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(m)  Descent  device. 
(sj)  A  descent  device  which,  by  connecting  an  upper  descend- 
ing  means  (A)  which  slides  in  frictional  engagement  with  a 
rope  (1)  in  a  state  of  being  bent  as  the  descending  means 
moves  down  with  a  tilt,  and  a  lower  descending  means  (B)  the 
braking  force  of  which  increases  relative  to  increases  of  load, 
enables  a  person  who  depends  to  obtain  a  safe,  steady  and 
smooth  descending  speed  irrespective  of  differences  in  the 
body  weight,  without  requiring  him  to  regulate  the  descend- 
ing  speed  by  himself  and  without  needing  any  mechanism  for 
such  operation. 
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DESCENT  DEVICE 

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  a  d e s c e n t   d e v i c e ,  

f o r   u s e .   in  an  e m e r g e n c y ,   f o r   d e s c e n d i n g   f rom  an  e s c a p e  

o p e n i n g   l o c a t e d   a t   an  e l e v a t e d   p o s i t i o n   of  a  b u i l d i n g .  

C o n v e n t i o n a l   d e v i c e s   of  t h i s   k i n d   c o n s i s t ,   as  i s  

5  known  f rom  f o r   i n s t a n c e   J a p a n   U t i l i t y   Model  Reg.   N o .  

975147   ( J a p a n   U t i l i t y   Mode l   P u b l i c a t i o n   No.  4 7 - 4 2 2 7 ) ,  

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

o p e n i n g   of  a  b u i l d i n g   and  a  body  w h i c h   h a n g s   down  f r o m  

the   m e t a l   f i x t u r e   when  the   d e v i c e   is  to  be  u s e d ,   t h e  

10  body  c o m p r i s i n g   a  b u i l t - i n   b r a k e   a c t i n g   on  c e n t r i f u g a l  

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

b e l t s   to  be  worn   by  d e s c e n d i n g   p e r s o n s   c o n n e c t e d   to  t h e  

two  ends   of  t h e   r o p e .   W i t h   t h i s   c o n v e n t i o n a l   d e v i c e ,  

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

15  e x p e n s i v e   b e c a u s e   of  i t s   c o m p l i c a t e d   c o n s t r u c t i o n   a n d  

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

p e r s o n ,   a  p e r s o n   may  s o m e t i m e s   s u f f e r   f rom  an  e x c e s s i v e  

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

f o r   a  p e r s o n   to  d e s c e n d   s m o o t h l y .  

20  Wi th   the   a b o v e   d e f i c i e n c i e s   of  the   c o n v e n t i o n a l   a r t  

in  mind ,   t he   p r e s e n t   i n v e n t o r   p r e v i o u s l y   p r o p o s e d ,   i n  

J a p a n e s e   P a t e n t   A p p l i c a t i o n   No.  6 0 - 5 3 4 1 1 ,   a  d e s c e n t  

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

in  F i g .   11  of  t he   a c c o m p a n y i n g   d r a w i n g s ,   e s s e n t i a l l y   o f  
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a  r o p e   1  w h i c h   can  be  f a s t e n e d   to  an  e s c a p e   o p e n i n g   5 1  

of  a  b u i l d i n g   50  and  a  p l u r a l i t y   of  d e s c e n d i n g   means   52  

to  w h i c h   e v a c u e e s   a r e   hung  t h r o u g h   t h e   med ium  of  a 

h a n g i n g   b e l t   53.  p e r m i t t i n g   them  to  come  down  to  t h e  

5  g r o u n d   q u i c k l y   one  a f t e r   a n o t h e r .   The  d e s c e n d i n g   m e a n s  

52  i s .   as  shown  in  F i g .   12  of  t h e   a c c o m p a n y i n g   d r a w i n g s ,  

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

c l a s p i n g   p l a t e   s p r i n g   body  54  w h i c h   c l a s p s   t h e   r o p e   1 

and  s l i d e s   in  f r i c t i o n a l   e n g a g e m e n t   t h e r e w i t h ,   or  w i t h  

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

r o p e - c l a s p i n g   f o r c e   so  as  to  s u i t   t h e   l o a d   of  t h e  

d e s c e n d i n g   p e r s o n   or  o b j e c t ,   s u c h   as  a  cam  or  l e v e r  

m e c h a n i s m .  

W i t h   s u c h   a  c o n s t r u c t i o n ,   h o w e v e r ,   w h e r e i n   t h e r e   i s  

15  m e r e l y   f i t t e d   o n t o   t h e   r o p e   1  a  d e s c e n d i n g   means   52 

w h i c h   c l a s p s   t he   r ope   and  s l i d e s   in  f r i c t i o n a l  

e n g a g e m e n t   t h e r e w i t h ,   i t   is  no t   p o s s i b l e   t o  

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

is  l i a b l e   to  be  a  d i f f e r e n c e   in  t h e   d e s c e n d i n g   s p e e d  

20  a c c o r d i n g   to  d i f f e r e n c e s   in  t he   body   w e i g h t   of  p e r s o n s  

d e s c e n d i n g .   When,  in  p a r t i c u l a r ,   a  p e r s o n ' s   body  w e i g h t  

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

s p e e d   b e c o m e s   too  f a s t   and  i t   may  o c c u r   t h a t   a  p e r s o n  

c a n n o t   a l i g h t   on  the   g r o u n d   in  s a f e t y .  

25  On  t h e   o t h e r   hand ,   t h e r e   a r e   d i s c l o s e d   in  U . S .  

P a t e n t   Nos .   4 . 4 7 4 , 2 6 2 .   4 . 5 7 6 . 2 4 8   and  4 . 5 8 0 . 6 5 8   d e s c e n t  

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

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

s t r e n g t h e n i n g   or  w e a k e n i n g   t h e   c l a s p i n g   f o r c e ,   t h e r e b y  

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

5  d e s c e n d i n g   s p e e d   by  m a n u a l l y   o p e r a t i n g   t h e   l e v e r .  

S i n c e ,   h o w e v e r ,   a  d e s c e n t   d e v i c e   is   f o r   use   a t   a 

t ime   of  e m e r g e n c y ,   i t   i s   e x t r e m e l y   d i f f i c u l t   f o r   a n  

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

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

!0  T h e r e f o r e ,   s a f e t y   w i l l   come  i n t o   q u e s t i o n   and  i t   may  

o c c u r   t h a t   due  to  an  e v a c u e e ' s   m i s h a n d l i n g   of  t h e   l e v e r ,  

t he   c l a s p i n g   f o r c e   w i l l   become   t oo   l a r g e   and  as  a  

c o n s e q u e n c e   he  w i l l   n o t   be  a b l e   to  d e s c e n d ,   or  t h a t  

b e c a u s e   of  t he   l e v e r   b e i n g   i n s u f f i c i e n t l y   t i g h t l y  

15  c l a s p e d   t h e r e   w i l l   a r i s e   t h e   d a n g e r   of  an  e v a c u e e  

d e s c e n d i n g   too   f a s t .   When,   b e s i d e s ,   t h e r e   a r e  

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

a r i s e   in  t he   l a r g e n e s s   of  c l a s p i n g   f o r c e ,   m a k i n g   i t  

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

20  s p e e d .  

