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@  Mobile  yard  crane  for  the  handling  of  containers,  and  container  engaging  apparatus  for  use  In  conjunction  with  said  crane. 

  A  mobile,  yard  crane  for  handling  containers  orthe  like, 
characterized  in  that  it  comprises  at  least  two  lifting  jibs  (B, 
C)  which  act  along  vertical  planes  fixedly  parallel  to  one 
another.  The  crane  jibs  are  mechanically  independent  but 
are  connected  to  one  another  by  way  of  a  suitable  hydraulic 
circuit  which  is  able  of  ensuring  congruency  and  synchro- 
nism  In  the  motions  of  same. 

The  heads  (F,  G)  of  the  crane  jibs  are  fitted  with  attach- 
ing  devices  (M,  N)  which  are  designed  to  firmly  retain  a 
container  engaging  apparatus  (spreader)  (P)  at  least  at  two 
locations  thereof,  the  retaining  action  being  preferably  of  a 
rigid  type. 



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

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

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

c r a n e .  

I t   i s   known  t h a t   h a n d l i n g   of  c o n t a i n e r s   o n  

l o a d i n g   and   u n l o a d i n g   y a r d s   i n v o l v e s   a  n u m b e r   of   p r o -  

b l e m s ,   among  w h i c h   a r e   to   be  c i t e d   t h o s e   r e l a t i n g   t o  

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

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

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

w e l l   as  t h o s e   r e l a t i n g   to  t h e   s a f e t y   i n   a t t a c h i n g   t h e  

c o n t a i n e r s   to   t h e   h a n d l i n g   m a c h i n e s .   As  to  t h i s   l a t t e r  

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

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

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

i n g s   o r   o s c i l l a t i n g   m o v e m e n t s   w h i c h ,   i f   and   when  c r i t i -  

c a l   v a l u e s   a r e   r e a c h e d ,   may  b e c o m e   h a z a r d o u s   to  t h e   s t a -  

b i l i t y   of   b o t h   t h e   l o a d   and   c r a n e .  

The  m o r e   t h e s e   c o n d i t i o n s ,   due  to   u n c o n t r o l l e d   m o v e -  

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

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

t a i n e r   l i k e l y   to   b e c o m e   u n b a l a n c e d ,   i . e .   i t   can   a s s u m e   a  



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

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

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

The  a t t e m p t s   made  u n t i l   now  f o r   s o l v i n g   t h i s  

i m p o r t a n t   p r o b l e m   do  n o t   a p p e a r   s u c c e s s f u l .  

T h i s   i n v e n t i o n   a i m s   to   o v e r c o m e   t h e   a b o v e   and   f u r t h e r  

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

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

w h e r e i n   s a i d   c r a n e   i n c l u d e s   a t   l e a s t   two  l i f t i n g   j i b s  

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

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

b u t   c o n n e c t e d   to   nne   a n o t h e r   by  way  o f   a  s u i t a b l e  

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

e n c e   and   s y n c h r o n i s m   in   t h e   j i b   m o v e m e n t s ,   t h e   h e a d s  

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

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

( s p r e a d e r )   a t   two  l o c a t i o n s   t h e r e o f   a t   l e a s t ,   s a i d  

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

The  a b o v e   a n d   f u r t h e r   f e a t u r e s   of   t h e   i n v e n t i o n  

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

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

o n l y   by  way  of   i l l u s t r a t i o n   and   n o t   to   l i m i t   t h e   s c o p e  



of  t h e   i n v e n t i o n .  

In  t h e   d r a w i n g s :  

F i g u r e   1  i s   a  d i a g r a m m a t i c a l ,   s i d e   v i e w   of   a  

two  arm  c r a n e   t r u c k   w i t h   t h e   c r a n e   j i b s   in   t h e   l o w e r e d  

p o s i t i o n ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c a l   f r o n t   v i e w   of   t h e  

c r a n e ,   as   s e e n   i n   t h e   d i r e c t i o n   of   t h e   a r r o w   X  in   f i g u r e   1 ;  

F i g u r e   3  i s   a  d i a g r a m m a t i c a l ,   s i d e   v i e w   of   t h e  

same  c r a n e ,   w i t h   two  j i b s   in   t h e i r   h i g h e s t   p o s i t i o n ;  

F i g u r e   4  i s   a  d i a g r a m m a t i c a l   v i e w ,   f r o m   t h e   a b o v e ,  

of  t h e   m o b i l e   c r a n e ,   when  on  a  c o n t a i n e r   l o a d i n g - u n l o a d i n g  

y a r d ;  

