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A  safety  device  in  hydraulically  operated  working-platform  elevators. 

A  safety  device  in  working-plateform  elevators  and  the  like. 
The  elevator  comprises  two  interconnected  booms  (4  and  7),  the 
lower  one  (4)  of  which  is  mounted  to  a  chassis-mounted  stand  (3). 
The  working  platform  or  personnel  carrier  (10)  which  is  connected 
to  the  upper  boom,  is  maintained  in  position  by  upper  and  lower 
parallel  arms  (11  and  12).  These  arms  are  interconnected  by  a 
link  (13).  The  upper  boom  movements  relative  to  the  lower  boom 
is  controlled  by  a  hydraulic  piston-and-cylinder  unit  (15). 

The  device  is  automatically  activated  upon  occurrence  of  a 
predetermined  angle  between  the  upper  boom  (7)  of  the  elevator 
and  ground  level  or  is  manually  operated  via  controls  from  the 
platform.  The  device  comprises  a  linkage  system  comprising  four 
link  arms  (17,  18,  19,  20)  interconnecting  the  hydraulic  piston- 
and-cylinder  unit  valve  with  a  segment  (21).  The  latter  is  actuated 
either  by  an  abutment  member  (22)  on  the  upper  boom  or  by  an 
actuating  means  operated  from  the  platform.  Movement  of  the 
segment  resulting  from  such  actuation  is  transferred  via  the 
linkage  system  to  the  valve,  and  the  lower  boom  is  lowered.  The 
safety  device  ensures  that  the  elevator  booms  cannot  assume 
positions  beyond  the  intended  operational  range  of  the  elevator 
and  that  electric  faults  and  the  like  cannot  prevent  lowering  of  the 
platform. 



The  i n v e n t i o n   r e l a t e s   to  a  s a f e t y   d e v i c e   t o  

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

e l e v a t o r s   i s   no t   e x c e e d e d   b e y o n d   s a f e   l i m i t s .   The  i n -  

v e n t i v e   o b j e c t   may  be  u s e d   a l s o   to  l o w e r   t h e   p l a t f o r m .  

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

d e v i c e   i n t e n d e d   to  be  u s e d   in  w o r k i n g - p l a t f o r m   e l e v a t o r s  

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

wh ich   booms  a r e   p i v o t a l l y   i n t e r c o n n e c t e d   a t   one  of  t h e i r  

e n d s   by  a  common  m o u n t i n g   s h a f t ,   t h e   o p p o s i t e   l o w e r   e n d  

of  t he   l o w e r   boom  b e i n g   p i v o t a l l y   m o u n t e d   to  a  c h a s s i s -  

- m o u n t e d   s t a n d   and  t he   o p p o s i t e ,   u p p e r   f r e e   end  of  t h e  

u p p e r   boom  i s   p i v o t a l l y   m o u n t e d   to  t h e   w o r k i n g   p l a t f o r m  

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

p o s i t i o n   by  means   of  two  p a r a l l e l   a r m s ,   one  u p p e r   and  o n e  

l o w e r .   The  l o w e r   p a r a l l e l   arm  i s   s e c u r e d   a t   i t s   l o w e r   e n d  

to  t h e   s t a n d   w h e r e a s   t h e   o p p o s i t e   end  of  t h i s   arm  i s  

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

on  t he   same  m o u n t i n g   s h a f t   t h a t   i n t e r c o n n e c t s   t h e   two  b o o m s  

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

arm  i s   m o u n t e d   a t   i t s   one  end  to  t he   u p p e r   p a r t   of  t h e  

l i n k   and  a t   i t s   o p p o s i t e   end  to  t h e   w o r k i n g   p l a t f o r m   o r  

p e r s o n n e l   c a r r i e r .   The  m o v e m e n t s   of  t h e   u p p e r   boom  r e l a -  

t i v e   to  t h e   l o w e r   boom  a r e   c o n t r o l l e d   by  a  h y d r a u l i c  

p i s t o n - a n d - c y l i n d e r   u n i t .  



P r i o r - a r t   s a f e t y   d e v i c e s   f o r   use   in  w o r k i n g -  

p l a t f o r m   e l e v a t o r s   of  t h i s   k i n d   c o n s i s t   of  so  c a l l e d  

l i m i t   s w i t c h e s ,   t h a t   i s   an  e l e c t r i c   p o s i t i o n   s e n s o r  

wh ich   i s   p o s i t i o n e d   on  t h e   p l a t f o r m   and  w h i c h   i s   a r r a n g e d ,  

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

p o s i t i o n   r e l a t i v e   to  t h e   u p p e r   boom,  to  a c t u a t e   t h e  

e l e v a t o r   c o n t r o l s   v i a   an  e l e c t r i c   w i r e   to  p r e v e n t   t h e  

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

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

s u f f e r   f r o m   c e r t a i n   d r a w b a c k s .   I n t e r r u p t i o n   of  t h e   p o w e r  

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

in  t h e   s y s t e m   or  f a u l t s   in  t h e   b a t t s r y   s u p p l y i n g   e l e c t r i c  

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

o p e r a t i v e .   In  a d d i t i o n ,   b a t t e r y   f a u l t s   m a k e s  i t   i m p o s s i b l e  
to  l o w e r   t h e   l i f t   to  g r o u n d   l e v e l .  

