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©  Device  for  locating  a  load  hanging  on  a  hoisting  cable. 

@  A  device  for  locating  in  a  horizontal  plane  a  load  sus- 
pended  from  a  carrying  frame  (1)  which  is  adapted  to  be 
rotated  about  a  vertical  axis  when  suspending  from  a  hoist- 
ing  cable,  said  device  comprising  a  flywheel  mounted  for 
rotation  about  a  vertical  axis  in  said  frame,  a  reversable  hyd- 
raulic  machine  (4)  also  mounted  in  said  frame  and  adapted 
either  to  idle  or  to  operate  as  motor  to  drive  the  flywheel  or 
as  pump  to  stop  the  flywheel  by  braking  and  a  hydraulic 
circuit  provided  with  a  high-pressure  vessel  (11),  a  low- 
pressure  reservoir  (13)  and  control  means  adapted  either  to 
hydraulically  bridge  the  machine  permitting  it  to  idle  or  to 

,  connect  one  end  of  the  machine  to  the  high-pressure  vessel 
'  and  the  other  end  thereof  to  the  low-pressure  reservoir  and 
1  vice  versa. 
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The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   for   l o c a t i n g   in  a  

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

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

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

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

t he   l o a d ,   a t   l e a s t   one  f l y w h e e l   r o t a t a b l e   a b o u t   a  v e r t i c a l  

a x i s   and  a r r a n g e d   in  s a i d   c a r r y i n g   f r a m e ,   at  l e a s t   o n e  

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

f l y w h e e l   and  b e i n g   o p t i o n a l l y   a c t u a b l e   in  one  or  t he   o t h e r   o f  

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

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

the   c a r r y i n g   f r a m e   is  t u r n e d   or  f o r   d e c e l e r a t i n g   the   f l y w h e e l  

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

means   f o r   c o n t r o l l i n g   the   m a c h i n e .  

L o c a t i n g   d e v i c e s   of  the   k i n d   s e t   f o r t h   a re   k n o w n .  

When  t he   f l y w h e e l   t h e r e o f   is   d r i v e n   in  a  g i v e n   d i r e c t i o n ,   t h e  



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

s u s p e n s i o n   in  t he   o p p o s i t e   d i r e c t i o n   by  the   r e a c t i v e   f o r c e .  

For  d r i v i n g   and  d e c e l e r a t i n g   t he   f l y w h e e l   t he   known  d e v i c e s  

a r e   p r o v i d e d   w i t h   one  or  more  e l e c t r i c   m o t o r s .   D e c e l e r a t i o n  

or  b r a k i n g   of  t h e   f l y w h e e l   is   p e r f o r m e d   e l e c t r i c a l l y   ( s e e   t h e  

b r o c h u r e   R o t a c o n   of  H o l e c )   or  by  means   of  a  m e c h a n i c a l   o r  

p n e u m a t i c   b r a k e   ( s e e   D u t c h   P a t e n t   a p p l i c a t i o n   6 7 0 8 6 4 3 ) .   S i n c e  

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

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

f o r c e ,   t h e   m o t o r s   a r e   s t a r t e d   in  t he   f i r s t   c a s e   a c r o s s   s t a r -  

t i n g   r e s i s t o r s   and  d e c e l e r a t e d   a c r o s s   b r a k e   r e s i s t o r s   a n d  

b r a k e d .   L a r g e   p a r t   of  t h e   s t a r t i n g   p o w e r   and  the   b r a k i n g  

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

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

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

e n e r g y   i s   c o n v e r t e d   i n t o   h e a t   in  t h e   s t a r t i n g   r e s i s t o r s   a n d  

t h e   e n t i r e   b r e a k i n g   e n e r g y   g e t s   l o s t   in  h e a t   or  p a r t l y   i n  

h e a t   and  p a r t l y   in  t h e  g a s   t r a n s p o r t .  

The  i n v e n t i o n   p r o v i d e s   a  l o c a t i n g   d e v i c e   of  he  k i n d  

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

l o a d   is   r e g a i n e d   d u r i n g   b r a k i n g   of  the   t u r n i n g   l o a d   fo r   s u b -  

s e q u e n t   u s e .   T h i s   e f f e c t   is   a c h i e v e d   in  t h a t   t he   m a c h i n e   o f  

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

m a c h i n e   to   be  u sed   as  a  m o t o r   f o r   d r i v i n g   and  as  a  pump  f o r  

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

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

s i d e   and  h a v i n g   v a l v e s   or  s l i d e s   in  a  c o n d u i t   e x t e n d i n g  

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

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

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

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

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

p r e s s u r e   v e s s e l   on  t h e   one  hand   and  t he   m a c h i n e   and  the   l o w -  

p r e s s u r e   r e s e r v o i r   on  t h e   o t h e r   h a n d .   In  t h i s   d e v i c e   t h e  

> e x p a n s i o n   of  t h e   p r e v i o u s l y   s t r e t c h e d   s p r i n g   is  u t i l i z e d   f o r  

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



w h e e l ,   as  a  r e s u l t   of  wh ich   the   c a r r y i n g   f rame  w i t h   the   l o a d  

is   t u r n e d .   When  s u b s e q u e n t l y   the   r e v e r s i n g   s y s t e m   is  c h a n g e d  

o v e r ,   t h e   m a c h i n e   is  d r i v e n   as  a  pump  by  the   e n e r g y   a c c u m u -  

l a t e d   in  t he   r o t a t i n g   f l y w h e e l   and  the   t u r n i n g   c a r r y i n g   f r a m e  

w i t h   t he   l o a d   so  t h a t   f l u i d   is  r e t u r n e d   from  the   l o w - p r e s s u r e  

r e s e r v o i r   to   t he   h i g h - p r e s s u r e   v e s s e l   and  c o n s e q u e n t l y   t h e  

s p r i n g   is  a g a i n   s t r e t c h e d   f o r   s u b s e q e n t   use  of  the   l o c a t i n g  

d e v i c e .   In  t h i s   l o c a t i n g   d e v i c e   t he   l o s s e s   a r e   s u b s t a n t i a l l y  

o n l y   t h o s e   c a u s e d   by  l e a k a g e   and  f r i c t i o n   in  t he   c o n d u i t  

s y s t e m ,   t h o s e   c a u s e d   by  f r i c t i o n   in  the   b e a r i n g s   of  t he   r o t a -  

t i n g   p a r t s   and  t h o s e   r e s u l t i n g   f rom  the   a i r   r e s i s t a n c e  

e x p e r i e n c e d   by  t he   f l y w h e e l   and  t he   t u r n i n g   c a r r y i n g   f r a m e  

w i t h   or  w i t h o u t   the   l o a d .   I t   a p p e a r s   t h a t   t h e s e   l o s s e s   a r e  

c o m p e n s a t e d   f o r   by  o n l y   a  s m a l l   p e r c e n t a g e   of  t he   e n e r g y   c o n -  

sumed  f o r   l o c a t i n g   the   l o a d .  