F i g u r e   5  i s   a  d i a g r a m m a t i c a l   d e t a i l   v i e w   s h o w i n g  

t h e   h e a d   of  one  j i b   of   t h e   m o b i l e   c r a n e   when  f i t t e d   w i t h  

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

t h e   e n g a g e d   c o n t a i n e r ,   f r o m   m a k i n g   any   u n c o n t r o l l e d  

m o v e m e n t ;  

F i g u r e s   6  and   7  a r e   d i a g r a m m a t i c a l   v i e w s   of   a t t a -  

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

h e a d   by  m e a n s   of   a s s o c i a t e d   a t t a c h i n g   d e v i c e s ;  

F i g u r e   8  i s   a  d i a g r a m m a t i c a l   v i e w   of   a  c o m p e n s a -  

t i o n   h y d r a u l i c   c i r c u i t .  



W i t h   r e f e r e n c e   to  t h e   a b o v e   f i g u r e s ,   t h e r e   i s  

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

c r a n e   t r u c k   w h i c h   i n c l u d e s   a  f r a m e   10  e q u i p p e d , a t   t h e  

f r o n t   t h e r e o f ,   w i t h   a  d r i v e r ' s   cab   12  w h i c h   i s   a b l e  

to  be  moved   u p w a r d l y   to   t h e   p o s i t i o n   1 2 ' ,   s a i d   f r a m e  

10  r e s t i n g   on  t h e   a x l e s   of   f r o n t   w h e e l s   14  a n d   o f  

r e a r   w h e e l s   16,  t h e s e   l a t t e r   w h e e l s   b e i n g   t h e   s t e e -  

r i n g   w h e e l s .   A  n u m b e r   of  l i f t i n g   j i i b s ,   in   t h e   e x a m p l e  

shown  two  c r a n e   j i b s   B-C,   a r e   m o u n t e d   on  t h e   f r a m e  

10  by  m e a n s   of   a s s o c i a t e d   s t r u c t u r e s   w h i c h   s e c u r e   i n  

a  r o t a t i v e l y   f r e e   way  t h e   c r a n e   j i b s   to  s a i d   f r a m e   1 0 .  

E a c h   o f   t h e s e   j i b s   B-C  i s   m e c h a n i c a l l y   i n d e p e n d e n t  

f r o m   t h e   o t h e r   one  b u t   b o t h   j i b s   a r e   c o n n e c t e d   t o  

one   a n o t h e r   by  way  o f   s u i t a b l e   h y d r a u l i c   d r c u i t ,   n o t  

s h o w n ,   w h i c h   i s   a b l e   to   e n s u r e   c o n g r u e n c y   and   s y n c h r o -  

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

as   p e r f o r m e d   by  s a i d   j i b s ,   w h i c h   m o t i o n s   o n l y   t a k e  

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

to  one  a n o t h e r .  

A c c o r d i n g   to   t h e   shown  e m b o d i m e n t ,  e a c h   of   t h e  

two  j i b s   B-C  i s   c o n n e c t e d   to   t h e   a s s o c i a t e d   p a r t   of  t h e  

f r a m e   10  by  m e a n s   of  a  c o n n e c t i n g   r o d   18  t h a t   i s   p i v o t e d  



a t   20  and   22  to   t h e   f r a m e   and   to  t h e   j i b ,   r e s p e c t i v e l y .  

The  c o n n e c t i n g   r o d   and   t h e   j i b   a r e   i n d i v i d u a l l y   o p e r a -  

t e d   by  two  c y l i n d e r s   24  and   241  w h i c h   a l l o w   t h e   l o a d  

to  be  m o v e d   a l o n g   any   r e q u i r e d   p a t h .  

As  s h o w n ,   e a c h   l i f t i n g   a rm  o r   c r a n e   j i b   i s   o f  

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

b e r   of   s e c t i o n s   w h i c h   a r e   a b l e   to  n e s t   i n t o   one  a n o t h e r .  