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

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

p o s i t i o n   s e n s i n g   means   c a p a b l e   of  s e n s i n g   t h e   p o s i t i o n   o f  

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

j o i n t   b e t w e e n   t h e   b o o m s .   The  d e v i c e   o p e r a t e s   i n d e p e n d e n t l y  

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

i n t e r r u p t i o n   or  f a u l t s   in  t h e   o p e r a t i o n   or  f u n c t i o n   o f  

t h e   l a t t e r   do  no t   in  any  way  r e n d e r   t h e   d e v i c e   u n s e r v i c e -  

a b l e .   The  d e v i c e   has   no  e l e c t r i c   c o m p o n e n t s   a n d  

c o n s e q u e n t l y   e l e c t r i c a l   f a u l t s   have   no  a f f e c t   on  i t s  

o p e r a t i o n .   In  a d d i t i o n ,   t he   d e v i c e   i n   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   makes   i t ; p o s s i b l e   f o r   t h e   workmen  in  t h e  

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

use   t h e   e l e c t r i c   s y s t e m ,   w h i c h   s a v e s   t h e   b a t t e r y   of  t h e  

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

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

p e r s o n n e l   on  t h e   c a r r i e r   i s   a b l e   to  l o w e r   t h e   c a r r i e r   a t  

a l l   t i m e s .   T h i s   i s   so  a l s o   when  t h e   w o r k i n g   p l a t f o r m   i s   o f  



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

the   c a r r i e r   i t s e l f .   A l so   when  t he   l a t t e r   i s   t e m p o r a r i l y  

s e t   to  be  c o n t r o l l e d   f rom  g r o u n d   i t   i s   s t i l l   p o s s i b l e  

to  l o w e r   t h e   c a r r i e r .   A c c o r d i n g   to  one  c h a r a c t e r i s t i c  

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

a d j a c e n t   t h e   h y d r a u l i c   v a l v e   so  as  to  be  a c c e s s i b l e  

f rom  b e l o w   in  t h e   m a j o r i t y   of  p o s i t i o n s   of  t h e   w o r k i n g  

p l a t f o r m .   C o n s e q u e n t l y ,   t h e   p e r s o n n e l   on  g r o u n d   may  l o w e r  

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

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

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

by  a  l i n k a g e   s y s t e m   wh ich   i s   c o n n e c t e d   to   a  v a l v e   in  t h e  

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

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

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

l o w e r   boom  and  one  p o i n t   of  a r t i c u l a t i o n   on  t h e   l o w e r  

p a r a l l e l   a rm,   and  by  an  a b u t m e n t   member  on  t h e   u p p e r   b o o m ,  

s a i d   a b u t m e n t   member  a r r a n g e d ,   upon  u p w a r d s   p i v o t a l  

m o v e m e n t   of  t h e   u p p e r   boom  p a s t   an  u p p e r   a l l o w a b l e   l i m i t  

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

p a r t   of  t h e   l i n k   arm  s y s t e m ,   to  u r g e   t h e   s e g m e n t   to  o p e n  
t h e   v a l v e   in  t h e   h y d r a u l i c   p i s t o n - a n d - c y l i n d e r   u n i t   v i a  

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

b o o m .  

The  i n v e n t i c n  w i l l   be  d e s c r i b e d   in  c l o s e r   d e t a i l  

in  t h e   f o l l o w i n g   w i t h   r e f e r e n c e   to  t he   a c o o m p a n y i n g  

d r a w i n g s ,   w h e r e i n  

F i g .   1  i s   a  l a t e r a l   v iew  o f   a  w o r k i n g - p l a t f o r m  

e l e v a t o r   shown  in  f o u r   d i f f e r e n t   o p e r a t i o n a l   p o s i t i o n s ,  

F i g .   2  i s   a  l a t e r a l   v i ew  of  a  f o l d e d   w o r k i n g -  

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

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  



F i g .   3  i s   a  l a t e r a l   v iew  of  t h e   same  e l e v a t o r  

bu t   s h o w i n g   i t   in  a  d i f f e r e n t   p o s i t i o n ,  

F i g .   4  i s   a  v i ew  on  an  e n l a r g e d   s c a l e   of  t h e  

main  p o r t i o n   of  t h e   s a f e t y   d e v i c e   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n ,  