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

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

b r i n g   the   s p r i n g   back   to  i t s   i n i t i a l   t e n s i o n   f rom  t i m e   t o  

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

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

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

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

v e s s e l .  

A l t h o u g h   f o r   m a i n t a i n i n g   the   h i g h   p r e s s u r e   of  t h e  

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

n i c a l l y   s p r i n g - l o a d e d   p i s t o n   may  be  u s e d ,   i t   is  p r e f e r r e d   t o  

use   a  p r e - s t r e s s e d   gas   c u s h i o n ,   f o r   e x a m p l e ,   a  n i t r o g e n  

c u s h i o n   a b o v e   the   f l u i d   l e v e l   in  t he   h i g h - p r e s s u r e   v e s s e l .  

L e a k a g e   l o s s e s   a l o n g   a  p i s t o n   a r e   t h e n   e x c l u d e d .  

I t   is  a d v a n t a g e o u s   f o r   the   r e v e r s i n g   s y s t e m   and  t h e  

c l o s i n g   member   to  form  p a r t   of  a  c o n t r o l   member  a d j u s t a b l e   i n  

t h r e e   p o s i t i o n s   wh ich   h o l d s   t he   c o n d u i t   p a r t   c o n n e c t e d   w i t h  

t h e   h i g h - p r e s s u r e   v e s s e l   in  t he   c l o s e d   s t a t e   and  a  b y p a s s  

c o n d u i t   b r i d g i n g   the   m a c h i n e   in  the   open  s t a t e   in  t he   r e s t ,  

medium  p o s i t i o n ,   w h i c h   c o n n e c t s   in  one  end  p o s i t i o n   the   h i g h -  

p r e s s u r e   v e s s e l   w i t h   one  s i d e   and  the   l o w - p r e s s u r e   r e s e r v o i r  

w i t h   t h e   o t h e r   s i d e   of  t he   m a c h i n e   and  wh ich   in  the   o t h e r   e n d  

p o s i t i o n   c o n n e c t s   t he   l o w - p r e s s u r e   r e s e r v o i r   w i t h   one  s i d e  



and  the   h i g h - p r e s s u r e   v e s s e l   w i t h   the   o t h e r   s i d e   of  t h e  

m a c h i n e   and  w h i c h ,   in  b o t h   end  p o s i t i o n s ,   h o l d s   t he   b y p a s s  

c o n d u i t   in  the   c l o s e d  s t a t e .   In  o r d e r   to  c o n s t a n t l y   k e e p   t h e  

m a c h i n e   and  the   c o n d u i t s   of   t he   h y d r a u l i c   s y s t e m   f i l l e d   w i t h  

f l u i d   u n d e r   a  s l i g h t   e x c e s s   p r e s s u r e ,   e ach   of  t he   two  s i d e s  

of   t h e   m a c h i n e   may  be  c o n n e c t e d   w i t h   t he   l o w - p r e s s u r e   r e s e r -  

v o i r   s u b j e c t e d   to  s a i d   s p r i n g   p r e s s u r e   t h r o u g h   i t s   own  c o n -  

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

m a c h i n e .  

In  o r d e r   to  a v o i d   a  h a z a r d o u s   p r e s s u r e   on  t h e   p r e s -  

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

t h e   m a c h i n e   may  be  b r i d g e d   as  a  c o n d u i t   h a v i n g   a  p r e s s u r e -  

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

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

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

I t   is  a d v a n t a g e o u s   to  c o n s t r u c t   t he   h y d r a u l i c   l o c a -  

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

member   can  be  e l e c t r i c a l l y   a c t u a t e d   t h r o u g h   a  c i r c u i t -  

a r r a n g e m e n t   a c t u a t e d   by  m e a n s   of   p u s h - b u t t o n s   or   s w i t c h e s .  

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

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

a c c e l e r a t e d   and  t he   t i m e   d u r i n g   wh ich   s a i d   p a r t s   a r e   d e c e l e -  

r a t e d   to   t h e   l o a d ,   to   t h e   a n g l e   t h r o u g h  w h i c h   t he   l o a d   has   t o  

be  t u r n e d   and  to  e x t e r n a l   c o n d i t i o n s   such  as  wind  e f f o r t ,   i t  

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

a d j u s t a b l e   t i m e   r e l a y   d e t e r m i n i n g   s a i d   t i m e s .   Such  a  t i m e  

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

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

s w i t c h e d - o n   p o s i t i o n .  

Due  to  l e a k a g e   and  f r i c t i o n   l o s s e s   d u r i n g   t h e   t u r n  

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

f o r   d e c e l e r a t i o n   w i l l   be  s h o r t e r   t h a n   t h a t   r e q u i r e d   f o r  

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

means   t h a t   t he   c r a n e   d r i v e r   w i l l   have  to  r e - a d j u s t   t he   t i m e  

r e l a y   a f t e r   a c c e l e r a t i o n   and  p r i o r   to  d e c e l e r a t i o n   of   t h e  

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

one  t i m e   r e l a y   i s   p r o v i d e d   in  t he   e l e c t r i c   c i r c u i t -  

a r r a n g e m e n t .  



If  t he   l oad   has  a  h i g h   i n e r t i a   m o m e n t ,   the   t i m e  

r e q u i r e d   f o r   a c c e l e r a t i o n   and  d e c e l e r a t i o n   of  the   c a r r y i n g  

f r a m e   w i t h   the   l o a d   w i l l   be  r e l a t i v e l y   l ong   so  t h a t   b e f o r e  

t u r n i n g   back   the   c a r r y i n g   f r a m e   w i t h o u t   l o a d   the   c r a n e   d r i v e r  

w i l l   a g a i n   have   to  r e - a d j u s t   the   t ime   r e l a y   t w i c e ,   s i n c e  

o t h e r w i s e   t h e   b a c k w a r d   t u r n   wou ld   t a k e   p l a c e   w i t h   too   h i g h   a  

s p e e d .   In  o r d e r   to  a v o i d   t h e s e   r e p e a t e d   r e a d j u s t m e n t s   of  t h e  

t i m e   r e l a y   t he   l o c a t i n g   d e v i c e   may  be  d e s i g n e d   so  t h a t   f o r  

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

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

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

l i m i t i n g   t h e   d u r a t i o n   of   the   d e c e l e r a t i o n   of  t he   t u r n   of  t h e  

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

ded  in  t h e   e l e c t r i c   c i r c u i t - a r r a n g e m e n t .   In  e a c h   p h a s e   of  a  

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

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

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

t h e n   be  s e t   in  a d v a n c e .   T h i s   i s   i m p o r t a n t   when  many  i d e n t i c a l  

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

s l a b s ,   c o n t a i n e r s   and  t he   l i k e   have   to  be  s u c c e s s i v e l y   t u r n e d  

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

l o c a t i n g   d e v i c e   by  o n l y   one  t i m e   r e l a y   is  p o s s i b l e   when  t h e  

s e t   d u r a t i o n   is   so  s h o r t   t h a t   r a t h e r   d r i v i n g   and  b r a k i n g  

p u l s e s   a r e   c o n c e r n e d .   In  t h i s   c a s e   t he   d i f f e r e n c e s   b e t w e e n  

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

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

d i f f e r e n c e   b e t w e e n   t he   i n c o m i n g   p u l s e s .  