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

h e a d   F  and   r e s p e t i v e l y   G  of  t h e   j i b ,   w h i c h   h e a d   i s  

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

E a c h   h e a d   F-G  of   t h e   c r a n e   t r u c k   j i b s   i s   a s s o c i a t e d  

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

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

t h e   two  j i b   h e a d s ,   w i l l   f i r m l y   r e t a i n   an  e n g a g i n g  

a p p a r a t u s   o r   s p r e a d e r   9  f o r   a  c o n t a i n e r   H,  s a i d  

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

A c t u a l l y ,   e a c h   a t t a c h i n g   d e v i c e   M-N  c o n s i s t s   of   a  

r o d   w h i c h   i s   h i n g e d   to  t h e   r e l a t e d   j i b   h e a d   F - G  

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

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

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

s p r e a d e r   w i l l   h a v e ,   a t   t h e   t o p   t h e r e o f ,   two  r e s p e c t i v e  



a t t a c h m e n t   p o i n t s   f o r   c o n n e c t i o n   to  t h e   d e v i c e s   M - N ,  

and   a t   t h e   b o t t o m ,   as  i t   i s   u s u a l l y   k n o w n ,   f o u r   p o i n t s  

of  a t t a c h m e n t   f o r   t h e   c o n t a i n e r   H.  The  s p r e a d e r   P  i s  

f o r m e d ,   in   a  known   m a n n e r ,   of  two  p a r t s ,   n a m e l y   a  
w h i c h   i s  

l o w e r   p a r t  ,   c o n t r o l l a b l y   m o v a b l e ,   and   an  u p p e r   p a r t  

t h a t   i s   f a s t e n e d   to  t h e   a t t a c h i n g   d e v i c e s   M - N .  

A c t u a l l y ,   t h e   c o n n e c t i o n   of   t h e   a t t a c h i n g   d e v i c e s   M-N 

to  t h e   j i b   h e a d s   F-G  i s   o b t a i n e d   by  m e a n s   of   p i v o t  

p i n s   30  w h i c h   a r e   i n s e r t e d   and   s e c u r e d   in   p l a c e ,   i n  

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

n a l   c e n t e r - l i n e s   X-X  of   t h e   j i b s   B-C,   w i t h i n   h o l e s   f o r m e d  

in   t h e   j i b   h e a d s   F -G,   a f t e r   p a s s a g e   of   s a i d   p i v o t   p i n s  

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

d e v i c e s   M-N.  In  a l l   p o s s i b l e   p o s i t i o n s   of  j i b s   B-C,  t h e  

p i v o t ' p i n s   30  a l w a y s   r e m a i n   in   an  a l i g n e d   r e l a t i o n s h i p  

w i t h   one  a n o t h e r .   T h u s ,   t h e   c r a n e   t r u c k   A  w i l l   h a v e   i t s  

own  j i b   h e a d s   f i t t e d   w i t h   s a i d   a t t a c h i n g   d e v i c e s  M - N ,   t h e  

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

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

s p r e a d e r   P.  In   t h e   shown  e x a m p l e ,   t h e s e   z o n e s   a r e   o b v i o u s l y  

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

one  a n o t h e r   a l o n g   t h e   l o n g i t u d i n a l   a x i s   of   s y m m e t r y   Y - Y  



of  s p r e a d e r   P.   Due  to   t h e   shown  s e c u r i n g   c o n d i t i o n s ,  

t h e   s p r e a d e r   P  w i l l   o n l y   be  f r e e   to   p e r f o r m ,   w i t h  

r e s p e c t   to  t h e   j i b   h e a d s   F -G,   a  p i v o t a l   o r   o s c i l l a -  

t i n g   m o t i o n   in   t h e   d i r e c t i o n   of  a r r o w   Z  and  in   t h e  

o p p o s i t e   d i r e c t i o n   a b o u t   t h e   p i v o t   p i n s   30,   b e c a u s e  

t h e   same  a t t a c h i n g   d e v i c e   M-N  h a v e   t h i s   m o v e m e n t  

f r e e d o m .   No  o t h e r   m o v e m e n t   f r e e d o m   in   no  o t h e r   d i -  

r e c t i o n   i s   p o s s i b l e   f o r   t h e   s p r e a d e r ,   due  to  t h e   f a -  

s t e n i n g   c o n s t r a i n   w i t h   t h e   j i b   h e a d s .   As  a  r e s u l t ,  

t h e   l o a d   H,  when  a t t a c h e d   to  t h e   s p r e a d e r   P,  w i l l  

in   t u r n   h a v e / t h e   same  f r e e d o m   of   m o v e m e n t   as  t h e  

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

c a n n o t   t a k e   any   h a z a r d o u s   p o s i t i o n   due  to   c r i t i c a l  