F i g .   5  i s   a  v i ew  of  t h e   same  p a r t   of  t h e   e l e v a t o r  

as  F i g .   4  bu t   s h o w i n g   t h e   s i t u a t i o n   upon  l o w e r i n g   of  t h e  

w o r k i n g   p l a t f o r m   or  c a r r i e r ,  

F i g .   6  i s   a  v iew  on  an  e n l a r g e d   s c a l e   of  t h e  

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

b o o m s ,   a n d  

F i g .   7  i s   a  v iew  as  s e e n   f rom  t h e   l e f t   in  F i g .   6 .  

F i g .   1  shows   a  . w o r k i n g - p l a t f o r m   e l e v a t o r   1  of  a  

known  t y p e .   I t   c o m p r i s e s   a  c h a s s i s   2  on  w h i c h   i s   m o u n t e d  

a  r o t a r y   s t a n d   3.  On  t h e   s t a n d   i s   p i v o t a l l y   m o u n t e d   t h e  

l o w e r   end  5  of  a  l o w e r   boom  4.  On  t h e   u p p e r   end  6  of  t h e  

l o w e r   boom  4  i s   p i v o t a l l y   m o u n t e d   t h e   l o w e r   end  8  of  a n  

u p p e r   boom  7 .  A   w o r k i n g   p l a t f o r m   or  c a r r i e r   10  i s   p i v o t a l l y  

m o u n t e d   to  t h e   u p p e r   end  9  of  boom  7 .  

I n d e p e n d e n t l y   of  t h e   p o s i t i o n   of  t h e   b o o m s ,   t h e  

c a r r i e r   or  w o r k i n g   p l a t f o r m   10  i s   m a i n t a i n e d   in  t h e   c o r r e c t  

w o r k i n g   p o s i t i o n   by  means   of  two  p a i r s   of  p a r a l l e l   a r m s ,  

t h e   l o w e r   p a i r   11  of  w h i c h   i s   p i v o t a l l y   m o u n t e d   on  t h e  

c h a s s i s - m o u n t e d   s t a n d  a n d  t h e   u p p e r   p a i r   12  on  t h e   c a r r i e r  

or  w o r k i n g   p l a t f o r m .   The  two  p a i r s   of  p a r a l l e l   a rms   a r e  

i n t e r c o n n e c t e d   by  means   of  a  l i n k   13,  t h e   l a t t e r   b e i n g  

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

t h e   u p p e r   and  l o w e r   b o o m s .   Owing  to  t h i s   a r r a n g e m e n t ,   t h e  

p l a t f o r m   10  w i l l   a l w a y s   a s s u m e   a  h o r i z o n t a l   p o s i t i o n  

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

p o s i t i o n ,   i r r e s p e c t i v e   of  t h e   p o s i t i o n s   of  t h e   b o o m s .  

The  two  booms  a r e   o p e r a t e d   by  means   of  t w o  

h y d r a u l i c   p i s t o n - a n d - c y l i n d e r   u n i t s ,   one  u p p e r   14  and  o n e  



l o w e r   15.  The  l o w e r   u n i t   i s   s e c u r e d   b o t h   to  t h e   s t a n d  

and  to  t he   l o w e r   boom  w h i l e   t he   u p p e r   u n i t   i s   s e c u r e d  

b o t h   to  t h e   l o w e r   boom  and  to  t h e   u p p e r   boom.  H y d r a u l i c  

f low  to  and  f r o m   t h e   h y d r a u l i c   p i s t o n - a n d - c y l i n d e r   u n i t s  

i s   c o n t r o l l e d   e l e c t r i c a l l y .   S e t s   of  c o n t r o l s   r e g u l a t i n g  

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

on  t h e   s t a n d .   In  a c c o r d a n c e   w i t h   one  a l t e r n a t i v e   a r r a n g e -  

ment  of  t h e   e l e v a t o r   o n l y   one  of  t h e   s e t s   of  c o n t r o l s   may 

be  u s e d   a t   a  t i m e .   In  t h i s   c a s e   t h e   e l e v a t o r   i s   e q u i p p e d  

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

c o n t r o l s   t h a t   t h e   o p e r a t o r   w i s h e s   to  be  s w i t c h e d   on.   T h e  

o p e r a t i o n a l   r a n g e   of  t h e   e l e v a t o r   a p p e a r s   f r o m   F i g .   1 .  

