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54)  Apparatus  for  controlling  the  winding  up  and  unwinding  on  rolls  of  toweling  or  the  like. 

The  apparatus  (Fig.  4)  controls  the  unwinding  and  t h e  
winding  up  of  rolls  of  toweling,  wherein  roll  B1  during 
winding  up  is  held  on  a  wind-up  roller  160  whose  journals 
162  are  engaged  in  grooves  164  of  two  bars  166  mounted  on 
support  plates  El  and  E2  of  the  support  structure  E  of  the 
apparatus.  The  weight  of the  roll  B1  being  wound  up  rests  on 
the  periphery  of  a  pull  roller  92  actuated  by  gear  means  F2 
ending  in  a  pull  roller  48,  which,  in  turn,  is  actuated  by  the 
pull  exerted  by  the  user  on  a  loop  B6  formed  by  a  length  of 
toweling  B  between  the  roll  B1  and  the  unwound  roll  B2.  The 
latter  roll  is  rotatably  disposed  on  an  arcuate  bottom  of  a 
pivotable  receptacle  A3  supported  on  a  base  plate  A1  of  the 
cabinet  A  of  the  apparatus  on  a  slidable  pivot  14.  The  other 
end  of  plate  B6  extends  either  through  an  interspace  38  or 
between  two  bars  156-158;  all  said  parts  are  located 
rearwardly  of  the  base  Al.  Suitable  devices  F2,  F3,  actuated 
by  the  pull  roller  48,  control  by  sensing  means  F4  either  the 
length  of  the  loop  B6  from  time  to  time  formed  beneath  the 
cabinet  A  of  the  apparatus  or  the  withdrawal  on  the 
wound-up  roll  B,  of  the  end  of  the  toweling  being  unwound 
from  unwinding  roll  B2. 





The  i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r  

c o n t r o l l i n g   t h e   w i n d i n g   up  and  t h e   u n w i n d i n g   of  t o w e l -  

ing   or   t h e   l i k e .   The  t o w e l i n g   u s e d   in   p u b l i c   p l a c e s   i s  

g e n e r a l l y   made  of   w e l l - k n o w n   t e x t i l e   f a b r i c s   wound  o n  

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

t h e   u n w i n d i n g   and  t h e   w i n d i n g   up  of  t h e   t o w e l i n g .  

T h e s e   o p e r a t i o n s   a r e   p e r f o r m e d   b y  a   u s e r   who  p u l l s   or   d r a w s  

a  l e n g t h   of   p r o j e c t i n g  t o w e l i n g   to  f o rm  a  l o o p   b e n e a t h  

t h e   a p p a r a t u s .   The  l o o p   o f  t o w e l i n g   u s e d   f rom  t i m e   to  t i m e  

i s   r e p l a c e d   by  a  new  l e n g t h   of  t o w e l i n g   w h i c h   i s   a g a i n  

u n r o l l e d   and  wound  up  on  t h e   r e l a t i v e   r o l l s ,   and  so  f o r t h .  

In  t h e   h e r e t o f o r e   a p p a r a t u s   t h e   end  of  t h e   r o l l  

of   c l e a n   t o w e l i n g   i s   s i g n l a e d   to  t h e   u s e r   by  t h e   end  of   t h e  

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

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

n e w  r o l l .   I t   w i l l   b e .  a p p r e c i a t e d   t h a t   a t   t h e   end  o f  

t h e   u s e   of   e v e r y   r o l l   t h e r e   a l w a y s   e x t e n d s   f rom  t h e  

c a b i n e t   of   t h e   a p p a r a t u s   t h e   end  of  t h e  s o i l e d   t o w e l i n g ,  

p r e v i o u s l y   wound  on  t h e   r e l a t i v e   r o l l e r .   T h i s   s i t u a t i o n  

i s   q u i t e   i n c o n v e n i e n t   and  e n t a i l s   to  a  c e r t a i n   e x t e n t  

l i m i t e d   d i s t r i b u t i o n   and  u s e   of   s u c h   a p p a r a t u s .   For   e x a m p l e ,  

many  u s e r s   can   u s e   t he   end  p o r t i o n   of  t he   e x t e n d i n g  

t o w e l i n g ;   a l s o ,   s u c h   u s e r s   c an   p u l l   s u c h   e n d  p o r t i o n   a n d  

t h e r e b y   u n w i n d   t h e   r e e l   of  t h e   s o i l e d   t o w e l i n g   and  e v e n  

b r e a k   t h e   a p p a r a t u s   or  c a u s e   o t h e r   t r o u b l e s .   The  p r o b l e m  



i s   a l s o   a g g r a v a t e d   in   t h a t   t h e   end   p o r t i o n   of  t h e   e x -  

t e n d i n g   t o w e l i n g   s u s p e n d e d   f r o m   t h e   a p p a r a t u s   i s   n o t   c o n -  
t r o l l e d   any  more   by  t h e   d i s p e n s i n g   a p p a r a t u s ,   i t   r e m a i n s  

a t   t h e   m e r c y   of  u n a u t h o r i z e d   t a m p e r e r s   who  may  even   r e -  

move  t h e   t o w e l i n g .  

The  i n v e n t i o n   a ims   a t   e l i m i n a t i n g   t h e s e   d i s -  

a d v a n t a g e s   by  w i t h d r a w i n g   to  t h e   i n t e r i o r   of   t h e  c a b i n e t  

of   t h e   a p p a r a t u s   t h e   end  r u n   of   t h e   r o l l   a t   t he   t e r -  

m i n a t i o n   of  t h e   u n w i n d i n g   of  t h e   r o l l .  

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e  

an  a p p a r a t u s   a d a p t e d   to  c o n t r o l   t h e   u n w i n d i n g   and  t h e  

w i n d i n g   up  of  t o w e l i n g ,   in   a  s i m p l e   and  p r a c t i c a l   w a y ,  
e n s u r i n g   t h a t   t h e   p l a c i n g   and  t h e   r e p l a c i n g   of  new  r o l l s  

and   of  t he   s o i l e d  o n e s   a r e   p r o m p t l y   h a n d l e d   e v e n   b y  

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

u s e   of  t o o l s   of   any   k i n d .  

S t i l l   a n o t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s   to  p r o -  
v i d e   an  a p p a r a t u s   of   t he   d e s c r i b e d   t y p e   w h i c h ,   in   a d d i t i o n  

to  r e a d y   r e p l a c e m e n t   of  new  and   s o i l e d   r o l l s ,   a t t a i n s   t h e  

g o a l   of  v a r y i n g   and  c o n t r o l l i n g   w i t h   e q u a l   e a s e   a n d  

r e a d i n e s s   t h e   l e n g t h   of  t h e   l o o p   e x t e n d i n g   f rom  t h e  

c a b i n e t   of  t h e   a p p a r a t u s .  

And  f i n a l l y ,   s t i l l   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n  

i s   to  p r o v i d e   an  a p p a r a t u s   w h i c h ,   t o g e t h e r   w i t h   t h e   a f o r e -  

m e n t i o n e d   o b j e c t s ,   e l i m i n a t e s   t h e   p o s s i b i l i t y   of   u n -  

a u t h o r i z e d   t a m p e r i n g .  

The  a p p a r a t u s   of  t h e   i n v e n t i o n   e n c o m p a s s e s  
two  r o l l s   or   r o l l e r s   of  t o w l e i n g ,   r e s p e c t i v e l y   f o r   u n w i n d i n g  

and  w i n d i n g   up,   and   so  l o c a t e d   t h a t   a  l e n g t h   of   t o w e l i n g  

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

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

t i m e   a f t e r   t i m e ,   t h e   i n i t i a l   r u n   o f  t h e . l o o p   b e i n g   c o n -  

t r o l l e d   by  s e n s i n g   m e a n s   r e s p o n s i v e   to  t h e   u s e r ' s   p u l l .   T h e  

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

v i a   u n i d i r e c t i o n a l   e n g a g i n g   m e a n s   to  w i n d - u p   m e a n s ,  

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



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

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

b y  s e n s i n g   m e a n s   and  in   c o m m u n i c a t i o n   w i t h   t h e   i n i t i a l  

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

m a n n e r   t h a t ,   when  s a i d   s e n s i n g   means   s i g n a l   t h e   a b s e n c e  

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

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

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

means   to  r e t r a c t   to  t h e   i n t e r i o r   of  t h e   a p p a r a t u s   t h e  

t e r m i n a l   l e n g t h   of  t h e   l o o p   p r o j e c t i n g   f rom  s a i d   a p -  
p a r a t u s .  

E x p e d i e n t l y ,   t h e   e n e r g y   a c c u m u l a t o r   c o n -  

n e c t e d   to  t h e   w i n d - u p   m e a n s   i n c o r p o r a t e s   s p r i n g s ,   p r e f -  

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

to  a  box  a c c o m m o d a t i n g   s a i d   s p r i n g   and  t h e   o t h e r   e n d ,  

v i a   a  s p e e d   r e d u c e r ,   to  w i n d - u p   means   of  t h e   t o w e l i n g ,  

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

p o s e d   b e t w e e n   s a i d   t o w e l i n g   w i n d - u p   means   and  a  s p e e d  

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

in   t h e   p r o p e r   d i r e c t i o n   s a i d   t o w e l i n g   w i n d - u p   means   a t  

t h e   end  of   t h e   u n w i n d i n g   of   t h e   r o l l .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f -  

e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s   w h i c h ,   by  way  o f  

e x a m p l e ,   i l l u s t r a t e   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   a p -  

p a r a t u s   w h i c h   c o n t r o l s   t h e   u n w i n d i n g   and  t h e   w i n d i n g   u p  
of  t o w e l i n g   whose   e n d s   a r e   in   t h e   fo rm  of   r o l l s .   T h e  

i l l u s t r a t e d   a p p a r a t u s   a l s o   c o m p r i s e s   means   f o r   c o n t r o l l -  

ing   t he   i n t e r m i t t e n t   u n w i n d i n g   of   t he   t o w e l i n g   and  o t h e r  

means   f o r   a u t o m a t i c a l l y   r e t r a c t i n g   a  l e n g t h   of  t h e   e n d  

of  t h e   t o w e l i n g   f rom  t h e   e x h a u s t e d   r o l l .   More  p a r t i c u l a r l y :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n a l   v i ew   of  t h e   a p -  

p a r a t u s   of  t h e   i n v e n t i o n   i n  t h e   s e r v i c i n g   p o s i t i o n ,  

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n a l   v i ew   of  F i g u r e   1 

w i t h   some  p a r t s   of  t he   c a b i n e t   b e i n g   r e m o v e d ,  

F i g u r e   3  i s   a  p a r t i a l   t r a n s v e r s e   c r o s s   s e c t i o n  



a l o n g   l i n e   I I I - I I I   of   F i g u r e   1 ,  

F i g u r e   4  i s   a  c r o s s   s e c t i o n   a l o n g   l i n e   I V -  

IV  of  F i g u r e   3 ;  

F i g u r e s   5  and  6  a r e   c r o s s   s e c t i o n s   a l o n g  

l i n e s   V-V  and   V i - V I   of  F i g u r e   2 ,  

F i g u r e   7  i s   a  c r o s s   s e c t i o n   a l o n g   l i n e   V I I -  

VI I   of   F i g u r e   3 ,  

F i g u r e s   8  and   9  a r e   c r o s s   s e c t i o n s   d e v e l o p e d  
in   t h e   p l a n e   of   two  c o n t r o l   g r o u p s ,   i l l u s t r a t e d   i n  

F i g u r e s   5  and  6 ,  

F i g u r e   10  s h o w s ,   on  an  e n l a r g e d   s c a l e ,   t h e  

v i e w   of   t h e   end  of   t h e   r e d u c t i o n   g r o u p   f o r   t h e   a u t o -  

m a t i c   r e w i n d i n g   of   a  l e n g t h   of   t h e   end  l o o p ,  

F i g u r e   11  i s   a  d i a m e t r i c a l   c r o s s   s e c t i o n   o f  

F i g u r e   1 0 .  

