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@  Crane  undecking  arrangement. 

A  means  for  undecking  the  upper  from  the  lower  of  a 
crane,  comprising  a  rotatable  beam  mounted  on  and  ex- 
tending  across  upper,  an  L-shaped  leg  affixed  to  each  end 
of  the  beam,  and  hydraulic  means  for  rotating  said  beam  to 
selectively  orient  said  legs  in  one  of  a  deployed  position  and 
an  operative  position. 



This  i n v e n t i o n   r e l a t e s   to  an  undecking  a r rangement   f o r  

c r a n e s ,   and  more  p a r t i c u l a r l y ,   to  such  an  a r rangement   which  u t i l i z e s  

shor t   s t r o k e   jacks   and  is  capable   of  compact  s t o w a g e .  

In  the  d r a w i n g s :  

Figure  1  is  a  s ide  e l e v a t i o n a l   view  of  a  crane  i n c o r p o r a t i n g  

an  undecking  a r rangement   a cco rd ing   to  the  p r e s e n t   i n v e n t i o n ;  

Figure  2  is  a  s ide  e l e v a t i o n a l   view  of  the  crane  in  F igure   1 

showing  the  upper  undecked  from  the  c a r r i e r ;  

Figure   3  is  a  view  taken  on  l ine   3-3  o f  F i g u r e   1 ;  

Figure   4  is  a  c r o s s - s e c t i o n e d   view  taken  on  l i ne   4-4  o f  

Figure   3 ;  

F igure   5  is  a  c r o s s - s e c t i o n e d   view  taken  on  l ine   5-5  o f  

F igure   3;  and  

Figure   6  is  a  view  taken  on  l ine   6-6  of  Figure   1 .  

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

10,  i nc ludes   an  upper  12  r o t a t a b l y   mounted  on  a  lower  works  or  c a r r i e r  

14  by  means  of  a  t u r n t a b l e   bea r ing   16.  The  t u r n t a b l e   bea r ing   16  i s  

r e l e a s e a b l y   secured  to  a  r ing  18  a t t a c h e d   to  the  upper  12.  A  p r e f e r r e d  

means  for  r e l e a s e a b l y   s e c u r i n g   the  ring  and  t u r n t a b l e   bea r ing   i s  

d i s c l o s e d   in  U.  S.  pa ten t   3 ,923 ,407   i s sued   Dec.  2,  1975  to  L.  B.  J e n s e n  

and  R.  E.  Thune.  A  pai r   of  f ron t   legs  20  are  mounted  on  the  f r o n t   o f  

the  upper  12  and  a  pa i r   of  rear   legs  22  are  mounted  on  the  r e a r  

t h e r e o f .   Each  of  the  pa i r   of  legs  20  and  22  is  capable   of  spanning   t h e  

t r a n s v e r s e   width  of  the  c a r r i e r   14  and  provide   a  s t r u c t u r a l   means  o f  

s u p p o r t i n g   the  upper  12  from  the  ground.  Since  each  of  the  f r o n t   p a i r  

of  legs  are  s i m i l i a r ,   as  are  each  of  the  rear   p a i r ,   a  d e s c r i p t i o n   o f  

only  one  leg  of  each  pa i r   is  n e c e s s a r y   for  a  complete   u n d e r s t a n d i n g   o f  

the  i n v e n t i o n .  



The  f r o n t   leg  20  i n c l u d e s   a  t u b u l a r   p o r t i o n   24  having  a  

d o u b l e - a c t i n g   h y d r a u l i c   ram  or  jack  26  a f f i x e d   to  the  i n t e r i o r   t h e r e o f .  