T h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   more  f u l l y   h e r e i n -  

a f t e r   w i t h   r e f e r e n c e   to  e m b o d i m e n t s   shown  in  t he   d r a w i n g .  

In  t he   d r a w i n g :  

f i g .   1  shows   t he   h y d r a u l i c   d i a g r a m   of  a  l o c a t i n g  

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

f i g .   2  t he   e l e c t r i c   d i a g r a m   of  a  s t r u c t u r e   f o r  

a c t u a t i n g   a  h y d r a u l i c   c o n t r o l   member  used   in  t he   h y d r a u l i c  

s y s t e m   of  f i g .   1  a n d  



f i g .   3  t h e   e l e c t r i c   d i a g r a m   of  a  v a r i a n t   of  t h e  

s t r u c t u r e   shown  in  f i g .   2 .  

R e f e r r i n g   to  f i g .   1,  r e f e r e n c e   n u m e r a l   1  d e s i g n a t e s  

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

( n o t   shown)   and  is  a d a p t e d   to  t u r n   a b o u t   a  v e r t i c a l   a x i s   a n d  

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

T h i s   f l y w h e e l   is   c o u p l e d   t h r o u g h   p i n i o n s   2,  3  w i t h   a  h y d r a u -  

l i c   m a c h i n e   4  f i x e d   in  s a i d   c a r r y i n g   f r a m e   and  b e i n g   s u i t a b l e  

f o r   use   as  a  m o t o r   f o r   a c c e l e r a t i n g   the   f l y w h e e l   and  as  a  

pump  f o r   d e c e l e r a t i n g   or  b r a k i n g   the   f l y w h e e l .   The  c a r r y i n g  

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

e x a m p l e ,   c h a i n s   w i t h   h o o k s ,   g r a b s ,   e l e c t r o - m a g n e t s ,   s u c t i o n  

p a d s   f o r   e n g a g i n g   t h e   l o a d   to  be  t r a n s p o r t e d   a n d  t u r n e d .  

When  t h e   f l y w h e e l   i s   d r i v e n   by  t h e   m a c h i n e   4  o p e r -  

a t i n g   as  a  m o t o r ,   t h e   c a r r y i n g   f r ame   is  t u r n e d   in  a c c e l e r a t e d  

m o v e m e n t   in  o p p o s i t e   d i r e c t i o n   a b o u t   i t s   s u s p e n s i o n   p o i n t .  

If   s u b s e q u e n t l y   t h e   m a c h i n e   4  is   d r i v e n   by  t h e   o p e r a t i n g   f l y -  

w h e e l   1  i t   s t a r t s   o p e r a t i n g   as  a  pump  and  t h e   f l y w h e e l   a n d  

the   c a r r y i n g   f r a m e   a r e   d e c e l e r a t e d   or  b r a k e d ,   so  t h a t   t h e y  

f i n a l l y   come  to   a  s t a n d s t i l l   and  the   c a r r y i n g   f r a m e   h a s  

t u r n e d   t h r o u g h   an  a n g l e .  

The  m a c h i n e   4  c o m m u n i c a t e s   t h r o u g h   the   f l u i d   c o n -  

d u i t s   5  and  6  w i t h   a  c o n t r o l   s l i d e   7,  w h i c h   may  o c c u p y   t h r e e  

p o s i t i o n s ,   w h i c h   i s   c o n s t a n t l y   u r g e d   b a c k   by  r e s e t   s p r i n g s   8 

i n t o   t h e   m e d i u m   p o s i t i o n ,   t he   r e s t   p o s i t i o n ,   and  w h i c h   can  b e  

s e t   f rom  t h e   o u t s i d e   i n t o   one  or  t he   o t h e r   end  p o s i t i o n   b y  

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

9 .  

The  c o n t r o l   s l i d e   7  c o m m u n i c a t e s   t h r o u g h   a  f l u i d  

c o n d u i t   10  w i t h   a  h i g h - p r e s s u r e   v e s s e l   11.  T h i s   v e s s e l   i s  

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

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

200  to  300  a t m o s p h e r e s .   The  c o n t r o l   s l i d e   7  c o m m u n i c a t e s  

f u r t h e r m o r e   t h r o u g h   a  f l u i d   c o n d u i t   11  w i t h   a  f i l t e r   12  w i t h  

a  f l u i d   r e s e r v o i r   13  s u b j e c t e d   to  low  p r e s s u r e ,   f o r   e x a m p l e ,  

a t m o s p h e r i c   p r e s s u r e .   When  t h i s   r e s e r v o i r   i s   c l o s e d ,   a  s l i g h t  

e x c e s s   p r e s s u r e ,   f o r  e x a m p l e ,   o f  0 . 6   to   1 .2  b a r   can  be  m a i n -  



t a i n e d   t h e r e i n ,   wh ich   e n s u r e s   t h a t   the   f l u i d   a n y w h e r e   in  t h e  

h y d r a u l i c   s y s t e m   is  at   an  e x c e s s   p r e s s u r e ,   so  t h a t   no  a i r   c a n  

l e a k   i n .  

B e t w e e n   the   c o n d u i t   10  and  the   h i g h - p r e s s u r e   v e s s e l  

11  on  t h e   one  hand  and  the   l o w - p r e s s u r e   r e s e r v o i r   13  on  t h e  

o t h e r   a  c o n d u i t   14  i s   p r o v i d e d ,   wh ich   i n c l u d e s   a  s u p p l e m e n t a l  

pump  16  d r i v e n   by  a  m o t o r   15  and  a  n o n - r e t u r n   v a l v e   17 

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

pump  16  e n s u r e s   t h a t   t he   p r e s s u r e   in  the   h i g h - p r e s s u r e   v e s s e l  

11,  a f t e r   i t   has   d r o p p e d   d u r i n g   o p e r a t i o n   or  due  to  l e a k a g e  

b e l o w   a  g i v e n   v a l u e ,   i s   b r o u g h t   back   to  the   h i g h   v a l u e   r e q u i -  

r e d   f o r   a  r e l i a b l e   o p e r a t i o n .  