In  e l e v a t o r   p l a t f o r m s   i t   i s   n e c e s s a r y   to  p r e v e n t  

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

i s   moved  to  a  p o s i t i o n   b e y o n d   t h e   o p e r a t i o n a l   r a n g e   f o r  

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

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

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

t h a t   t h e   s w i t c h   i s   s w i t c h e d   on  as  soon  as  t h e   w o r k i n g   p l a t -  

fo rm  i s   e l e v a t e d   to  a  c r i t i c a l   p o s i t i o n .   Via  an  e l e c t r i c  

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

t h e   p l a t f o r m .  

F i g .   2  i l l u s t r a t e s   t h e   m a n n e r   in  w h i c h   t he   s a f e t y  

d e v i c e   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   i s   m o u n t e d   on  a  

w o r k i n g - p l a t f o r m   e l e v a t o r .  A   s p r i n g - b i a s e d   b o l t   16  i s  

m o u n t e d   on  a  v a l v e   w h i c h   when  a c t u a t e d   by  t h e   b o l t ,   o p e n s  
t h e   b l o c k i n g   v a l v e   r e g u l a t i n g   t he   f l o w   to  t h e   h y d r a u l i c  

p i s t o n - a n d - c y l i n d e r   u n i t   15  to  l o w e r   t he   u p p e r   b o o m .  

The  b o l t   16  i s   s e c u r e d   to  a  f i r s t   l i n k   arm  17  t h e   o p p o s i t e  

end  of  w h i c h   i s   p i v o t a l l y   m o u n t e d   on  t he   l o w e r   boom  4 .  

A  s e c o n d   l i n k   arm  18  i s   s e c u r e d   a t   one  of  i t s   e n d s   t o  

t he   f i r s t   l i n k   arm  17  and  e x t e n d s   a l o n g   t h e   l o w e r   boom  4 .  

A t  i t s   o p p o s i t e   end  t h e   s e c o n d   l i n k   arm  18  i s   s e c u r e d  



to  a  t h i r d   l i n k   arm  19,  t h e   l a t t e r   b e i n g   p i v o t a l l y  

m o u n t e d   on  t h e   l o w e r   p a r a l l e l   arm  11.   To  t h e   l i n k   a r m  

19  i s   s e c u r e d   a  f o u r t h   l i n k   arm  20,  e x t e n d i n g   i n  

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

to  a  f i r s t   s e g m e n t   21  ( s e e   F i g .   6 ) .   T h i s   s e g m e n t   i s  

p i v o t a l l y   m o u n t e d   on  t h e   l i n k   13  on  t h e   same  m o u n t i n g  

s h a f t   as  i s   t h e   l o w e r   p a r a l l e l   arm  11.   The  c o n s t r u c t i o n  

of  t h e   l i n k a g e   s y s t e m   and  t h e   m o u n t i n g   of  t h e   s e g m e n t  

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

a  c o u n t e r - c l o c k w i s e   t u r n i n g   m o v e m e n t   a b o u t   i t s   a r t i c u l a -  

t i o n   p o i n t   r e s u l t s   in  t h e   b o l t   16  b e i n g   p u s h e d   i n w a r d s  

w i t h   c o n s e q u e n t i a l   l o w e r i n g   of  t h e   u p p e r   boom  7.  T h i s  

m o v e m e n t   of  t h e   s e g m e n t . 2 1   can  be  a c h i e v e d   in  two  d i f f e r e n t  

w a y s .   E i t h e r   t h e   s e g m e n t  m a y   be  a c t u a t e d   by  an  a b u t m e n t  

member  22  ( s e e   F i g .   6)  or  e l s e   by  a  s e c o n d   s e g m e n t   2 3  

wh ich   i s   c o n n t e d   to  a  c o n t r o l   s y s t e m   w h i c h   i s   o p e r a t e d  

f rom  t h e   w o r k i n g   p l a t f o r m   1 0 .  

The  f o u r t h   l i n k   arm  20  i s   p i v o t a l l y   m o u n t e d   o n  

t h e   t h i r d   arm  c l o s e r   to  t h e   p o i n t   of  a r t i c u l a t i o n   of  t h e  

l a t t e r   on  t h e   t h i r d   l i n k   arm  19  t h a n   to  i t s   p o i n t   o f  

a r t i c u l a t i o n   to  t h e   l o w e r   p a r a l l e l   arm  11.   When  t h e   l o w e r  

boom  4  i s   r a i s e d ,   a . . - r e l a t i v e   m o v e m e n t   o c c u r s   b e t w e e n   t h e  

l o w e r   boom  and  t h e   l o w e r   p a r a l l e l   a rm.   T h i s   m o v e m e n t  

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

l i n k   a rm.   C o n s e q u e n t l y ,   t he   f o u r t h   l i n k   arm  w i l l   move  i n  

s u c h   a  way  t h a t   t h e   s e g m e n t   21  i s   d i s p l a c e d   away  f rom  t h e  

a b u t m e n t   member   2 2 .  A s   a  r e s u l t ,   t h e   p o s i t i o n   of  t h e   l o w e r  

boom  w i l l   a f f e c t   t h e   p o s i t i o n   of  t h e   s e g m e n t   21  i n  

r e l a t i o n   to  t h e   a b u t m e n t   member   2 2 .  