The  rod  28  of  jack  26  p r o t r u d e s   from  one  end  of  p o r t i o n   24,  has  a  c r o s s  

bore  30  for  a t t a c h m e n t   of  a  f l o a t   or  pontoon  32,  as  shown  in  F i g u r e s   1 

and  2,  for  engagement  with  the  ground,   and  is  e x t e n d a b l e   to  e l e v a t e   t h e  

upper  12  as  can  be  seen  in  F igure   2.  A  t r a n s v e r s e   beam  end  34  i s  

a f f i x e d   to  the  o the r   end  of  p o r t i o n   24  with  a  gusse t   36  welded  t h e r e  

between.   The  beam  end  34  is  p i v o t a l l y   mounted  to  a  p l a t e   38  s e c u r e d   t o  

the  f r ee   end  of  a  round  t u b u l a r   beam  40  by  means  of  hinge  pin  42.  The 

hinge  pin  42  is  o r i e n t e d   s u b s t a n t i a l l y   v e r t i c a l   so  t h a t   the  leg  20  may 

swing  in  a  h o r i z o n t a l   plane  between  a  stowed  p o s i t i o n ,   as  shown  by 

s o l i d   l i n e s   in  F igure   3,  and  a  dep loyed   or  outward  p o s i t i o n ,   as  shown 

by  phantom  l i n e s .   The  beam  end  34  is  p rov ided   with  a  bore  44  t h a t   i s  

a l i g n a b l e   with  a  bore  46  p rov ided   in  the  p l a t e   38.  I n s e r t i o n   of  a  p i n  

t h rough   the  bores  44  and  46  r i g i d l y   s ecu res   the  beam  end  34  to  the  b e a m  

40.  The  arrow  48  i l l u s t r a t e s   the  movement  of  bore  44  as  the  leg  20  i s  

manual ly   p ivo t ed   between  the  s o l i d   l i n e   stowed  p o s i t i o n   and  the  phan tom 

l i n e   deployed  p o s i t i o n .   In  the  stowed  p o s i t i o n   the  leg  20  i s  

u n d e r n e a t h   the  cab  50  of  the  upper ,   as  shown  in  Figure   1,  with  t h e  

t u b u l a r   p o r t i o n   24  e x t e n d i n g   fo rward ,   t h e r e o f ,   r e l a t i v e   to  the  u p p e r  

12.  In  the  deployed  p o s i t i o n ,   the  leg  20  is  p o s i t i o n e d   ou tboa rd   a n d  

bes ide   the  cab  50  with  the  p o r t i o n   24  e x t e n d i n g   r ea rward .   While  t h e  

leg  20  is  heavy,  the  manual  movement  between  stowed  and  d e p l o y e d  

p o s i t i o n s   may  be  r e a d i l y   a ccompl i shed   because  only  the  f r i c t i o n a l  

f o r c e s   around  hinge  pin  42  need  be  ove rcome .  

Once  deployed  and  pinned  through  bores  44  and  46,  the  leg  20 

must  be  r o t a t e d   through  90  degrees   to  a  v e r t i c a l   o r i e n t a t i o n .   Such  

movement  is  p rov ided   by  mounting  the  round  beam  40  in  a  round  box  

member  51  r i g i d l y   secured   to  the  frame  of  the  upper  12  through  p l a t e  



members  52  and  54.  An  a c t u a t i n g   tube  56  is  secured   to,   and  e x t e n d s  

between,  the  beam  40  and  the  comparable   beam  for  the  o the r   of  the  p a i r  

of  legs  20.  A  crank  arm  58  is  s ecu red   to  the  c e n t e r   of  the  tube  56  a n d  

is  pinned  at  60  to  the  c l e v i s   on  the  rod  end  of  a  d o u b l e - a c t i n g  

h y d r a u l i c   ram  62.  The  head  end  of  ram  62  is  pinned  at  64  to  a  f i x e d  

bracket   66  r i g i d l y   secured   to  the  upper  12.  With  the  ram  62  e x t e n d e d ,  

as  shown  in  F igure   4,  the  leg  20  will   be  in  i t s   deployed  p o s i t i o n ;   t h e  

center   l ine   of  the  leg  20  being  i n d i c a t e d   at  70.  When  the  ram  62  i s  

c o n t r a c t e d ,   as  shown  in  phantom  l i n e s   t h e r e i n ,   the  leg  20  will   be 

ro t a t ed   to  i t s   v e r t i c a l   p o s i t i o n ;   the  c e n t e r l i n e   of  the  leg  20  now 

)eing  i n d i c a t e d   at  72 .  