The  p r e s e n t   i n v e n t i o n   a ims   to  p r o v i d e   a  d e s c e n t  

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

d e s c e n d   f rom  an  e l e v a t e d   p o s i t i o n   of  a  b u i l d i n g   a t   a 

s t e a d y   s p e e d   in  s a f e t y .  

25  The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  d e s c e n t   d e v i c e  

w h i c h   c o m p r i s e s   a  r o p e   or  t h e   l i k e   t he   u p p e r   end  o f  

w h i c h   is  f a s t e n e d   a t   an  e s c a p e   o p e n i n g   l o c a t e d   a t   a n  



0 2 2 0 0 7 0  

4 

e l e v a t e d   p o s i t i o n   of  a  b u i l d i n g   or  t h e   l i k e ,   and  a  p a i r  

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

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

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

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

b e n t   as  t h e   u p p e r   d e s c e n d i n g   means   moves   down  w i t h   a  

t i l t   r e l a t i v e   to  i n c r e a s e s   of  l o a d ,   and  t h e   l o w e r  

d e s c e n d i n g   means   b e i n g   so  c o n s t r u c t e d   as  to  i n c r e a s e   i t s  

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

LO  l o w e r   d e s c e n d i n g   means   h a v i n g   a  h a n g i n g   means   w i t h   w h i c h  

a  d e s c e n d i n g   p e r s o n   or  o b j e c t   i s   to  be  h e l d   h a n g i n g   f r o m  

i t .   and  t h e s e   two  u n i t s   of  t h e   d e s c e n d i n g   means   b e i n g  

c o n n e c t e d   w i t h   a  c o n n e c t i n g   m e a n s .  

The  l o w e r   d e s c e n d i n g   means  may  be  so  c o n s t r u c t e d   a s  

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

r e l a t i v e   to  i n c r e a s e s   of  t he   l o a d ,   or  may  be  p r o v i d e d  

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

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

b e n t   as  t h e   l o w e r   d e s c e n d i n g   means   moves  down  w i t h   a 

20  t i l t   r e l a t i v e   to   i n c r e a s e s   of  t he   l o a d .  

A c c o r d i n g l y ,   t h e   u p p e r   d e s e n d i n g   means   moves   d o w n  

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

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

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

25  means   of  b e n d i n g   t h e   r o p e   and  by  v i r t u e   of  t e n s i o n   o f  

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

l o a d .   T h e r e f o r e ,   when  t he   w e i g h t   of  a  p e r s o n   d e s c e n d i n g  
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(or   t h e   l o a d   of  a  d e s c e n d i n g   o b j e c t )   is   g r e a t e r ,   t h e  

l o a d   w o r k i n g   on  the   u p p e r   d e s c e n d i n g   means   b e c o m e s  

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

b e c o m e s   w i d e r ,   and  h e n c e   t h e   a f o r e s a i d   f r i c t i o n a l  
5  r e s i s t a n c e   b e c o m e s   g r e a t e r .   When,  on  t h e   c o n t r a r y ,   t h e  

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

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

d e s c e n d i n g   means   b e c o m e s   n a r r o w e r ,   and  h e n c e   t h e  

a f o r e s a i d   f r i c t i o n a l   r e s i s t a n c e   b e c o m e s   s m a l l e r .  
10  Wi th   the   l o w e r   d e s c e n d i n g   m e a n s ,   on  the   o t h e r   h a n d ,  

i t   may  c l a s p   t he   rope   by  a  c l a s p i n g   f o r c e   w h i c h  

i n c r e a s e s   r e l a t i v e   to  i n c r e a s e s   of  t he   l o a d ,   or  a 

p l u r a l i t y   of  r o p e - t o u c h i n g   means   p r o v i d e d   t h e r e i n   may  
s l i d e   in  f r i c t i o n a l   e n g a g e m e n t   w i t h   t he   r o p e   in  a  s t a t e  

15  of  b e i n g   b e n t   as  i t   moves  down  w i t h   a  t i l t   r e l a t i v e   t o  

i n c r e a s e s   of  t he   l o a d ;   and .   by  v i r t u e   of  such   a c t i o n s ,  

t h e r e   is   g i v e n ,   in  e i t h e r   c a s e ,   a  f r i c t i o n a l   r e s i s t a n c e  

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

The  p r e s e n t   i n v e n t o r   c o n d u c t e d   an  e x p e r i m e n t   u s i n g  
20  o n l y   one  s e p a r a t e   u n i t ,   t he   u p p e r   or  l o w e r   r e s p e c t i v e l y ,  

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

f o u n d   t h a t ,   in  e i t h e r   c a s e ,   p e r f e c t   s a f e t y   c o u l d   no t   b e  

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

s o m e t i m e s   coming   to  a  s t o p   h a l f w a y   o r .   on  the   c o n t r a r y .  
25  s o m e t i m e s   coming   down  at  an  e x c e s s i v e   s p e e d .   T h e r e u p o n ,  

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

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

t o g e t h e r   w i t h   a  c o n n e c t i n g   m e a n s ,   as  d i s c l o s e d   in  t h e  

p r e s e n t   i n v e n t i o n .   As  a  r e s u l t ,   i t   was  a s c e r t a i n e d   t h a t  

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

5  s a f e   d e s c e n t   a t   a  s t e a d y   d e s c e n d i n g   s p e e d .  