An  a c t u a t i n g   l e v e r   24  i s   p r o v i d e d   on  t h e   w o r k i n g  

p l a t f o r m   10.   C o n n e c t e d   to   t h e   l a t t e r   i s   a  c a b l e   25  

e x t e n d i n g   t h r o u g h   a  h o l d e r   26  on  t h e   u p p e r   p a r a l l e l   a r m  

12.  The  c a b l e   i s   s e c u r e d   to  t h e   s e c o n d   s e g m e n t   23,  t h e  

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



t h e   u p p e r   p a r a l l e l   arm  12  to  t h e   l i n k   13.   P u l l i n g   of  t h e  

a c t u a t i n g   l e v e r   24  in  a  d i r e c t i o n   t o w a r d s   t h e   p l a t f o r m  

10  r e s u l t s   in  t i g h t e n i n g   of  t h e   c a b l e   25  and  in  a  c l o c k -  

w i s e   t u r n i n g   m o v e m e n t   of  t h e   s e g m e n t   23  a b o u t   i t s  

m o u n t i n g   s h a f t ,   w h e r e b y   i t   w i l l   a c t u a t e   t h e   s e g m e n t   21 

a n d ,   c o n s e q u e n t l y ,   in  t h e   m a n n e r   d e s c r i b e d   a b o v e ,   t h e  

l a t t e r   w i l l   f o r c e   t h e   b o l t   16  to  b r i n g   a b o u t   l o w e r i n g   o f  

t h e   u p p e r   boom  7.  The  a c t u a t i n g   l e v e r   24  i s   a r r a n g e d   i n  

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

u p p e r   boom  i t   w i l l   a l w a y s   a s s u m e   t h e   same  p o s i t i o n   r e l a t i v e  

to  t h e   p l a t f o r m   10.  The  s e r v i c i n g   p e r s o n n e l   on  t he   p l a t f o r m  

10  w i l l   a l w a y s   be  a b l e   to   r e a c h   t he   a c t u a t i n g   l e v e r  

q u i c k l y   and  by  o p e r a t i n g   t h e   l a t t e r   l o w e r   t h e   p l a t f o r m  

to  g r o u n d   l e v e l ,   s i n c e   i r r e s p e c t i v e   of  t h e   p o s i t i o n   o f  

t h e   l o w e r   boom  t h e   p l a t f o r m   10  w i l l   a l w a y s   be  a t   g r o u n d  

l e v e l   when  t h e   u p p e r   boom  has   been   l o w e r e d  t o   i t s   m a x i m u m .  

C o n s e q u e n t l y ,   t h e   l o w e r   h y d r a u l i c   c y l i n d e r   u n i t   14  n e e d  

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

l e v e l .  

The  a b u t m e n t   member   22  i s   w e l d e d   to  t h e   u p p e r   b o o m  

7.  S i n c e   t h e   p o i n t   of  a t t a c h m e n t   of  t h e   a b u t m e n t   m e m b e r  

i s   a t   a  l e v e l   a b o v e   t h e   p i v o t   s h a f t   of  t h e   two  booms  i t  

w i l l   p e r f o r m   a  m o v e m e n t   r e l a t i v e   to  t h e   s e g m e n t   21  u p o n  

r a i s i n g   or  l o w e r i n g   of  t he   u p p e r   boom.  B e c a u s e   of  t h e  

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

to  w h i c h   t h e   f i r s t   l i n k   arm  17  i s   s e c u r e d   to  t he   l o w e r   b o o m  

and  t h e   t h i r d   l i n k   arm  19  i s   s e c u r e d   to  t h e   l o w e r   p a r a l l e l  

arm  11,   t h e   p o s i t i o n   of  t h e   s e g m e n t   21  w i l l   c h a n g e   s o m e w h a t  

upon  r a i s i n g   or  l o w e r i n g   of  t h e   l o w e r   boom  4 ,  a s   d e s c r i b e d  

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

m e a s u r e s  i s   t h a t   t he   p o s i t i o n   of  t h e   a b u t m e n t   member  2 2  

in  r e l a t i o n   to  t h e   s e g m e n t   21  w i l l   be  a  d i r e c t   f u n c t i o n  

of  t h e   p o s i t i o n   of  t he   u p p e r   b o o m  r e l a t i v e   to   t h e  p l a n e  



of  t h e   c h a s s i s   2.  When  t h e   u p p e r   boom  a s s u m e s   i t s   m a x i -  

mum  a l l o w a b l e   a n g u l a r   p o s i t i o n   r e l a t i v e   to  t h e   h o r i z o n t a l  

p l a n e   of  t h e   c h a s s i s ,   t h e   a b u t m e n t   member  a b u t s   a g a i n s t  

t h e   s e g m e n t   21  and  c a u s e s   l o w e r i n g   of  t h e   u p p e r   boom  7 .  