In  order   t o  a s s u r e   tha t   the  t u b u l a r   p o r t i o n   24  of  leg  20  i s  

v e r t i c a l l y   o r i e n t e d   and  to  remove  the  h y d r a u l i c   load  on  the  ram  62,  a 

c o l l a r   74  engages  the  inner   end  of  the  round  beam  40  and  is  a r r a n g e d   t o  

f u n c t i o n   as  a  stop  or  motion  l i m i t e r .   The  c o l l a r   74,  round  beam  40  and  

the  a c t u a t i n g   tube  56,  are  pinned  in to   a  u n i t a r y   s t r u c t u r e   by  a  pin  76 

i n s e r t e d   through  a l i g n e d   holes  e x t e n d i n g   t h e r e   t h rough .   A  lug  78 

formed  on  the  c o l l a r   74  is  p rovided  with  a  pa i r   of  r a d i a l l y   e x t e n d i n g  

stop  s u r f a c e s   or  faces   80  and  82.  A  wedge  block  84  having  a  s u r f a c e  

engageab le   wi th ,   and  complementary  to ,   the  face  80  is  secured   to  a 

s t r u c t u r a l   member  86  of  the  upper  12.  The  wedge  block  84  is  p u s h e d  

a g a i n s t   the  face  80  and  welded  to  the  member  86  when  the  legs  20  a r e  

v e r t i c a l l y   o r i e n t e d   with  the  upper  12  in  a  level   p o s i t i o n .   The 

engagement  of  the  face  80  with  the  wedge  84  t h e r e a f t e r   p o s i t i o n s   t h e  

legs  20  c o r r e c t l y   to  suppor t   the  weight  of  the  upper .   In  a d d i t i o n ,   or  i n  

the  a l t e r n a t i v e ,   shims  may  be  a t t a c h e d   to  the  wedge  block  to  c o m p e n s a t e  

for  t o l e r a n c e   a c c u m u l a t i o n s   between  the  two  f r o n t   l e g s .  



To  lock  the  legs  in  t h i s   p o s i t i o n ,   a  pawl  88  is  p i v o t a l l y  

mounted  by  means  of  pin  90  to  a  p l a t e   member  92  a f f i x e d   between  p l a t e  

member  54  and  i t s   c o r r e s p o n d i n g   member on  the  o the r   s ide   of  the  u p p e r ' s  

l o n g i t u d i n a l   c e n t e r   l i n e .   The  pawl  88  is  b i a sed   by  t e n s i o n   sp r i ng   94 

toward  engagement  with  the  stop  s u r f a c e   or  face  82.  When  the  face  80  

engages  the  wedge  block  84,  the  pawl  88  wil l   snap  in to   p o s i t i o n  

engag ing   the  face  82.  Shims  96  may  be  s ecured   to  the  f ree   end  of  pawl 

88,  in  order   to  reduce  back  lash  and  to  lock  the  c ross   tube  members  s o  

t h a t   the  legs  20  are  s u b s t a n t i a l l y   v e r t i c a l .   Once  the  face  80  h a s  

engaged  wedge  block  84  and  pawl  88  has  engaged  face  82,  the  legs  20  a r e  

locked  in  p lace   m e c h a n i c a l l y ,   and  the  ram  62  is  no  longer   n e c e s s a r y   t o  

m a i n t a i n   the  legs  v e r t i c a l .  

To  r e t u r n   the  legs  20  to  t h e i r   stowed  p o s i t i o n ,   the  pawl  88 

is  manual ly   l i f t e d   by  means  of  handle  98  so  t h a t   i t   is  f ree   of  the  l u g  

78  and  the  ram  62  is  e x t e n d e d ,   caus ing   the  legs  20  to  r o t a t e   to  t h e i r  

dep loyed   p o s i t i o n .   In  t h i s   p o s i t i o n   the  c o l l a r   74  and  i t s   lug  78  w i l l  

have  r o t a t e d   u n t i l   the  face  82  engages  the  angle  100  secured   be tween  

the  p l a t e   54  and  i t s   c o r r e s p o n d i n g   member  on  the  o the r   s ide  of  t h e  

upper  c e n t e r   l i n e .   The  pin  t ha t   had  been  i n s e r t e d   th rough  bores  44  and 

