
European  Patent  Office  @  Publication  number:  0  1 5 1   8 4 7  
Office  europeen  des  brevets  A.1 

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84301017.4  ©  Int.  CI.4:  A  45  B  25 /16  

©  Date  of  filing:  16.02.84 

©  Date  of  publication  of  application:  ©Applicant:  Day,  San-Tong 
21.08.85  Bulletin  85/34  1,  Chung  Yang  North  Road 

Ch'ung  Shui  Taichung(TW) 
©  Designated  Contracting  States: 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE  ©  Inventor:  Day,  San-Tong 
1,  Chung  Yang  North  Road 
Ch'ung  Shui  Taichung(TW) 

©  Representative:  Lawson,  David  Glynne  et  al, 
MARKS  &  CLERK  57-60  Lincoln's  Inn  Fields 
London  WC2A  3LS(GB) 

54)  Fully-automatic  umbrella. 
(57)  A  fully-automatic  umbrella  operable  one-handedly  by 
means  of  a  single  control  means  6,  comprising:  a  stick  1 
having  a  handle  1  1  at  the  lower  end  thereof,  an  outer  tubular 
shaft  2  mounted  on  the  upper  end  of  said  stick  and  provided 
with  an  intermediate  ring  21  at  the  top  thereof,  an  upper 
inner  shaft  3  inserted  in  the  upper  end  of  said  outer  tubular 
shaft  and  provided  with  an  upper  ring  31  at  the  top  thereof,  a 
sliding  member  4  mounted  over  said  outer  tubular  shaft  and 
provided  with  a  lower  ring  41  at  the  upper  end  thereof,  a  rib 
assembly  5  collapsibly  and  pivotably  connected  to  said 
upper,  intermediate  and  lower  rings,  a  control  device 
disposed  in  said  stick  and  being  operable  to  control  the 

N  opening  and  collapsing  of  the  umbrella  through  said  control 
^   means  6,  a  coil  spring  7  adapted  for  closing  the  umbrella 

mounted  between  said  intermediate  and  lower  rings,  and 
two  coil  springs  8A,  8B  adapted  for  opening  of  the  umbrella 
mounted  separately  in  the  upper  and  lower  portions  of  said 

00  stick. 
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  A  fully-automatic  umbrella  operable  one-handedly  by 
means  of  a  single  control  means  6,  comprising:  a  stick  1 
having  a  handle  11  at  the  lower  end  thereof,  an  outer  tubular 
shaft  2  mounted  on  the  upper  end  of  said  stick  and  provided 
with  an  intermediate  ring  21  at  the  top  thereof,  an  upper 
inner  shaft  3  inserted  in  the  upper  end  of  said  outer  tubular 
shaft  and  provided  with  an  upper  ring  31  at  the  top  thereof,  a 
sliding  member  4  mounted  over  said  outer  tubular  shaft  and 
provided  with  a  lower  ring  41  at  the  upper  end  thereof,  a  rib 
assembly  5  collapsibly  and  pivotably  connected  to  said 
upper,  intermediate  and  lower  rings,  a  control  device 
disposed  in  said  stick  and  being  operable  to  control  the 
opening  and  collapsing  of  the  umbrella  through  said  control 
means  6,  a  coil  spring  7  adapted  for  closing  the  umbrella 
mounted  between  said  intermediate  and  lower  rings,  and 
two  coil  springs  8A,  8B  adapted  for  opening  of  the  umbrella 
mounted  separately  in  the  upper  and  lower  portions  of  said 
stick. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  s i n g l e - p u s h b u t t o n - o p e r a t e d  

f u l l   a u t o m a t i c   u m b r e l l a   a n d ,   more  p a r t i c u l a r l y ,   to   u m b r e l l a   i n  

w h i c h   a  s i n g l e   p u s h b u t t o n   can  be  o p e r a t e d   s i n g l e - h a n d e d l y   i n  

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

c o l l a p s i n g   t h e   u m b r e l l a   when  i t   is   in  t h e   o p e n e d   p o s i t i o n . .  

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

t h r e e   f o l l o w i n g   t y p e s :   1.  u m b r e l l a   w h i c h   can  be  e x t e n d e d   a u t o -  

m a t i c a l l y   b u t   can  n o t  b e  c o l l a p s e d ,  a n d  w h i c h   n e e d s   m a n u a l  

o p e r a t i o n   in  c l o s i n g ,   2.  u m b r e l l a   w h i c h   can  be  e x t e n d e d   a u t o -  

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

and  3.  u m b r e l l a   w h i c h   can   be  e x t e n d e d   and  c l o s e d   a u t o m a t i c a l l y  

b u t   can  n o t   be  c o l l a p s e d .   P r i o r   a r t   on  a u t o m a t i c   u m b r e l l a   c a n  

r e a d i l y   be  had  f r o m ,   f o r   e x a m p l e ,   U .S .   P a t e n t   No.  3 , 8 5 6 , 0 3 0   t o  

S a t o .   H o w e v e r ,   t h e   f o r m e r   two  t y p e s   o f  u m b r e l l a   w h i c h   can   b e  

o p e n e d   a u t o m a t i c a l l y   b u t   can  n o t   be  c l o s e d   l i k e w i s e   may  b e  

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

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

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

of   t h e   l a s t   t y p e   can  n o t   be  c o l l a p s e d ,   a c c o r d i n g l y   t h e   s t i c k  

of  w h i c h   has   t o   be  much  l o n g e r   and  i s   t h e r e f o r e   n o t   s u i t a b l e  

f o r   k e e p i n g   i n s i d e   a  c a s e   or  l u g g a g e   to   be  c a r r i e d   a l o n g   i n  

t r a v e l l i n g .   B e s i d e s ,   t h e   u m b r e l l a   has   two  p u s h b u t t o n s   f o r  

o p e r a t i o n s   of  o p e n i n g   and  c l o s i n g   r e s p e c t i v e l y ;   as  a  r e s u l t ,  

an  a c c i d e n t a l   t o u c h   of  a  wrong   b u t t o n   o f t e n - e n d s   in  c o n t r a r y  

a c t i o n   and  may  c a u s e   m a l f u n c t i o n   to   t h e   u m b r e l l a   c o m p o n e n t s .  