I t   w i l l   be  s e e n   f r o m   t h e   f i g u r e s ,   and   p a r -  
t i c u l a r l y   f r o m  F i g s .   1  and   7,  t h a t   t h e   i l l u s t r a t e d   a p -  

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

t r a n s v e r s e   c r o s s   s e c t i o n   and   c o m p r i s e d   of   t h r e e   s t a t i o n -  

a r i l y   j o i n e d   m e m b e r s   w h i c h   f o r m   t h r e e   c h a m b e r s   t o  

s t a t i o n a r i l y   and  in   j u x t a p o s e d   p o s i t i o n s   a c c o m m o d a t e   t w o  

t o w e l i n g   r o l l s   B1  and  B2;  and  i n t e r m e d i a t e   s u i t a b l e  

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

More  s p e c i f i c a l l y ,   c a b i n e t   A  c o m p r i s e s   a  b a s e  

p l a t e   A1  m o u n t e d   and  s u i t a b l y   a n c h o r e d   to   w a l l   C,  f o r  

e x a m p l e ,   by  s c r e w s   C1.  The  u p p e r   e d g e   10  of   t h e   b a s e  

p l a t e   A1  s u p p o r t s   by  means   of  h i n g e s   12  a  c o v e r   A2,  w h o s e  

u p p e r   p a r t   i s   a r c u a t e   and  w h i c h ,   j o i n t l y   w i t h   s a i d  

b a s e   p l a t e ,   d e f i n e s   a  s e m i c i r c u l a r   c h a m b e r   to   r e c e i v e  

t h e   r o l l   of   s o i l e d   t o w e l i n g   B1,  w h i c h ,   on  b e i n g   u n w o u n d  

f rom  r o l l   B2,  i s   r e w o u n d   in   a  m a n n e r   h e r e i n a f t e r   d e s c r i b e d .  

D o w n w a r d l y ,   t h e   b a s e   p l a t e   A1,  s u p p o r t s  a  

s e c o n d   c o v e r   A3  c o n s t i t u t i n g   a  p i v o t a b l e   r e c e p t a c l e  

h a v i n g   a  s e m i c y l i n d r i c a l   b o t t o m   to  r o t a t a b l y   a c c o m m o d a t e  

t o w e l i n g   r o l l   B2  s u c h   t h a t   t h e   i n i t i a l   r u n   B4  i s   u n r e e l e d  

o u t s i d e   t h e   c a b i n e t   A  in   a  m a n n e r   w h i c h   w i l l   p r e s e n t l y   b e  



d e s c r i b e d .   U p w a r d l y ,   t h e   p i v o t a b l e   r e c e p t a c l e   A3  c o m -  

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

p i e c e   14  ( s e e   F i g s .   4  and  7)  w h o s e   e n d s   c o n s t i t u t e  

s l i d e   j o u r n a l s   w h i c h   c o o p e r a t e   w i t h   g u i d e   b a r s   16  p r o -  
v i d e d   b e n e a t h   t h e   b a s e   p l a t e   A1.  The  e n d s   of  t h e   s l i d e  

c r o s s - p i e c e   14  a l s o   p r o v i d e   two  p i v o t s   f o r   m o v a b l y  

h o l d i n g   t h e   p i v o t a b l e   r e c e p t a c l e   A3  so  t h a t ,   in   a d -  

d i t i o n   to   s w i n g i n g   a r o u n d   s a i d   p i v o t s ,   i t   can   be  h o r i -  

z o n t a l l y   s h i f t e d   a l o n g   t h e   b a r s   16  u n t i l   i t   r e a c h e s  

p o s i t i o n   14 '   a r r e s t e d   by  c a t c h e s   15  of  F i g u r e   7  to   m a k e  

p o s s i b l e   t h e   i n t r o d u c t i o n   i n t o   s u c h   c o v e r   of  t h e   r o l l   B2 
of  t h e   t o w e l i n g   to  be  u n w o u n d .  

C o v e r   A2  and  r e c e p t a c l e   A3  a r e   h e l d   in   e n g a g e -  
m e n t   e i t h e r   w i t h   b a s e   p l a t e   A1  or   w i t h   e a c h   o t h e r   b y  

c o n v e n i e n t l y   d i s p o s e d   l a t c h e s .   More  s p e c i f i c a l l y ,  

and  as  i l l u s t r a t e d   in   F i g u r e   7,  t h e   f r o n t   w a l l   o f  

c o v e r   A2  d o w n w a r d l y   p r e s e n t s   b r a c k e t s   18,  w h i c h   h o l d  

c o r r e s p o n d i n g   z i p - l i k e   h o o k s   20  in   a n g u l a r   j o i n t   r e -  
l a t i o n   on  a  p o l y g o n a l   p l a t e   22  w h o s e   e n d s   a r e   c o n v e n i e n t l y  

s u p p o r t e d   f o r   s i m u l t a n e o u s   r o t a t i o n .   Hooks  20  a r e   r o -  

t a t e d   in   t h e   c l o c k w i s e   d i r e c t i o n   ( F i g .   7)  by  t h e   a c t i o n  

of  t h e   c o r r e s p o n d i n g   f l e x i b l e   b l a d e s   23,  whose   f r e e  

ends   s l i d i n g l y   e n g a g e   a  p r o j e c t i o n   i n t e r i o r l y   p r e -  
s e n t e d   f r o m   c o v e r   A2.  In  t h e   a c t i o n   of  t h e   f l e x i b l e  

b l a d e s   23,  t o g e t h e r   w i t h   s a i d   c o v e r   p a r t i c i p a t e   c a t c h  

n i b s   24  a s s o c i a t e d   w i t h   t h e   c o r r e s p o n d i n g   h o o k s   2 0 .  

E v e r y   h o o k   20  e n d s   a t   i t s   f r e e   end  w i t h   a n  

a p e r t u r e   26,  in   w h i c h   i s   e n g a g e d   a  t o o t h   28  s u p p o r t e d  
a t   t h e   f r o n t   end  of   e a c h .  o f   g u i d e   b a r s   16  i n t e g r a l  
w i t h   t h e   b a s e   p l a t e   Al .   The  f r o n t   w a l l   of  t h e   p i v o t -  
a b l e   r e c e p t a c l e   A3  is   p r o v i d e d   n e a r   i t s  e d g e   w i t h   t w o  

w i n d o w s   30,  in   w h i c h   a r e   e n g a g e d   f l e x i b l e   t e e t h   32  p r o -  
v i d e d   a t   t h e   e n d s   of   t h e   g u i d e   b a r s   16  f o r   h o l d i n g  

s a i d   r e c e p t a c l e   l o c k e d   in   a  c l o s e d   c o n d i t i o n .  

The  f r o n t   w a l l   of  c o v e r   A2  s u b s t a n t i a l l y   p r o -  
j e c t s   r e l a t i v e   to  t h e   c o r r e s p o n d i n g   w a l l   of  t h e   p i v o t -  
a b l e   r e c e p t a c l e   A3  and  t he   l o w e r   edge   34  is   a r c u a t e   a n d  



e x t e n d s   to   c o n c e a l   t h e   w i n d o w s   30.   In  a d d i t i o n ,   s a i d  

a r c u a t e   e d g e   34  i s   p r o v i d e d ,   in   c o r r e s p o n d e n c e   w i t h  

t h e   w i n d o w s   30,   w i t h   t o n g u e s   33  w h i c h   e n g a g e   t h e   l o w e r  

p o r t i o n s   of  s a i d   w i n d o w s   t h u s   to  l o c k   t h e   f l e x i b l e  

t e e t h   32  in   t h e   c l o s e d   p o s i t i o n .   When  t h e   c a b i n e t   i s  

c l o s e d ,   t h e   end  of  t h e   a r c u a t e   e d g e   34  i s   d i s p o s e d   t o  

be  a t   a  c o n v e n i e n t   d i s t a n c e   f rom  an  e d g e   35  p r o v i d e d  

in   t h e   u p p e r   p o r t i o n   of   r e c e p t a c l e   A3  to   f o r m   a  s l o t  

t h r o u g h   w h i c h   p a s s e s   and  e x i t s   f r o m   t h e   c o v e r   a  r u n  

of   t h e   t o w e l i n g   B5,  as   w i l l   be  l a t e r   d e s c r i b e d .  

The  two  t o n g u e s   33  ( s e e   F i g .   7)  a r e  w e d g e -  

s h a p e d   and  by  f l e x i b l e   f o r c e   a r e   e n g a g e d   b e t w e e n   t h e  

l o w e r   a r e a s   of   w i n d o w s   30  and  a r e   a t   t h e   u p p e r   p a r t  
l i m i t e d   by  f l e x i b l e   t e e t h   32.  In  s u c h   way  t h e r e   i s  

p r o v i d e d   a  l o c k i n g   c h a i n   f o r   t h e   m o v a b l e   p a r t s   A2  a n d  

A3  of   t h e   c a b i n e t   A  f a c i n g   h o o k s   20  w h i c h   in   t h e   i l -  

l u s t r a t e d   c a s e   a r e   a c t u a t e d   by  a  l o c k   D  c o m p r i s i n g   o n e  

of   t h e   s i d e   w a l l s   of   t h e  c o v e r   A2  ( F i g u r e   1 ) .  

The  r e s u l t   i s   t h a t   when  l o c k   D  i s   a c t u a t e d ,  

h o o k s   20  b e c o m e   d i s e n g a g e d   f rom  t h e   c o r r e s p o n d i n g  

t e e t h   28,  and  t h e   c o v e r   A2  is   p e r m i t t e d   to   s w i n g   a r o u n d  

h i n g e s   12  in   a  c o u n t e r - c l o c k w i s e   d i r e c t i o n   and   i s  

l i f t e d   to   t h u s   g i v e   a c c e s s   f o r   r e m o v a l   of   r o l l   B1  o f  

s o i l e d   t o w e l i n g .  

The  l i f t i n g   of   u p p e r   c o v e r   A2  g i v e s   b e t t e r  

a c c e s s   to   t h e   e n d s   of  f l e x i b l e   t e e t h   32  p r e s e n t e d   b y  

t h e   g u i d e   b a r s   16;  t h e   a c t i o n   t h e r e o n   r e l e a s e s   r e -  

c e p t a c l e   A3  w h i c h   can   now  s w i n g   and  move ,   w i t h   t h e  

e n d s   of   t h e   c r o s s - p i e c e   14,  a l o n g   g u i d e   b a r s   16,  t o  

o p e n   s a i d   r e c e p t a c l e   f o r   r e c e i v i n g   a  new  r o l l   B 2  o f  
t h e   t o w e l i n g   to  be  u n w o u n d .   In  an  i n v e r t e d   o p e r a t i o n ,  

c o v e r s   A 2  a n d   A3  a r e   c l o s e d   and   b l o c k e d   to   t h e   b a s e  

p l a t e   A 1 .  
The  b a s e   p l a t e   Al ,   in   a d d i t i o n   to  t h e   m o v a b l e  

p a r t s   A2  and   A3'  a l s o   s u p p o r t s   a  s u p p o r t   f r a m e   E  f o r  

a  f i r s t   c o m p l e m e n t a r y   d e v i c e   F ,  w h i c h   c o n t r o l s   t h e  u n -  



w i n d i n g   of  t o w e l i n g   B  f r o m   r o l l   B2  and   t h e   w i n d i n g - u p  

of  t h e   s o i l e d   t o w e l i n g   on  r o l l   B1.  The  s u p p o r t   f r a m e  

E  c o m p r i s e s   two  v e r t i c a l   p l a t e s   E1  and  E2'   w h i c h   a r e  

s t a t i o n a r i l y   j o i n e d   to   s a i d   b a s e   b o d y   by  s t a t i o n a r y  

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

E3  h a v i n g   s l o t s   and  c o o p e r a t i n g   s u r f a c e   to  s u r f a c e   w i t h  

s a i d   v e r t i c a l   p l a t e s .   The  s m a l l   p l a t e s   E3  a r e   p e r -  

f o r a t e d   f o r   h o l d i n g   e i t h e r   s c r e w s   E4  w h i c h   l o c k   t h e  

s u p p o r t   f r a m e   E  or   f o r   h o l d i n g   in   s p a c e d   v e r t i c a l   r e -  

l a t i o n s h i p   v e r t i c a l   p l a t e s   E1  and  E2  s u c h   t h a t   t o w e l i n g  

B  can   u n o b s t r u c t e d l y   r u n   t h e r e b e t w e e n   as   w i l l   be  d e s c r i b e d  

p r e s e n t l y .  

In  a d d i t i o n ,   p l a t e   E1  c o m p r i s e s   a l s o   a  d e -  

v i c e   F 2  f o r   d e t e r m i n i n g   and   c o n t r o l l i n g   t h e   l e n g t h   o f  

t o w e l i n g   B6  e x t e n d i n g   o u t s i d e   of  t h e   a p p a r a t u s   i n  

o r d e r   to  f o rm  a  l o o p   of  p r e d e t e r m i n e d   l e n g t h .  

