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Centering  arrangement  for  redecking  of  upper  crane. 

cm 

A  centering  means  for  redecking  of  a  crane  having  an 
upper  supported  on  legs  above  a  carrier  comprising  a 
plurality  of  centering  pins  having  a  conical  end  mounted  on 
the  upper,  a  complementary  shaped  socket  for  engagement 
with  each  of  said  pins  and  secured  to  said  carrier,  a  jack  on 
each  of  said  legs  for  lowering  the  pins  into  contact  with  their 
respective  socket,  and  a  float  attached  to  each  leg  for  per- 
mitting  lateral  shifting  of  said  leg  as  said  jacks  lower  said 
pins  into  contact  with  said  sockets. 



This  i n v e n t i o n   r e l a t e s   t o  a n   a r rangement   for  c e n t e r i n g   t h e  

upper  r e l a t i v e   to  the  lower  or  c a r r i e r   of  s e p a r a b l e   c r a n e s .  

In  the  d r a w i n g s :  

F igure   1  is  a  s ide   e l e v a t i o n a l   view  of  a  c r ane ,   shown  w i t h  

the  upper  undecked ,   i n c o r p o r a t i n g   the  p r e s e n t   i n v e n t i o n ;  

F igure   2  is  a  top  plan  view  of  the  crane  in  F igure   1  w i t h  

p o r t i o n s   t h e r e o f   broken  away  and  e l i m i n a t e d ;  

F igure   3  is  v e r t i c a l   s e c t i o n   taken  on  l i n e   3-3  of  F igu re   2 

showing  one  of  the  c e n t e r   pins  and  i t s   mating  socke t   with  the  p i n  

r e t r a c t e d ;  

F igure   4  is  a  view  of  the  pin  in  F igure   3  with  the  p i n  

e x t e n d e d ;  

F igure   5  is  a  view  of  the  pin  in  F igure   4  but  with  the  u p p e r  

having  been  lowered  to  br ing   the  pin  in to   c o n t a c t   with  the  s o c k e t ;  

F igure   6  is  a  view  s i m i l a r   to  F igure   5  but  showing  the  p i n  

being  l a t e r a l l y   d i s p l a c e d   as  the  upper  is  lowered  f u r t h e r ;  

F igure   7  is  a  c r o s s - s e c t i o n a l   view  of  the  f l o a t   taken  on  l i n e  

7-7  of  F igure   1 ;  

F igure   8  is  a  view  of  the  f l o a t   in  F igure   7  showing  t h e  

l a t e r a l   s h i f t i n g   t h e r e i n   dur ing   c e n t e r i n g ;   and  

Figure   9  is  a  c r o s s - s e c t i o n a l   view  taken  on  l i n e   9-9  o f  

F igure   7 .  

R e f e r r i n g   to  F igure   1  and  2,  a  c r a n e ,   i n d i c a t e d   g e n e r a l l y   a t  

10,  i n c l u d e s   an  upper  12  which  is  r o t a t a b l y   mounted  on  a  lower  o r  

c a r r i e r   14  by  means  of  a  t u r n t a b l e   b e a r i n g   16.  The  t u r n t a b l e   b e a r i n g  

is  r e l e a s e a b l y   secured   to  a  r ing  18  s ecu red   to  the  upper  with  a  l o c k i n g  



r ing   e x p a n d a b l e   to  i n t e r l o c k   the  bea r i ng   16  and  r ing  18,  and  

r e t r a c t a b l e   to  r e l e a s e   the  bea r i ng   from  the  r ing  to  permit   s e p a r a t i o n  

of  the  upper  12.  A  p r e f e r r e d   means  for   such  r e l e a s e a b l e   a t t a chmen t   o f  

r ing   and  b e a r i n g   is  more  f u l l y   shown  and  d e s c r i b e d   in  U.  S.  P a t e n t  