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

T h a t   i s .   w h i l e   t h e   l o a d   of  a  p e r s o n ,   or  an  o b j e c t ,  

d e s c e n d i n g   w i t h   t h e   d e v i c e ,   w h i c h   w o r k s   on  t he   h a n g i n g  

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

10  t h e   d e s c e n d i n g   means   t h r o u g h   t h e   medium  of  t h e  

c o n n e c t i n g   m e a n s ,   t h e   d i f f e r e n c e   in  b r a k i n g   f o r c e  

b e t w e e n   t h e   two  u n i t s   of  t h e   d e s c e n d i n g   m e a n s ,  

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

a f o r e s a i d   l o a d ,   f l u c t u a t e s   moment   by  moment  in  t h e  

15  c o u r s e   of  d e s c e n t .   A c c o r d i n g l y ,   t h e r e   i s   k e p t   a  b a l a n c e  

of  f o r c e s   b e t w e e n   t h e   two  u n i t s   of  t he   d e s c e n d i n g   m e a n s  

as  a  w h o l e ,   t h e   two  u n i t s   m u t u a l l y   r e g u l a t i n g   t h e  

d e s c e n d i n g   s p e e d .   T h u s ,   a  p e r s o n   u s i n g   the   d e v i c e   i s  

e n a b l e d   to  d e s c e n d   s m o o t h l y   and  in  s a f e t y   at   a  s t e a d y  

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

s p e e d   by  m a n u a l   o p e r a t i o n   in   t h e   c o u r s e   of  d e s c e n t .  

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

t he   d e s c e n t   d e v i c e   i s   of  a  s i m p l e   s t r u c t u r e ,   b e c a u s e   i t  

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

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

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

t he   l i k e ,   f o r   r e g u l a t i n g   t h e   d e s c e n d i n g   s p e e d .  
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The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d ,   by  way  o f  

e x a m p l e   o n l y ,   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 ,   in  w h i c h :  

F i g .   1  is   a  l o n g i t u d i n a l ,   s e c t i o n a l   s i d e   v i e w   of  a 

5  f i r s t   e m b o d i m e n t   of  a  d e s c e n t   d e v i c e   of  t h e   p r e s e n t  

i n v e n t i o n ;  

F i g .   2  i s   a  l o n g i t u d i n a l ,   s e c t i o n a l   s i d e   v i e w  

s h o w i n g   t h e   a c t i o n   of  t he   d e s c e n t   d e v i c e   of  F i g .   1 ;  

F i g .   3  i s   a  t r a n s v e r s e   s e c t i o n a l   v i e w   t a k e n   a l o n g  

10  t h e   l i n e   I I I - 1 I I   of  F i g .   1 ;  

F i g .   4  i s   a  t r a n s v e r s e   s e c t i o n a l   v i e w   t a k e n   a l o n g  

t h e   l i n e   I V - I V   of  F i g .   1 ;  

F i g .   5  is  a  l o n g i t u d i n a l ,   s e c t i o n a l   s i d e   v i e w   of  a 

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

15  i n v e n t i o n ;  

F i g .   6  is   a  l o n g i t u d i n a l ,   s e c t i o n a l   s i d e   v i e w  

s h o w i n g   t h e   a c t i o n   of  the   d e s c e n t   d e v i c e   of  F i g .   5 ;  

F i g s .   7.  8,  9  and  10  a r e   l o n g i t u d i n a l ,   s e c t i o n a l  

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

20  i n v e n t i o n ;  

F i g .   11  is  a  s i d e   v i ew  s h o w i n g   a  d e s c e n t   d e v i c e   o f  

t h e   p r i o r   a r t ;   a n d  

F i g .   12  is  a  l o n g i t u d i n a l ,   s e c t i o n a l   s i d e   v i e w   of  a n  

e s s e n t i a l   p a r t   of  t he   d e v i c e   shown  in  F i g .   1 1 .  

25  F i g s .   1  to  4  show  a  f i r s t   e m b o d i m e n t   of  a  d e s c e n t  

d e v i c e   of  t he   p r e s e n t   i n v e n t i o n   w h i c h   c o n s i s t s  

e s s e n t i a l l y   of  a  r o p e   1  t he   u p p e r   end  of  w h i c h   i s  
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f a s t e n e d   to  an  o p e n i n g   f o r   e s c a p e   51  l o c a t e d   a t   a n  

e l e v a t e d   p o s i t i o n   of  a  b u i l d i n g   50  or  t h e   l i k e   ( s e e   F i g .  

1 1 ) ,   a  p a i r   of  d e s c e n d i n g   means   A  and  B  ( t h e   u p p e r   a n d  

l o w e r )   w h i c h   a r e   f i t t e d   o n t o   t h e   r o p e   1,  t h e   u p p e r  

d e s c e n d i n g   means   A  and  t h e   l o w e r   d e s c e n d i n g   means   B 

b e i n g   c o n n e c t e d   w i t h   a  c o n n e c t i n g   rod  ( c o n n e c t i n g   m e a n s )  

2,  and  a  h a n g i n g   b e l t   ( h a n g i n g   m e a n s )   3  f i t t e d   to  t h e  

l o w e r   d e s c e n d i n g   means   B  f o r   h o l d i n g   a  p e r s o n   or  a n  

o b j e c t   d e s c e n d i n g   hung  t h e r e f r o m .   In  t h i s   e m b o d i m e n t   o f  

0  t h e   i n v e n t i o n ,   t he   u p p e r   d e s c e n d i n g   means   A  is   p r o v i d e d  

w i t h   a  p a i r   ( l e f t   and  r i g h t )   of  b r a k i n g   r o d s  

( r o p e - t o u c h i n g   m e a n s )   4  and  5,  as  w e l l   as  w i t h   an  u p p e r  

b r a k i n g   rod  ( r o p e - t o u c h i n g   m e a n s )   6;  and  t h e   l o w e r  

d e s c e n d i n g   means   B  is  so  c o n s t r u c t e d   as  to  c l a s p   t h e  

5  r o p e   1  by  a  c l a s p i n g   f o r c e   w h i c h   i n c r e a s e s   r e l a t i v e   t o  

i n c r e a s e s   of  l o a d   Q. 

In  t he   u p p e r   d e s c e n d i n g   m e a n s   A.  t h e r e   a r e   d i s p o s e d  

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

of  s i d e   p l a t e s   7  t he   l e f t   b r a k i n g   rod  4  and  t he   r i g h t  

10  b r a k i n g   rod  5  in  c o n f r o n t i n g   r e l a t i o n ,   w i t h   t h e   r o p e   1 

i n b e t w e e n ,   w h i l e   a t   t he   u p p e r   p o s i t i o n ,   on  t h e   l e f t  

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

b r a k i n g   rod  6.  The  l e f t   b r a k i n g   rod  4  i s   p r o v i d e d   w i t h  

a  g u i d e   g r o o v e   4a.   and  is   f a s t e n e d   b e t w e e n   t h e   p a i r   o f  