In  t he   r e s t   p o s i t i o n   shown  f o r   the   c o n t r o l   s l i d e   7 

t h e   c o n d u i t s   5  and  6  a r e   i n t e r c o n n e c t e d   by  s a i d   s l i d e ,   s o  

t h a t   t h e   m a c h i n e   4  i s   b r i d g e d   by  an  open  c o n d u i t   and  t h e  

m a c h i n e   and  t h e   f l y w h e e l   1  can  f r e e l y   r o t a t e .   D u r i n g   t h i s  

f r e e   r o t a t i o n   f l u i d   i s   pumped  f rom  the   p r e s s u r e   s i d e   of  t h e  

m a c h i n e   t h e n   o p e r a t i n g   as  a  pump  t h r o u g h   the   c o n d u i t s   5  and  6 

t o w a r d s   t he   s u c t i o n   s i d e   of  t he   m a c h i n e   4 .  

When  the   c o n t r o l   s l i d e   7  is  s e t   in  r i g h t - h a n d   e n d  

p o s i t i o n   by  means   of  t he   c o n t r o l   members   9,  f l u i d   is  p u s h e d  

by  t h e   p r e - s t r e s s e d   gas   s p r i n g   in  the   h i g h - p r e s s u r e   v e s s e l   11 

t h r o u g h   t he   c o n d u i t   10,  t he   s l i d e   7,  the   c o n d u i t   5,  t h e  

m a c h i n e   4,  t h e   c o n d u i t   6,  t he   s l i d e   7,  the   c o n d u i t   11  and  t h e  

f i l t e r   12  t o w a r d s   t he   l o w - p r e s s u r e   r e s e r v o i r   13,  as  a  r e s u l t  

of   w h i c h   t h e   m a c h i n e   4  s t a r t s   w o r k i n g   as  a  m o t o r ,   w h i c h  

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

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

a t t a i n e d ,   t he   s l i d e   7  i s   r e s e t   to  t he   r e s t   p o s i t i o n ,   so  t h a t  

t h e   h i g h - p r e s s u r e   c o n d u i t   10  is   c l o s e d ,   the   m a c h i n e   4  i s  

b r i d g e d   by  t he   t h e n   open   c o n d u i t   5,  6,  t he   f l y w h e e l   1  and  t h e  

m a c h i n e   4  f r e e l y   t u r n   on  and  the   c a r r y i n g   f r ame   w i t h   t he   l o a d  

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

a t t a i n e d .   In  a c t u a l   f a c t   t h e r e   a r e   l o s s e s   wh ich   c a u s e   a  d e -  

c r e a s e   of  s a i d   a n g u l a r   s p e e d .   When  in  due  t ime   p r i o r   to  t h e  

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



t r o l   s l i d e   7  is  c h a n g e d   o v e r   to  the   l e f t - h a n d   end  p o s i t i o n ,  

t h e   m a c h i n e   4  is   d r i v e n   by  the   r o t a t i n g   f l y w h e e l   1  and  t h e  

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

w o r k i n g   as  a  pump  wi thdrawing   f l u i d   f rom  the   r e s e r v o i r   13 

t h r o u g h   t he   c o n d u i t   11,  t he   s l i d e   7  and  t h e   c o n d u i t   5  a n d  

p u s h i n g   i t   t h r o u g h   t h e   c o n d u i t   6,  t h e   s l i d e  7   and  t he   c o n d u i t  

10  a g a i n s t   t h e   p r e s s u r e   of  t he   gas   s p r i n g   i n t o   t he   h i g h -  

p r e s s u r e   v e s s e l .   As  a  r e s u l t   t h e  f l y w h e e l   1,  t h e   m a c h i n e   4 

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

t h a t   t h e y   come  to   a  s t a n d s t i l l .   When  t h e   s l i d e   7  s u b s e q u e n t l y  

r e m a i n s   in  t he   l e f t - h a n d   end  p o s i t i o n ,   t h e   m a c h i n e ,   t he   f l y -  

w h e e l   and  t he   c a r r y i n g   f r a m e   w i t h   t h e   l o a d   a r e   d r i v e n   in  t h e  

o p p o s i t e   s e n s e .   In  o r d e r   to  a v o i d   the   l a t t e r   e f f e c t ,   t h e  

s l i d e   7  h a s   to   be  r e s e t   to  t he   medium  or   r e s t   p o s i t i o n   a t   t h e  

i n s t a n t   of  t he   s t a n d s t i l l .   D u r i n g   t he   a c c e l e r a t i o n   of  t h e  

f l y w h e e l   and  t h e   l o a d   t he   gas   p r e s s u r e   of  t he   h i g h - p r e s u r e  

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

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

f l y w h e e l   d r i v e   t he   m a c h i n e ,   so  t h a t   f l u i d   is   p u s h e d   b a c k  

i n t o   t he   h i g h - p r e s s u r e   v e s s e l ,   so  t h a t   t he   gas   p r e s s u r e  

r e g a i n s   t he   i n i t i a l   v a l u e .   In  a c t u a l   f a c t   t h e r e   a r e   l o s s e s ,  

so  t h a t   t he   t h e   i n i t i a l   gas   p r e s s u r e   c a n n o t   be  a t t a i n e d  

w i t h o u t   s u p p l e m e n t a t i o n   by  t he   pump  1 6 .  

In  o r d e r   to   t u r n   t he   c a r r y i n g   f r a m e   w i t h   or  w i t h o u t  

l o a d   in  t h e   o p p o s i t e   s e n s e ,   t he   c o n t r o l   s l i d e   7  i s   f i r s t   s e t  

in   t he   l e f t - h a n d   end  p o s i t i o n  f o r   a c c e l e r a t i o n   and  s u b s e -  

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

p i n g   of  t h e   f l y w h e e l   and  t he   c a r r y i n g   f r a m e .  

The  h y d r a u l i c   s y s t e m   shown  in  t he   d r a w i n g   i n c l u d e s  

)a  few  s a f e t y   m e m b e r s .   The  m a c h i n e   4  i s   p e r m a n e n t l y   b r i d g e d   b y  

a  c o n d u i t   18  h a v i n g   a  p r e s s u r e   l i m i t i n g   v a l v e   19  a l l o w i n g  

f l u i d   to   p a s s   o n l y   to   t he   r i g h t   and  by  a  c o n d u i t   20  h a v i n g   a  

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

l e f t .   T h e s e   v a l v e s   19  and  20  p r e v e n t   t h e   p r e s s u r e   on  t h e  

; h i g h - p r e s s u r e   s i d e   of  t he   m a c h i n e   4  f r o m   e x c e e d i n g   a  h a z a r -  

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

m a c h i n e .   M o r e o v e r ,   t h e   h i g h - p r e s s u r e   v e s s e l   11  and  t h e   c o n -  

d u i t   10  a r e   g u a r d e d   a g a i n s t   too   h i g h   a  f l u i d   p r e s s u r e   by  a n  



o u t l e t   c o n d u i t   22  h a v i n g   a  p r e s s u r e - l i m i t i n g   v a l v e   23  a l l o -  

wing   f l u i d   to  p a s s   o n l y   t o w a r d s   the  o u t l e t .   An  i d e n t i c a l   o u t -  

l e t   c o n d u i t   24  h a v i n g   a  p r e s s u r e - l i m i t i n g   v a l v e   25  is  c o n n e c -  

t e d   w i t h   t he   p r e s s u r e   s l i d e   of  the   s u p p l e m e n t a l   pump  1 6 .  