C o n s e q u e n t l y ,   e x c e s s   t i l t i n g   c a n n o t   o c c u r .  

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

w o r k i n g   p l a t f o r m   of  t h e   e l e v a t o r .   P u l l i n g   of  t h e   a c t u a t i n g  

l e v e r   24  r e s u l t s   in  a  m o v e m e n t   of  t h e   c a b l e   t o w a r d s   t h e  

p l a t f o r m   10,   f o r c i n g   t h e   s e g m e n t   23  to   t u r n   c l o c k w i s e .   I n  

d o i n g   so ,   t h e   l a t t e r   w i l l   a b u t   a g a i n s t   t h e   s e g m e n t   2 1 ,  

u r g i n g   t h e   l a t t e r   to  p i v o t   c o u n t e r - c l o c k w i s e .   In  t h i s  

m o v e m e n t ,   t h e   s e g m e n t   21  b r i n g s   a b o u t   t h e   f o u r t h   l i n k   a r m  

20  w h i c h   in  t u r n   c a u s e s - t h e   t h i r d   l i n k   arm  19  to  t u r n  

a b o u t   i t s   m o u n t i n g   s h a f t   to  t he   p a r a l l e l   arm  11.   T h e  

s e c o n d   l i n k   arm  18  w h i c h   i s   m o u n t e d   on  t h e   t h i r d   l i n k   a r m ,  
i s   a l s o   b r o u g h t  a l o n g   i n  t he   m o v e m e n t   and  i s   p u l l e d   in  t h e  

d i r e c t i o n   t o w a r d s   t h e   l i n k   13.   The  m o v e m e n t   of  t h e   l i n k  

arm  18  u r g e s   t he   f i r s t   l i n k   arm  17  to  t u r n   a b o u t   i t s  

m o u n t i n g   s h a f t   to  t h e   p a r a l l e l   arm  11,  w h e r e b y   t h e   b o l t  

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

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

h y d r a u l i c   p i s t o n - a n d - c y l i n d e r   u n i t   15  and  c o n s e q u e n t l y  

t h e  u p p e r   boom  7  i s   l o w e r e d .   A u t o m a t i c   l o w e r i n g   of  t h e  

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

e x c e p t i o n   t h a t   t h e   a b u t m e n t   member  22  a f f e c t s   t h e   s e g m e n t  

2 1 .  

When  a c t u a t i o n   on  t h e   b o l t   16  c e a s e s ,   e i t h e r   b y  

i n t e r r u p t i o n   of  t h e ` p u l l i n g   f o r c e   a p p l i e d   on  t h e   a c t u a t i n g  

l e v e r   24  or  by  c e a s e   of  t h e   s i g n a l   c a u s i n g   t h e   u p p e r   b o o m  

to  a s s u m e   a  c r i t i c a l   p o s i t i o n   c l o s e   to   e x c e s s   t i l t i n g ,  

the   b o l t   1 6  s p r i n g s   back   to  i t s   o u t e r   p o s i t i o n   and  t h e  

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

u n i t   15  c l o s e s .   I m m e d i a t e l y ,   t h e   e l e v a t o r   can  a g a i n   b e  

o p e r a t e d   in  t h e   u s u a l   m a n n e r .  



The  v a l v e   t h a t   i s   a c t u a t e d   by  t h e   b o l t   16  i s  

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

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

r e a s o n   t h e   s a f e t y   d e v i c e   in  a c c o r d a n c e . w i t h   t h e   i n v e n t i o n  

s t i l l   i s   s e r v i c e a b l e ,   a l s o   in  c a s e   of  t u b e   r u p t u r e s   o r  

l e a k a g e   of  h y d r a u l i c   f l u i d   f o r   some  o t h e r   r e a s o n .   P o w e r  

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

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

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

f rom  f u n c t i o n i n g   in  t h e   i n t e n d e d   m a n n e r .  