25  s i d e   p l a t e s   7  w i t h   a  b o l t   8a  and  a  n u t   8b.  W h i l e   t h e  

r i g h t   b r a k i n g   rod  is  no t   p r o v i d e d   w i t h   a  g u i d e   g r o o v e ,  

i t   i s   a l s o   f a s t e n e d   b e t w e e n   t h e   p a i r   of  s i d e   p l a t e s   7 

i 
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w i t h   a  b o l t   8a  and  a  nu t   8b  in  t he   same  m a n n e r   as  t h e  

l e f t   b r a k i n g   rod  4.  The  u p p e r   b r a k i n g   rod  6  is   p r o v i d e d  

w i t h   a  g u i d e   g r o o v e   6a,  and  is  f a s t e n e d   b e t w e e n   t he   p a i r  

of  s i d e   p l a t e s   7.  W h i l e   t h e s e   b r a k i n g   r o d s   4,  5  and  6 

5  c o n s t i t u t e   t he   r o p e - t o u c h i n g   means   in   t h i s   e m b o d i m e n t   o f  

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

e x a m p l e   p a d s ,   may  a l s o   be  a d o p t e d .   I t   may  be  a d d e d   t h a t  

t h e   u p p e r   b r a k i n g   rod  6  i s   so  d i s p o s e d   as  to  be  k e p t  

a p a r t   f r om  the   r o p e   1,  to  t he   l e f t   of  i t ,   when  a  l o a d   P 

10  is  n o t   b e i n g   e x e r t e d   on  t h e   u p p e r   d e s c e n d i n g   means   A.  

The  l o w e r   d e s c e n d i n g   means   B  is  d i s p o s e d   u n d e r n e a t h  

t h e   u p p e r   d e s c e n d i n g   means   A.  In  t h i s   l o w e r   d e s c e n d i n g  

m e a n s   B,  t h e r e   a r e   d i s p o s e d   in  a  c a s i n g   c o n s i s t i n g   of  a  

p a i r   of  s i d e   p l a t e s   9  a  m o v a b l e   f r i c t i o n   p l a t e   10  and  a  

15  f i x e d   f r i c t i o n   p l a t e   11.  The  m o v a b l e   f r i c t i o n   p l a t e   10  

is  c o n n e c t e d ,   w i t h   a  p i n ,   to  t he   end  of  a  l e v e r   13  w h i c h  

s w i n g s   on  a  p i v o t   12,  and  is  p r o v i d e d   w i t h   a  f i t t i n g  

means   14  to  w h i c h   a  h a n g i n g   b e l t   3  is   to  be  f i t t e d .   On 

t h e   b r a k i n g   s u r f a c e   of  t he   m o v a b l e   f r i c t i o n   p l a t e   10  i s  

20  f o r m e d   a  g u i d e   g r o o v e   10a;   and  t he   r o p e   1  is  f i r m l y  

e m b r a c e d   b e t w e e n   t h i s   g u i d e   g r o o v e   10a  and  t he   b r a k i n g  

s u r f a c e   of  t he   f i x e d   f r i c t i o n   p l a t e   11.  F u r t h e r ,   t h e  

m o v a b l e   f r i c t i o n   p l a t e   10  is  g i v e n ,   by  a  p u l l   s p r i n g   1 5 .  

a  f o r c e   w h i c h   a c t s   to  d r aw  i t   n e a r e r   in  t he   d i r e c t i o n   o f  

25  t h e   f i x e d   f r i c t i o n   p l a t e   11.  T h i s   m o v a b l e   f r i c t i o n  

p l a t e   10  is  so  c o n s t r u c t e d   t h a t ,   when  a  l o a d   Q  a c t s   o n  
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i t .   as  i l l u s t r a t e d   in  F i g .   2.  i t   moves  in  the  d i r e c t i o n  

of  t h e   f i x e d   f r i c t i o n   p l a t e   11.  t h e r e b y   e x e r t i n g  

f r i c t i o n a l   b r a k i n g   f o r c e   on  t he   rope   1 .  

The  u p p e r   d e s c e n d i n g   means   A  and  the   l o w e r  

5  d e s c e n d i n g   means   B  a r e   c o n n e c t e d   w i t h   a  c o n n e c t i n g   r o d  

2.  F u r t h e r ,   t h e   two  d e s c e n d i n g   means  A  and  B  are   a l s o  

c o n n e c t e d   w i t h   a  s p r i n g   16.  t h e r e b y   p r e v e n t i n g   the  u p p e r  

d e s c e n d i n g   means   A  f rom  t i l t i n g   more  t h a n   is  n e c e s s a r y ,  

as  i l l u s t r a t e d   in  F i g .   2 .  

]0  The  d e s c e n t   d e v i c e   d e s c r i b e d   above   i6  used  a s  

f o l l o w s .  

When  i t   has   become   n e c e s s a r y   to  e s c a p e   f ro«   a n  

o p e n i n g   51  of  a  b u i l d i n g   f o r   s u c h   r e a s o n s   as  t h e  

b r e a k o u t   of  a  f i r e ,   an  e v a c u e e   h a n g s   down  the  rope   1 

15  f rom  the   e s c a p e   o p e n i n g   51  a l o n g   *he  e x t e r i o r   wa l l   o f  

the   b u i l d i n g ,   f i t s   t h e   h a n g i n g   b e l t   3  o n t o   h is   body  a n d  

d e s c e n d s   a l o n g   t h e   r o p e   1.  At  t h i s   t i m e   of  d e s c e n t ,   t h e  

l o a d   W.  t h a t   is  t h e   e v a c u e e ' s   w e i g h t ,   is  d i s t r i b u t e d   t o  

the   u p p e r   d e s c e n d i n g   means   A  as  the   load   P.  and  t h e  

20  l o w e r   d e s c e n d i n g   means   B  as  t he   load   Q,  t h r o u g h   t h e  

medium  of  t he   c o n n e c t i n g   rod  2.  and  such   d i v i d e d   l o a d s  

a c t   on  the   r e s p e c t i v e   d e s c e n d i n g   means  A  and  B.  a s  

i l l u s t r a t e d   in  F i g .   2 .  

F i r s t l y ,   in  t h e   l o w e r   d e s c e n d i n g   means  B.  t h e  

25  m o v a b l e   f r i c t i o n   p l a t e   10  d r a w s   n e a r e r   to  the  f i x e d  

f r i c t i o n   p l a t e   11  as  t he   l o a d   Q  works   on  i t .   t h e r e b y  

p r e s s i n g   t he   r o p e   1  i n b e t w e e n .   By  v i r t u e   of  t h i s  



0 2 2 0 0 7 0  

n  

c l a s p i n g   f o r c e   and  t e n s i o n   of  t he   r o p e   1,  t h e r e   i s  

p r o d u c e d   a  b r a k i n g   f o r c e   c o u n t e r i n g   the   l o a d   Q,  and  t h e  

lower   d e s c e n d i n g   means  B  d e s c e n d s   s l i d i n g l y   i n  

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

5  load   Q,  t he   l a r g e r   w i l l   be  s a i d   b r a k i n g   f o r c e .  