The  o t h e r  p l a t e   E2  a c c o r d i n g l y   h o l d s   a n o t h e r  

d e v i c e   F 3  w h i c h   a t   t h e   end   of   t h e   u n w i n d i n g   of  t h e   r o l l  

B 2  ( a n d ,   c o n s e q u e n t l y ,   t h e   w i n d i n g - u p   of  r o l l   B1)  a u t o -  

m a t i c a l l y   i n t e r v e n e s   f o r   r e t r a c t i n g   to  t h e   i n t e r i o r   o f  

c a b i n e t   A  t h e   f i n a l   p o r t i o n   of   t h e   t o w e l i n g   f rom  r o l l  

B2  to  be  wound  up  on  r o l l   B 1 .  
I t   w i l l   be  a p p r e c i a t e d   t h a t ,   as  a l r e a d y   p o i n t e d  

o u t ,   r o l l   B 1  o f   t h e   unwound   t o w e l i n g   i s   r o t a t a b l y   d i s -  

p o s e d   w i t h i n   t h e   p i v o t a b l e   r e c e p t a c l e   A3  s u c h   t h a t   t h e  

i n i t i a l   p o r t i o n   of   t o w e l i n g   B4  ( s e e   F i g u r e   4)  i s   f r e e  

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

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

t h e   l e f t   of  r o l l   B2  of   F i g u r e   4,  c o - o p e r a t e s   w i t h   a  

w a l l   36  r a i s e d   and  e x t e n d i n g   i n s i d e   t h e   p i v o t a b l e   r e -  

c e p t a c l e   A3  and  e n d i n g   b e l o w   t h e   a r c   c o i n c i d i n g   w i t h   t h e  

a r c u a t e   b o t t o m   of  s a i d   r e c e p t a c l e   A3.  The  p r o j e c t i n g  

w a l l   36  f o r m s   w i t h   t h e   b u i l d i n g   w a l l   an  i n t e r s p a c e   38 

of  a  w i d t h   s u b s t a n t i a l l y   e q u a l   to   t h e   w i d t h . o f   t h e   l o o p  

B,  to  p e r m i t   f r e e   p a s s a g e   of  t h e   l o o p   d u r i n g   t h e   w i n d i n g  

up  on  t h e   w i n d - u p   r o l l   B1.  The  p a t h   of   t h e   l o o p   B  f r o m  



t h e   u n w i n d i n g   r o l l   B2  to   t h e   w i n d i n g - u p   r o l l   B1  i s  

a l o n g   t h e   p a t h   s e e n   in   F i g u r e   4.  The  t o w e l i n g   B4  o f  

t h e   l o o p   u n w o u n d   f rom  r o l l   B2  p a s s e s   t h r o u g h   a  g u i d e  

a p e r t u r e   d e f i n e d   by  e i t h e r   a d j a c e n t   e d g e s   of  t w o  

f l e x i b l e   t e e t h   i n t e g r a l   w i t h   g u i d e   b a r s   16  or   by  t h e  

a r c u a t e   e d g e   34  of  c o v e r   A2  and   a  r i b   35  of  t h e   r e -  

c e p t a c l e   A 3 .  
The  end  B4  of  t h e   l o o p   p a s s e s   t h r o u g h   a  p a i r  

of   r o l l e r s   4 0 - 4 2 ;   t h e   f i r s t   of   t h e s e   r o l l e r s   i s   s u p -  

p o r t e d   by  a  p a i r   of  a rms   j o u r n a l e d   in  p i v o t s   45  o n  

s u p p o r t   p l a t e s   E1  and  E 2 .  
R o l l e r   42  of  t h e   p a i r   4 0 - 4 2   i s   r o t a t a b l y   s u p -  

p o r t e d   by  p l a t e s   E1  and   E 2  a n d   i s   o p e r a t i v e l y   c o n n e c t -  

ed  to   two  d e v i c e s   F 2  a n d   F3  i n   a  m a n n e r   w h i c h   w i l l   b e  

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

a  p u l l   r o l l e r  w h e n   t h e   i n i t i a l   p o r t i o n   B4  of  t h e   u n -  

wound   l o o p   i s   wound  t h e r e o n .   Fo r   e n s u r i n g   t h e   o p e r a -  

t i v e   m a t c h   of   t h e   p u l l   r o l l e r   and   of  t h e   t o w e l i n g  

l o o p   B4,  t h e   p e r i p h e r y   of   s a i d   r o l l e r   i s   made  r o u g h   a n d  

r u g g e d ,   f o r   e x a m p l e ,   by  k n u r l i n g   or  by  a d h e s i v e l y   a t -  

t a c h i n g   s u i t a b l e   g r a i n s ,   t h u s   e n s u r i n g   t h e   a d h e r e n c e  

of   t h e   t e x t i l e   f a b r i c   c o n s t i t u t i n g   t h e   t o w e l i n g   l o o p  

B .  

R o l l e r   20  a d h e r e s   to   p u l l   r o l l e r   42  due  to   t h e  

r e t r a c t i v e   a c t i o n   of  s p r i n g s   46  w h i c h   a r e   on  one   s i d e  

a n c h o r e d   i n   t h e   e n d s   of   a rms   44  and  on  t h e   o t h e r   s i d e  

in   p l a t e s   EI  and  E 2 . .  
The  i n i t i a l   p o r t i o n   of   l o o p   B  w i n d s   up  o n  

r o l l e r   42  on  a  w i d t h   e x c e e d i n g   1 8 0 ° ,   and  t h e   f o l l o w i n g  

p o r t i o n   B5  i s   d o w n w a r d l y   d i r e c t e d   and  p a s s e s   to  t h e  

o u t s i d e   of  c a b i n e t   A  t h r o u g h   a  c a l i b r a t e d   s l o t   3 4 - 3 5  

w h i c h   was  a l r e a d y   d e s c r i b e d   and  w h i c h   i s   d e f i n e d   b y  

t h e   a r c u a t e   l o w e r   e d g e   34  and   t h e   t r a n s v e r s e   r i b   35  o f  

t h e   p i v o t a b l e   r e c e p t a c l e   A3,  t h u s   to  fo rm  t h e   i n i t i a l  

p o r t i o n   of  t h e   l o o p   B6  of   t o w e l i n g   B,  to  be  p o s i t i o n e d  

b e n e a t h   c a b i n e t   A .  



The  t o w e l i n g   p o r t i o n   B5  b e t w e e n   t h e   p u l l   r o l -  

l e r   42  and  t h e   c a l i b r a t e d   s l o t   34,  now  d e s c r i b e d ,   i s  

c o n t r o l l e d   by  s p r i n g - l o a d e d   s e n s i n g   member   F4,  s u c -  

c e s s i v e l y   d i s p o s e d   in   s u c h   p a t h .   The  f i r s t   s e n s i n g  

member   ( s e e   F i g s .   4  and  6)  c o m p r i s e s   a  p a i r   of  t r a n s -  

v e r s e   r i b s   5 0 - 5 2 ,   l o c a t e d   r e a r w a r d   of  t h e   l o w e r   z o n e  

of   c o v e r   A 2  w i t h   s u i t a b l y   s p a c e d   m e m b e r s ,   t h e   t o p s  

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

B5  of  t h e   l o o p   c o m i n g   f rom  t h e ' p u l l   r o l l e r   42.  W i t h  

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

p o r t i o n   54  s h a p e d   w i t h   t h e   s l o t t e d   s t r i p   of  a  s p r i n g -  

l o a d e d   s t r a p   54,  55  so  d i s p o s e d   t h a t   t h e   s l o t   of  s a i d  

s t r i p   r e c e i v e s   t h e   u p p e r   r i b  5 0   of   s a i d   p a i r   50,  5 2 .  

The  ends   of   a rms   55  of   t h e   b r a c k e t   5 4 - 5 5   a r e   s u p p o r t e d  

in   p i v o t s   p r o v i d e d   i n   s u p p o r t   p l a t e s   E1  and   E 2 ,  
and   s p r i n g - b i a s e d   m e a n s   120  ( w h i c h   w i l l   be  d e s c r i b e d  

h e r e i n a f t e r )   a c t u a t e   s a i d   b r a c k e t   to  a c t   on  a  r u n   o f  

t o w e l i n g   B e  b e t w e e n   t h e   p a i r s   of  r i b s   5 0 - 5 2   t h e r e b y  

to   c o n t r o l   t h e   p r e s e n c e   of  t h e   t o w e l i n g .   B r a c k e t   5 4 - 5 5  

o p e r a t i v e l y   e n g a g e s ,   as   w i l l   be  l a t e r   d e s c r i b e d ,   d e -  

v i c e   F3,  s u p p o r t e d   by  s u p p o r t   p l a t e   E2  to  a u t o m a t i c a l l y  

r e w i n d   on  r o l l   B1  t h e   f i n a l   p o r t i o n   of  t h e   t o w e l i n g  

u n w o u n d   f rom  r o l l   B 2 .  
F o l l o w i n g   t h e   s e n s i n g   m e a n s   5 4 - 5 5 ,   t h e r e   i s  

d i s p o s e d   a  s e c o n d   s e n s i n g   m e a n s ,   c o m p r i s i n g   a  r o d   56  

i n t e g r a l   w i t h  a   p a i r   of   a rms   58  ( s e e   F i g u r e s   5  a n d   6 )  

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

s h a f t   48  of   t h e   d r aw  r o l l e r   42  to   s w i n g ,   i n d e p e n d e n t l y  

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

S l e e v e   56  of   t h e   s e c o n d   s e n s i n g   m e a n s   5 6 - 6 8  

i s   p r e s s e d   by  s p r i n g s   62  a g a i n s t   a  f l e x i b l y   y i e l d a b l e  

p a d ,   s a i d   s p r i n g s   b e i n g   h e l d   by  s a i d   a rms  and  a n c h o r e d  

in   t h e   s u p p o r t   p l a t e   E1.  The  s a i d   pad  i s   d i s p o s e d   a t  

t h e   b o t t o m   of  a  c a v i t y   d e f i n e d   by  t h e   l o w e r  r i b   of  t h e  

p a i r   5 0 - 5 2   and  by  a  f u r t h e r   r i b   64  p a r a l l e l   to  s a i d  

r i b   52,  t h u s   to   p r o v i d e   a  s e c o n d   p a i r   of  r i b s   5 2 - 6 4  



s u c c e s s i v e  t o   t h e   f i r s t   p a i r ,   w h e r e b y   r i b   55  i s   i n  

common  w i t h   s a i d   p a i r s .   As  a l r e a d y   s a i d ,   t h e   p a i r s  

of  r i b s   5 0 - 5 2   and   5 2 - 6 4   a r e   a t t a c h e d   to   t h e   f r o n t  

w a l l   o f   t h e   c o v e r   A2  s u c h   t h a t   t h e i r   t o p s   c o n s i s t e n t l y  

c o o p e r a t e   w i t h   t h e   r u n   of  t o w e l i n g   B5  c o m i n g   f rom  t h e  

d raw  r o l l e r   42 .   The  a c t i o n   of  s p r i n g s   62  on  arm  56  o f  

t h e   s e c o n d   s e n s i n g   m e a n s   56 -58   p r e s s e s   t h e   l e n g t h   o f  

t o w e l i n g   Be  b e t w e e m   t h e   p a i r   of  r i b s   52 -64   a g a i n s t   t h e  

f l e x i b l e   pad  60,  t h u s   i m p a r t i n g   to  s a i d   l e n g t h   o f  

t o w e l i n g   t h e   s h a p e   of  a  l o o p   of  l i m i t e d   l e n g t h ,   w h i c h  

i s   u n d o n e   by  t h e   d r a w i n g   a c t i o n   e x e r t e d   by  t h e   u s e r  

on  s a i d   l e n g t h   of  t o w e l i n g   B5,  as  w i l l   be  l a t e r   d e -  

s c r i b e d .  

In  a d d i t i o n ,   t h e   a c t i o n   e x e r t e d   by  s p r i n g s   6 2  

on  t h e   s e c o n d   s e n s i n g   means   56-58   i s   g r e a t e r   t h a n   t h e  

a c t i o n   e x e r t e d   by  s p r i n g s   120  (as   w i l l   be  l a t e r   d e -  

s c r i b e d )   on  t h e   f i r s t   s e n s i n g   m e a n s   5 4 - 5 5   such   t h a t  

t h e   l e n g t h   o f   t o w e l i n g   B5  b e t w e e n   t h e   p a i r   of  r i b s   5 0 - 5 2  

i s   n o t   b e n t   by  t h e   p a i r   54  of  s a i d   f i r s t   s e n s i n g   m e a n s .  

A l s o ,   t h e   s e c o n d   s e n s i n g   m e a n s   56-58   of  t h e  

s e n s i n g   means   F4  i s   o p e r a t i v e l y   c o n n e c t e d ,   as  w i l l   n o w  

be  d e s c r i b e d ,   to   t h e   d e v i c e   F2,  s u p p o r t e d   by  p l a t e   E 2  
and   r e g u l a t i n g   t h e   l e n g t h   of   t h e   l o o p   of  t o w e l i n g   B 6 ,  
w h i c h   e x t e n d s   b e n e a t h   t h e   c a b i n e t   A,  and  i s   a v a i l a b l e  

to  t h e   u s e r .  