F i n a l l y ,   t he   h i g h - p r e s s u r e   c o n d u i t   10  i n c l u d e s   a  

n o r m a l l y   open   c l o s i n g   member   26,  w h i l s t   t he   h i g h - p r e s s u r e  

c o n d u i t   10  is  c o n n e c t e d   t h r o u g h   a  c o n d u i t   27  h a v i n g   a  n o r -  

m a l l y   s h u t   c l o s i n g   member   28  w i t h   the  l o w - p r e s s u r e   c o n d u i t  

11.  The  c l o s i n g   member  26  is   c l o s e d ,   when  work  has  to  be  d o n e  

in  t h e   h y d r a u l i c   s y s t e m   and  the   p r e s s u r e   in  the   v e s s e l   11  h a s  

to  be  m a i n t a i n e d .   The  c l o s i n g   member  28  is   o p e n e d   when  t h e  

f l u i d   of  the   v e s s e l   11  and  the   c o n d u i t   10  has   to  be  r e l e a s e d  

and  d r a i n e d .  

From  the   f o r e g o i n g   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e  

d u r a t i o n   r e q u i r e d   f o r   a c c e l e r a t i o n   and  t h a t   f o r   d e c e l e r a t i o n  

of  t he   t u r n   of  the   l o a d   d e p e n d   upon  the   p r e s s u r e   on  t he   f l u i d  

in  t he   h i g h - p r e s s u r e   v e s s e l ,   the   i n e r t i a   moment   of  t h e  

f l y w h e e l ,   the   c a r r y i n g   f r a m e   and  the  l o a d ,   on  the   l o s s e s  

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

l o a d   and  on  the   a n g l e   t h r o u g h   which   the   l o a d   has   to  b e  

t u r n e d .   For  f a c i l i t a t i n g   p r e v i o u s   s e t t i n g   of  t he   t i m e  

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

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

t h e   e l e c t r i c   c i r c u i t r y   p r o v i d e d   fo r   t h i s   p u r p o s e   may  i n c l u d e  

one  or   more   a d j u s t a b l e   t i m e   r e l a y s .   E x a m p l e s   of  s u c h  

e l e c t r i c   a r r a n g e m e n t s   a r e   shown  in  f i g s .   2  and  3 .  

R e f e r r i n g   to  f i g .   2,  r e f e r e n c e   n u m e r a l s   29a  and  2 9 b  

d e s i g n a t e   e l e c t r o - m a g n e t s   c o u p l e d   w i t h   t he   c o n t r o l   s l i d e   7 ,  

by  means   of   wh ich   t he   c o n t r o l   s l i d e   can  be  d rawn   ou t   of  t h e  

medium  p o s i t i o n   to  t he   l e f t   and  to  the   r i g h t   r e s p e c t i v e l y .  

T h e s e   e l e c t r o - m a g n e t s   a r e   e a c h   c o n n e c t e d   on  the   one  h a n d  

t h r o u g h   the   s e r i e s   c o m b i n a t i o n   of  a  f i r s t   make  c o n t a c t   3 0 a  

.and  30b  r e s p e c t i v e l y   and  a  s e c o n d   make  c o n t a c t   31a  and  3 1 b  

r e s p e c t i v e l y   of  a  r e l a y   32a  and  32b  r e s p e c t i v e l y   and  t h r o u g h  

a  b r e a k   c o n t a c t   33b  and  33a  r e s p e c t i v e l y   of  the   r e l a y   32b  a n d  

32a  r e s p e c t i v e l y   to  one  t e r m i n a l   34  of   a  v o l t a g e   s o u r c e   a n d  



on  the   o t h e r   hand  t h r o u g h   a  b r e a k   c o n t a c t   35  of  an  a d j u s t -  

a b l e   t i m e   r e l a y   36  to  the   o t h e r   c o n n e c t i n g   t e r m i n a l   37  of  t h e  

v o l t a g e   s o u r c e .   The  t ime   r e l a y   36  i s   c o n n e c t e d   on  the   o n e  

hand  b o t h   t h r o u g h   the   s e r i e s   c o m b i n a t i o n   of  a  t h i r d   m a k e  

c o n t a c t   38a  and  a  s e c o n d   make  c o n t a c t   31a  of  t he   r e l a y   3 2 a  

and  t he   b r e a k   c o n t a c t   33b  of  the   r e l a y   32b  and  the   s e r i e s  

c o m b i n a t i o n   of  a  t h i r d   make  c o n t a c t   38b  and  the   s e c o n d   m a k e  

c o n t a c t   31b  of   t h e   r e l a y   32b  and  t h e   b r e a k   c o n t a c t   33a  of  t h e  

r e l a y   32a  to   t h e   t e r m i n a l   34  and  on  the   o t h e r   hand  t h r o u g h  

t h e   b r e a k   c o n t a c t   35  to  t he   t e r m i n a l   37  of   t h e   v o l t a g e  

s o u r c e .   The  make  c o n t a c t   31a  and  31b  r e s p e c t i v e l y   of  r e l a y  

32a  and  32b  r e s p e c t i v e l y   a r e   b r i d g e d   by  a  p u s h - b u t t o n   39a  a n d  

39b  r e s p e c t i v e l y .  