At  the   same  t i m e ,   a  p o r t i o n   of  t he   l oad   W  works   on  

the   upper   d e s c e n d i n g   means  A.  as  t h e   l oad   P.  t h r o u g h   t h e  

medium  of  t he   c o n n e c t i n g   rod  2.  and  d e c l i n e s   i t ,   as  i t  

s l i d e s   down,  in  t he   c l o c k w i s e   d i r e c t i o n   in  F i g s .   1  a n d  

10  2.  With  t h i s   t i l t   of  t he   u p p e r   d e s c e n d i n g   means  A.  a s  

i t   s l i d e s   down,  the   p a i r   of  l e f t   and  r i g h t   b r a k i n g   r o d s  

4  and  5  c a u s e   the   r ope   1  to  bend ;   and ,   s i m u l t a n e o u s l y ,  

the   upper   b r a k i n g   rod  6  comes  i n t o   c l o s e   c o n t a c t   w i t h  

the   rope  1  and  b e n d s   i t .   By  v i r t u e   of  t he   bends   of  t h e  

15  rope   1  c a u s e d   by  t h e s e   b r a k i n g   r o d s   4,  5  and  6,  and  o f  

t e n s i o n   of  the   rope   1,  t h e r e   is  g e n e r a t e d   f r i c t i o n a l  

r e s i s t a n c e   wh ich   c o u n t e r s   the   l oad   P.  t h e r e b y   i m p a r t i n g  

b r a k i n g   f o r c e   to  t he   d e s c e n t   d e v i c e   w i t h   w h i c h   a  p e r s o n  

d e s c e n d s   f rom  an  a l t i t u d e .  

20  S i n c e ,   as  d e s c r i b e d   in  t he   f o r e g o i n g ,   e ach   of  t h e  

d e s c e n d i n g   means  A  and  B  r e s p e c t i v e l y   s l i d e s   i n  

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

d e s c e n d   s m o o t h l y   at   a  s t e a d y   s p e e d .   When  t h e r e   is  a 

d i f f e r e n c e   in  the   l oad   W  ( t h e r e   a r e ,   n a t u r a l l y .  

25  h e a v y - w e i g h t   p e r s o n s   and  l i g h t - w e i g h t   p e r s o n s ) ,   t h e  

d i f f e r e n c e   in  b r a k i n g   f o r c e   b e t w e e n   the   d e s c e n d i n g   m e a n s  

A  and  B,  r e l a t i v e   to  t he   r a t i o   of  d i s t r i b u t i o n   of  t h e  
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l o a d   W  b e t w e e n   t h e   two  d e s c e n d i n g   means   A  and  B ,  

f l u c t u a t e s   moment   by  moment   in   t h e   c o u r s e   of  d e s c e n t ,  

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

two  u n i t s   of  t h e   d e s c e n d i n g   means   as  a  w h o l e ,   t h e r e b y  

5  p e r m i t t i n g   a  p e r s o n   u s i n g   t h e   d e v i c e   to   d e s c e n d   in   a 

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

and  s a f e   d e s c e n d i n g   s p e e d   in  e i t h e r   c a s e .  

F i g s .   5  and  6  show  a  s e c o n d   e m b o d i m e n t   of  a  d e s c e n t  

d e v i c e   of  t h e   p r e s e n t   i n v e n t i o n .   An  u p p e r   d e s c e n d i n g  

10  means   C  and  a  l o w e r   d e s c e n d i n g   means   D,  w h i c h   a r e   f i t t e d  

o n t o   t h e   r o p e   1.  a r e   b o t h   p r o v i d e d   w i t h   r o p e - t o u c h i n g  

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

1  in   a  s t a t e   of  b e i n g   b e n t   when  t h e y   move  down  w i t h   a 

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

15  means   C  and  D  is   e s s e n t i a l l y   t h e   same  as  t h a t   of  t h e  

u p p e r   d e s c e n d i n g   means   A  in  t h e   f i r s t   e m b o d i m e n t   of  t h e  

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

same  as  in  t h e   f i r s t   e m b o d i m e n t ,   n u m b e r s   and  s y m b o l s  

common  w i t h   t h o s e   in  t he   f i r s t   e m b o d i m e n t   a r e   u s e d   i n  

20  F i g s .   5  and  6,  and  d e t a i l e d   d e s c r i p t i o n   i s   n o t  

n e c e s s a r y .   I t   is   to  be  n o t e d ,   h o w e v e r ,   t h a t   in  t h e  

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

t h e   p a i r   of  l e f t   and  r i g h t   b r a k i n g   r o d s   4  and  5  a n  

a u x i l i a r y   b r a k i n g   rod  28  w h i c h   i s   n o t   p r o v i d e d   in  t h e  

25  u p p e r   d e s c e n d i n g   means   A  in  t h e   f i r s t   e m b o d i m e n t   of  t h e  

i n v e n t i o n .   When,  in  t h e   i n i t i a l   s t a g e   of  d e s c e n t   f o r  

i n s t a n c e ,   t h e   e f f e c t   of  t i l t i n g   of  t h e   l o w e r   d e s c e n d i n g  
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means   D.  n a m e l y   t h e   b r a k i n g   e f f e c t ,   is  no t   s u f f i c i e n t ,  

t h e   a u x i l i a r y   b r a k i n g   rod  28  c o o p e r a t e s   w i t h   t h e   p a i r   o f  
l e f t   and  r i g h t   b r a k i n g   r o d s   4  and  5  in  b e n d i n g   t h e   r o p e  
1.  t h e r e b y   e n s u r i n g   t h a t   t h e r e   is  p r o d u c e d   a  b r a k i n g  

5  f o r c e   r e q u i r e d   f o r   s a f e   and  s m o o t h   d e s c e n t .  

In  t h i s   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   r a t i o   o f  

d i s t r i b u t i o n   of  t h e   l o a d   W  b e t w e e n   t he   two  d e s c e n d i n g  

means   c  and  D.  and  t h e   d i f f e r e n c e   in  t i l t   a n g l e   b e t w e e n  

t h e   two  d e s c e n d i n g   means   C  and  D,  f l u c t u a t e s   moment   b y  
10  moment   in  t h e   c o u r s e   of  d e s c e n t ,   and  p e r m i t s   a  p e r s o n   t o  

d e s c e n d   in  a  b a l a n c e d   s t a t e   as  a  w h o l e .   C o n s e q u e n t l y ,  

h e a v y - w e i g h t   and  l i g h t - w e i g h t   p e r s o n s   a r e   l i k e w i s e  

e n s u r e d   a  s m o o t h   d e s c e n t   a t   a  s a f e   s p e e d .  