F i g .   4  i l l u s t r a t e s   t h e   p o s i t i o n s   of  t h e   p a r t s   o f  

t h e   d e v i c e   t h a t   a r e   a r r a n g e d   b e t w e e n   t h e   l i n k   13  and  t h e  

l o w e r   p a r t   8  of  t h e   u p p e r   boom  s e c t i o n   7.  The  a b u t m e n t  

member  22  i s   p l a c e d   a b o v e   t h e   m o u n t i n g   s h a f t   of  t h e   b o o m s  

and  t h e   l i n k ,   as  m e n t i o n e d   a b o v e .   The  arm  20  i s   s e c u r e d  

to  t h e   s e g m e n t   21.  The  s e g m e n t   21  i s   m o u n t e d   on  t h e  

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

11  and  t h e   l i n k   13  and  i s   p o s i t i o n e d   to  e n s u r e   t h a t   i t  

i s   a c t u a t e d   by  t h e   a b u t m e n t   member  22  or  t h e   s e g m e n t   2 3 .  

The  arm  2 0  i s   p a r a l l e l   w i t h   t h e   p a r a l l e l   arm  11.   The  a r m  

17  i s   e s s e n t i a l l y   p a r a l l e l   w i t h   t h e   arm  1 9 .  

In  a c c o r d a n c e   w i t h   a  p r e f e r r e d   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   p o i n t   of  a r t i c u l a t i o n   of  t h e   arm  20  to  t h e  

s e g m e n t   21  i s   p o s i t i o n e d   on  a  s t r a i g h t   l i n e   e x t e n d i n g  

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

arm  11  to  t h e   l i n k   and  t h e   p o i n t   of  a r t i c u l a t i o n   of  t h e  

boom  s e c t i o n   4  a n d  7   and  t h e   l i n k   13.  The  l i n k   19  

e x t e n d s   in  p a r a l l e l   w i t h   t h i s   l i n e .  

F i g .   5  i l l u s t r a t e s   t h e   s y s t e m   when  t h e   p l a t f o r m  

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

on  t he   c a b l e   25  f rom  t h e   p l a t f o r m .   The  b o l t   16  i s   p u s h e d  

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

t he   u p p e r   boom  i s   l o w e r e d .  



F i g .   6  g i v e s   a  c l e a r e r   p i c t u r e   of  t h e   p o s i t i o n s  

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

of  t h e   b o o m s .  

F i g .  7   i l l u s t r a t e s   t h e   r e l a t i v e   p o s i t i o n s   o f  

t h e   v a r i o u s   p a r t s   in  a  v i ew  f rom  b e h i n d .  

The  s a f e t y   d e v i c e   in  a c c o r d a n c e   w i t h  t h e   i n v e n t i o n  

p r e s e n t s   a  n u m b e r   of  a d v a n t a g e s .   I t   p r e u e n t s   o p e r a t i o n   o f  

t h e   p l a t f o r m   or  c a r r i e r   ( u p p e r   boom)  b e y o n d   t h e   i n t e n d e d  

o p e r a t i o n a l   r a n g e   of  t h e   e l e v a t o r   and  t h u s   p r e v e n t s  

e x c e s s   t i l t i n g .   The  p l a t f o r m   or  c a r r i e r   10  c a n n o t   a s s u m e  

an  i n c o r r e c t   p o s i t i o n   in  c a s e   of  r u p t u r e s   of  t h e   h y d r a u l i c  

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

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

mov ing   d o w n w a r d s ,   e x c e s s   t i l t i n g   c a n n o t   o c c u r .   I n t e r r u p t i o n  

of  t h e   s u p p l y   of  e l e c t r i c   e n e r g y   w i l l   no t   a f f e c t   t h e  

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

p r e v e n t   l o w e r i n g   of  t h e   p l a t f o r m   m a n u a l l y .   The  s y s t e m  

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

v a l v e   or  o t h e r   c o m p o n e n t .   H y d r a u l i c   l i n e s   or  e l e c t r i c  

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

a f f e c t   t h e   f u n c t i o n   of  t h e   s a f e t y   d e v i c e .  

In  a d d i t i o n , t h e   s a f e t y   d e v i c e   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   can  be  u s e d   to  l o w e r   t he   c a r r i e r   o r  

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

no t   be  u s e d   and  t h e   b a t t e r y   of  t h e   w o r k i n g   p l a t f o r m  

be  r e l i e v e d .  

The  e m b o d i m e n t   d e s c r i b e d   a b o v e   i s   to  be  r e g a r d e d  

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

p o s s i b l e   w i t h i n   t h e   s c o p e   of  t h e   a p p e n d e d   c l a i m s .   T h e  

c a b l e   25  c o u l d   f o r   i n s t a n c e   be  p u l l e d   i n t o   t h e   u p p e r   b o o m  

7  w h e r e   i t   w i l l   be  w e l l   p r o t e c t e d .   The  p a r a l l e l   a rms   11 

and  12  may  be  s i n g l e   a rms   i n s t e a d   of  arm  p a i r s .   I n s t e a d  

of  a  c a b l e   25  a  l ong   s t a y   or  s i m i l a r   means   c o u l d   be  u s e d .  