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

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

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

s h o r t e n e d   c o n s e q u e n t l y   to   be  s u i t a b l e   f o r   c a r r y i n g   a l o n g   i n  

t r a v e l l i n g ,   and  in  a d d i t i o n ,   w h i c h   i s   c o n v e n i e n t   to   o p e r a t e .  



I t   i s   a  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e   a  

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

b u t t o n   w i t h   one  h a n d   e n a b l i n g   i t   to   be  o p e n e d   and  e x t e n d e d  

f r o m   i t s   c l o s e d   and  c o l l a p s e d   c o n d i t i o n   and  v i c e   v e r s a .  

I t   i s   y e t   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   to   p r o v i d e   a  

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

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

I t   i s   y e t   an  a d d i t i o n a l   o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e  

a  f u l l   a u t o m a t i c   u m b r e l l a  i n   w h i c h   t h e   same  c o n t r o l   b u t t o n   c a n  

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

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

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

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

r e a d i l y   be  a p p r e c i a t e d   as  t h e   same  b e c o m e s   b e t t e r   u n d e r s t o o d  

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

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

w h i c h :  

F i g .   1  s h o w s   a  f u l l   a u t o m a t i c   u m b r e l l a   of   t h e   p r e s e n t  

i n v e n t i o n   in   s e c t i o n a l   e l e v a t i o n   i n   t h e   c l o s e d   and  c o l l a p s e d  

p o s i t i o n ;  

F i g .   2  i l l u s t r a t e s   a  f u l l  a u t o m a t i c   u m b r e l l a   of  t h e   p r e s e n t  

i n v e n t i o n   in  s e c t i o n a l   e l e v a t i o n   in   t h e   f u l l y   e x t e n d e d   p o s i t i o n ;  

F i g .  3   s h o w s   a  f u l l   a u t o m a t i c  u m b r e l l a   of   t h e   p r e s e n t  

i n v e n t i o n   in  s e c t i o n a l   e l e v a t i o n   i n   t h e   c l o s e d   p o s i t i o n ;  

F i g .   4  i s   a  s c h e m a t i c   v i ew   of  t h e   c o n t r o l   d e v i c e ;  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of  F i g .   1  t a k e n   a l o n g   t h e  

l i n e   A-A;  a n d  



F i g .   6  is   a  c r o s s - s e c t i o n a l   v i ew   of  F i g .   1  t a k e n   a l o n g   t h e  

l i n e   B - B .  

R e f e r r i n g   now  to   F i g .   1,  t he   f u l l   a u t o m a t i c   u m b r e l l a   o f  

t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s :   an  i n n e r   t u b u l a r   s h a f t   m e m b e r  

1  h a v i n g   at   one  end  a  h a n d l e   11,  an  o u t e r   t u b u l a r   s h a f t   m e m b e r  

2  s l i d a b l y   and  r e t r a c t a b l y   m o u n t e d  o n   t h e   u p p e r   end  of  s a i d  

i n n e r   s h a f t   1  and  p r o v i d e d   a t   t h e   t o p   an  i n t e r m e d i a t e   r i n g ' 2 1 ,  

an  u p p e r   t u b u l a r   s h a f t   member  3  r e t r a c t a b l y   i n s e r t e d   in  t h e  

u p p e r   end  of  s a i d   o u t e r   s h a f t   2  and  p r o v i d e d   a t   t he   t op   t h e r e o f   a n  

u p p e r   r i n g   31,  a  s l i d i n g   t u b u l a r   member   4  s l i d a b l y   m o u n t e d   o n  

s a i d   o u t e r   s h a f t   2  and  h a v i n g   a t   t h e   u p p e r   end  a  l o w e r   r i n g   4 1 ,  

a  r i b   a s s e m b l y   5  h a v i n g   c o l l a p s i b l e   r i b s   c o u p l i n g l y   and  c o l l a p -  

s i b l y   p i v o t e d   a t   t h e   u p p e r   r i n g   31,   i n t e r m e d i a t e   r i n g   21  a n d  

l o w e r   r i n g   41,  a  c o n t r o l   u n i t   6  h o u s e d   in   s a i d   i n n e r   s h a f t   1 ,  

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

by  o p e r a t i n g   a  c o n t r o l   r i n g   61  p r o v i d e d   a t   t h e  u p p e r   end  o f  

t h e   h a n d l e   and  a  f i r s t   c o i l   s p r i n g   7  d i s p o s e d   b e t w e e n   t h e   i n t e r -  

m e d i a t e   r i n g   21  and  t h e   l o w e r   r i n g   41  and   t h e   two  c o i l   s p r i n g s ,  

s e c o n d   and  t h i r d ,   8A,  8B  l o c a t e d   in  t h e   l o w e r   i n n e r   t u b u l a r  

s h a f t   1 .  

A f o r e s a i d   l o w e r   i n n e r   t u b u l a r   s h a f t   1  i s   a  m e t a l   t u b e  

h a v i n g   an  a x i a l l y   e x t e n d e d ,   V - s h a p e d   g u i d e - g r o o v e   10  f o r m e d  

on  one  s i d e ,   t h e   l o w e r   end  t h e r e o f   b e i n g   f i r m l y   a t t a c h e d  w i t h - t h e  

h a n d l e   11  p r o v i d e d   w i t h   a  c e n t e r   c a v i t y   13  by  means  of  2 - s e t  

p i n s   12,  w h i l e   t h e   l o w e r   t u b e   w a l l   t h e r e o f   b e i n g   p r o v i d e d   w i t h  

an  a x i a l l y   e l o n g a t e d   o p e n i n g   14  a d a p t e d   f o r   r e c e i p t   of  a  s p r i n g  

pawl   15  one  end  151  of  w h i c h . b e i n g   f i x e d l y   a t t a c h e d   to  t h e  

u p p e r   i n n e r   w a l l   of  l o w e r   i n n e r  t u b u l a r   s h a f t   1  w h i l e   a t   t h e  

f r e e   end  and  t h e   m i d d l e   p o r t i o n   b e i n g   f o r m e d   w i t h   two  l o c k i n g  

h e a d s   152,   153  w h i c h   a r e   r e t r a c t a b l e   i n t o   t h e   o p e n i n g   14  t o  

be  k e p t   in  t h e   l o w e r   i n n e r   s h a f t   1  by  t h e   r e s i l i e n t   f o r c e   o f  

t h e   s p r i n g   pawl   15.  An  a p e r t u r e   16  a d a p t e d   f o r   r e c e i v i n g   a  

s t e e l   b a l l   17a  i s   f o r m e d   in   t h e   u p p e r   end  of  t he   s h a f t   1 ,  



w h e r e i n   a  U - s h a p e d   s h e e t   s p r i n g   17  i s   w e l d e d   to   t h e   i n n e r   s i d e  

of  t h e   s t e e l   b a l l   17a  w h i c h   i s   b e i n g   c o n s t a n t l y   p r e s s e d   a g a i n s t  