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

o p e r a t i o n   i s   o b t a i n e d .   O b v i u s l y ,   t h e   l o w e r   p a r t   of   t h e  

s p r e a d e r ,   t h a t   i s   a c t u a t e d   by  t h e   o p e r a t o r ,   may  p e r f o r m  

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

of  t h e   a r r o w   T  and   t h e   o p p o s i t e   o n e ,   as  w e l l   as  in   a  

d i r e c t i o n   p e r p e n d i c u l a r   to  t h a t   of  a r r o w   T , d i f f e r e n t i a l  

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

c o n t a i n e r   to  p e r f o r m   a  c o n t r o l l e d   r o t a t i o n   of  a b o u t   1 2 °  

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



I t   h a s   to  be  n o t e d ,   f u r t h e r m o r e ,   t h a t   t h e  

p r o v i s i o n   of  t h e   two  c r a n e   j i b s B - C   a l l o w s   t h e   u s e r  

to   " f e e l "   a:  l o a d   u n b a l a n c e d   c o n d i t i o n   i n s i d e   a  

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

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

d i s c h a r g e   on  to   t h e   two  c r a n e   j i b s ,   and   t h i s   f e a t u r e  

i s   a d v a n t a g e o u s   in   h a n d l i n g   u n b a l a n c e d   l o a d s .  

In  t h e   shown  e m b o d i m e n t   t h e   on  c e n t e r   d i s t a n c e  

40  b e t w e e n   t h e   two  j i b s   B-C  i s   of  2 . 1 0   m e t e r s ,   t h e   o n  

c e n t e r   42  i s   o f   2 . 5 9   m e t e r s   and   t h e   on  c e n t e r   44  i s   o f  

3 . 5 3   m e t e r s ,   w h i l e   t h e   l e n g h t   46  of   t h e   m a c h i n e   f r a m e  

i s   6 . 5 5   m e t e r s   and   t h e   l e n g h t   48  of  e a c h   c r a n e   j i b ,  

w i t h   t h r o u g h l y   n e s t e d - i n   h e a d ,   i s   of  8 . 0 3   m e t e r s .   T h e  

s p r e a d e r   i s   of   a:  h y d r a u l i c a l l y   a d j u s t a b l e   t y p e   f o r  

h o i s t i n g   f r o m   20  to   40  f t   c o n t a i n e r s   w i t h   p o s s i b i l i t y  

of   a d d i n g   a t t a c h m e n t s   f o r   35  f t   c o n t a i n e r s .  

W i t h   r e f e r e n c e   now  to   f i g u r e   4,  t h e   p l a n   v i e w  

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

c o n t a i n e r s   a r r a n g e d   i n   two  rows   H1  and   H2  t h a t   a r e   s p a -  

ced   a p a r t   by  a  d i s t a n c e   50,  w h i c h   i s   to   be  i n   p r o p o r t i o n  

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

m o t i o n   p o s s i b i l i t i e s .   R e f e r e n c e   52  d e s i g n a t e s   t h e   p a t h  



as  d e s c r i b e d  b y   t h e   a p e x   54  of  a  20  f t   c o n t a i n e r   P 1  

and   r e f e r e n c e   56  d e s i g n a t e s   t h e   p a t h   as  d e s c r i b e d   b y  

t h e   a p e x   58  of   a  40  f t   c o n t a i n e r   P2 ,   t h e s e   p a t h s   b e i n g  

g i v e n   by  way  of   e x a m p l e s   o n l y   as   r e s u l t s   of   r o t a t i o n a l  

m o t i o n s   of  c r a n e   A .  

R e f e r r i n g   now  to   f i g u r e   5,  t h e   j i b   h e a d   F  h a s  

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

w i t h   an  i d e n t i c a l   d e v i c e   ( n o t   s h o w n )   c a r r i e d   by  t h e  

o t h e r   j i b   h e a d ,   t h e   s p r e a d e r   P  to   w h i c h   t h e   c o n t a i n e r  

H  i s   f a s t e n e d .   In  t h i s   c a s e   t h e   r e f e r e n c e   100  d e s i g n a -  

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

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

t h e r e f o r e ,   of   b o t h   t h e   s p r e a d e r   P  and   c o n t a i n e r   H,  i n  

r e l a t i o n   to  t h e   j i b   h e a d   F,  t h e r e b y   d e p r i v i n g   s a i d  

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

a b o u t   t h e   p i v o t   p i n s   30  i t   m i g h t   h a v e   in   e i t h e r   t h e  

d i r e c t i o n   of   t h e   a r r o w   Z  or   i n   t h e   o p p o s i t e   d i r e c t i o n .  