The  p r e s e n t   i n v e n t i o n   may  be  e m b o d i e d   in  v a r i o u s  
15  modes   of  c o n s t r u c t i o n   o t h e r   t h a n   t h o s e   i n d i c a t e d   in  t h e  

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

As  f o r   d e s c e n d i n g   means   w h i c h   s l i d e   in  f r i c t i o n a l  

e n g a g e m e n t   w i t h   a  r o p e   in  a  s t a t e   of  b e i n g   b e n t   as  i t  

s l i d e s   w i t h   a  t i l t ,   t h e r e   may  fo r   e x a m p l e ,   be  e m p l o y e d  
20  t h e   d e s c e n d i n g   means   E  shown  in  F i g .   7.  T h i s   d e s c e n d i n g  

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

( r o p e - t o u c h i n g   m e a n s )   18  and  19.  w i t h   t he   r o p e   1 

i n b e t w e e n ,   d i s p o s e d   i n s i d e   a  c a s i n g   c o n s i s t i n g   of  a  p a i r  
of  s i d e   p l a t e s   17.  and  b r a k e   pads   20  and  21  d i s p o s e d  

25  r e s p e c t i v e l y   to  t h e   u p p e r   l e f t   of  t he   l e f t   p in   means   18 
and  to  t h e   l o w e r   r i g h t   of  t h e   r i g h t   p in   means   19.  By 
v i r t u e   of  t h i s   c o n s t r u c t i o n ,   even   when  t he   t e n s i o n   o f  
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t h e   r o p e   1  is  no t   s u f f i c i e n t ,   as  in  t h e   i n i t i a l   s t a g e   o f  

d e s c e n t   f o r   i n s t a n c e ,   t h e   b r a k e   p a d s   20  and  21  come  i n t o  

c o n t a c t   w i t h   t he   r ope   1  as  t h e   d e s c e n d i n g   means  E  m o v e s  

w i t h   a  t i l t ,   as  i l l u s t r a t e d   in  F i g .   7,  t h e r e b y   e n s u r i n g  

5  t h a t   t h e   r e q u i r e d   b r a k i n g   f o r c e   is  o b t a i n e d .   Such  a 

c o n s t r u c t i o n   is  a l s o   e f f e c t i v e   in  o b t a i n i n g   s u f f i c i e n t  

b r a k i n g   f o r c e   when  a  p e r s o n   of  e s p e c i a l l y   h e a v y   w e i g h t  

d e s c e n d s   w i t h   t he   d e v i c e .  

In  t he   c a s e   t h a t   a  l i g h t - w e i g h t   p e r s o n   c a n n o t  

10  d e s c e n d   s m o o t h l y   owing   to  an  e x c e s s i v e   b r a k i n g   f o r c e  

w o r k i n g   f o r   h i s   w e i g h t ,   t h e   d e s c e n d i n g   means   may  be  a s  

d e s c r i b e d   in  the   f o l l o w i n g .   T h a t   i s ,   as  shown  in  F i g .  

8,  a  d e s c e n d i n g   means  F  is   p r o v i d e d   w i t h   a  c o m p e n s a t i n g  

r i n g   22  f i t t e d   r o u n d   t h e   r o p e   1  in  s u c h   a  manne r   t h a t   i t  

15  c an   move  b o t h   ways  a l o n g   an  a r c h e d   g u i d e   g r o o v e   24 

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

p l a t e s   23  of  the   d e s c e n d i n g   m e a n s ,   and  b e t w e e n   t h i s  

c o m p e n s a t i n g   r i n g   22  and  a  s p r i n g   f i x t u r e   25  d i s p o s e d   a t  

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

20  f i t t e d   a  p u l l   s p r i n g   26  to  p l a c e   r e s t r a i n t   on  t i l t i n g  

m o v e m e n t   of  the   d e s c e n d i n g   means   F,  t h e r e b y   l o w e r i n g   t h e  

b r a k i n g   f o r c e .  

On  the   o t h e r   h a n d ,   as  f o r   d e s c e n d i n g   means   w h i c h  

c l a s p   the   rope   w i t h   a  c l a s p i n g   f o r c e   i n c r e a s i n g   r e l a t i v e  

25  to  i n c r e a s e s   of  t he   l o a d ,   t h e r e   may  f o r   e x a m p l e   b e  

e m p l o y e d   the   d e s c e n d i n g   means   G  shown  in  F i g .   7.  T h i s  

d e s c e n d i n g   means  c o m p r i s e s   a  m o v a b l e   pad  32  and  a  f i x e d  
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pad  33  d i s p o s e d   in  c o n f r o n t i n g   r e l a t i o n ,   w i t h   t h e   r o p e   1 

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

p l a t e s   31.  t h e   u p p e r   end  of  a  h a n g i n g   m e a n s   3  b e i n g  

f i t t e d   o n t o   t he   m o v a b l e   pad  32.  The  m o v a b l e   pad  32  i s  

5  p r o v i d e d   w i t h   a  h o l d i n g   p i n   34  w h i c h   p r o t r u d e s   f rom  b o t h  

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

f o r m e d   in  t h e   s i d e   p l a t e s   31.  When  t h e   m o v a b l e   pad  32 

r e c e i v e s   a  downward   f o r c e ,   i t   is   p r e s s e d   a g a i n s t   t h e  

r o p e   1,  d r a w i n g   n e a r e r   to  t he   f i x e d   pad  33.   F u r t h e r .  

10  t h e   s l i d i n g   s u r f a c e s   of  t h e s e   p a d s   32  and  33  a r e   c o a t e d  

w i t h   l i n i n g   m a t e r i a l   36  h a v i n g   a  l a r g e   c o e f f i c i e n t   o f  

f r i c t i o n   and  a  good  a b r a s i o n   r e s i s t a n c e .  

S t i l l   f u r t h e r ,   t he   p a i r   of  u p p e r   and  l o w e r  

d e s c e n d i n g   means   E  and  G,  as  shown  in  F i g .   7.  a r e  

15  c o n n e c t e d   w i t h   a  c o n n e c t i n g   r o p e   ( c o n n e c t i n g   m e a n s )   3 7 .  