3 , 9 2 3 , 4 0 7   i s s u e d   Dec.  2,  1975  to  L.  B.  Jensen   and  R.  E.  Thune.  As  w i l l  

be  seen  t h e r e i n ,   the   r ing  must  be  a l i g n e d   with  the  t u r n t a b l e   b e a r i n g  

and  the  swing  p i n i o n   must  a l so   be  p o s i t i o n e d   for   engagement  with  a  r i n g  

gear  on  the  o u t e r   race  of  the  t u r n t a b l e   bea r i ng   to  permi t   swinging  o f  

the  upper .   The  problem  e n c o u n t e r e d   with  r e d e c k i n g   of  the  upper  on  t h e  

c a r r i e r   is  a l i g n m e n t   of  t h e s e   components  w i t h i n   a  r e l a t i v e   c l o s e  

t o l e r a n c e .  

The  upper   12  c a r r i e s   a  p l u r a b l i t y   of  legs  20,  p r e f e r r a b l y   one  

at  each  of  i t s   c o r n e r s ,   with  a  d o u b l e - a c t i n g   h y d r a u l i c . j a c k   22  a f f i x e d  

to,   or  o t h e r w i s e   i n c o r p o r a t e d   in to   the  f ree   end  of  each  leg  20.  With 

the  r ing  18  and  b e a r i n g   16  r e l e a s e d ,   e x t e n s i o n   of  t h e s e   j acks   w i l l  

e l e v a t e   the  upper  12  above  the  c a r r i e r   14,  as  shown  in  F igure   1 .  

R e t r a c t i o n   of  t h e s e   j a cks   wil l   lower  the  upper  12  onto  the  c a r r i e r   1 4 .  

A  pontoon  or  f l o a t   24  is  pinned  to  the  rod  end  of  each  jack  22  t o  

d i s t r i b u t e   the  load  over  a  r e l a t i v e l y   l a r g e   area  and  t h e r e b y   a c h i e v e  

a c c e p t a b l e   ground  p r e s s u r e s .   Alignment  or  c e n t e r i n g   of  t h e  

a f o r e m e n t i o n e d   components   is  p rov ided   by  four   pins  26  c a r r i e d   on  t h e  

upper  12,  two  at  each  end  t h e r e o f ,   and  c o r r e s p o n d i n g   socke t s   28  a f f i x e d  

to  the  c a r r i e r   14.  Since  a l l   of  the  pins  26  and  t h e i r   c o o p e r a t i n g  

e l emen t s   are  s i m i l a r ,   a  d e s c r i p t i o n   of  one  wil l   be  s u f f i c i e n t   for  a  

comple te   u n d e r s t a n d i n g .  

R e f e r r i n g   now  to  F igu re s   3-6,   the  c e n t e r i n g   pin  26  i s  

s l i d a b l y   mounted  in  a  t u b u l a r   member  or  s l eeve   a f f i x e d   to  the  upper  1 2 .  

The  pin  26  is  i t s e l f   p r e f e r r a b l y   a  t u b u l a r   member  for   weight   r e d u c t i o n  



and  has  a  hardened  f r u s t r o c o n i c a l   cap  32  a f f i x e d   to  i t s   lower  end.  A 

handle   34  is  secured   to  the  upper  end  of  the  pin  26.  This  handle   i s  

p r e f e r r a b l y   r i g i d   with  a  t r a n s v e r s e   dimension  g r e a t e r   than  the  i n t e r i o r  

d i a m e t e r   of  the  s l e e v e   30  to  p r e c l u d e   the  pin  26  from  d ropp ing   t h r o u g h  

the  s l e e v e .   A  c r o s s b o r e   36  is  p rov ided   in  the  pin  26  and  a  s i m i l a r  

c r o s s b o r e   38  is  p rov ided   in  the  s l eeve   30.  A  r e t a i n i n g   pin  40  i s  

capab le   of  i n s e r t i o n   th rough   t hese   c r o s s b o r e s .   The  c e n t e r i n g   pin  26  i s  

r e t a i n e d   in  an  o p e r a t i v e   or  stowed  p o s i t i o n   by  manual ly   r a i s i n g   t h e  

pin  26,  by  means  of  handle   34,  and  i n s e r t i n g   pin  40  th rough  t h e  

c r o s s b o r e   38  so  t h a t   the  cap  32  r e s t s   on  the  pin  40,  as  shown  in  F i g u r e  

3.  The  pin  26  is  r e t a i n e d   in  an  o p e r a t i v e   or  c e n t e r i n g   p o s i t i o n   by 

lower ing   it   un t i l   the  c r o s s b o r e s   36  and  38  are  a l i g n e d   and  t h e  

r e t a i n i n g   pin  40  i n s e r t e d ,   as  shown  in  Figure   4 .  