S a i d   m e a n s   100  c o u l d   t a k e   t h e   f o r m   of   a  h y d r a u l i c  

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

a t   102  to   t h e   r e l a t e d   j i b   h e a d ,   w h i l e   t h e   j a c k   c y l i n d e r  

i s   s e e u r e d ,   a t   1 0 4 ,  t o   t h e   r e l a t e d   s p r e a d e r .   In  t h i s  

way ,   due  to   t h e   f a c t   t h a t   t h e   r o t a t i o n s   of  t h e   j i b   B 



c a u s e   t h e   d i s t a n c e   b e t w e e n   p o i n t s   1 0 2 - 1 0 4   to  c h a n g e   i n  

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

of   t h e   j i b   and   d e c r e a s i n g   f o r   t h e   r a i s e d   p o s i t i o n  

t h e r e o f ) ,   t h e   h y d r a u l i c   j a c k   c o n s e q u e n t l y   i n c r e a s e s  

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

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

W i t h   r e f e r e n c e   to   f i g u r e   7,  an  a l t e r n a t i v e  

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

s p r e a d e r   b e i n g   d e s i g n e d   f o r   e n g a g i n g   t h e   l o a d   H,  t o  

t h r e e   j i b   h e a d s   2 0 0 - 2 0 2 - 2 0 4   w h i c h   a r e   f i t t e d   a t   t h e  

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

c o r r e s p o n d i n g   a t t a c h i n g   d e v i c e s   2 0 6 - 2 0 8 - 2 1 0   w h i c h   a r e  

t h e   same   as   t h e   p r e v i o u s l y   d e s c r i b e d   d e v i c e   M - N .  

In   t h i s   c a s e ,   i f   t h e   a t t a c h m e n t   of   d e v i c e s   2 0 6 - 2 0 8 - 2 1 0  

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

a r e   a r r a n g e d   on  a  same  l i n e   Y-Y,  t h e n   i t   c o u l d   be  a d v a n -  

t a g e o u s   f o r   a t   l e a s t   one  j i b   h e a d   to   be  e q u i p p e d   w i t h  

t h e   a b o v e   d e s c r i b e d  m e a n s   100 .   On  t h e   o t h e r   h a n d ,   s h o u l d  

t h e   t h r e e   a t t a c h i n g   p o i n t s   n o t   be  a l i g n e d   a l o n g   a  l i n e  

Y-Y,  t h e n   due  to   o b v i u o s   g e o m e t r i c a l   c o n d i t i o n s ,   t h e  

f r e e d o m   of   o s c i l l a t i o n   a b o u t   t h e   p i v o t   p i n s   30  w o u l d  

be  p r e v e n t e d   a n d ,   t h e r e b y   no  s t i f f e n i n g   w o u l d   n e e d   t o  

be  a d d e d .  



In  f i g u r e   8,  a  h y d r a u l i c   s y s t e m   f o r   o p e r a t i n g  

two  c o r r e s p o n d i n g   c y l i n d e r s   3 0 0 - 3 0 2   of  s a i d   two  c r a n e  

j i b s   c o m p r i s e s   a  pump  304 ,   a  d i s t r i b u t o r   306  f o r   d e l i -  

v e r i n g   o i l ,   f o r   e x a m p l e ,   to   t h e   c y l i n d e r   302 ,   t h e  

o u t l e t   308  of  w h i c h   i s   c o n n e c t e d   w i t h   t h e   i n l e t   o f  

c y l i n d e r   3 0 0 ,   t h e   f r e e   s u r f a c e   a r e a s   of  t h e   c y l i n d e r s  

b e i n g   e q u a l .   An  e l e c t r i c   v a l v e   310  a l l o w   t h e   t w o  

c y l i n d e r s   300 ,   302  to   be  o p e r a t e d   i n d e p e n d e n t l y   f r o m  

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

T h u s ,   i t   b e c o m e s   p o s s i b l e   w i t h   t h e   i n v e n t i o n  

to  h a n d l e   a  c o n t a i n e r   w h i l e   m a i n t a i n i n g   t h e   c o n t a i n e r  

p a r a l l e l   to  i t s e l f ,   no  m a t t e r   w h a t   t h e   r e a l   p o s i t i o n  

of  i t s   c e n t e r   of   g r a v i t y   may  be  w i t h   r e s p e c t   to   t h e  

t h e o r e t i c a l   o n e ,   o b v i o u s l y   s u b j e c t   to   l o a d i n g   r e g u -  

l a t i o n s .  