When  c o n n e c t e d   w i t h   a  r o p e   37  l i k e   t h i s ,   i t   is   p o s s i b l e  

to  make  a  d e s c e n t   f l e x i b l y   a d a p t i n g   t h e   m o v e m e n t   to  t h e  

b e n d i n g   of  t h e   r ope   1;  and ,   b e s i d e s ,   i t   a f f o r d s  

c o n v e n i e n c e   f o r   t he   f i t t i n g   of  t h e   d e s c e n d i n g   means   o n  
20  t h e   r o p e   and  t h e i r   r e m o v a l ,   as  w e l l   as  f o r   t h e   c a r r i a g e  

and  s t o r i n g   of  t hem.   A l s o ,   t h i s   c o n n e c t i n g   r o p e   37  i s  

d i s p o s e d   s i d e w a y s   f rom  the   r o p e   1  by  p a s s i n g   i t   t h r o u g h  

a  h o l e   27a  p r o v i d e d   n e a r   t he   end  of  a  g u i d e   means   27  i n  

t he   s h a p e   of  a  h a l f - i n v e r t e d   l e t t e r   L  w h i c h   is   c o n n e c t e d  

25  to  t he   l o w e r   d e s c e n d i n g   means   G,  t h e   g u i d e   means   27 

b e i n g   m o v a b l y   f i t t e d   on  t he   r o p e   1  a b o v e   t h e   l o w e r  

d e s c e n d i n g   means   G. 
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A  d e s c e n d i n g   means   H  as  shown  in  F i g .   9  i s  

c o n s t r u c t e d   in  s u c h   a  m a n n e r   t h a t   t h e   r o p e   1  p a s s e d  

t h r o u g h   r o p e - p a s B i n g   h o l e s   39  of  a  body  38  of  t h e  

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

5  38  by  a  p l a t e   s p r i n g   40.  and  t h e   b a c k   of  t h a t   p a r t   o f  

t h e   p l a t e   s p r i n g   40  w h i c h   is   in  c o n t a c t   w i t h   t he   r o p e   1 

is   p r e s s e d   w i t h   a  l e v e r   41,  t h e   w e i g h t - a p p l y i n g   end  o f  

w h i c h   b e i n g   c o n n e c t e d ,   t h r o u g h   t h e   med ium  of  a  l i n k   4 2 ,  

w i t h   a  c o n n e c t i n g   r i n g   43  f o r   h a n g i n g   a  means   f o r  

10  h o l d i n g   a  p e r s o n ,   or  an  o b j e c t ,   d e s c e n d i n g ,   t h e r e b y   t o  

i n c r e a s e   p r e s s u r e   on  the   r o p e   1  in   p r o p o r t i o n   t o  

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

o b j e c t s .  

F u r t h e r m o r e ,   a  d e s c e n d i n g   m e a n s   I  as  shown  in  F i g .  

15  io  i s   c o n s t r u c t e d   in  s u c h   a  m a n n e r   t h a t   t he   r o p e   1 

p a s s e d   t h r o u g h   r o p e - p a s s i n g   h o l e s   45  of  a  body  44  of  t h e  

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

44  by  a  cam  47  m o u n t e d   on  a  cam  s h a f t   46,  to  w h i c h   c a m  

s h a f t   46  i s   f a s t e n e d   a  f a n - s h a p e d   s h e a v e   48,  and  t o  

20  w h i c h   f a n - s h a p e d   s h e a v e   48  is  f a s t e n e d   an  end  49a  of  a  

p u l l   r o p e   49,  t he   p u l l   r o p e   49  b e i n g   l ed   ou t   of  t h e   b o d y  

44  t h r o u g h   a  g r o o v e   of  t he   s h e a v e   48,   and  t h e   o t h e r   e n d  

49b  of  t h e   p u l l   r o p e   49  b e i n g   so  t i e d   as  to  form  a 

c o n n e c t i n g   r i n g   50  fo r   h a n g i n g   a  means   f o r   h o l d i n g   a 

25  p e r s o n ,   or  an  o b j e c t ,   d e s c e n d i n g .  
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CLAIMS  : 

1.  A  d e s c e n t   d e v i c e ,   c h a r a c t e r i z e d   by  c o m p r i s i n g :   a  
r o p e   (1)  or  t h e   l i k e   t h e   u p p e r   end  of  w h i c h   is   f a s t e n e d  
at   an  e s c a p e   o p e n i n g   l o c a t e d   a t   an  e l e v a t e d   p o s i t i o n   o f  
a  b u i l d i n g   or  t he   l i k e ,   and  a  p a i r   of  u p p e r   (A;  C;  E;  F )  

5  and  l o w e r   (B;  D;  G;  H;  I)  d e s c e n d i n g   means   f i t t e d   o n t o  
the   s a i d   r o p e ,   t he   u p p e r   d e s c e n d i n g   means  h a v i n g   a 

P l u r a l i t y   of  r o p e - t o u c h i n g   means   (4.   5.  6;  18.  19)  w h i c h  
s l i d e   in  f r i c t i o n a l   e n g a g e m e n t   w i t h   t he   r o p e   in  a  s t a t e  
of  b e i n g   b e n t   as  t h e   u p p e r   d e s c e n d i n g   means   moves  d o w n  

10  w i t h   a  t i l t   r e l a t i v e   to  i n c r e a s e s   of  l o a d ,   and  t h e   l o w e r  

d e s c e n d i n g   means   b e i n g   so  c o n s t r u c t e d   as  to  i n c r e a s e   i t s  

b r a k i n g   f o r c e   r e l a t i v e   to  i n c r e a s e s   of  t he   l o a d ,   and  t h e  
l o w e r   d e s c e n d i n g   means   h a v i n g   a  h a n g i n g   means   (3)  w i t h  
w h i c h   a  p e r s o n   or  an  o b j e c t   d e s c e n d i n g   is  to  be  h e l d  

15  h a n g i n g   f rom  i t .   and  a  c o n n e c t i n g   means  (2;  3 7 )  

c o n n e c t i n g   t he   s a i d   u p p e r   and  l o w e r   d e s c e n d i n g   m e a n s .  
2.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   1 .  

c h a r a c t e r i z e d   in  t h a t ,   b e n e a t h   a  r o p e - t o u c h i n g   m e a n s  
d i s p o s e d   on  t h e   s i d e   w h e r e   t h e r e   is   a  c o n n e c t i n g   m e a n s  

20  w h i c h   c o n n e c t s   t he   two  d e s c e n d i n g   m e a n s ,   and  a b o v e   a  

r o p e - t o u c h i n g   means   on  t h e   o p p o s i t e   s i d e ,   t h e r e   a r e  

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

3.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   1  or  2 ,  
c h a r a c t e r i z e d   by  a  c o m p e n s a t i n g   r i n g   (22)   f i t t e d   r o u n d  

