g   a  t u b u l a r   s h e l l   whose  w a l l   t h i c k n e s s   i s   l e s s  



t h a n   t h e   t h i c k n e s s   o f   t h e   s e c t o r s .  

7.  A  wash   t u b   a c c o r d i n g   to  C l a i m   6,  w h e r e i n   t h e   w a l l  

t h i c k n e s s   of  t h e   t u b u l a r   s h e l l   i s   t h e   same  as  t h e   t h i c k n e s s  

of  t h e   a x i a l l y   e x t e n d i n g   w e b s .  

8.  A  wash   t u b   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g  

C l a i m s   w h e r e i n   t h e   s e c t o r s   of  t h e   b a c k   p l a t e   a r e   a l l   o r j e n t -  

a t e d   w i t h   t h e i r   p l a n e s   a t   an  a n g l e   of   l e s s   t h a n   90°  to   t h e  

a x i s   of  t h e   r o t a t i o n   of   t h e   d r u m .  

9.  A  wash   t u b   a c c o r d i n g   to   C l a i m   8  w h e r e i n   t h e   a n g l e   o f  

o r i e n t a t i o n   of  a l t e r n a t e   s e g m e n t s   i s   l e s s   t h a n   t h a t   of  t h e  

o t h e r   s e g m e n t s   t h e r e b e t w e e n   by  an  a m o u n t   w i t h i n   t h e   r a n g e  

5  to   2 5 ° ,   s u c h   t h a t   t h e   o u t e r   e n d s   of   t h e   s e c t o r s   l i e   i n  

p l a n e s   c l o s e r   t o g e t h e r   t h a n   t h e   i n n e r   e n d s   of  t h e   s e c t o r s .  

10.  A  wash  t u b   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g  

C l a i m s   w h e r e i n   t h e   p l a s t i c s   c o m p o s i t i o n   i s   a  f i b r e   r e i n -  

f o r c e d   t h e r m o p l a s t i c s   m a t e r i a l .  

11.  A  wash   t u b   a c c o r d i n g   to   C l a i m   10,  in  w h i c h   t h e  

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

c o n t a i n i n g   a t   l e a s t   20%  by  w e i g h t   of  g l a s s   f i b r e s .  
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