The  d e v i c e   F2  i s   shown  in   F i g u r e s   5  a n d   8 ;  

one   of   a rms   55  of  t h e   s e c o n d   s e n s i n g   means   56 -58   l a t e r a l l y  

p r e s e n t s   a  t o n g u e   65  w i t h   w h i c h   i s   c o n n e c t e d   r o d   66  e n -  

g a g i n g   t h e   e d g e   of   a  s t r u t   68  p i v o t e d   in   a  p i v o t   70  i n  

t h e   s u p p o r t   p l a t e   E1.  At  t h e   l o w e r   end  of  t h e   s t r u t   68  

is   p i v o t e d   a  l e v e r   72  b i a s e d   by  a  r e t u r n   s p r i n g   7 4 ,  

h a v i n g   i t s   o t h e r   end  h e l d   by  s a i d   s t r u t ,   whose   a c t i o n  

t e n d s   to   r o t a t e   c o u n t e r c l o c k w i s e   s a i d   s t r u t   68  a n d  

c l o c k w i s e   l e v e r   72  to   h o l d   s a i d   p a r t s   m u t u a l l y   a d j a c e n t ,  

s a i d   p a r t s   b e i n g   f r e e   to  swing   a r o u n d   s a i d   p i v o t   7 0 .  

The  g r o u p   6 8 - 7 2   i s   h e l d   p i v o t a b l e   a r o u n d   p i v o t   70 



and  is   b r a k e d   by  a  f r i c t i o n   w a s h e r   75  p r o v i d e d   in   t h e  

hub  of   s a i d   g r o u p   and  f r i c t i o n a l l y   e n g a g i n g   s u p p o r t  

p l a t e   E 1 .  
When  t h e   s e n s i n g   r o d   56  i s   p r e s s e d   by  s p r i n g  

a c t i o n   62  a g a i n s t   t h e   f l e x i b l e   pad   60,  r o d   66  of  t h e  

s e c o n d   s e n s i n g   means   5 6 - 5 8   e n g a g e s   t h e   s t r u t   68  a n d  

h o l d s   s a i d   s t r u t   w i t h i n   t h e   t r a j e c t o r y   of  a  c a t c h   76  

k e y e d   to   t h e   s h a f t   48  of  t h e   d raw  r o l l e r  4 2 .   T h i s   s t o p s  

t h e   u n w i n d i n g   of  t o w e l i n g   B  f r o m   t h e   l o w e r   r o l l   B 2 .  
The  s w i n g i n g   in   t he   c l o c k w i s e   d i r e c t i o n   of  t h e   g r o u p :  
s t r u t   68,  l e v e r   72  ( w h i c h   t a k e s   p l a c e   when  t h e   s t r u t  

is   n o t   h e l d   by  c a t c h   7 6 ) ,   i s   l i m i t e d   by  a  t o o t h   78 

j o i n e d   w i t h   s t r u t   68  and   e n g a g i n g   a  t o n g u e   p r o v i d e d  

b e l o w   t h e   s u p p o r t   p l a t e   E1.  To  t h e   p i v o t   48  of   t h e  

d raw  r o l l e r   42  and  l a t e r a l l y   to   t h e   c a t c h   76  i s   k e y e d  

a  p i n i o n   80  in   e n g a g e m e n t   w i t h   t h e   s e t   of   r e d u c i n g  

g e a r s   8 2 - 8 4   whose   i n d i v i d u a l   g e a r s   a r e   s u p p o r t e d   i n  

s u p p o r t   p l a t e   E1  by  t h e   r e s p e c t i v e   s u p p o r t   p i v o t s   8 6  

and   88.  The  g e a r   84  of  t h e   s e t   of   g e a r s   8 2 - 8 4   a c t u a t e s  

a  s y s t e m   of  g e a r s   90,  a  d r aw  r o l l e r   92  f o r   t h e   s o i l e d  

t o w e l i n g   B2  wound  on  r o l l   B1  and   whose   s h a f t   94  i s  

s u p p o r t e d   by  p l a t e s   El  and   E 2 .  
T o o t h e d   w h e e l   82  i s   j o i n e d   to   a  p i n i o n   95  w h i c h  

a c t u a t e s   a  r e s p e c t i v e   t o o t h e d   w h e e l   96,  c o a x i a l   w i t h  

p i n i o n   84  and   h e l d   by  t h e   same  p i v o t   88.  The  d i s k   o f  

s a i d   w h e e l   96  h a s   a  f i x e d   r o d   98  w i t h   w h i c h  c o o p e r a t e s  

t h e   end  of  a  t o n g u e   100  p r o v i d e d   a t   t h e   f r e e   end  o f  

l e v e r   72.   The  d i s k   of  t o o t h e d   w h e e l   96  has   a  p l u r a l i t y  

of  a p e r t u r e s   102  d i s p o s e d   on  t h e  s a m e   c i r c u m f e r e n c e  

and  a n g u l a r l y   s p a c e d   r e l a t i v e   to   t h e   f i x e d   r o d   98  and  i n  

an  e x p e d i e n t   way  one  f r o m   t h e   o t h e r ,   s a i d   a p e r t u r e s  

b e i n g   a d a p t e d   to  c o m m u t a t i v e l y   e n g a g e   a  m o v a b l e   r o d  

104  p r o v i d e d   a t   one  of  t h e   e n d s   o f   a  c r o s s - p i e c e   c o n n e c t e d  

to  s a i d   w h e e l   96  by  a  f i x e d   r o d   105 .   The  m o v a b l e  

rod   104  e x t e n d s   f rom  t h e   d i s k   96  in   t he   same  way  r e l a -  

t i v e   to   t h e   f i x e d   rod  98,  w h i l e   rod   105  d o e s   n o t   p r o j e c t  



f rom  s a i d   d i s k ,   so  t h a t   s a i d   r o d s   98  and  104  a r e   e n -  

g a g e d   by  t o n g u e   100  of   t h e   l e v e r   72.  O b v i o u s l y ,   r o d  

104  c a n   be  e n g a g e d   in   any  of  a p e r t u r e s   102  of  w h e e l   9 6  

to  v a r y   t h e   l e n g t h   of   t o w e l i n g   B  p r o j e c t i n g   f r o m  

c a b i n e t   A  and   t h u s   t h e   l e n g t h   o f   l o o p   B6,  as   w i l l   b e  

l a t e r   d e s c r i b e d .  

T h e r e   w i l l   now  be  d e s c r i b e d   d e v i c e   F3  f o r  

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

ing   f rom  r o l l   B2  a t   t h e   end  of   t h e   u n w i n d i n g   f r o m  

t h e   same.   W i t h   r e f e r e n c e   to   F i g s .   9  and  10,  a  r o d  

106  c o o p e r a t e s   w i t h   one   of   t h e   a rms  55  of  t h e   f i r s t  

s e n s i n g   m e a n s   5 4 - 5 5 ,   s a i d   r o d   b e i n g   one  of  t h e   t w o  

a rms   of   a  r o c k e r   108  r o t a t a b l y   s u p p o r t e d   by  s h a f t   48  

of  t h e   d r a w   r o l l e r   42,   s u c h   t h a t   s a i d   r o c k e r   c a n  

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

T h e  o t h e r   arm  110  o f   r o c k e r   108  e n g a g e s ,   v i a  

a  rod   112,   t h e   m o l d e d   s l o t   114  l o n g i t u d i n a l l y   p r o v i d e d  

a t   one  of   t h e   e n d s   of   a  pawl   116 ,   b i a s e d   by  a  s p r i n g  

115  and   s u p p o r t e d   in   a  p i v o t   118  in   t h e   l a t e r a l   s u p -  

p o r t   p l a t e   E2.  A  s p r i n g   120 ,   a n c h o r e d   on  one  s i d e   o f  

t h e   p a w l   116 ,   and  on  t h e   o t h e r   s i d e   in   s a i d   s u p p o r t  

p l a t e   E2,  e x e r t s   i t s   a c t i o n ,   in   a d d i t i o n   to   t h e   a c t i o n  

on  t h e   p a w l ,   a l s o   on  t h e   r o c k e r   108  to  i m p a r t   to  s a i d  

r o c k e r   a  c o u n t e r c l o c k w i s e   s w i n g i n g   m o v e m e n t   to  e n g a g e  
t he   f i r s t   s e n s i n g   m e a n s   5 4 - 5 5   w i t h   t h e   l e n g t h   o f  

t o w e l i n g   B51  a r r a n g e d   to   c o m m u n i c a t e   w i t h   a  p a i r   o f  

r i b s   5 0 - 5 2 .  

The  w i d t h  o f   t h e   s w i n g   of  t h e   p a w l   116  i s  

c o n t r o l l e d   by  a  s t o p   t o o t h   122 ,   w h i c h   e n g a g e s   a  p r o -  

j e c t i n g   p o r t i o n   of  t h e   s u p p o r t   p l a t e   E2.  The  a c t i o n   o f  

t h e   w i t h d r a w a l   s p r i n g   115  k e e p s   i n   e n g a g e m e n t   t h e  

pawl   116  w i t h   t h e   p l u r a l i t y   o f   saw  t e e t h   124  ( s e e   a l s o  

F i g u r e   10)  p r o v i d e d   on  t h e   p e r i p h e r y   of  a  c y l i n d e r   1 2 6  

r o t a t a b l y   s u p p o r t e d   on  s h a f t   94  of   t h e   draw  r o l l e r   9 2 .  

A  c o i l   s p r i n g   128  i s   d i s p o s e d   in   t h e   c y l i n d e r  

126  and   i t s   o u t e r   end  i s   a n c h o r e d   in   t h e   p e r i p h e r a l  

w a l l   of  s a i d   c y l i n d e r   126  ( v i a   f r i c t i o n   m e a n s   130  t o  



a v o i d   o v e r l o a d   of   s a i d   s p r i n g ) ,   w h i l e   t h e   i n n e r   e n d  

132  i s   a n c h o r e d   in   a  s l e e v e   134  j o i n e d   w i t h   a  c r o w n  

w i t h   i n s i d e   t e e t h   136  and  d i s p o s e d   to  r o t a t a b l y   s u p -  

p o r t   c y l i n d e r   126.   The  c r o w n   w i t h   i n s i d e   t e e t h   136  i s  

so  d i s p o s e d   as   to  c o r r e s p o n d   w i t h   one  of  t h e   s i d e  

e n d s   of   t h e   c y l i n d e r   126  w i t h   w h i c h   a r e   e n g a g e d   t h e  

t e e t h   of  a  t o o t h e d   w h e e l   138  r o t a t a b l y   s u p p o r t e d   b y  

an  e c c e n t r i c   140  j o i n e d   w i t h   s h a f t   94  of  t h e   d r a w  

r o l l e r   92.  C o r r e s p o n d i n g l y ,   t h e   g r o u p   c o m p r i s e s   t h e  

s l e e v e   134 ,   and  t h e   c r o w n   w i t h   i n s i d e   t e e t h   136  i s  

r o t a t a b l y   s u p p o r t e d   by  s h a f t   94  of   t h e   d raw  r o l l e r   9 4 ,  

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

126  of   t h e   s p r i n g   128  v i a   a  u n i d i r e c t i o n a l   c l u t c h  

member   130 ,   w h i c h   w i l l   be  l a t e r   d e s c r i b e d .  

The  t o o t h e d   c r o w n   136 ,   w h e e l   138 ,   and  e c c e n t r i c  

140  w h i c h   e n g a g e s   t h e   w a l l s   of   a  m o u n t e d   a p e r t u r e   1 4 2  

in   a  s w i n g i n g   p l a t e   144  p r o v i d e   an  e p i c y c l i c   s e t   o f  

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

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

138  and   t h e   w h e e l   138  a r e   r e s p e c t i v e l y   60  and  58,  i t  

i s   p o s s i b l e   to  o b t a i n   a  r e d u c i n g   r a t i o   of   1 : 3 0 ,   s o  

t h a t   when   e c c e n t r i c   140  t u r n s   30  t i m e s ,   c a b i n e t   1 2 6  

and ,   c o n s e q u e n t l y ,   s p r i n g   128  a r e   l o a d e d   f o r   one   r o -  

t a t i o n .   Whee l   138,   w h i c h   c o n s t i t u t e s   t h e   s a t e l l i t e   o f  

t h e   e p i c y c l i c   s e t   of  w h e e l s ,   p r e s e n t s   on  i t s   f r e e   s u r -  

f a c e   a  r o d   145 ,   w h i c h   e n g a g e s   t h e   r a d i a l   a p e r t u r e s  

p r o v i d e d   e i t h e r   in   p l a t e   144  or   in   s u p p o r t   p l a t e   E2.  S u c h  

p l a t e   144  i s   h e l d   b e t w e e n   w h e e l   138  and  t h e   o u t e r   s u r -  

f a c e   of  t h e   s u p p o r t   p l a t e   E2.  In  a d d i t i o n ,   p l a t e   1 4 4  

in  a  p o s i t i o n   o r t h o g o n a l   to  t h e   a x i s   of  rod   1 4 5  

p r e s e n t s   two  o t h e r   r o d s   146  w h i c h   e n g a g e   r e s p e c t i v e  

a p e r t u r e s   p r o v i d e d   in  t h e   s u p p o r t   p l a t e   E2,  to  p r e v e n t ,  

on  one   s i d e ,   t h e   r o t a t i o n   of  t h e   g r o u p :   w h e e l   1 3 8 - p l a t e  

1 4 4 - a n d   p e r m i t ,   on  t h e   o t h e r   s i d e ,   t h e   t r a n s m i s s i o n  

m o v e m e n t   of  s a i d   w h e e l   1 3 8 .  