25  t he   r o p e ,   b e i n g   m o v a b l y   s u p p o r t e d   by  an  a r c h e d   g u i d e  

g r o v e   (24)   f o r m e d   a t   t he   u p p e r   p a r t   of  t he   d e s c e n d i n g  
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m e a n s ,   w i t h   a  p u l l   s p r i n g   (26 )   f i t t e d   b e t w e e n   t h e   s a i d  

c o m p e n s a t i n g   t i n g   and  a  s p r i n g   f i x t u r e   (25)   d i s p o s e d   a t  

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

4.  A  d e s c e n t   d e v i c e ,   c h a r a c t e r i z e d   by  c o m p r i s i n g :   a  

5  r o p e   (1)   or  t h e   l i k e   t h e   u p p e r   end  of  w h i c h   i s   f a s t e n e d  

a t   an  e s c a p e   o p e n i n g   l o c a t e d   a t   an  e l e v a t e d   p o s i t i o n   o f  

a  b u i l d i n g   or  t h e   l i k e ,   and  a  p a i r   of  u p p e r   (C)  a n d  

l o w e r   (D)  d e s c e n d i n g   means   f i t t e d   o n t o   t h e   s a i d   r o p e ,  

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

1°  r o p e - t o u c h i n g   means   (4,  5,  6)  w h i c h   s l i d e   in   f r i c t i o n a l  

e n g a g e m e n t   w i t h   t h e   r o p e   in  a  s t a t e   of  b e i n g   b e n t   as  t h e  

two  d e s c e n d i n g   m e a n s   move  down  w i t h   a  t i l t   r e l a t i v e   t o  

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

h a n g i n g   means   (3)  w i t h   w h i c h   a  p e r s o n   or  an  o b j e c t   • 

15  d e s c e n d i n g   i s   to   be  h e l d   h a n g i n g   f rom  i t ,   and  a 

c o n n e c t i n g   m e a n s   (2)  c o n n e c t i n g   t he   s a i d   u p p e r   and  l o w e r  

d e s c e n d i n g   m e a n s .  

5.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   4 ,  

c h a r a c t e r i z e d   in   t h a t ,   b e n e a t h   a  r o p e - t o u c h i n g   m e a n s  

20  d i s p o s e d   on  t h e   s i d e   w h e r e   t h e r e   i s   a  c o n n e c t i n g   m e a n s  

w h i c h   c o n n e c t s   t h e   two  d e s c e n d i n g   m e a n s ,   and  a b o v e   a 

r o p e - t o u c h i n g   means   on  t h e   o p p o s i t e   s i d e ,   t h e r e   a r e  

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

6.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   4  or  5 ,  

25  c h a r a c t e r i z e d   by  a  c o m p e n s a t i n g   r i n g   (22)   f i t t e d   r o u n d  

t he   r o p e ,   b e i n g   m o v a b l y   s u p p o r t e d   by  an  a r c h e d   g u i d e  

g r o o v e   (24)   f o r m e d   a t   t h e   u p p e r   p a r t   of  t h e   d e s c e n d i n g  
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means ,   w i t h   a  p u l l   s p r i n g   (26)   f i t t e d   b e t w e e n   the   s a i d  
c o m p e n s a t i n g   r i n g   and  a  s p r i n g   f i x t u r e   (25)  d i s p o s e d   a t  
an  u p p e r   c o r n e r   of  t he   d e s c e n d i n g   m e a n s .  

7.  A  d e s c e n t   d e v i c e ,   c h a r a c t e r i z e d   by  c o m p r i s i n g :   a 
rope   ( i ,   or  t he   l i k e   t he   u p p e r   end  of  wh ich   is  f a s t e n e d  
at   an  e s c a p e   o p e n i n g   l o c a t e d   at   an  e l e v a t e d   p o s i t i o n   o f  
a  b u i l d i n g   or  t h e   l i k e ,   and  a  p a i r   of  u p p e r   and  l o w e r  
d e s c e n d i n g   means   f i t t e d   o n t o   the   s a i d   r o p e ,   t he   u p p e r  
d e s c e n d i n g   means   h a v i n g   a  p l u r a l i t y   of  r o p e - t o u c h i n g  

10  means  w h i c h   s l i d e   in  f r i c t i o n a l   e n g a g e m e n t   w i t h   the  r o p e  
in  a  s t a t e   of  b e i n g   b e n t   as  the   u p p e r   d e s c e n d i n g   m e a n s  
moves  down  w i t h   a  t i l t   r e l a t i v e   to  i n c r e a s e s   of  l o a d ,  
and  the   l o w e r   d e s c e n d i n g   means  b e i n g   so  c o n s t r u c t e d   a s  
to  c l a s p   the   r o p e   by  c l a s p i n g   f o r c e   wh ich   i n c r e a s e s  
r e l a t i v e   to  i n c r e a s e s   of  t he   l o a d ,   and  the   l o w e r  
d e s c e n d i n g   means   h a v i n g   a  h a n g i n g   means  (3)  w i t h   which   a 
p e r s o n   or  an  o b j e c t   d e s c e n d i n g   is  to  be  he ld   h a n g i n g  
from  i t .   and  a  c o n n e c t i n g   means  c o n n e c t i n g   the   s a i d  
u p p e r   and  l o w e r   d e s c e n d i n g   m e a n s .  

20 8.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   7 .  
c h a r a c t e r i z e d   in  t h a t ,   b e n e a t h   a  r o p e - t o u c h i n g   m e a n s  
d i s p o s e d   on  t h e   s i d e   w h e r e   t h e r e   is  a  c o n n e c t i n g   m e a n s  
which   c o n n e c t s   t he   two  d e s c e n d i n g   means ,   and  above   a 
r o p e - t o u c h i n g   means   on  t he   o p p o s i t e   s i d e ,   t h e r e   a r e  

25  
r e s p e c t i v e l y   p r o v i d e d   a  b r a k i n g   p a d .  
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9.  A  d e s c e n t   d e v i c e   as  c l a i m e d   in  c l a i m   7  or  8 ,  

c h a r a c t e r i z e d   by  a  c o m p e n s a t i n g   r i n g   (22)   f i t t e d   r o u n d  

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

g r o o v e   (24)   f o r m e d   a t   t h e   u p p e r   p a r t   of  t h e   d e s c e n d i n g  

m e a n s ,   w i t h   a  p u l l   s p r i n g   (26 )   f i t t e d   b e t w e e n   t he   s a i d  

c o m p e n s a t i n g   r i n g   and  a  s p r i n g   f i x t u r e   (25)   d i s p o s e d   a t  

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