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

s h e e t   s p r i n g   17.  In  a d d i t i o n ,   t h e r e   i s   f i x e d   on  t h e   u p p e r   e n d  

p o r t i o n   of  t h e   V - s h a p e d   g u i d e - g r o o v e   10,  as  shown  in  F i g .   6 ,  

an  e n g a g i n g   member   18  to   p r e v e n t   t h e   l o w e r   i n n e r   t u b u l a r   s h a f t  

1  f rom  s l i p p i n g   o u t   t h e   o u t e r   t u b u l a r   s h a f t   2 .  

The  o u t e r   t u b u l a r   s h a f t   2  is   a  m e t a l   t u b e   h a v i n g   a t   t h e  

u p p e r   end  an  i n t e r m e d i a t e   r i n g   21  and  i t s   l o w e r   end  r e t r a c t a b l y  

and   s l i d a b l y   m o u n t e d   on  t h e   u p p e r   end  p o r t i o n   of  t h e   l o w e r  

i n n e r   s h a f t   1;  r e l a t i v e   to   t h e   e l o n g a t e d   o p e n i n g   14  f o r m e d   i n  

t h e   l o w e r   i n n e r   s h a f t   1,  t h e   l o w e r   end  of  t h e   s i d e   w a l l   of   t h e  

s h a f t   2  i s   p r o v i d e d   w i t h   a  n o t c h   22  w h e r e t h r o u g h   t h e   l o c k i n g  

h e a d   152  of  a f o r e s a i d   s p r i n g   pawl  15,  p r o t r u d e s   o u t   to   b e  

e n g a g e d   w i t h   t h e   s l i d i n g   t u b u l a r   m e m b e r  4 ,   when  t h e   u m b r e l l a  

i s   in   t h e   c l o s e d   p o s i t i o n   as  d e p i c t e d  i n   F i g .   1.  In  a d d i t i o n ,  

t h e   l o w e r   end  of  one   s i d e   of  s a i d   s h a f t  2   in   r e l a t i o n   t o   t h e  

V - s h a p e d   g u i d e - g r o o v e   10  i s   f o r m e d   by  p r e s s - m o l d i n g   w i t h   a n  

i n w a r d l y   p r o j e c t i n g   p o r t i o n   23  to   p r o v i d e   a  m e a n s   f o r   e n g a g e -  

m e n t   w i t h   a f o r e - s a i d   e n g a g i n g   member  18  in   p r e v e n t i n g   t h e   l o w e r  

i n n e r   s h a f t   1  f r o m   s l i p p i n g  o u t   of  t h e   o u t e r   t u b u l a r - s h a f t   2 .  

S l i g h t l y - a b o v e   t h e   n o t c h  2 2   i n   t h e   o u t e r   t u b u l a r   s h a f t . 2 ,   t h e r e  

i s   d e f i n e d   an  a p e r t u r e   24  f o r  r e c e i v i n g   t h e   s t e e l   b a l l  1 7 a  o f  

t h e   l o w e r   i n n e r   s h a f t   2,  t h e r e b y   p r e v e n t i n g   t h e   o u t e r   t u b u l a r  

s h a f t   2  f rom  s l i d i n g   d o w n w a r d .   A  f u r t h e r   o p e n i n g   25  i s   d e f i n e d  

in   o n e   s i d e   n e a r   t h e   m i d d l e   p o r t i o n   of  t h e   o u t e r   s h a f t   2  a n d  

a c c o m m o d a t e d   t h e r e i n   t h e   s p r i n g   pawl   66  h a s   t h e   u p p e r   end  f i x e d l y  

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

o u t w a r d l y   f rom  s a i d   o p e n i n g   25  to  be  e n g a g e d   w i t h   a f o r e s a i d  

s l i d i n g   t u b u l a r   m e m b e r   4 .  

The  u p p e r   i n n e r   t u b u l a r   s h a f t   3  has   an  u p p e r   r i n g   31 

m o u n t e d   on  i t s   u p p e r   e n d - w h i l e   i t s   l o w e r   end  i s   r e t r a c t a b l y  

i n s e r t e d   in  t h e   u p p e r   p o r t i o n   of  t h e   o u t e r   t u b u l a r   s h a f t   2 .  



The  s l i d i n g   t u b u l a r   member  4  is   a  s h o r t   p i e c e   of  t u b e  

h a v i n g   at   the   u p p e r   end  a  l o w e r   r i n g   41  m o u n t e d   t h e r e o n   a n d  

in  t h e   w a l l   of  t h e   l o w e r   end  p o r t i o n   r e l a t i v e   to   t he   n o t c h   2 2  

of  t h e   o u t e r   t u b u l a r   s h a f t   2  f o r m e d   w i t h   an  o p e n i n g   42  to   b e  

e n g a g e d   w i t h   t h e   l o c k i n g   head   1 5 3 .  