C y l i n d e r   126  is  f o r c i b l y   c l o s e d   by  a  c o v e r   1 4 8 ,  



w h i c h   t h u s   s u p p o r t s   a  c o i l   s p r i n g   128  d u r i n g   t h e   l o a d -  

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

r o l l e r   92,  a c c o r d i n g   to  a  p r e d e t e r m i n e d   d i r e c t i o n   o f  

r o t a t i o n   of  t h e   l a t t e r .   For   s u c h   p u r p o s e ,   b e t w e e n  

s h a f t   94  of  s a i d   d raw  r o l l e r   92  and   s l e e v e   134  o f  

s p r i n g   128,   t h e r e   i s   p r o v i d e d   a  u n i d i r e c t i o n a l   j o i n t  

130.   Such  j o i n t   i s   p r o v i d e d   by  a  c o i l   s p r i n g   1 5 0 ,  

w h o s e   c o i l s   f l e x i b l y   e n g a g e   a  c o u n t e r s l e e v e   152 ,   d o v e -  

t a i l e d   in  s h a f t   94  of   t h e   d raw  r o l l e r   92,  t h e   f r e e   e n d  

154  b e i n g   a t t a c h e d   to   c o v e r   144,   148  of  c y l i n d e r   1 2 6 ,  

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

bond   b e t w e e n   s h a f t   94  and  t h e   end  132  of  t h e   c o i l  

s p r i n g   1 2 8 .  

R e t u r n i n g   now  to  t h e   t r a j e c t o r y   of   t h e   t o w e l i n g  

B  f rom  t h e   l o w e r   u n w i n d i n g   r o l l   B2  to   t h e   u p p e r   w i n d - u p  

r o l l   B1,  a n d  m o r e   p a r t i c u l a r l y ,   to   F i g u r e   4  of  t h e  

d r a w i n g s ,   t h e   u p p e r   p o r t i o n   B7  of  t h e   l o o p   B6  of  t h e  

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

t h r o u g h   t h e   s l o t   38.  Two  g u i d e   b a r s   156  and  158  r e -  

s p e c t i v e l y   a s s o c i a t e d   w i t h   o v e r - t u r n i n g   c o n t a i n e r   A3 
and  b a s e   p l a t e   A1  c o n v e y   t h e   l e n g t h   of   t o w e l i n g   B7  t o  

t h e   i n s i d e   of  t h e   c o v e r   A21  w h e r e   i s   d i s p o s e d   a  d e -  

t a c h a b l e   w i n d - u p   r o l l e r   160,   on  w h i c h   e x p e d i e n t l y   i s  

a t t a c h e d   t h e   end  B8  of  t h e   s o i l e d   t o w e l i n g .   At  t h e  

b e g i n n i n g   of  t h e   w i n d i n g   up  of   t h e   u s e d   t o w e l i n g   o n  

t h e   w i n d - u p   r o l l e r   160,   t h e   l a t t e r  -   or   more   p r e c i s e l y  

t h e   end  B 8  -   by  i t s  o w n   w e i g h t   e n g a g e s   t h e   draw  r o l l e r   9 2 ,  

t h u s   to  a c t u a t e   t h e   r o t a t i o n   and  s u c c e s s i v e l y   w i n d - u p  

t h e   t o w e l i n g   B 7 .  
The  o p e r a t i v e   bond   b e t w e e n   t h e   draw  r o l l e r   a n d  

t h e   b e i n g   f o r m e d   r o l l   B1  i s   p r o v i d e d   by  t h e   w e i g h t   o f  

s u c h   r o l l   b e i n g   f o r m e d .   G u i d i n g   f r o m   r o l l   Al  i s   c a r -  

r i e d   o u t   by  p r o v i d i n g   t h e   w i n d - u p   r o l l   160  w i t h   p i v o t s  

162,   w h i c h   e x t e n d   in   s l o t s   164  l o n g i t u d i n a l l y   p r o v i d e d  

in  b a r s   166,   l a t e r a l l y   a t t a c h e d   to  s u p p o r t   p l a t e s   E1  
and  E 2 .  



D o w n w a r d l y ,   t h e   s l o t s   164  a r e   c l o s e d   and  u p -  

w a r d l y   a r e   o p e n ,   and  t h e   f r o n t   e d g e s   of  t h e   same  a r e  

j o i n e d   w i t h   i n c l i n e d   p l a n e s   w i t h   s l o t s  1 6 8 ,   e x t e n d i n g  
t o w a r d   t h e   a p e r t u r e   of  t h e   c o v e r   A2.  In  a d d i t i o n ,  

s l o t s   164  a r e   so  o r i e n t e d   as  to  h a v e   t h e i r   m e d i a n  

l o n g i t u d i n a l   a x i s   to  be  s u b s t a n t i a l l y   t a n g e n t i a l   t o  

t h e   draw  r o l l e r   92,  and  u p w a r d l y   to  i n t e r s e c t   t h e   e x -  
t e n s i o n   of   t h e   v e r t i c a l   d i a m e t e r  o f   t h e   u n w i n d i n g   r o l l  

B 2 .  
When  r o l l   B2has   c o m p l e t e d   t h e   w i n d i n g   up  o f  

t h e   s o i l e d   t o w e l i n g   B71  t h e   same  a s s u m e s   t h e   p o s i t i o n  
i n d i c a t e d   by  a  d o t t e d   l i n e   in   F i g u r e   4,  and  i t   c a n  

r e a d i l y   be  d e t a c h e d   and  r e m o v e d ,   due  to  t h e   p r o v i s i o n  

of   g u i d e   t o n g u e s   170  b e n e a t h  s a i d   s l o t s   168  in   b a r s  

166,   s a i d   t o n g u e s   b e i n g   p r o v i d e d   in   t h e   s u p p o r t   p l a t e s  

E 1  a n d   E2  w h i c h   a r e   d o w n w a r d l y   i n c l i n e d   and  d i r e c t e d  

t o w a r d   t h e   a p e r t u r e   p r o v i d e d   by  t h e   c a b i n e t   A  when  t h e  

c o v e r   A2  is   l i f t e d .  

In   o r d e r   to   f a c i l i t a t e   a s s e m b l y ,   and  s p e c i f i c a l l y ,  

to  c h e c k   and   c o n t r o l   t h e   d e s c r i b e d   a p p a r a t u s ,   d e v i c e s   F 1 ,  

F2,  F3,  and   F4  a r e   e m b o d i e d   in   m e m b e r s   s t a t i o n a r i l y   s u p -  

p o r t e d   by  s u p p o r t   p l a t e s   E 1  a n d   E2,  w h i c h   a r e   i n t e r -  

c o n n e c t e d ;   e x p e d i e n t l y ,   t h e y   f o r m   a  f r a m e   s t a t i o n a r i l y  

a t t a c h e d   to   t h e   b a s e   p l a t e   A 1  o f   t h e   c a b i n e t   A  by  m e a n s   o f  

s t a t i o n a r y   j o i n i n g   m e m b e r s   E 3  a n d   E4,  p r o v i d e d   b e t w e e n  

s a i d   m e m b e r s .  

The  a b o v e   d e s c r i p t i o n   s h o u l d   make  o b v i o u s   t h e  

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

w i n d i n g   r o l l   B2  w i t h i n   c o n t a i n e r   A3  t a k e s   p l a c e   r a p i d l y   b y  

o p e n i n g   c o v e r   A 2  a n d   l o w e r i n g   s a i d   c o n t a i n e r   A3.  The  u n -  
wind   r o l l   B 2 i s   g u i d e d   and  c e n t e r e d   w i t h i n   t h e   c o n t a i n e r  

A 3  b y   a r c u a t e   r i b s   174  a t   t h e   b o t t o m   of  s a i d   c o n t a i n e r ,  
s a i d   r i b s   l i m i t i n g   a  p o r t i o n   of   t h e   e d g e s   of  t h e   r e a r  

w a l l   36  of   s a i d   c o n t a i n e r .   The  end  or  t h e   f r e e   t o p   B4  o f  

t o w e l i n g   B  w h i c h   is   unwound   f rom  r o l l   B2  is   c a u s e d   t o  

p a s s   b e t w e e n   r o l l s   40  and  42  and  i s   wound  up  o n  t h e   l a t -  



t e r   to   be  d o w n w a r d l y   d e f l e c t e d   and  to  e n g a g e   w i t h   t h e  

d e s c e n d i n g   l e n g t h   B5  t h e   s e n s i n g   r o d s   54  and   56  o f  

two  s e n s i n g   means   5 4 - 5 5   and   5 6 - 5 8 .   The  end  of   t h e   u n -  

wound  t o w e l i n g   B  i s   d o w n w a r d l y   e x t e n d e d   by  a  s u i t a b l e  

l e n g t h   and   s u c h   as   to   f o r m   t h e   l o o p   B6  and  t h e   end  B7 
of  s u c h   l o o p   i s   t h r e a d e d   t h r o u g h   t h e   s l o t   38  a t   t h e  

r e a r   of  t h e   c a b i n e t   A  and   t h r e a d e d   b e t w e e n   two  g u i d e  

b a r s   156  and   158 .   The  w i n d - u p   r o l l   160  h a s   i t s   p i v o t s  

162  e n g a g i n g   g r o o v e d   r o d s   166,   and  t h e   i n i t i a l   l e n g t h  

B8  of  t h e   end  B7  of   t h e   t o w e l i n g   is   a t t a c h e d   in   t h e  

a l r e a d y   d e s c r i b e d  m a n n e r   to  s a i d   w i n d - u p   r o l l   160,   w h i c h  

e n g a g e s   t h e   p e r i p h e r y   of   t h e   s u b j a c e n t   d raw  r o l l e r   9 2 .  

At  t h e   end   of   t h e s e   o p e r a t i o n s ,   c o n t a i n e r   A3  i s   l i f t e d  

by  f l e x i b l e   t e e t h   32  e n g a g i n g  w i n d o w s   30  to   c l o s e   t h e  

c o v e r   A2'  w h i c h   e n t a i l s   t h e   l o c k i n g   of  l a t c h e s   2 0 - 2 6 - 2 8  

( F i g u r e   7)  of  t h e   l o c k   D.  In   a d d i t i o n ,   t h e   c l o s i n g  

of   c o v e r   A2  e n g a g e s   t h e   p a i r s   of  r i b s   5 0 - 5 2   and   5 2 - 6 4  

w i t h   t h e   l e n g t h   of  t o w e l i n g   B 5  a n d   a c t u a t e s   t h e   t w o  

s e n s i n g   means   5 4 - 5 5   and   5 6 - 5 8 .  

In   t h i s   p o s i t i o n ,   t h e   a p p a r a t u s   A  i s   r e a d y   t o  

f u n c t i o n   and   make  a v a i l a b l e   to  t h e   u s e r   a  l e n g t h   o f  

t o w e l i n g   B  c o m p r i s i n g   t h e   l o o p   B6  w h i c h   i s   c o n t i n u o u s l y  

r e n e w e d .   To  r e n e w   a  l e n g t h   of  l o o p   B6,  t h e   u s e r   p u l l s  

t h e   l e n g t h   B5  of  t h e   l o o p   B6  d o w n w a r d l y ,   f i r s t   to   d i s -  

e n g a g e   r o d   56  of   t h e   s e n s i n g   means   56 -58   f rom  t h e   p a i r  

of  r i b s   5 2 - 6 4   and  s u c c e s s i v e l y   r o t a t e   t h e   d r a w   r o l l e r  

42  in   t h e   c l o c k w i s e   d i r e c t i o n .  