A  socket   42  having  a  concave  s u r f a c e   44,  which  i s  

complementary   to  the  con ica l   s u r f a c e   of  cap  32  and  is  c i r c u l a r   in  p l a n  

view  p r e f e r r a b l e   with  a  d i a m e t e r   a p p r o x i m a t e l y   twice  tha t   of  the  p i n  

26,  is  secured   to  the  c a r r i e r   14.  The  angle  of  the  con ica l   s u r f a c e   44 

and  the  cap  32 . i s   chosen  so  t h a t   the  t a n g e n t   of  t h i s   angle  i s  

a p p r o x i m a t e l y   equal  to  the  c o e f f i c i e n t   of  f r i c t i o n   between  t h e  

m a t e r i a l s   t h e r e o f   when  l u b r i c a t e d .   Such  an  angle  a s s u r e s   e f f e c t i v e  

c e n t e r i n g   wi thou t   imposing  l a r g e   s ide   loads  on  the  s t r u c t u r e s .  

To  i n i t i a l l y   p o s i t i o n   the  socke t   42  on  the  c a r r i e r   14,  t h e  

upper  and  c a r r i e r   are  o p e r a t i v e l y   assembled  with  the  upper  f a c i n g   t h e  

rea r   of  the  c a r r i e r   and  a l i g n e d   t h e r e w i t h   in  a  fore   and  af t   d i r e c t i o n .  

With  the  upper  and  c a r r i e r  s o   p o s i t i o n e d ,   the  c e n t e r i n g   pin  26  i s  

p e r m i t t e d   to  drop  in to   c o n t a c t   with  the  u n a t t a c h e d   socke t   42.  The 



p o s i t i o n   of  the  socket   is  then  a d j u s t e d   so  t h a t   the  c e n t e r l i n e s   of  t h e  

pin  and  socke t   are  a l i g n e d   and  the  socke t   42  is  then  secured   to  t h e  

c a r r i e r   1 4 .  

The  c e n t e r i n g   sequence   for   r e d e c k i n g   is  i l l u s t r a t e d   i n  

F igu re s   4-6 .   With  the  upper  e l e v a t e d   from  the  c a r r i e r ,   as  shown  i n  

F igu re   1,  the  c e n t e r i n g   pin  26  is  r e t a i n e d   by  pin  40  in  i t s   lowered  o r  

o p e r a t i v e   p o s i t i o n .   The  c a r r i e r   14  is  manuevered  s u f f i c i e n t l y   t o  

p o s i t i o n   the  pin  26  so  t h a t   at  l e a s t   a  p o r t i o n   of  the  angled  s u r f a c e   o f  

the  cap  32  is  d i r e c t l y   above  the  complementary   s u r f a c e   44.  The 

c e n t e r l i n e   46  of  the  pin  26  wi l l   most  l i k e l y   be  o f f s e t   from  t h e  

c e n t e r l i n e   48  of  the  socke t   42,  as  i n d i c a t e d   at  50  in  F igure   4.  The 

j a c k s   22  are  then  s lowly  c o n t r a c t e d ,   l ower ing   the  upper  12  and  c a u s i n g  

the   pin  26  to  c o n t a c t   the  socke t   42,  as  shown  in  F igure   5.  A  f u r t h e r  

c o n t r a c t i o n   of  t hese   j acks   wil l   c a u s e  t h e   pin  26  to  be  urged  by  t h e  

socke t   42  toward  the  c e n t e r   t h e r e o f .   The  upper  12  w i l l ,   t h e r e f o r e ,   be  

d i s p l a c e d   or  moved  in  a  h o r i z o n t a l   d i r e c t i o n ,   as  i n d i c a t e d   by  the  a r r o w  