The  r i b   a s s e m b l y   5  c o m p r i s e s   a  p l u r a l i t y   of  f i r s t   m a i n  

r i b s   51  h a v i n g   e a c h   one  end  p i v o t a b l y   c o n n e c t e d   to   t h e   u p p e r  

r i n g   31  and  e a c h   of  t h e   o t h e r   end  e x t e n d i n g   d o w n w a r d s ,   a  

p l u r a l i t y   of  f i r s t   a u x i l i a r y   r i b s   52  h a v i n g   e a c h   one  end  p i v o -  

t a b l y   c o n n e c t e d   to   a  c r amp   f i t t i n g   51a  d i s p o s e d   in  s l i g h t l y  

to   t h e   m i d d l e   of  s a i d   f i r s t   main  r i b s   51,  a  p l u r a l i t y   of  t h e  

s e c o n d   main   r i b s   5 3  h a v i n g   e a c h - u p p e r   end  p i v o t a b l y   c o n n e c t e d  

to   e a c h   of  t h e   o t h e r   end  of  s a i d   f i r s t   a u x i l i a r y   r i b s   52  a n d  

t h e   l o w e r   end  b e i n g   f r e e   and  e x t e n d i n g   d o w n w a r d ,   a  p l u r a l i t y  

of  s u p p o r t i n g   r i b s   54  h a v i n g   e a c h   one  end  p i v o t a b l y   c o n n e c t e d  

to   t h e   l o w e r   r i n g   41  and  t h e   o t h e r   end  p i v o t a b l y   c o n n e c t e d   t o  

t h e   c r amp   f i t t i n g   53a  d i s p o s e d   in   c l o s e   to   t h e   u p p e r   p o r t i o n  

of  s a i d   s e c o n d   ma in   r i b s   53,  and  a  p l u r a l i t y   of  s e c o n d   a u x i l i a r y  

r i b s   55  h a v i n g   e a c h   one  end  p i v o t a b l y   c o n n e c t e d   to   t h e   i n t e r -  

m e d i a t e   r i n g   21  a n d ' t h e   o t h e r   end  p i v o t a b l y   c o n n e c t e d  t o  t h e  

c r a m p   f i t t i n g   54a  d i s p o s e d   in  s l i g h t l y   t o   t h e   m i d d l e   of  t h e  

s u p p o r t i n g   r i b s   54  and  w h e r e t o   t h e   l o w e r   end  of  t h e   f i r s t   m a i n  

r i b s   a l s o   p i v o t a b l y   c o n n e c t e d .  

The  c o n t r o l   u n i t   6  c o m p r i s e s   a  c o n t r o l   r i n g   61  b e i n g  

a x i a l l y   and  s l i d a b l y   m o u n t e d   on  t h e   l o w e r   end  of  t h e  l o w e r  

i n n e r   s h a f t   1  a b o v e   t h e   u p p e r   p o r t i o n   of  t h e   h a n d l e   11,  a  

s l e e v e   65  b e i n g   s l i d a b l y   h o u s e d   in   t h e   o u t e r   t u b u l a r   s h a f t   2  

in   s l i g h t l y   t h e   u p p e r   p o r t i o n   w i t h   one  s i d e   of  t h e   l o w e r  

p o r t i o n   t h e r e o f   p r o v i d e d   w i t h   an  a x i a l   s l o t   651 ,   a  s p r i n g   p a w l  

66  h a v i n g   one  end  f i x e d   to  t h e   u p p e r   end  of  t h e   s l e e v e   65  a n d  

t h e   f r e e   end  p r o t r u d i n g   ou t   in  a f o r e s a i d   a x i a l   s l o t   651 ,   a n  

a c t u a t i n g   member  62  h a v i n g   a  s p a c e   621  b e t w e e n   t h e   two  s i d e  

w a l l s   w i t h   t he   s p r i n g   pawl   66  e n g a g e d   t h e r e i n ,   a  p u l l i n g   rod  63  



b e i n g   d i s p o s e d   in  t h e   l o w e r   i n n e r   s h a f t   1  a n d ' t h e   o u t e r   t u b u l a r  

s h a f t  2   w i t h   one  end   t h e r e o f   b e i n g   c o n n e c t e d   to   t h e   l o w e r   end  o f  
t h e   a c t u a t i n g   member   62  b y  a   p i n   67  and  t h e   o t h e r   end  t h e r e o f  

f o r m e d   w i t h   a  hook   end  631  to   be  a c c o m m o d a t e d   in  t h e   c e n t e r  

c a v i t y   13  of  t h e   h a n d l e   11,  and  a  r e t u r n   s p r i n g   68  b e i n g   d i s p o s e d  

in   b e t w e e n   t h e   c o n t r o l   r i n g   61  and  t h e   h a n d l e   11.   The   a b o v e -  

m e n t i o n e d   c o n t r o l   r i n g   61  i s   p r o v i d e d   w i t h   a  t u b u l a r   p o r t i o n  

611  w h i c h   i s   r e t r a c t a b l y   i n s e r t e d   in   t h e   c e n t e r   c a v i t y   13  o f  

t h e   h a n d l e   11  and  w h i c h   a t   t h e   i n n e r   end  i s   f i x e d   w i t h   a  p i n  

612  a d a p t e d   to   be  h o o k e d   o v e r   by  t h e   hook  end  631  of  t h e   p u l l i n g  

rod   63.  I n  a d d i t i o n ,  i n  t h e   w a l l   of  t h e   t u b u l a r   p o r t i o n   6 1 1 ,  

t h e r e   i s   d e f i n e d   an  e l o n g a t e d   o p e n i n g   613,   t h r o u g h   t h e   l o w e r  

end  of  w h i c h   i s   p a s s e d   f i t t i n g l y   t h e   s e t   p i n   12  w h i c h   f i x e s  

t h e   h a n d l e   11  i n   t h e   l o w e r   i n n e r   s h a f t   1,  and   i n t o   w h i c h   t h e  

l o c k i n g   h e a d   153  of  t h e   s p r i n g   pawl   15  a l s o   p r o t r u d e s   f rom  t h e  

l o w e r   i n n e r   s h a f t   1,  so  t h a t   t h e   c o n t r o l   r i n g   61  can   be  o p e r a t e d  

a x i a l l y   t o   c o n t r o l   t h e   s p r i n g   pawl   15  and  t h e   p u l l i n g   r o d   6 3 .  