The  r o t a t i o n   of   t h e   d raw  r o l l e r   42  i s   p e r -  

m i t t e d   as  l o n g   as  s t r u t   68  i s   d i s e n g a g e d   f rom  s t o p  

c a t c h   76;  f r i c t i o n   m e a n s   75  and  a c t i o n   e x e r t e d   b y  

s p r i n g   62  on  s t r u t   68  a c t u a t e   r o d   66  w h i c h   k e e p s   in   p o -  

s i t i o n   and  d i s e n g a g e s   s a i d   p a r t s .   The  t r a c t i o n   e x -  

e r t e d   on  l o o p   B6  c o n t i n u e s   u n t i l   one   of  t h e  r i b s   98,  104  

e n g a g e s   t o n g u e   100  of   l e v e r   72  to  b r i n g   t h e   s t r u t   68  t o  

t h e   p a t h   of  t h e   c a t c h   76,  t h u s   to  s t o p   t h e   r o t a t i o n  

of   r o l l e r   4 2 .  



Only   a f t e r   t h e   a c t i o n   on  t h e   l e n g t h   B6  of  t h e  

t o w e l i n g   c e a s e s   i s   t h e   a c t i o n   of  s p r i n g   62  a g a i n   e x -  

e r t e d   on  s e n s i n g   m e a n s   56 -58   s u c h   t h a t   rod   56  f a l l s  

and  b e n d s   t o w e l i n g   B  to   f o rm  a  l o o p   b e t w e e n   a  p a i r   o f  

r i b s   52 -64   w h i l e   r o d   56  d i s e n g a g e s   t h e   s t r u t   68 

f rom  c a t c h   76,  t h u s   p r e p a r i n g   t h e   a p p a r a t u s   f o r   a  n e w  

o p e r a t i o n .  

The  r o t a t i o n   of   t h e   r o l l e r   42  by  t h e   p u l l  

a c t i o n   of   t o w e l i n g   B6,  in   a d d i t i o n   to  a c t u a t i n g   t h e  

k i n e t i c   c h a i n   r e l a t i n g   to  d e v i c e   Fl.,  w h i c h   c o n t r o l s  

t h e   w i n d i n g   up  of   t h e   s o i l e d   t o w e l i n g ,   a l s o   a c t u a t e s  

d e v i c e   F 3  w h i c h   p u l l s   and  w i n d s   up  on  r o l l   B1  t h e  

end  of  t h e   t o w e l i n g   unwound   f rom  r o l l   B 2 .  
D e v i c e   F3,  as  a l r e a d y   s a i d ,   c o m p r i s e s   w h e e l s  

80,  82,  84,  90  w h i c h   a c t u a t e   e i t h e r   t h e   d r aw  r o l l   92  

of   t h e   r o l l   B1  o r   t h e   l o a d i n g   of  c o i l   s p r i n g   1 2 8 .  

More  p a r t i c u l a r l y ,   t h e   r o t a t i o n   of  t h e   cam  140  i n -  

t e g r a l   wi th .   s h a f t   94  of   t h e   p l a n e t a r y   g e a r   s y s t e m   1 3 6 -  

138  i m p a r t s   a  d i f f e r e n t i a l   r o t a t i o n   b e t w e e n   t h e   r o l l e r  

92  and  s l e e v e   134  w h i c h   h o l d s   t h e   end  132  of  s p r i n g  

128,   t h u s   c h a r g i n g   c o i l   s p r i n g   128 .   T h i s   i s   b e c a u s e  

t h e   c y l i n d e r   126  i s   p r e v e n t e d   by  pawl   116  h e l d   i n  

e n g a g e m e n t   w i t h   t e e t h   124  f rom  r o t a t i n g   f rom  the   p o -  
s i t i o n   of  rod   54  of   t h e   s e n s i n g   means   5 4 - 5 5   u p l i f t e d  

f rom  t o w e l i n g   B5  s l i d i n g   o v e r   t h e   s u r f a c e   of  t h e   p a i r  

of   r i b s   5 0 - 5 2 .  

When  t h e   p u l l   a c t i o n   on  t o w e l i n g   B6  i s  

s t o p p e d ,   t h e   p r e v i o u s l y   d e s c r i b e d   m e m b e r s   r e t a k e   t h e i r  

i n i t i a l   p o s i t i o n   to   e f f e c t   by  a  s u c c e s s i v e   p u l l   a c t i o n  

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

f rom  r o l l   B2  and  w i n d i n g - u p   on  r o l l   B1,  whose   w i n d -  

up  r o l l e r   160  i s   l i f t e d   and  moved  a l o n g   t h e   g u i d e   g r o o v e  
164.   As  a  r e s u l t   of   t h e s e   m o v e m e n t s ,   c o i l   s p r i n g   1 2 8  

is   l o a d e d   to   a  maximum  w h i c h   i s   s u b s t a n t i a l l y   r e a c h e d  

when  t he   t o w e l i n g   of  t h e   l o w e r   r o l l   B2  i s   e x h a u s t e d .  

A l s o ,   i f   t h e   maximum  c h a r g e   of  s p r i n g   128  is   r e a c h e d  



b e f o r e   s u c h   c o m p l e t e   d e p l e t i o n ,   t h e   f u n c t i o n   of  t h e  

a p p a r a t u s   c o n t i n u e s   r e g u l a r l y   in   t h e   d e s c r i b e d   w a y ,  
s i n c e   t h e   i n t e r v e n t i o n   of  t h e   f r i c t i o n   means   130  p r o -  
v i d e d   b e t w e e n   t h e   c y l i n d e r   126  and  t h e   a n c h o r   end  f o r  

s p r i n g   128  n e u t r a l i z e s   t h e   f u r t h e r   c h a r g e   of   s a i d  

c o i l   s p r i n g   1 2 8 .  

When  r o l l   B2  has   e x h a u s t e d   i t s   s u p p l y   o f  

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

B 1  i n   c o r r e s p o n d e n c e   w i t h   t h e   p a i r   of   r i b s   5 0 - 5 1 ,   d o e s  

n o t   any  more   h o l d   u p - l i f t e d   t h e   rod   54  of   t h e   s e n s i n g  

m e a n s   5 4 - 5 5 ,   w h i c h   by  t h e   a c t i o n   of   s p r i n g   120  s w i n g s  

c o n j o i n t l y   w i t h   r o c k e r   108  in   t h e   c l o c k w i s e   d i r e c t i o n .  

The  s w i n g i n g   of   r o c k e r   108  a l s o   in   t h e   c o u n t e r c l o c k w i s e  

d i r e c t i o n ,   v i a   r o d   112 ,   d i s e n g a g e s   t h e   p a w l   116  f r o m  

t e e t h   124  of   t h e   c y l i n d e r   126 .   T h e ' c y l i n d e r   by  t h e  

a c t i o n   of  t h e   l o a d e d   s p r i n g   128  r o t a t e s   in   t h e   c o u n t e r -  

c l o c k w i s e   d i r e c t i o n   ( F i g .   6) ,   and  t h e   s a i d   c y l i n d e r  

126  by  t h e   o p e r a t i v e   c o m m u n i c a t i o n   of   t h e   u n i d i r e c t i o n a l  

j o i n t   p r o v i d e d   by  t h e   c o i l   150  and  c o u n t e r s l e e v e   1 5 2  

r o t a t e s   t h e   d r aw  r o l l e r   92  in   t h e   c o u n t e r c l o c k w i s e  

d i r e c t i o n ,   n a m e l y   in   t h e   a l r e a d y - m e n t i o n e d   same  d i -  

r e c t i o n .  

The  r e s u l t   i s   t h a t   t h e   end  B6,  B7  of  t h e   e x -  

h a u s t e d   t o w e l i n g   e x t e n d s   f rom  c a b i n e t   A  when  t h e  

t o w e l i n g   f rom  r o l l   B2  i s   e x h a u s t e d .   In  a d d i t i o n ,   i t  

i s   p o s s i b l e   to  c o n t r o l   in   a  s i m p l e   and  e x p e d i e n t  w a y  

t h e   l e n g t h   of  l o o p   A6  w h i c h   f r o m   t i m e   to   t i m e   e x t e n d s  

f r o m   c a b i n e t   A  to  be  a v a i l a b l e   to  t h e   u s e r ,   a  s t a n d   1 0 6  

b e i n g   s h i f t e d   f o r   e n g a g i n g   r o d   104  in   one   of   t h e   h o l e s  

102  of  the   t o o t h e d   w h e e l   96.  T h e r e   i s   a l s o   p r o v i d e d   i n  

a  s i m p l e   and  s a f e   way  s e c u r i t y   f rom  u n a u t h o r i z e d   t a m -  

p e r i n g ,   a l s o   b e c a u s e   t h e   two  p a r t s   A2  and   A3  a r e   h e l d  

in  t h e i r   c l o s e d   p o s i t i o n s   by  one  o n l y   l o c k   D. 

I t   i s   s e e n   t h a t   t h e   s t r u c t u r e   of   t h e   d e -  

s c r i b e d   and  i l l u s t r a t e d   a p p a r a t u s   i s   s i m p l e   and  e x -  

p e d i e n t ,   i n a s m u c h   as  t h e   d i f f e r e n t   p a r t s   of   t h e   a p p a r a t u s ;  



and  p a r t i c u l a r l y   w h e e l   s y s t e m   of  d e v i c e s   F l ,   F2,  a n d  

F 3  a n d   c a b i n e t   A,  can   be  made  of  p r e s s e d   p l a s t i c   m a -  

t e r i a l s .   In  s u c h   c a s e ,   c o n t a i n e r   A3  c an   be  of  t r a n s -  

p a r e n t   m a t e r i a l ,   t h u s   to  make  v i s i b l e   t h e   r e m a i n i n g  

s u p p l y   of   t o w e l i n g   of  r o l l   B2'  In  a d d i t i o n ,   t h e   d r a w  

r o l l e r s   42  and  92  p r o v i d e   t h e i r   s u r f a c e s   f o r   e n g a g i n g  

t h e   t o w e l i n g   B  f o r m e d   e x p e d i e n t l y   r o u g h   and   r u g g e d  

to   e n s u r e   t h e   a d h e r e n c e   of   t he   t o w e l i n g   and   t h e r e b y  

t h e   r o t a t i o n   of   t h e   r o l l s ,   even   i f   t h e   u s e r   d r aws   l o o p  

B 6  i n   some  u n p r e d i c t a b l e   and  u n s y m m e t r i c a l   way  r e l a -  

t i v e   to   t h e   w i d t h   of  t o w e l i n g   B .  

The  d e v i c e   of  d o u b l e   s e n s i n g   F4  can   be  s o  

c o n s t r u c t e d   as  to  c o n t r o l   t he   w i n d i n g   up  and   t he   u n -  

w i n d i n g   of  t h e   t o w e l i n g   B  f rom  r o l l   B2  i n t o   r o l l   B1 
v i a   s e r v o   c o n t r o l s ,   t h u s   to  l i m i t   t h e   f o r c e   of  p u l l  

e x e r t e d   by  t h e   u s e r   on  l o o p   B6  of  t h e   t o w e l i n g ;   f o r  

e x a m p l e ,   r o d   56  of  t h e   s e c o n d   s e n s i n g   m e a n s   5 6 - 5 8  

can   a c t u a t e   i n t e r r u p t i n g   c o n t a c t s   of   a  f e e d   c i r c u i t   o f  

a  s u i t a b l e   m o t o r   w h i c h   c o n t r o l s   t h e   a c t i o n   of  r o l l e r  

92  and   l o a d s   c o i l  s p r i n g   126,   t h e r e b y   to  w i t h d r a w   i n  

c a b i n e t   A  t h e   end  l e n g t h   of  r o l l   B 2 .  
F u r t h e r   m o d i f i c a t i o n s   and  c h a n g e s   can   be  p r o -  

v i d e d   in   t h e   a p p a r a t u s   to  s a t i s f y   r e q u i r e m e n t s   f r o m  

c a s e   to  c a s e .   Such  c h a n g e s   w i l l   r e m a i n   w i t h i n   t h e  

s c o p e   of  t h e   c l a i m s   and   w i l l   b e l o n g   to  t h e   r a n g e   o f  

t h e   p a t e n t .  