52  in  F igure   6,  r e l a t i v e   to  the  s t a t i o n a r y   c a r r i e r   14.  The  pin  and 

socke t   wil l   now  be  a l i g n e d   and  will   r e s u l t ,   because   t h e r e   are  four   o f  

t h e s e   pins  and  s o c k e t s ,   in  the  upper  12  being  a l i g n e d ,   w i th in   a c c e p t a b l e  

t o l e r a n c e s ,   to  permit   r e j o i n i n g   of  the  upper  and  c a r r i e r .   The  j acks   22 

are  then  extended  j u s t   enough  to  permit   removal  of  r e t a i n i n g   pin  40  

from  the  bores  36  and  38.  The  j a cks   22  are  then  r e t r a c t e d   f u l l y   t o  

redeck  the  upper  on  the  c a r r i e r .   The  c e n t e r i n g   pin  26  is  t h e n  

manual ly   r a i s e d   by  the  handle   34  to  permit   the  r e t a i n i n g   pin  40  to  be  

i n s e r t e d   through  bore  38  below  the  cap  32  to  r e t a i n   the  pin  26  in  i t s  

stowed  p o s i t i o n .   Swinging  movement  of  the  upper  on  the  c a r r i e r   is  t h e n  

p o s s i b l e .  



Movement  of  the  upper  in  a  h o r i z o n t a l   d i r e c t i o n   w h i l e  

s u p p o r t e d   on  the  legs  20  would  normal ly   impose  l a r g e   s t r e s s e s   on  l e g s  

as  well  as  o the r   s t r u c t u r a l   components  of  the  upper .   In  o rder   t o  

p reven t   t h i s ,   the  f l o a t s   24,  as  shown  in  F igure   7,  are  p r o v i d e d   with  a 

base  54  to  which  a  bea r ing   block  56  is  s ecu red .   An  upper  b e a r i n g   p l a t e  

58  r e s t s   upon  and  is  movable  r e l a t i v e   to  the  block  56.  Both  of  t h e s e  

b e a r i n g   members  have  smooth  mating  s u r f a c e s   and  are  l u b r i c a t e d   t o  

p rov ide   as  small  a  f r i c t i o n   fo rce   to  movement  under  load  as  p o s s i b l e .  

A  f a b r i c a t e d   socke t   60  is  a t t a c h e d   to  the  p l a t e   58  and  f a c i l i t a t e s  

a t t a c h m e n t   to  the  rod  end  of  the  jack  22  by  means  of  a  removable   p i n  

62.  A  r e t a i n i n g   f l ange   is  a t t a c h e d   to  the  p e r i p h e r y   of  the  p l a t e   58 

and  l i m i t s   l a t e r a l   movement  of  the  p l a t e   58  r e l a t i v e   to  the  block  5 6 .  

The  f l o a t   24  is  i n i t i a l l y   p o s i t i o n e d   as  shown  in  F igu re   7  with  t h e  

block  56  c e n t e r e d   on  the  p l a t e   58.  This  r e l a t i o n s h i p   is  e s t a b l i s h e d   by 

a l i g n i n g   the  edges  of  a  p l a t e   66,  on  which  the  block  56  is  c e n t e r e d   and  

a t t a c h e d ,   forming  a  par t   of  the  f a b r i c a t e d   base  54  with  a  f l a n g e   64 

a t t a c h e d   to  p l a t e   58.  During  the  c e n t e r i n g   sequence   i l l u s t r a t e d   i n  

F igure   6,  the  leg  20  and  jack  22  wil l   a lso   be  d i s p l a c e d   or  moved 

l a t e r a l l y .   The  bea r ing   p l a t e   58  and  i t s   a t t a c h e d   members  wil l   be  a b l e  

to  move  l a t e r a l l y   as  shown  in  F igure   8,  to  accommodate  the  movement  o f  

the  upper  12.  As  shown  in  F igure   9,  the  movement  of  the  p l a t e   58  i s  

u n i v e r s a l   in  a  h o r i z o n t a l   plane  and  wi th in   the  l i m i t s   d e t e r m i n e d   by 

c o n t a c t   between  the  f l ange   64  and  the  block  56.  Handles  70  and  72 

secu red   to  the  p l a t e   58  and  the  base  54  r e s p e c t i v e l y   f a c i l i t a t e  

t r a n s p o r t   and  p o s i t i o n i n g   t h e r e o f .  