On  t h e   u p p e r   end   of   t h e   o u t e r   t u b u l a r   s h a f t   2  i n   b e t w e e n  

t h e   i n t e r m e d i a t e   r i n g   21  and   l o w e r   r i n g   41  t h e r e   i s   m o u n t e d  a   f i r s i  

c o i l   s p r i n g  7   w h i c h   a p p e a r s   to   be  r e l e a s e d   and   f r e e l y   e x t e n d e d  

when  t h e   u m b r e l l a   i s   in   t h e - c l o s e d - p o s i t i o n   as  i l l u s t r a t e d   i n  

F i g s .   1,  3,  or  on  b e i n g   c o m p r e s s e d  a p p e a r s  t o   be  c o m p l e t e l y  

c o n t r a c t e d   when  t h e   u m b r e l l a  i s  i n  t h e   o p e n   p o s i t i o n   a s   d e p i c t e d  

in  F i g .   2.  P r o v i d e d   f o r   o p e n i n g   t h e   u m b r e l l a ,   t h e   s e c o n d   c o i l  

s p r i n g   8A  of  t h e   two  c o i l   s p r i n g s   i s   a r r a n g e d   i n  b e t w e e n   t h e  

u p p e r   end  of  t h e   a c t u a t i n g  m e m b e r   62  and  t h e   l o w e r   end   of  t h e  

u p p e r   i n n e r   s h a f t   3  in   t h e . o u t e r   t u b u l a r   s h a f t   2,  w h i l e   t h e  

o t h e r   s p r i n g ,   t h e   t h i r d   c o i l   s p r i n g   8B,  i s   a l s o   d i s p o s e d   i n  

t h e   o u t e r   t u b u l a r  s h a f t   2  b u t   in   b e t w e e n   t h e   l o w e r   end   of  t h e  

a c t u a t i n g   member   62  and  t h e   u p p e r   end  of  t h e   l o w e r   i n n e r   s h a f t  

1.  When  t h e   u m b r e l l a   i s   c l o s e d   as  shown  in  F i g .   1,  t h e s e   t w o  

c o i l   s p r i n g s   8A,  8B  a p p e a r   to   be  in  t h e   c o m p r e s s e d   p o s i t i o n ;  

h o w e v e r ,   when  t h e   u m b r e l l a   i s   o p e n e d   as  d e p i c t e d   in   F i g .   2 ,  

t h e   s e c o n d   c o i l   s p r i n g   8A  r e t a i n s   some  e x t e n s i o n   f o r c e   and   i s  



t h u s   in  t h e   s e m i - e x t e n d e d   p o s i t i o n   w h i l e   t h e   t h i r d   c o i l   s p r i n g  
8B  i s   i n  a   c o m p l e t e l y   e x t e n d e d   and  r e l e a s e d   p o s i t i o n .  

N e x t ,   t he   o p e r a t i o n   of  o p e n i n g   and  c l o s i n g   of  t h e   f u l l  

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

w i l l   be  d e s c r i b e d   in  d e t a i l   as  f o l l o w s .  

F i g .   1  shows  t h e   u m b r e l l a   in  a  c o m p l e t e l y   c l o s e d   a n d  

c o l l a p s e d   p o s i t i o n   and  t h e   two  c o i l   s p r i n g s   8A,  8B  b e i n g  

c o m p l e t e l y   c o m p r e s s e d   to   be  in  t he   p r e - u s e   c o n d i t i o n .   A t  

t h i s   t i m e ,   t h e   l o c k i n g   h e a d   152  i s   p a s s e d   t h r o u g h   t h e   e l o n g a t e d  

o p e n i n g   14  of  t h e   s h a f t   1  and  t h e   n o t c h   22  of  t h e   o u t e r   t u b u l a r  

s h a f t   2  and  e n g a g e d   in  t h e   o p e n i n g   42  of  t h e   s l i d i n g   t u b u l a r  

member   4  so  t h a t   t h e   l a t t e r   i s   k e p t   l o c k e d   in  t h e   l o w e r   e n d  

of  t h e   o u t e r   t u b u l a r   s h a f t   2.  The  s p r i n g   pawl   66  i s   p r o t r u d i n g  

o u t w a r d l y   f rom  t h e   a x i a l   s l o t   651  of  t h e   s l e e v e   6 5 - a n d   t h e  

o p e n i n g   25  of  t h e   o u t e r   t u b u l a r   s h a f t   2.  S i n c e   t h e   s e c o n d  a n d  

t h i r d   c o i l   s p r i n g s   8 A ,  8 B   a r e   now  in  c o m p r e s s e d   c o n d i t i o n ,   t h e y  

a r e   t h e r e f o r e   t e n d i n g   to   p u s h   t h e   u p p e r   i n n e r   s h a f t   3  and  l o w e r  

i n n e r   s h a f t   1  o u t w a r d   so  as  to   s p r e a d   ou t   t h e   r i b   a s s e m b l y   5 .  

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

b e c a u s e   of  t h e   s l i d i n g   m e m b e r  4   b e i n g   e n g a g e d   w i t h   t h e   s p r i n g  

pawl   15  and  t h e   r i b   a s s e m b l y   t h e r e b y   r e m a i n i n g   u n s p r e a d .  

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

c o n t r o l   r i n g   61  l i g h t l y ,   w h i c h   by  v i r t u e   of  t h e   u p p e r   edge   o f  

t h e   e l o n g a t e d   o p e n i n g   613  f o r c e s   t h e   l o c k i n g   h e a d   153  to   m o v e  

d o w n w a r d .   C o n c u r r e n t l y ,   t h e   l o c k i n g   h e a d  1 5 2   i s   moved  d o w n w a r d  

t o o ,   w h e r e b y   t he   s l i d i n g   member   4  i s   r e l e a s e d   f r o m   e n g a g e m e n t  

t h e r e w i t h .   As  a  r e s u l t ,   t h e   u p p e r   a n d  l o w e r   i n n e r   s h a f t s   3,  1 