When  in  t h i s   c i r c u i t r y   p u s h - b u t t o n   39a  is  a c t u a t e d ,  

r e l a y   32a  i s   e n e r g i z e d .   As  a  r e s u l t   r e l a y   32a  c l o s e s   c o n t a c t  

31a  and  r e m a i n s   e n e r g i z e d   a c r o s s   t he   same  a f t e r   r e l e a s e   o f  

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

c u i t r y   by  t h e   rod   40a ,   a f t e r   i t   is   r e s e t   to  t he   r e s t   p o s i t i o n  

by  r e l a y   32a  or   i t   is   r e n d e r e d   i n o p e r a t i v e   in  a  d i f f e r e n t  

m a n n e r ,   f o r   e x a m p l e ,   as  i l l u s t r a t e d   in  f i g .   3.  F u r t h e r   c o n -  

s e q u e n c e s   of  t h e   a c t i v i t y   of  r e l a y   32a  a r e   t h a t   t he   e l e c t r o -  

m a g n e t   29a  r e c e i v e s   c u r r e n t   t h r o u g h   c o n t a c t   30a  and  d r a w s  

t he   c o n t r o l   s l i d e   7  i n t o   t he   l e f t - h a n d   end  p o s i t i o n ,   so  t h a t  

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

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

t i o n ,   t h a t   f u r t h e r m o r e   t h e   t i m e   r e l a y   36  i s   e n e r g i z e d   t h r o u g h  

c o n t a c t   38a  and  t h a t   t h e   b r e a k   c o n t a c t   33a  is   o p e n e d ,   so  t h a t  

a c t u a t i o n   o f   t h e   p u s h b u t t o n   39b  w i l l   h ave   no  e f f e c t   as  l o n g  

as  r e l a y   32a  i s   a l i v e .   H o w e v e r ,   when  a f t e r   t e r m i n a t i o n   of  t h e  

s e t   t i m e   t h e   t i m e   r e l a y   36  o p e n s   b r e a k   c o n t a c t   35,   r e l a y   3 2 a ,  

e l e c t r o - m a g n e t   29a  and  t i m e - r e l a y   3 6  n o   l o n g e r   p a s s   c u r r e n t ,  

so  t h a t   t h e   c o n t r o l   s l i d e   7  r e t u r n s   to   t he   medium  p o s i t i o n  

and  t he   f l y w h e e l   and  the   c a r r y i n g   f r a m e   w i t h   t he   l o a d   c o n -  

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

t u r n e d   t h o u g h   t h e   d e s i r e d   a n g l e   t he   p u s h - b u t t o n   39b  i s   a c t u -  

a t e d ,   r e l a y   32b  i s   e n e r g i z e d   so  t h a t   t he   e l e c t r o - m a g n e t   2 9 b  



r e c e i v e s   c u r r e n t ,   t h f   c o n t r o l   d l i d e   7  is  drawn  to  the   r i g h t  

and  the   f l y w h e e l ,   the   c a r r y i n g   f r a m e   and  the  load   a r e   d e c e l e -  

r a t e d .   Aga in   t i m e   r e l a y   36  is  s w i t c h e d   on  as  a  r e s u l t   o f  

w h i c h ,   a f t e r   t e r m i n a t i o n   of  the   s e t   t i m e   r e l a y s   32b  and  36 

and  the   e l e c t r o - m a g n e t   29b  no  l o n g e r   r e c e i v e   c u r r e n t   and  t h e  

c o n t r o l   s l i d e   7  r e t u r n s   to  the   medium  p o s i t i o n .   C o n t a c t   3 3 b  

e n s u r e s   t h a t   a c t u a t i o n   of  the   p u s h b u t t o n   39a  has  no  e f f e c t   a s  

l o n g   as  r e l a y   32b  is   e n e r g i z e d .  

S i n c e   the   t ime   r e q u i r e d   f o r   a c c e l e r a t i o n   of  t h e  

f l y w h e e l   and  the   c a r r y i n g   f r a m e   w i t h   or  w i t h o u t   the   l o a d   u p  

to  the   p e r m i s s i b l e   a n g u l a r   s p e e d   w i l l   be  l o n g e r   due  to  l o s s e s  

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

d e c e l e r a t i o n   of  t he   f l y w h e e l ,   and  t he   c a r r y i n g   f r ame   w i t h   o r  

w i t h o u t   l o a d   to  a  s t a n d s t i l l   of  t he   f l y w h e e l ,   the   c a r r y i n g  

f r a m e ,   and  as  t he   c a s e   may  be,   t he   l o a d ,   the   c r a n e   d r i v e r  

w i l l   have   to  s e t   t he   t i m e   r e l a y   to  a  s l i g h t l y   s h o r t e r   t i m e  

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

o v e r ,   a c c e l e r a t i o n   and  d e c e l e r a t i o n   of   t he   c a r r y i n g   f r a m e  

w i t h   the   l o a d   w i l l   r e q u i r e   more  t i m e   t h a n   a c c e l e r a t i o n   a n d  

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

q u e n t l y ,   the   use  of  a  s i n g l e   a d j u s t a b l e   t ime   r e l a y   r e s u l t s   i n  

t h a t   in  o r d e r   to   c a r r y   out   t he   w h o l e   c y c l e ,   t h a t   is  to  s a y ,  
a c c e l e r a t i o n   t h r o u g h   the   d e s i r e d   a n g l e   of  t u r n ,   the   f r e e   t u r n  

and  t he   d e c e l e r a t i o n   of  the   c a r r y i n g   f r a m e   w i t h   the   l o a d   a n d  

s u b s e q u e n t l y   t he   t u r n   back  to  t he   s t a r t i n g   p o i n t ,   i . e .   a c c e -  

l e r a t i o n ,   t h e   f r e e   t u r n   and  t he   d e c e l e r a t i o n   of  t he   c a r r y i n g  

f r a m e   w i t h o u t   l o a d   t he   c r a n e   d r i v e r   has   to  s e t   t he   t ime   r e l a y  

f o u r   t i m e s .  

I t   s h o u l d   be  n o t e d ,   t h a t   when  o n l y   one  t ime   r e l a y  

i s   u s e d ,   i t   i s   a l s o   p o s s i b l e   to   r e n d e r   t he   s e t   d u r a t i o n   o f  

t i m e   so  s h o r t ,   t h a t   fo r   t u r n i n g   t h r o u g h   s u b s t a n t i a l l y   a n y  

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

number   of  d e c e l e r a t i o n   p u l s e s   a r e   r e q u i r e d .   In  t h i s   c a s e   t h e  

t i m e   r e l a y   need   o n l y   have   a  s i n g l e   s e t t i n g   and  the   d u r a t i o n  

of  a c c e l e r a t i o n   and  d e c e l e r a t i o n   of  t he   c a r r y i n g   f r ame   w i t h  

or   w i t h o u t   l o a d   is   t h e n   e x c l u s i v e l y   d e t e r m i n e d   by  the   n u m b e r  

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



If  many  i d e n t i c a l   l o a d s   have   to  be  t u r n e d   t h r o u g h  

the   same  a n g l e ,   i t   is   a d v a n t a g e o u s   to   use  t h e   e l e c t r i c  

c i r c u i t - a r r a n g e m e n t   of  f i g .   3.  T h i s   c i r c u i t r y   is  f o u r - f o l d  

and  h a s   an  i n d i v i d u a l ,   p r e v i o u s l y   a d j u s t a b l e   t i m e   r e l a y   3 6 a ,  

b,  c  and  d  f o r   e a c h   p h a s e   of  the   c y c l e   i . e .   t he   a c c e l e r a t i o n  

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

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

and  t h e   d e c e l e r a t i o n   t h e r e o f ,   the   b r e a k   c o n t a c t s   35a ,   b,  c , d  

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

t e r m i n a l   37 .   The  e l e c t r i c   d i a g r a m s   of  t h e   f o u r   p a r t s   a,  b,  c ,  

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

of  t h e   two  p a r t s  a   a n d  b   of  the   c i r c u i t r y   of   f i g .   2 .  