1.  A p p a r a t u s   f o r   c o n t r o l l i n g   t he   u n w i n d i n g  

and  w i n d i n g   up  of   r o l l s   of  t o w e l i n g   or   t h e   l i k e ,   u n -  

wound  by  t h e   p u l l   a c t i o n   e x e r t e d   by  t h e   u s e r   on  a  r e -  
n e w a b l e   l o o p   of  p r e d e t e r m i n e d   l e n g t h ,   c o n t r o l l e d   b y  

s e n s i n g   means   f o r   s a i d   t o w e l i n g ,   c h a r a c t e r i z e d   by  a n  

a c c u m u l a t o r   of  e n e r g y   (128)  c o n n e c t e d   v i a   u n i d i r e c t i o n a l  

c o u p l i n g  m e a n s   (150 ,   152)  to  w i n d i n g - u p  m e a n s   (92,  1 6 0 )  

f o r   t h e   s o i l e d   t o w e l i n g   (B7) ,   and   m e m b e r s   (80,   82,  9 4 ,  

136,   140)  f o r   i t s   r e l o a d i n g ,   s a i d  m e a n s   b e i n g   a c t u a t e d  

by  c o n t r o l   means   (42)  c o n t r o l l e d   by  t h e   p u l l   or   t e n s i o n  

e x e r t e d   by  t h e   u s e r   on  t h e   l o o p   (B6)  of   t o w e l i n g   e x -  

t e n d i n g   o u t s i d e   a  c a b i n e t   (A)  of  s a i d   a p p a r a t u s ,   b l o c k i n g  

m e a n s   (116 ,   124)  to  h o l d   in   c h a r g e d   c o n d i t i o n   s a i d   a c -  

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

ed  by  s e n s i n g   means   (50,   54,  56,  64)  of   t h e   t o w e l i n g ,  

s a i d   s e n s i n g   m e a n s   b e i n g   d i s p o s e d   a d j a c e n t   t h e   s t a r t i n g  

p o r t i o n   (B5)  of  s a i d   l o o p   so  t h a t   t h e   u n w i n d i n g   of  t h e  

r o l l   of  t o w e l i n g   (B2)  c h a r g e s   t h e   a c c u m u l a t o r   of  e n e r g y  

( 1 2 8 ) ,   w h i l e   when  s a i d   s e n s i n g   means   d e t e c t   t he   a b s e n c e  

of  t o w e l i n g ,   t h e y   a c t u a t e   t h e   b l o c k i n g   m e a n s   ( 1 1 6 ,  1 2 4 )  

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

m e a n s ,   v i a   u n i d i r e c t i o n a l   c l u t c h   m e a n s   (150 ,   152)  t o  

a c t u a t e   t h e   w i n d i n g - u p   means   ( 9 2 ,  1 6 8 )   of  t h e   t o w e l i n g .  

2.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  c h a r -  

a c t e r i z e d   by  a t   l e a s t  o n e   c o i l   s p r i n g   (128)  d i s p o s e d   i n  

a  c y l i n d e r   (126)  and  h a v i n g   one   end  (130)  of  s a i d  

s p r i n g   a t t a c h e d   to  s a i d   c y l i n d e r   and   t h e   o t h e r   ( 1 3 2 ) ,  

v i a   u n i d i r e c t i o n a l   c l u t c h   means   (150 ,   1 5 2 ) ,   to  an  o u t l e t  

(140)   of  a  s p e e d - r e d u c i n g   g r o u p   ( 1 3 6 ,  1 3 8 ,   140)  e n d i n g  

in   c o n t r o l   means   (42)  to  e n s u r e   t h e   r o t a t i o n   of  t h e  

t o w e l i n g   w i n d i n g - u p   means   (92,   1 6 0 ) .  

3.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   1  a n d  

2,  c h a r a c t e r i z e d   by  a d j u s t e d   t o r s i o n a l   c o u p l i n g   m e a n s  

(130)  i n t e r p o s e d   b e t w e e n   t h e   o u t e r   end   of  the  c o i l  

s p r i n g   (128)  and  t h e   c i r c u m f e r e n t i a l   w a l l   of  c y l i n d e r  



(126)  to  i n t e r r u p t   s a i d   t o r s i o n a l   c o u p l i n g   when  t h e  

s p r i n g   l o a d   h a s   r e a c h e d   the   s t a b i l i z e d   l i m i t .  

4.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   2  a n d  

3,  c h a r a c t e r i z e d   by  a  r a t c h e t   g e a r   (116 ,   124)  h a v i n g   s a w  

t e e t h   (124)  on  t h e   c i r c u m f e r e n c e   of  t h e   c y l i n d e r   ( 1 2 6 )  

in  a s s o c i a t i o n   w i t h   t h e   c o i l   s p r i n g   ( 1 2 8 ) ,   w h i l e  

s p r i n g - b i a s e d   p a w l   (.116)  o p e r a t i v e l y   c o m m u n i c a t e s   w i t h  

a  f i r s t   s e n s o r   ( 5 0 - 5 2 - 5 4 )   of  s e n s i n g   means   ( 5 0 - 5 4 - 5 6 -  

64)  of  t h e   t o w e l i n g ,   a  s p r i n g - b i a s e d   r o c k e r   (108 ,   1 1 0 )  

b e i n g   i n t e r p o s e d   b e t w e e n   t he   m o v a b l e   p a r t   (54)  of  s a i d  

s e n s o r   and  t h e   pawl   of   t he   p a w l  m e a n s   (116 ,   1 2 4 ) .  

5.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   2  t o  

4,  c h a r a c t e r i z e d   by  a  s l e e v e   (124)  to   h o l d   a n c h o r e d   t h e  

i n n e r   end  (132)   of  t h e  c o i l   s p r i n g   (.126)  and  j o i n e d   t o  

t h e   o u t l e t   w h e e l   (136)   of  an  e p i c y c l i c   r e d u c e r ,   t h e  

i n l e t   w h e e l   ( 140 )   of  s a i d   r e d u c e r   b e i n g   o p e r a t i v e l y  

c o n n e c t e d   to  w i n d i n g - u p   means   (92,  160)  of  t h e   t o w e l i n g  

(B)  .  

6.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   2  t o 5 ,  

c h a r a c t e r i z e d   in   t h a t   t he   s l e e v e   (134)  w h i c h   h o l d s   a n -  

c h o r e d   t h e   c o i l   s p r i n g   (128)  is   s u p p o r t e d   in  a  p i v o t  

c o a x i a l   w i t h   a  w i n d - u p   r o l l   (92)  of  t h e   t o w e l i n g   a n d  

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

j o i n t   c o n s t i t u t e d   by  a  c o i l   s p r i n g   (150)  c o a x i a l l y   c o -  

o p e r a t i n g   w i t h   t h e   p e r i p h e r y   o f  s a i d   p i v o t   and  whose   o n e  

end  (154)  i s   a n c h o r e d   in   c y l i n d e r   (126)  of  t h e   c o i l  

s p r i n g   (128)   to   s t a b i l i z e   o p e r a t i v e   t o r s i o n a l   c o m m u n i c a t i o n  

b e t w e e n   t h e   l o a d e d   c o i l   s p r i n g   and  w i n d - u p   means   ( .92,  

160)  of  t h e   t o w e l i n g   when  t h e   pawl   means   (116,   124)  i s  

d e a c t i v a t e d .  

7.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   1  to  6 

c h a r a c t e r i z e d   by  a  f i r s t   s e n s o r   ( 5 0 - 5 2 - 5 4 )   and  by  a  

s e c o n d   s e n s o r   ( 5 2 - 6 4 - 5 6 )   of  s e n s i n g   means   ( 5 0 - 5 4 - 5 6 - 6 4 )  

s u c c e s s i v e l y   d i s p o s e d   to  c o n t r o l   t he   u n w i n d i n g   of  t o w e l i n g  

(B),   s p r i n g - b i a s e d   means   (62)  a c t i n g   on  s a i d   s e n s o r   t o  

bend   and  a n c h o r   b e t w e e n   s u p p o r t s   ( 5 2 - 6 4 )   a  l e n g t h   o f  



t o w e l i n g   B5  s l i d i n g l y   c o o p e r a t i n g   w i t h   t h e   m o v a b l e  

p a r t   (56)  of  t h e   s e c o n d   s e n s o r   ( 5 2 - 5 4 - 5 6 )   and  h o l d i n g  

u n d e r   t e n s i o n   s a i d   l e n g t h   of  t o w e l i n g   B5  b e t w e e n   s u p -  

p o r t s   ( 5 0 - 5 2 1   of  t h e   f i r s t   s e n s o r   ( 5 0 - 5 2 - 5 4 )   c o n t r a r y  

to  t h e   b i a s   of  s p r i n g - l o a d e d   means   (120)  a c t i n g   on  t h e  

m o v a b l e   p a r t   (54)   of   s a i d   f i r s t  s e n s o r ,   s a i d   m o v a b l e  

p a r t   (56)  of   t h e   s e c o n d   s e n s o r   b e i n g   a c t u a t e d   by  t h e  

u s e r   when  he  p u l l s   l o o p   B6  of  t h e   t o w e l i n g .  

8.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m s   1  to  7 ,  

p o s s i b l y   in  c o m b i n a t i o n   w i t h   one   or   more   of  c l a i m s   2  t o  

6,  c h a r a c t e r i z e d   by  a  d raw  r o l l e r   ( 4 2 ) ,   t h e   p e r i p h e r y  

of   s a i d   r o l l e r   b e i n g   wound   and   o p e r a t i v e l y   e n g a g i n g ,  

w i t h   t h e   a i d   of  a t   l e a s t   one   s p r i n g - b i a s e d   r o l l   ( 4 0 ) ,  

t h e   l e n g t h   of   t o w e l i n g   B4  u n w i n d i n g   f rom  r o l l   B2  a n d  

w h o s e   f r e e   end  B5  i s   c o n v e y e d   and  c a u s e d   to   p a s s   b e -  

t w e e n   t h e   s e n s i n g   m e a n s   ( 5 0 - 5 4 - 6 6 - 6 4 )   p r o v i d e d   a d -  

j a c e n t   t h e   e x i t   o p e n i n g   (34,   35)  f o r   t h e   t o w e l i n g ,   a  

r e d u c i n g   s e t   of   w h e e l s   ( 8 0 - 8 2 - 9 5 - 9 6 )   a c t u a t e d   by  s a i d  

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

(48 ,   68,  1 0 0 ) ,   w h i c h   c o n t r o l   and  s t o p   t h e   r o t a t i o n  

of   s a i d   r o l l e r ,   to   c o n t r o l   and  f rom  t i m e   to   t i m e   r e -  

move  a  l e n g t h   of  t o w e l i n g   B5  w h i c h   c o n s t i t u t e s   t h e  

l o o p   f o r   t h e   u s e r .  

9.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   8 ,  

c h a r a c t e r i z e d   by  an  a r r e s t   c a t c h   a c t u a t e d   by  t h e   d r a w  

r o l l e r   (42)  and   a d a p t e d   to   be  e n g a g e d   by  a  s w i n g i n g  

b l o c k i n g  m e a n s   (68,   72)   c o m p r i s i n g   a  s t r u t   (68)  i n  

w h i c h   is   f u l c r u m e d   a  l e v e r   (72)  f l e x i b l y   c o n n e c t e d   t o  

t h e   f i r s t   of  s p r i n g - b i a s e d   means   ( 7 4 ) ,   s a i d   s w i n g i n g  

means   (68,   72)  b e i n g   b r a k e d   in   t h e i r   d i s p l a c e m e n t s   b y  

t h e   b r a k i n g   m e a n s   (.75)  i n t e r p o s e d   b e t w e e n   s a i d   g r o u p  
and  c o r r e s p o n d i n g   s u p p o r t   means   E1  and  a l t e r n a t e l y   a c -  

t u a t e d   on  one   s i d e   by  a  p l u r a l i t y   of  p r o j e c t i o n s   ( 1 0 4 )  

in  an  e x i t   w h e e l   of   t h e   r e d u c i n g   w h e e l   means   ( 8 0 - 9 6 )  

and ,   on  t h e   o t h e r   s i d e ,   by  a  s p r i n g - b i a s e d   t o n g u e   ( 6 5 )  

j o i n e d   to  m o v a b l e   s e t   (561  of  t h e   s e c o n d   s e n s o r   (52,   6 4 ,  



56)  s u c h   t h a t   on  s a i d   s w i n g i n g   m e a n s   b e i n g   a c t u a t e d  

by  one  of  t h e   p r o j e c t i o n s   ( 1 0 4 ) ,  t h e   s t r u t   (68)  i s  

s h i f t e d   i n t o   t h e   p a t h   of  t h e   a r r e s t   c a t c h   ( . 7 5 ) ,  

w h e r e b y   to  s t o p   t h e   r o t a t i o n   of  t h e   d r a w   r o l l e r   ( 4 2 )  

r e l a t i v e   to  t h e   r e n e w a l   of  t h e   l o o p   r u n   ( B 6 ) .  
10.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   8  a n d  

9,  c h a r a c t e r i z e d   by  a  p l u r a l i t y   of  r o d s   (98,   1 0 4 )  

p r o v i d e d   on  t h e   p e r i p h e r y   of  t h e   e x i t   w h e e l   ( 9 6 ) ,   a  p a r t  

of   s a i d   r o d s   (104)   i s   s u p p o r t e d   by  a  s t a n d   (106)  a n d  

e n g a g e s   h o l e s   (102).  p r o v i d e d   in  t h e   e x i t   w h e e l ,   t h e r e -  

by  to  c o n t r o l   t h e   l e n g t h   of  t h e   t o w e l i n g   B5  r e n e w e d  

f rom  t i m e   to  t i m e .  