1.  A  m o b i l e   y a r d   c r a n e   f o r   h a n d l i n g   c o n t a i n e r s  

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

l e a s t   two  l i f t i n g   j i b s   w h i c h   a r e   a r r a n g e d   to  a c t  

a l o n g   v e r t i c a l   p l a n e s / f i x e d l y   p a r a l l e l   to   one  a n o t h e r ,  

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

c o n n e c t e d   to   one  a n o t h e r   by  way  of   a  s u i t a b l e   h y d r a u -  

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

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

c r a n e   j i b s   b e i n g   f i t t e d   w i t h   a t t a c h i n g   d e v i c e s   t h a t  

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

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

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

t y p e .  

2.  A  m o b i l e   c r a n e   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e -  

r i z e d   i n   t h a t   i t   a l l o w s   a  c o n t a i n e r   to  be  h a n d l e d   b y  

f a s t e n i n g   a t   l e a s t   a t   two  l o c a t i o n s   t h e r e o f   by  c r a n e  

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

on  t h e   c o n t a i n e r   b e i n g   a l i g n e d   o r   s t a g g e r e d ,   so  to  p r e -  

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

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

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

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



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

r e g u l a t i o n .  

3.  A  m o b i l e   c r a n e   a c c o r d i n g   to   c l a i m   1,  c h a -  

r a c t e r i z e d   in   t h a t   e a c h   c r a n e   j i b   i s   t e l e s c o p i c .  

4.  A  m o b i l e   c r a n e   a c c o r d i n g   to   c l a i m   1,  c h a -  

r a c t e r i z e d   in   t h a t   e a c h   t e l e s c o p i c   c r a n e   j i b   i s   c o n -  

n e c t e d   to  t h e   m a c h i n e   by  m e a n s   of  a  c o n n e c t i n g   r o d ,  

a n d   in   t h a t   t h e   c o n n e c t i n g   r o d   and   t h e   j i b   a r e   i n d e -  

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

5.  A  m o b i l e   c r a n e   a c c o r d i n g   to   c l a i m   1,  c h a -  

r a c t e r i z e d   in   t h a t   a t   l e a s t   one  of   t h e   j i b   h e a d s  

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

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

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

s i d e   to  t h e   j i b   h e a d   a n d , o n   t h e   o t h e r   s i d e ,   to  t h e  

s p r e a d e r .  

6.  A  m o b i l e   c r a n e   a c c o r d i n g   to  c l a i m   1,  c h a -  

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

c r a n e   o f f e r s   t h e   o p p o r t u n i t y   of   ' f e e l i n g '   a  l o a d   u n b a -  

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

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

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

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

l o a d s .  



7.  A  m o b i l e   c r a n e   a c c o r d i n g   to   c l a i m   1,  c h a -  

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

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

o u t l e t   of   one  c y l i n d e r   f e e d i n g   t h e   i n l e t   o f   t h e  

o t h e r   o n e ,   and   t h e   o u t l e t   f r e e   c r o s s   s e c t i o n   o f  

s a i d   one   c y l i n d e r   and   t h e   i n l e t   f r e e   s e c t i o n   o f  

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

8.  A  m o b i l e   c r a n e   a c c o r d i n g   to  c l a i m  7 ,   c h a -  

r a c t e r i z e d   in   t h a t   s a i d   h y d r a u l i c   c i r c u i t   i n c l u d e s  

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

b e t w e e n   s a i d   two  c r a n e   j i b s .  

9o  A  m o b i l e   c r a n e   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   c h a r a c t e r i z e d   in   t h a t   t h e   c r a n e   d r i v e r ' s   c a b  

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

10.  An  a p p a r a t u s   f o r   f i x e d l y   e n g a g i n g   c o n t a i -  

n e r s , o r   s p r e a d e r ,   c h a r a c t e r i z e d   i n   t h a t   i t   i s   c o n -  

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

b i l e   c r a n e ,   as  c l a i m e d ,   s a i d   s p r e a d e r   b e i n g   a r r a n g e d  

to   r e c e i v e ,   a t   one   o r   more   a l i g n e d   or   n o t   a l i g n e d  

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

r i e d   by  s a i d   c r a n e   j i b   h e a d s ,   as  w e l l   as   to  r e c e i v e ,  

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

s t i f f e n i n g   t h e r e o f   in   r e l a t i o n   to   t h e   j i b   h e a d s .  
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