The  d i f f e r e n c e   b e t w e e n   t he   f o u r   s e p a r a t e   t i m e  

r e l a y s   r e s i d e s   in  t h a t   in  e a c h   p a r t   of  t h e   c i r c u i t r y   t he   m a k e  

c o n t a c t s   31a ,   b,  c,  d  of   r e l a y   3 2 a ,   b,  c,  d  b r i d g e s   t h e  

s e r i e s   c o m b i n a t i o n   of  t h e   p u s h - b u t t o n   3 9 a ,   b,  c,  d  and  a  

b r e a k   c o n t a c t   41a ,   b,  c,  d  of  a  r e l a y  4 2 a ,   b,  c,  d,  as  w e l l  

as  in   t h a t   t he   n o r m a l l y   c l o s e d   l o c k i n g   c o n t a c t s   33a  and  3 3 c  

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

c l o s e d   l o c k i n g   c o n t a c t s   33b  and  33d  a r e   c o n n e c t e d   in  s e r i e s .  

When,  f o r   e x a m p l e ,   the   p u s h b u t t o n   39a  is  d e p r e s s e d ,  

r e l a y   32a  and  r e l a y   42a  a re   s i m u l t a n e o u s l y   e n e r g i z e d   as  a  

r e s u l t   of  w h i c h   c o n t a c t   31a  is  c l o s e d ,   t he   r e l a y   32a  r e m a i n s  

e n e r g i z e d   and  c o n t a c t   41a  i s   o p e n e d   so  t h a t   c o n t i n u e d  

d e p r e s s i o n   or  r e l e a s e   of  t he   p u s h b u t t o n   has   no  l o n g e r   a n y  

e f f e c t ,   A c r o s s   c o n t a c t   30a  t h e   e l e c t r o - m a g n e t   2 9 a ,   c  of  t h e  

c o n t r o l   s l i d e   7  and  a c r o s s   c o n t a c t   38a  t i m e   r e l a y   36a  a r e  

s w i t c h e d   on  so  t h a t   a f t e r   t h e   s e t   t i m e   c o n t a c t   35a  i s   o p e n e d  

and  t h e   c i r u i t   2 9 a ,   c,  3 0 a ,   31a ,   3 3 a ,   3 5 a ,   36a ,   38a  r e t u r n s  

to   t h e   r e s t   p o s i t i o n   i r r e s p e c t i v e   of   c o n t i n u e d   d e p r e s s i o n   o r  

r e l e a s e   of  t he   p u s h b u t t o n   39a .   If   t h i s   p h a s e   of  t he   c y c l e   i s  

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

t h e   l o a d   in  one  s e n s e   of  r o t a t i o n ,   i t   is  n e c e s s a r y   to  d e c e -  

l e r a t e   t h e   c a r r y i n g   f r a m e   w i t h   the   l o a d  b e f o r e   t he   r e q u i r e d  

new  p o s i t i o n   of  t he   l o a d   is   a t t a i n e d .   In  t h i s   c a s e   t he   c r a n e  



d r i v e r   can  d e p r e s s   the   p u s h b u t t o n   39d ,   so  t h a t   t h e  

e l e c t r o - m a g n e t   29b ,   d  of  the   c o n t r o l   s l i d e   7  and  the   t i m e  

r e l a y   36d  s e t   to  t he   r e q u i r e d   d e l a y   t i m e   a re   s w i t c h e d   on.  T h e  

d e c e l e r a t i o n   t i m e   is   c h o s e n   so  t h a t   the   l o a d   e x a c t l y   c o m e s  

to   a  s t a n d s t i l l   when  the   c o n t a c t   35d  is  o p e n e d   and  t h e  

c i r c u i t   29b ,   d,  30d ,   31d ,   32d ,   33d,   35d ,   36d ,   38d  h a s  

r e g a i n e d   the   r e s t   p o s i t i o n .  

If  s u b s e q u e n t l y   the   c a r r y i n g   f r a m e   w i t h o u t   the   l o a d  

h a s   to  be  t u r n e d   back   to  t he   i n i t i a l   a n g u l a r   p o s i t i o n ,   t h e  

p u s h b u t t o n   39c  has   to  be  d e p r e s s e d   f o r   t he   a c c e l e r a t i o n   a n d  

a f t e r   a  g i v e   t i m e   t h e   p u s h b u t t o n   39c  has   to  be  d e p r e s s e d   f o r  

d e c e l e r a t i n g   t he   c a r r y i n g   f r a m e .   D u r i n g   the   r e t u r n   of  t h e  

c a r r y i n g   f r a m e   f i r s t   t he   e l e c t r o - m a g n e t   29b ,   c  and  t he   t i m e  

r e l a y   36b  a re   s w i t c h e d   on,  a f t e r   wh ich   the   e l c t r o - m a g n e t   2 9 a ,  

c  and  t h e   t i m e   r e l a y   36c  a r e   e n e r g i z e d .  

The  l o c k i n g   c o n t a c t s   33a  and  33c  p r e v e n t   t h e  

d e p r e s s i o n   of  t he   p u s h - b u t t o n   39a  or   39c  the   a c t u a t i o n   of  t h e  

p u s h - b u t t o n   39b  or  39d  f rom  h a v i n g   any  e f f e c t .   The  l o c k i n g  

c o n t a c t s   33b  and  33d  e n s u r e   t h a t   a f t e r   the   d e p r e s s i o n   of  t h e  

p u s h - b u t t o n   39b  or  39d  t he   d e p r e s s i o n   of  the   p u s h - b u t t o n   3 9 a  

or   39c  has   no  e f f e c t .   The  p u s h - b u t t o n s   39a  and  39c  n e i t h e r  

t h e   p u s h b u t t o n s   39b  and  39d  a r e   i n t e r l o c k e d .   T h i s   is   n o t  

n e c e s s a r y   s i n c e   i f   t he   p u s h - b u t t o n s   39a  and  39c  or  the   p u s h -  

b u t t o n s   39b  and  39d  s h o u l d   be  s i m u l t a n e o u s l y   d e p r e s s e d ,   t h e  

t i m e   r e l a y   36a  or  t h e   t i m e   r e l a y   36d  w i t h   t he   a d j u s t e d  

s h o r t e s t   d u r a t i o n   d e t e r m i n e   the   d u r a t i o n   of  a c c e l e r a t i o n   o r  

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

w i t h o u t   l o a d .  