11.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m s   1  t o  

7,  c h a r a c t e r i z e d   by  a  w i n d - u p   r o l l   (106)   p r o v i d e d  

e i t h e r   w i t h   a n c h o r i n g   and  s u p p o r t   means   (165)  f o r   t h e  

i n i t i a l   end  B8  of  t h e  t o w e l i n g   c o m i n g   f r o m   u n w i n d i n g  

r o l l   B 2  o r   w i t h   end  p i v o t s   (162)  s l i d a b l y   e n g a g e a b l e  

in  s u b s t a n t i a l l y   v e r t i c a l   g r o o v e s   (164)   e q u i p p e d   i n  

t h e   l o n g i t u d i n a l   d i r e c t i o n  w i t h   b a r s   (166)   s u p p o r t e d  

on  o p p o s e d   w a l l s   (E1,  E2)  of  a  s u p p o r t   f r a m e   E  o f  

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

f r i c t i o n   w i t h   a  s u b j a c e n t   draw  r o l l e r   (92)  s u p p o r t e d  

by  s a i d   o p p o s e d   w a l l s   and  c o n n e c t e d   to  t h e   f i r s t   d r a w  

r o l l e r   (42)  v i a   a  s u i t a b l e   k i n e t i c   c h a i n   ( 8 0 - 8 2 - 9 5 - 9 6 ) .  

12.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1 1 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   g r o o v e d   b a r s   ( 1 6 6 )  

u p w a r d l y   end  in  s a i d ' c o n c a v e   t o n g u e   (68)  a d a p t e d   to  a c -  

c o m m o d a t e   and  s u p p o r t   p i v o t s   (164)  of  t h e   w i n d - u p  

r o l l e r   (B1)  to  m a i n t a i n   s a i d   r o l l e r   u p l i f t e d   and  d i s -  

e n g a g e d   f rom  s a i d   g r o o v e s   (164)  in   s a i d   b a r s ,   s a i d  

c o n c a v e   t o n g u e s   (168)   b e i n g   d i s p o s e d   a b o v e   s a i d   i n -  

c l i n e d   g u i d e   t o n g u e s   ( 1 6 ) ,   p r o v i d e d   in   t h e   u p p e r   e d g e s  

of   s a i d   o p p o s e d   p a r a l l e l   w a l l s   (E1,  E2)  to   p e r m i t   t h e  

r o l l i n g - u p   and  t h e   r e m o v a l   of  t h e   w o u n d - u p   r o l l   B1  f r o m  

c a b i n e t   ( A ) .  

13.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  p o s -  



s i b l y   in   c o m b i n a t i o n   w i t h   one  or  m o r e   of   c l a i m s   2 

and  12,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   c a b i n e t  

(A)  c o m p r i s e s   a t   l e a s t   t h r e e   g e a r s   (A, ,   A2,  A3)  s t a t i o n -  

a r i l y   i n t e r c o n n e c t e d ,   t h e   f i r s t   of   s a i d   m e m b e r s   A1  i s  

a  b a s e   p l a t e   and  h i n g e d l y   s u p p o r t s   t h e   s e c o n d   member  o r  

c o v e r   (A21  amd  s t a t i o n a r i l y   s u p p o r t s   t h e   s u p p o r t   f r a m e  

(E)  w i t h   v a r i o u s  m e m b e r s   of   t h e   a p p a r a t u s   d i s p o s e d  -  

a t   l e a s t   in   p a r t  -   in   s a i d   c a b i n e t ,   s a i d   b a s e   f r a m e  

d o w n w a r d l y   h a v i n g   two  p a r a l l e l   a p e r t u r e s   ( 3 4 - 3 5 ,  

1 5 6 - 1 5 8 ) ,   t h r o u g h   t h e   f i r s t   of  w h i c h   ( 3 4 - 3 5 ) ,   a  l e n g t h  

of   t o w e l i n g   (B5)  c o m i n g   f rom  t h e   u n w i n d   r o l l e r   (B2)  p a s s -  

i n g   t h r o u g h   t h e   f i r s t   of  s a i d   a p e r t u r e s   and   f o r m i n g  

t h e   o u t e r   l o o p   (B6) ,   t h e   o t h e r   end  (B7)  of   s a i d   l o o p  

i s   t h r e a d e d   t h r o u g h   t h e   s e c o n d   a p e r t u r e   ( 1 5 6 - 1 5 8 )   t o  

t h e n   p a s s   to  t h e   i n s i d e   of   t h e   c a b i n e t   and   to  w ind   u p  

on  t h e   w i n d - u p   r o l l e r   ( B 1 ) .  
14 .   The  a p p a r a t u s   a c c o r d i n g  t o   c l a i m   1 3 ,  

c h a r a c t e r i z e d   by  an  o v e r t u r n a b l e   c o n t a i n e r   (A3)  f o r  

t h e   u n w i n d   r o l l   (B2) ,   d o w n w a r d l y   s u p p o r t e d   by  t h e  

b a s e   p l a t e   (A1)  v i a   a  c r o s s - p i e c e   (14)  p r o v i d e d   a t  

t h e   r e a r   e d g e   of  s a i d   c o n t a i n e r ,   g u i d e   b a r s   ( 1 6 )  

c o n n e c t e d   to  s a i d   b a s e   p l a t e   and  s p a c e d   f rom  e a c h   o t h e r  

to   p e r m i t   t h e   f r e e   p a s s a g e   of  t o w e l i n g   (B)  and  to  s u p -  

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

c o u p l i n g   and  j o i n i n g   m e m b e r s   (30,   32)  d i s p o s e d   b e t w e e n  

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

of   s a i d   o v e r t u x n a b l e  c o n t a i n e r ,   e i t h e r   to   h o l d   s a i d  

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

u n w i n d i n g   f rom  r o l l   (B2)  of  t o w e l i n g   (B4)  to  w i n d  u p  

and  o p e r a t i v e l y   e n g a g e   t h e   draw  r o l l e r   w h i c h   a c t u a t e s  

v a r i o u s   d e v i c e s   (F1,   F2,  F31  h e l d   in   t h e   s u p p o r t  

f r a m e   ( E ) .  

15.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   13  

and   14,  c h a r a c t e r i z e d   by  f l e x i b l e   t e e t h   (32)  a t   t h e  

ends   of  t h e   g u i d e   b a r   ( 1 6 ) ,   s t a t i o n a r i l y   e n g a g i n g   t h e  

e d g e s   of   m o l d e d   a p e r t u r e s   (30)  p r o v i d e d   a d j a c e n t   t h e  



u p p e r   e d g e   of  t h e   f r o n t   w a l l   of  t h e   o v e r t u r n a b l e   c o n -  

t a i n e r .  

16.   The  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1 3 ,  

p o s s i b l y   in  c o m b i n a t i o n   w i t h   one  or   more   of   c l a i m s  

14  and  15,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   c o v e r  

(A2)  of   t h e   c a b i n e t   i s   j o i n e d   by  h i n g e   (12)  to  t h e  

u p p e r   e d g e   of  t h e   b a s e   p l a t e   (A1) ,   t h e   l o w e r   end  ( 3 4 )  

of   t h e   s a i d   c o v e r   d o w n w a r d l y   e x t e n d s   b e y o n d   t h e   m o l d -  

ed  a p e r t u r e s   ( 3 0 ) ,   g o e s   b e y o n d   and   c o v e r s   t h e   m o l d e d  

a p e r t u r e s   (301  of  t h e   f r o n t   w a l l   of  t h e   o v e r - t u r n a b l e  

c o n t a i n e r   (A3)  when  t h e   c o n t a i n e r   is   in   t h e   u p - l i f t e d  

p o s i t i o n ,   s a i d   l o w e r   end  b e i n g   c o n v e n i e n t l y   s p a c e d  

f rom  s a i d   f r o n t   w a l l   to  d e f i n e   w i t h   s a i d   w a l l   t h e  

a p e r t u r e   (34,   35)  f o r   t h e   e x i t i n g   of  t h e   t o w e l i n g ,  

w h i c h   f o r m s   t h e   l o o p   (B6)  f o r   t h e   u s e r .  

1 7 .   The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 3 ,  

p o s s i b l y   w i t h  o n e   or   more   of   c l a i m s   14  and   16,  c h a r -  

a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   o p p o s e d   w a l l s   (E1,  E  )  
of   t h e   s u p p o r t i n g   f r a m e   (E)  h o l d   t h e   s u p p o r t s   ( 1 6 4 ,  

166)  f o r   t h e   w i n d - u p   r o l l   (B1)  and  o u t s i d e   s a i d   w a l l s  

h o l d   t h e   d e v i c e s   (F1,   F2 '   F 3 ) w h i c h   c o n t r o l   t h e   w i n d -  

ing   up  of   t h e   t o w e l i n g ,   t h e   l e n g t h   of  t h e   l o o p   (B6) 
f o r   t h e   u s e r ,   and  w h i c h   w i t h d r a w   i n s i d e   t h e   a p p a r a t u s  
t h e   end  (B8)  of  t h e   t o w e l i n g   b e i n g   wound  up,   d e t a c h -  

a b l e   c o n n e c t i n g   m e m b e r s   (E3,  E4)  a r e   p r o v i d e d   f o r  

s t a t i o n a r i l y   c o n n e c t i n g   s a i d   f r a m e   (E)  to   t h e   b a s e  

p l a t e   (A1)  t h e r e b y   to  p e r m i t   t h e   r e m o v a l   of   s a i d  

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

d e v i c e s .  

18.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   13  a n d  

17,  c h a r a c t e r i z e d   by  l o c k i n g   t o n g u e s   (33)  a t   t h e   l o w e r  

edge   (34)  of  c o v e r   (A2).  of  t h e   b a s e   p l a t e ,   s a i d   t o n -  

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

(30)  of   s a i d   f r o n t   w a l l   and   b e i n g   u p w a r d l y   l i m i t e d   b y  

r i d g e s   of  f l e x i b l e   t e e t h   (32)  of   g u i d e   b a r s   ( 1 6 ) ,  

t h e r e b y   to  s t a t i o n a r i l y   b l o c k   b e t w e e n   them  d i f f e r e n t  

p a r t s   and  e n s u r e   t h e   c l o s i n g   of  t h e   c a b i n e t   ( A ) .  



19.  The  a p p a r a t u s   a c c o r d i n g   to  c l a i m  1 8 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   o v e r t u r n a b l e   c o n -  

t a i n e r   (B3)  p r o v i d e s   in   i t s   v e r t i c a l   m e d i a n   p o r t i o n  

a  l u g   (38)  f o r   t h e   p a s s a g e   o f   t h e   f i n a l   l e n g t h   (B7)  
of   t h e   o u t e r   l o o p   (B6) ,   s a i d   l e n g t h   b e i n g   c o n v e y e d  

t o w a r d   t h e   w i n d - u p   r o l l e r   (160)   by  m e a n s   of  a t   l e a s t  

two  g u i d e   b a r s   C156,  1581  on  t h e   b a s e   p l a t e   and  o n  

t h e   r e a r   w a l l   of  s a i d   o v e r t u r n a b l e   c o n t a i n e r .  

20.  The  a p p a r a t u s   a c c o r d i n g   to  any  of   c l a i m s  

13  to  19,  c h a r a c t e r i z e d   by  a r r e s t   t e e t h   (28)  f o r w a r d l y  

p r e s e n t e d   by  b a s e   p l a t e   (AI)  and   a d a p t e d   to   be  e n -  

g a g e d   by  s p r i n g - b i a s e d   p a w l s   (20)  j o i n t e d   to  a . c o n t r o l  

arm  (22)   r o t a t a b l y   s u p p o r t e d   i n s i d e   c o v e r   (A3)  of  t h e  

c a b i n e t   and   c o m m u n i c a t i n g ,   a t   l e a s t   a t   one  of   i t s  

e n d s ,   w i t h  c o n t r o l   m e a n s   (D),  s a i d   m e m b e r s   b e i n g  

a c t u a t e d   by  t h e   u s e r   to  l o c k   to   t h e   b a s e  p l a t e   t h e  

o v e r t u r n a b l e   c o n t a i n e r   (A31  and   t h e   s a i d   c o v e r   ( A 2 ) .  
21.  The  a p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s  

1  to  20,  c h a r a c t e r i z e d   by  t h e   e m b o d i m e n t   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 ,   s u b s t a n t i a l l y   as  d e s c r i b e d   a n d  

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