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

o u t   f rom  t h e   two  e n d s   of  t h e   o u t e r   t u b u l a r   s h a f t   2  u n d e r   t h e  

a c t i o n   of  t h e   e l a s t i c   f o r c e s   e x e r t e d   by  t h e   s e c o n d   and   t h i r d  

c o i l   s p r i n g s   8A,  8B.  S i n c e   t h e   e l a s t i c   f o r c e   e x h a u s t e d   by  t h e  

s e c o n d   c o i l   s p r i n g   8A  i s   g r e a t e r   t h a n   t h a t   by  t h e   f i r s t   c o i l  



s p r i n g   7  and  as  t h e   u p p e r   i n n e r   s h a f t   3  i s   e x t e n d i n g   u p w a r d ,  

a l o n g   w h i c h   t h e   s l i d i n g   member   4  i s   t h u s   b e i n g   moved   u p w a r d  

w i t h   r e s p e c t   to  t h e   o u t e r   t u b u l a r   s h a f t   2.  The  i n t e r m e d i a t e  

r i n g   41  in   c o m p r e s s i n g   t h e   f i r s t   c o i l   s p r i n g   7  on  one  h a n d ,  

i s ,   on  t h e   o t h e r   h a n d ,   s p r e a d i n g   t h e   r i b s   of  r i b   a s s e m b l y   5 

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

w i t h   r e s p e c t   to   t h e   u p p e r   and  l o w e r   r i n g s   31,  21  c o u p l e d   w i t h  

l i n k a g e   m o t i o n   t h e r e o f   t i l l   t h e   r i b s   a r e   f u l l y   e x t e n d e d   in   t h e  

m a n n e r   as   shown  in  F i g .   2  when  t h e   f i r s t   c o i l   s p r i n g   7  i s  

c o m p l e t e l y   c o m p r e s s e d   and  t h e   o p e n i n g   42  in  t h e   l o w e r   end  o f  

t h e   s l i d i n g   member   4  i s   b e i n g   e n g a g e d   w i t h   t h e   s p r i n g   pawl   6 6 .  

M e a n w h i l e ,   t h e   u p p e r   end  of  t h e   l o w e r   i n n e r   s h a f t   1  w i t h   t h e  

e n g a g i n g   member   18  t h e r e o f   i s   e n g a g e d   w i t h   t h e   p r o j e c t i n g  

p o r t i o n   23  i n   t h e   l o w e r   end  of  t h e   o u t e r   t u b u l a r   s h a f t   2  s o  

t h a t   t h e   f o r m e r   w i l l   n o t   s l i p   o u t   of  t h e   l a t t e r .   At  t h e   s a m e  

t i m e ,   due   t o   t h e   a d a p t a t i o n   by  w h i c h   t h e   s t e e l   b a l l   17a  i s  

e n g a g e d   in   t h e   a p e r t u r e   24  of  t h e   o u t e r   t u b u l a r   s h a f t   2,  t h e  

b a c k w a r d   w i t h d r a w a l   t h e r e o f   can   be  p r e v e n t e d   when  t h e   u m b r e l l a  

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

s p r i n g   8A  i s   in   i t s   s e m i - e x t e n d e d   c o n d i t i o n   a n d . r e t a i n s   s u b s -  

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

p o s i t i o n ,   w h i l e   t h e   c o n t r o l   r i n g   61  i s   r e t u r n e d   to   t h e   p o s i t i o n  

w h e r e   t h e   p i n   612  t h e r e o f   i s   b e i n g   h o o k e d   by  t h e   hook   end  631 

of  t h e   p u l l i n g   r o d  - 6 3 .   ·  

When  t h e   u m b r e l l a   w h i c h   has   b e e n   o p e n e d   i s   n e x t   t o   b e  

c l o s e d ,   t h e   o p e r a t o r   n e e d s   o n l y   to   d e p r e s s   t h e   c o n t r o l   r i n g   61 

as  shown   in   F i g .   2  o n c e   a g a i n ,   t h e r e b y   r e l e a s i n g   t h e   s p r i n g  

p a w l   66  f r o m   e n g a g i n g   w i t h   t h e   s l i d i n g   member   4  i n t o   t h e   o p e n i n g  

25  by  way  of   t h e   a c t u a t i n g   member   62,   p u l l i n g   r o d   63  and  t h e  

p i n   612  f o l l o w i n g   t h e   m o v e m e n t   of  s a i d   c o n t r o l   r i n g   61.  T h e  

s l i d i n g   member   4  t h u s   r e l e a s e d   s l i d e s   d o w n w a r d   b i a s i n g   t h e  

r e t u r n   f o r c e   e x h a u s t e d   by  t h e   f i r s t   c o i l   s p r i n g   7  and  a t   t h e  

same  t i m e ,   w i t h   t h e   d o w n w a r d   m o v e m e n t   of  t h e   l o w e r   r i n g   41  t h e  

r i b   a s s e m b l y   5  i s   c l o s e d   and  c o l l a p s e d .   When  t h e   a c t u a t i n g  



member   62  i s   r e l e a s e d   f rom  t h e   s p r i n g   pawl  66  and  m o v e d  

d o w n w a r d ,   t h e   s e c o n d   c o i l   s p r i n g   8A  wh ich   has  b e e n   in   s e m i -  

e x t e n d e d   c o n d i t i o n ,   i s   now  e x t e n d i n g   downward   w i t h   i t s   e l a s t i c  

e n e r g y   and  f o r c i n g   t h e   t h i r d   c o i l   s p r i n g   8B  w h i c h   i s   c o m p a r a -  

t i v e l y   w e a k e r   in  e l a s t i c i t y   i n t o   a  p a r t i a l l y   c o m p r e s s e d   p o s i t i o n  

f rom  t he   f r e e l y   u n s t r e s s e d   one  t i l l   t h e   u m b r e l l a   i s   c o m p l e t e l y  

c l o s e d   and  c o l l a p s e d   when  t h e   u p p e r   and  i n t e r m e d i a t e   r i n g s   3 1 ,  

21  j o i n   e a c h   o t h e r   and  t h e   two  c o i l   s p r i n g s   7,  8A  a r e   in   f r e e  

and  e x t e n d e d   s t a t e .   The  u m b r e l l a   i s   t h e n   h e l d   w i t h   t h e   t i p  

of  t h e   u p p e r   i n n e r   s h a f t   p r e s s i n g  a g a i n s t   t he   g r o u n d   or  any  w a l l   t o  
f o r c e   t h e   l o w e r  i n n e r  s h a f t   1  i n t o  t h e  o u t e r  s h a f t   2  o p p o s i n g  

t h e   r e s i l i e n t   f o r c e s   of  t he   c o i l   s p r i n g s   8A,  8B,  t i l l   t h e  

l o c k i n g   h e a d   152  of  t he   s p r i n g   pawl   15  i s   e n g a g e d   in   t h e   o p e n i n g  

42  of  t h e   s l i d i n g   member   4  so  t h a t   t h e   u m b r e l l a   i s   r e t u r n e d   t o  

t h e   c l o s e d   p o s i t i o n   as  i l l u s t r a t e d   in   F i g .   1  and  t h e   e l a s t i c  

e n e r g y   is   a c c u m u l a t e d   t h e r e i n   to   be  c o n s u m e d   n e x t   f o r   a u t o m a -  

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

o p e r a t i o n   of  t h e   c o n t r o l   r i n g   6 1 .  