1.  A  s a f e t y   d e v i c e   in  h y d r a u l i c a l l y  o p e r a t e d  

w o r k i n g - p l a t f o r m   e l e v a t o r s ,   c o m p r i s i n g   an  u p p e r   b o o m  

and  a  l o w e r   boom,  wh ich   booms  a r e   p i v o t a l l y   i n t e r -  

c o n n e c t e d   a t   one  of  t h e i r   e n d s   by  a  common  m o u n t i n g  

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

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

on  t h e   o p p o s i t e ,   u p p e r   f r e e   end  of  t h e   u p p e r   boom  i s  

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

c a r r i e r ,   s a i d   w o r k i n g   p l a t f o r m   or  c a r r i e r   b e i n g   m a i n -  

t a i n e d   in  i t s   w o r k i n g   p o s i t i o n   by  means   of  one  l o w e r  

and  one  u p p e r   p a r a l l e l   a rm,   t h e   l o w e r   one  of  w h i c h   i s  

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

o p p o s i t e   end  of  t h i s   arm  i s   s e c u r e d   to  t h e   l o w e r   p a r t  

of  a  l i n k ,   s a i d   l i n k   b e i n g   m o u n t e d   on  s a i d   p i v o t a l   s h a f t  

common  to  t h e   two  booms  f o r   t u r n i n g   m o v e m e n t   a b o u t   s a i d  

s h a f t ,   one  end  of  t h e   u p p e r   p a r a l l e l   arm  m o u n t e d   to  t h e  

u p p e r   p a r t   of  s a i d   l i n k   and  a t   i t s   o p p o s i t e   end  to  t h e  

w o r k i n g   p l a t f o r m   or  c a r r i e r ,   t he   m o v e m e n t s   of  t he   u p p e r  

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

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

i  s  e  d   b  y 

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

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

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

l o w e r   boom  and  one  p o i n t   of  a r t i c u l a t i o n   on  t h e   l o w e r  

p a r a l l e l   a rm ,   a n d  



by  an  a b u t m e n t   member   on  t h e   u p p e r   boom,  s a i d  

a b u t m e n t   member  a r r a n g e d ,   upon  p i v o t a l   m o v e m e n t   u p w a r d s  

of  t h e   u p p e r   boom  p a s t   an  u p p e r   a l l o w a b l e   l i m i t   p o s i t i o n ,  
to  a b u t   a g a i n s t   a  f i r s t   s e g m e n t   wh ich   f o r m s   a  p a r t   of  t h e  

l i n k a g e   s y s t e m ,   to  u r g e   t h e   s e g m e n t   to  open   t h e   v a l v e   i n  

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

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

2.  A  s a f e t y   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  s  e  d   i  n  t  h   a  t  s a i d   l i n k a g e  

s y s t e m   c o m p r i s e s   a  f i r s t   arm  wh ich   i s   p i v o t a l l y   m o u n t e d  

on  t h e  l o w e r   boom,  a  s e c o n d   arm  wh ich   i s   p i v o t a l l y   m o u n t e d  

on  t he   f i r s t   arm  and  to  a  t h i r d   a rm,   s a i d   t h i r d   arm  i n  

t u r n   b e i n g   p i v o t a l l y   m o u n t e d   to  t he   l o w e r   p a r a l l e l   a r m ,  
and  a  f o u r t h   arm  wh ich   i s   p i v o t a l l y   m o u n t e d   b o t h   on  t h e  

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

l a t t e r   to  t h e   s e c o n d   arm  and  t h e   l o w e r   p a r a l l e l   a rm,   a n d  

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

on  t he   l i n k .  

3.  A  s a f e t y   d e v i c e   as  c l a i m e d   in  any  one  of  t h e  

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

t h e   f i r s t   arm  of  t h e   l i n k a g e   s y s t e m   i s   a r r a n g e d   t o  

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

u n i t   and  i s   c o u p l e d   to  s a i d   v a l v e   v i a   a  s p r i n g - b i a s e d   b o l t .  

4.  A  s a f e t y   d e v i c e   as   c l a i m e d   in  any  one  of  t h e  

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

an  a c t u a t i n g   l e v e r   i s   p r o v i d e d   on  or  a d j a c e n t   t h e  

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

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

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

s e g m e n t   and  a r r a n g e d ,   upon  a c t u a t i o n   of  s a i d   a c t u a t i n g  

l e v e r ,   to  move  i n t o   a b u t m e n t   a g a i n s t   t h e   f i r s t   s e g m e n t ,  

b r i n g i n g   t h e   l a t t e r   to  open   s a i d   v a l v e   of  t h e   h y d r a u l i c  

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