While  a  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n   h a s  

been  shown  and  d e s c r i b e d   h e r e i n ,   i t   wi l l   be  a p p r e c i a t e d  t h a t   v a r i o u s  

changes  and  m o d i f i c a t i o n s   may  be  made  t h e r e i n   wi thou t   d e p a r t i n g   f r o m  

the  s p i r i t   of  the  i n v e n t i o n   as  d e f i n e d   by  the  scope  of  the  a p p e n d e d  

c l a i m s .  



1.  A  c e n t e r i n g   means  for  r edeck ing   of  a  crane  having  a  u p p e r  

s u p p o r t e d   on  legs  above  a  c a r r i e r   c o m p r i s i n g :  

a  p l u r a l i t y   of  c e n t e r i n g   pins  having  a  con ica l   end  mounted  on 

the  u p p e r ;  

a  complementary   shaped  socke t   for  engagement  with  each  o f  

said  pins  and  secured   to  sa id   c a r r i e r ;  

a  jack  on  each  of  sa id   legs  for  lower ing   the  pins  i n t o  

c o n t a c t   with  t h e i r   r e s p e c t i v e   s o c k e t ;   and  

a  f l o a t   a t t a c h e d   to  each  leg  for  p e r m i t t i n g   l a t e r a l   s h i f t i n g  

of  said  leg  as  sa id   j a c k s   lower  sa id   pins  in to   c o n t a c t   with  s a i d  

s o c k e t s .  

2.  The  i n v e n t i o n   a c c o r d i n g   to  claim  1,  and  f u r t h e r  

compr i s ing   means  for  r e t a i n i n g   sa id   pins  in  a  stowed  p o s i t i o n   r e m o t e  

from  sa id   s o c k e t s .  

3.  The  i n v e n t i o n   a c c o r d i n g   to  claim  2,  where in   each  f l o a t  

c o m p r i s e s :  

a  base  for  c o n t a c t i n g   the  g r o u n d ;  

a  bea r ing   block  a f f i x e d   to  said  b a s e ;  

a  bea r ing   p l a t e   r e s t i n g   on  and  s h i f t a b l e   r e l a t i v e   to  s a i d  

b lock ;   and  

means  for  a t t a c h i n g   sa id   jacks   to  sa id   p l a t e .  



4.  The  i n v e n t i o n   a c c o r d i n g   to  c la im  3,  and  f u r t h e r  

c o m p r i s i n g :  

l i m i t i n g   means  for   r e s t r i c t i n g   the  l a t e r a l   movement  of  s a i d  

p l a t e   r e l a t i v e   to  sa id   b l o c k .  

5.  The  i n v e n t i o n  a c c o r d i n g   to  c la im  4,  where in   sa id   l i m i t i n g  

means  compr i ses   a  f l a n g e   a t a c h e d   to  sa id   p l a t e   and  e n g a g e a b l e   with  s a i d  

b l o c k .  

6.  A  method  of  r e d e c k i n g   the  upper  of  a  c rane   on  i t s   c a r r i e r  

c o m p r i s i n g   the  s t eps   o f :  

s u p p o r t i n g   a  c rane   on  legs  from  the  g r o u n d ;  

s e c u r i n g   c e n t e r i n g   pins  on  the  u p p e r ;  

l ower ing   the  upper  to  b r ing   sa id   pins  i n to   c o n t a c t   w i t h  

c e n t e r i n g   s o c k e t s   on  the  c a r r i e r ;  

removing  sa id   p i n s ;   a n d  

l ower ing   sa id   upper  onto  sa id   c a r r i e r .  
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