As  d e s c r i b e d   a b o v e ,   t h e   c o m p o n e n t s   of  t h e   u m b r e l l a - a c c o r d i n g  

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

and  c l o s e   t h e   u m b r e l l a   by  way  of  a  s i n g l e   c o n t r o l   r i n g  .   A d d i -  

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

t h e   i n v e n t i o n   can   be  e a s i l y   r e d u c e d   to   p r a c t i c e .  

A l t h o u g h   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d   w i t h  

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

and  m o d i f i c a t i o n s   can  be  m a d e  b y   t h o s e   s k i l l e d   in   t h e   a r t  

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



1.  An  a u t o m a t i c   u m b r e l l a   o p e r a b l e   by  a  s i n g l e   c o n t r o l  

member  ( 6 ) ,   c o m p r i s i n g   a  s h a f t   (1,   2.  3)  w i t h   a  h a n d l e  

(11)   a t   i t s   l o w e r   end  and  a  r i b   a s s e m b l y   (5)  a t   i t s  

u p p e r   end ,   a  s l i d i n g   member   (4)  on  t he   s h a f t   a n d  

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

m o v i n g   t h e   r i b   a s s e m b l y ,  a n d   a  r e t a i n i n g   member   ( 1 5 )   f o r  

h o l d i n g  t h e  s l i d i n g  m e m b e r   ( 4 ) ,   t h e   c o n t r o l   member   ( 6 )  

b e i n g   a r r a n g e d   to  a c t u a t e   t h e   r e t a i n i n g   m e m b e r ;  

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

a  l o w e r   i n n e r   t u b u l a r   s h a f t   (1)  h a v i n g   t h e   h a n d l e   ( 1 1 )  

a t   i t s   l o w e r   end  p o r t i o n ,   a  s p r i n g   pawl   (15 )   in   i t s  

m i d d l e   p o r t i o n ,   t h e   f r e e   end  o f   t h e   pawl   p r o t r u d i n g  

f rom  an  e l o n g a t e   o p e n i n g   (14)   d e f i n e d   in   t h e   w a l l   o f  -  

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

p o r t i o n   a  s t e e l   b a l l   ( 1 7 a )   b i a s e d   by  a  s p r i n g   i n   t h e  

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

in  t h e   s h a f t   w a l l :  

an  o u t e r   t u b u l a r   s h a f t   ( 2 ) .   s l i d a b l y   m o u n t e d   on  t h e  

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

( 1 ) ,   h a v i n g   a t   i t s   u p p e r   end  p o r t i o n   an  i n t e r m e d i a t e  

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

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

o p e n i n g ,   and  in  s l i g h t l y   m i d d l e   p o r t i o n   t h e r e i n   a  

s p r i n g   means   (66)   p r o t r u d i n g   o u t w a r d l y   f r o m   a n  

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



an  u p p e r   i n n e r   t u b u l a r   s h a f t   (3)  r e t r a c t a b l y   i n s e r t e d   i n  

t h e   u p p e r   end  p o r t i o n   of  s a i d   o u t e r   t u b u l a r   s h a f t  

( 2 ) ,   h a v i n g   an  u p p e r   r i n g   (31)   a t   t he   t o p   p o r t i o n  

t h e r e o f ;   in  t h a t  

a  s l i d i n g   t u b u l a r   member  (4)  i s   s l i d a b l y   f i t t e d   o v e r  

s a i d   o u t e r   t u b u l a r   s h a f t   ( 2 ) ,   h a v i n g   a t   t h e   u p p e r  

end  a  l o w e r   r i n g   (4)  and  h a v i n g   an  o p e n i n g   (42)   i n  

t h e   w a l l   of  i t s   l o w e r   end  p o r t i o n :   in  t h a t  

t h e   r i b   a s s e m b l y   (5)  c o n s i s t s   of  a  p l u r a l i t y   of  f i r s t  

m a i n   r i b s   (51)   each   p i v o t e d   at  one  end  t h e r e o f   t o  

s a i d   u p p e r   r i n g   (31)   and  a t   t he   o t h e r   end  to  t h e  

m i d d l e   p o r t i o n   of  a  s u p p o r t i n g   r i b   (54)   ( to   b e  

d e s c r i b e d   h e r e i n a f t e r ) ,   a  p l u r a l i t y   of  f i r s t  

a u x i l i a r y   r i b s   (52)  e a c h   p i v o t e d   a t   one  end  t h e r e o f  

to  t h e   m i d d l e   p o r t i o n   of  s a i d   f i r s t   ma in   r i b   and  a t  

t h e   o t h e r   end  to  t h e   u p p e r   end  of  a  s e c o n d   main   r i b  

(53)   ( t o   be  d e s c r i b e d   h e r e i n a f t e r ) ,   a  p l u r a l i t y   o f  

s a i d   s e c o n d   main   r i b s   (53)   e a c h   p i v o t e d   at   one  e n d  

t h e r e o f   to  t he   l o w e r   end  of  a  s a i d   f i r s t   a u x i l i a r y  

r i b   (52)   and  t h e   o t h e r   end  t h e r e o f   b e i n g   f r e e   a n d  

e x t e n d i n g   o u t w a r d l y   and  d o w n w a r d l y ,   a  p l u r a l i t y   o f  

s a i d   s u p p o r t i n g   r i b s   (54)   e a c h   p i v o t e d   a t   one  e n d  

t h e r e o f   to  s a i d   l o w e r   r i n g   (41)   and  a t   t h e   o t h e r   e n d  

to  t h e   n e a r   m i d d l e   p o r t i o n   of  a  s a i d   s e c o n d   main   r i b  