N e e d l e s s   to  say   t h a t   f o r   g r e a t e r   s a f e t y   the   max imum 

p e r m i s s i b l e   s p e e d   of  r o t a t i o n   can  be  l i m i t e d   by  means   of  a  

c e n t r i f u g a l   r e g u l a t o r   d r i v e n   by  t he   f l y h w e e l .   I t   is  f u r t h e r -  

more   p o s s i b l e   to  r e n d e r   t he   s e t t i n g   of  t he   or  e a c h   t i m e   r e l a y  

d e p e n d e n t   upon  the   f l y w h e e l   i . e .   upon  the   a c c e l e r a t i o n   of  t h e  

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



s a i d   a c c e l e r a t i o n s   b e i n g   d e p e n d e n t   upon  the   i n e r t i a   moment  o f  

t h e   f l y w h e e l ,   t he   c a r r y i n g   f r a m e   w i t h   or   w i t h o u t   l o a d   a n d  

o t h e r  p a r t s   of  the   a s s e m b l y   to  be  t u r n e d .  



1.  A  d e v i c e   f o r   l o c a t i n g   in  a  h o r i z o n t a l   p l a n e   a  

l o a d   r o t a t a b l e   a b o u t   a  v e r t i c a l   a x i s   and  s u s p e n d e d   from  a  

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

t e d   to   t u r n   a b o u t   a  v e r t i c a l   a x i s   and  to  be  f a s t e n e d   to  a  

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

l e a s t   one  f l y w h e e l   r o t a t a b l e   a b o u t   a  v e r t i c a l   a x i s   and  a r r a n -  

ged  in  s a i d   c a r r y i n g   f r a m e ,   at   l e a s t   one  m a c h i n e   a r r a n g e d   i n  

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

o p t i o n a l l y   a c t u a b l e   in  one  or  t he   o t h e r   of  two  o p p o s i t e  

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

e i t h e r   f o r   a c c e l e r a t i n g   t he   f l y w h e e l   so  t h a t   the   c a r r y i n g  

f r a m e   is   t u r n e d   or  f o r   d e c e l e r a t i n g   the   f l y w h e e l   so  t h a t   t h e  

t u r n i n g   c a r r y i n g   f r a m e   is   b r a k e d   and  c o m p r i s i n g   means  f o r  

c o n t r o l l i n g   the   m a c h i n e ,   c h a r a c t e r i z e d   in  t h a t   t he   m a c h i n e   i s  

a  h y d r a u l i c   m a c h i n e   to  be  used   as  a  m o t o r   f o r   d r i v i n g   and  a s  

a  pump  f o r   b r a k i n g   the   c a r r y i n g   f r a m e ,   s a i d   m a c h i n e   b e i n g  



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

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

e x t e n d i n g   b e t w e e n   a  v e s s e l   c o n t a i n i n g   a  f l u i d   s u b j e c t e d   t o  

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

v o i r   c o n t a i n i n g   f l u i d   a t   a  low  p r e s s u r e ,   f o r   e x a m p l e ,   a t m o s -  

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

member  a l s o   o p e r a b l e   f rom  t he   o u t s i d e   and  a r r a n g e d   b e w e e n   t h e  

h i g h - p r e s s u r e   v e s s e l   on  t h e   one  hand   and  t h e   m a c h i n e  a n d   t h e  

l o w - p r e s s u r e   r e s e r v o i r   on  t h e   o t h e r   h a n d .  

2.  A  h y d r a u l i c   l o c a t i n g   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   t he   r e v e r s i n g   s y s t e m   and  t h e   c l o s i n g  

member  fo rm  p a r t   of   a  c o n t r o l   member   t h a t   can  be  s e t  i n   t h r e e  

p o s i t i o n s   and  t h a t   i n  t h e   medium  o r  r e s t   p o s i t i o n   h o l d s   t h e  

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

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

t h e   o p e n   s t a t e ,   in  one  end  p o s i t i o n   c o n n e c t s   t he   h i g h -  

p r e s s u r e   v e s s e l   w i t h   one  s i d e   and  the   l o w - p r e s s u r e   r e s e r v o i r  

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

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

and  t he   h i g h - p r e s s u r e   v e s s e l   w i t h   the   o t h e r   s i d e   of  t h e  

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

b o t h   end  p o s i t i o n s .  

3.  A  h y d r a u l i c   l o c a t i n g   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   i n  t h a t   e a c h   of  t he   two  s i d e s   of  t h e  

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

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

p r e s s u r e   r e s e r v o i r   and  in  t h a t   t h i s   r e s e r v o i r   is  m a i n t a i n e d  

a t   a  r e l a t i v e l y   low  e x c e s s   p r e s s u r e .  

4.  A  h y d r a u l i c   l o c a t i n g   d e v i c e   as  c l a i m e d   in  c l a i m  

1,  2  or  3,  c h a r a c t e r i z e d   in  t h a t   t he   m a c h i n e   i s   b r i d g e d   by  a  

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

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

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

o t h e r   d i r e c t i o n .  

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

1,  2,  3  or  4,  c h a r a c t e r i z e d   in  t h a t   b e t w e e n   the   l o w - p r e s s u r e  

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



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

v e s s e l   i s   a r r a n g e d .  

6.  A  h y d r a u l i c   l o c a t i n g   d e v i c e   as  c l a i m e d   in  c l a i m  

1,  2,  3,  4  or  5  c h a r a c t e r i z e d   in  t h a t   the   f l u i d   in  t he   h i g h -  

p r e s s u r e   v e s s e l   is  l o a d e d   by  a  p r e v i o u s l y   s t r e t c h e d   g a s  

s p r i n g .  

7.  A  h y d r a u l i c   l o c a t i n g   d e v i c e   as  c l a i m e d   i n  

c l a i m   2,  c h a r a c t e r i z e d   in  t h a t   the   h y d r a u l i c   c o n t r o l   m e m b e r  

is   e l e c t r i c a l l y   a c t u a b l e   t h r o u g h   a  c i r c u i t - a r r a n g e m e n t   o p e r -  
a b l e   by  m e a n s   of  p u s h - b u t t o n s   or  s w i t c h e s   and  in  t h a t   s a i d  

c i r c u i t - a r r a n g e m e n t   i n c l u d e s   at  l e a s t   one  a d j u s t a b l e   t i m e  

r e l a y   f o r   l i m i t i n g   the   t i m e   d u r i n g   wh ich   the   c a r r y i n g   f r a m e  

is   a c c e l e r a t e d   or  d e c e l e r a t e d   r e s p e c t i v e l y   d u r i n g   i t s   t u r n .  

8.  A  h y d r a u l i c   l o c a t i n g   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   f o r   e ach   of  t he   two  d i r e c t i o n s   o f  

r o t a t i o n   of   t he   c a r r y i n g   f r a m e   the   e l e c t r i c   c i r u i t a r r a n g e m e n t  

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

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

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

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