( 5 3 ) ,   and  a  p l u r a l i t y   of  s e c o n d   a u x i l i a r y   r i b s   ( 5 5 )  

e a c h   p i v o t e d   a t   one  end  t h e r e o f   to  s a i d   i n t e r m e d i a t e  



r i n g   (21)   and  a t   t he   o t h e r   end  to  t he   m i d d l e   p o r t i o n  

of  a  s a i d   s u p p o r t i n g   r i b   ( 5 4 )   a l o n g   w i t h   one  end  o f  

a  s a i d   f i r s t   main   r i b   ( 5 1 ) :   in  t h a t   t h e  

c o n t r o l   member   (6)  i s   f i t t e d   on  a b o v e   s a i d   h a n d l e   ( 1 1 )  

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

a f o r e s a i d   s p r i n g   pawl  (15)   r e s p e c t i v e l y   of  s a i d  

l o w e r   i n n e r   t u b u l a r   s h a f t   (1)  and  s a i d   o u t e r   t u b u l a r  

s h a f t   (2)  so  as  to  open   or  c l o s e   t h e   u m b r e l l a :   i n  

t h a t  

a  f i r s t   c o i l   s p r i n g   (7)  i s   f i t t e d   o v e r   t h e   u p p r   e n d  

p o r t i o n   of  s a i d   o u t e r   t u b u l a r   s h a f t   (2)   b e t w e e n   s a i d  

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

a  s e c o n d   and  a  t h i r d   c o i l   s p r i n g   (8A,  8B)  a r e   d i s p o s e d  

i n s i d e   s a i d   o u t e r   t u b u l a r   s h a f t   ( 2 ) ,   s a i d   s e c o n d  

c o i l   s p r i n g   (8A)  b e i n g   p o s i t i o n e d   b e t w e e n   t h e - l o w e r  

end  of  s a i d   u p p e r   i n n e r   t u b u l a r   s h a f t   and  a n  

a c t u a t i n g   member  (62)   of  s a i d   c o n t r o l   m e m b e r .   s a i d  

t h i r d   c o i l   s p r i n g   (8B)  b e i n g   p o s i t i o n e d   b e t w e e n   s a i d  

a c t u a t i n g   member   (62)   and  t h e   u p p e r   end  of  s a i d  

l o w e r   i n n e r   t u b u l a r   s h a f t   ( 1 ) .  

2.  A  f u l l y   a u t o m a t i c   c o l l a p s i b l e   u m b r e l l a   as  s e t   f o r t h  

in  c l a i m   1,  c h a r a c t e r i s e d   in   t h a t   when  t h e   u m b r e l l a   i s  

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

s h a f t   (2)  p r o t r u d e s   f rom  s a i d   o p e n i n g   f o r m e d   in  t h e  

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

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



( 4 ) ,   and  s a i d   s t e e l   b a l l   ( 1 7 a )   d i s p o s e d   in  s a i d   l o w e r  

i n n e r   t u b u l a r   s h a f t   is  e n g a g e d   in  s a i d   a p e r t u r e   ( 2 4 )  

t h e r e o f .  

3 . . A   f u l l y   a u t o m a t i c   c o l l a p s i b l e   u m b r e l l a   as  s e t   f o r t h  

in  c l a i m   1  or  2,  c h a r a c t e r i s e d   in  t h a t   s a i d   c o n t r o l  

member   (6)  c o m p r i s e s :   a  c o n t r o l   r i n g   (61)   s l i d a b l y  

m o u n t e d   on  the   l o w e r  e n d   of  s a i d   l o w e r   i n n e r   t u b u l a r  

s h a f t   (1)  and  on  t he   u p p e r   p o r t i o n   of  s a i d   h a n d l e   ( 1 1 ) ,  

an  a c t u a t i n g   member  (62)   a r r a n g e d   in  s a i d   o u t e r   t u b u l a r  

s h a f t   (2)  p r o v i d e d   w i t h   an  a x i a l   s l o t   t h e r e o n   a d a p t e d   t o  

be  e n g a g e d   w i t h   s a i d   s p r i n g   pawl  ( 6 6 ) ,   and  a  p u l l i n g   r o d  

(63)   d i s p o s e d   in  s a i d   l o w e r   i n n e r   t u b u l a r   s h a f t   and  s a i d  

o u t e r   t u b u l a r   s h a f t   h a v i n g   one  end  t h e r e o f   f i x e d   to  t h e  

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

o t h e r   end  e n d i n g   in  a  hook  w h i c h   e x t e n d s   i n t o   one  s i d e  

of  s a i d   h a n d l e   and  is   l o c a t e d   in  a  c e n t r e   c a v i t y   t h e r e o f .  

4.  A  f u l l y   a u t o m a t i c   c o l l a p s i b l e   u m b r e l l a   as  s e t   f o r t h  

in  c l a i m   1.  2  or  3  c h a r a c t e r i s e d   in  t h a t   s a i d   f i r s t   c o i l  

s p r i n g   (7)  in  t he   u m b r e l l a   c l o s e d   p o s i t i o n   is   in   t h e  

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

p o s i t i o n   i t   is  in  a  c o m p r e s s e d   s t a t e .  



5.  A  f u l l y   a u t o m a t i c   c o l l a p s i b l e   u m b r e l l a   as  s e t   f o r t h  

in  c l a i m   1,  2,  3  or  4  c h a r a c t e r i s e d   in  t h a t   s a i d   s e c o n d  

and  t h i r d   c o i l   s p r i n g s   (8A,  8B),   in  t h e   u m b r e l l a   c l o s e d  

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

u m b r e l l a   open  p o s i t i o n   s a i d   s e c o n d   c o i l   s p r i n g   (8A)  i s  

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

(8B)  i s   in  a  f r e e   and  e x t e n d e d   s t a t e .  
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