46  is  removed  and  the  leg  20  p ivo ted   on  pin  42  from  i t s   d e p l o y e d  

p o s i t i o n   to  i t s   stowed  p o s i t i o n .   When  in  i t s   stowed  p o s i t i o n ,   t h e  

c e n t e r   of  g r a v i t y   of  the  leg  20  tends  to  r o t a t e   the  beam  40  in  a 

coun t e r   c lockwise   d i r e c t i o n ,   as  viewed  in  F igure   4.  However,  t h e  

engagement  of  the  face  82  with  the  angle  100  wil l   p r even t   r o t a t i o n   i n  

t h a t   d i r e c t i o n .   With  the  angle   100  r e s i s t i n g   such  r o t a t i o n ,   t h e r e   i s  

no  h y d r a u l i c   load  on  the  ram  62  r e s u l t i n g   from  the  r e s t r a i n   of  s u c h  

movement.  Due  to  t o l e r a n c e   a c c u m u l a t i o n   between  the  two  f ron t   l eg s ,   i t  

may  be  n e c e s s a r y   to  add  shims  to  the  angle  100  for  engagement  by   t h e  

face   82  on  one  s ide   in  o rder   t ha t   both  f ron t   legs  20  wil l   be  s t o w e d  

h o r i z o n t a l l y .  



The  rear   legs  22  for  s u p p o r t i n g   the  upper  12  are  p i v o t a b l e  

between  an  upward  and  inboard   stowed  p o s i t i o n ,   shown  by  phantom  l i n e s  

in  Figure   1,  and  an  outward  and  downward  ope rab l e   p o s i t i o n ,   shown  by 

s o l i d   l i ne s   in  F igures   1  and  2.  The  one  leg  22,  shown  in  F igure   6 ,  

i l l u s t r a t e s   the  leg  in  i t s   stowed  p o s i t i o n   in  s o l i d   l i n e s   and  in  i t s  

o p e r a b l e   p o s i t i o n   in  phantom  l i ne s   with  the  lower  p o r t i o n   e l i m i n a t e d .  

R e f e r r i n g   now  to  F igure   6,  the  rear   leg  22  has  a  t u b u l a r  

member  102  with  a  d o u b l e - a c t i n g   jack  104  a f f i x e d   to  i t s   i n t e r i o r .   The 

rod  of  the  jack  has  a  c ross   bore  106  for  a t t achmen t   of  a  f l o a t   o r  

pontoon  32  when  in  i t s   o p e r a b l e   p o s i t i o n . . T h e   t u b u l a r   member  102  i s  

a t t a c h e d   to  a  beam  end  108  with  a  gusse t   110  secured   t h e r e   between  f o r  

s t r e n g t h .   The  beam  end  108  is  p r e f e r a b l y   hollow  and  of  r e c t a n g u l a r  

c ross   s e c t i o n ,   and  is  p i v o t a l l y   connec ted   by  means  of  pin  112  to  a 

r i g i d   beam  114  a f f i x e d   to  the  upper  12.  A  b e l l c r a n k   116  is  r o t a t a b l y  

mounted  on  the  pin  112.  A  double   a c t i n g   h y d r a u l i c   ram  118  has  i t s   rod  

end  p i v o t a l l y   connec ted   at  117  to  the  bell   crank  116.and  i t s   head  end  

p i v o t a l l y   connected   at  119  to  the  beam  end  108.  A  s i m i l a r   ram  120  ha s  

i t s   rod  end  p i v o t a l l y   connec t ed   at  121  to  the  bell  crank  116  on  t h e  

o p p o s i t e   s ide  of  the  pin  112  and  i t s   head  end  p i v o t a l l y   connec ted   a t  

122  to  the  beam  114.  With  both  of  the  rams  118  and  120  e x t e n d e d ,   a s  

shown  by  s o l i d   l i n e s  -   F igure   6,  the  beam  end  108  is  s u b s t a n t i a l l y  

p a r a l l e l   with  and  o v e r l i e s   the  beam  114.  When  both  of  the  rams  118  a n d  

120  are  c o n t r a c t e d ,   the  beam  end  108  is  r o t a t e d   coun t e r   c l o c k w i s e ,   a s  

viewed  in  Figure   6,  th rough  a p p r o x i m a t e l y   180  degrees   so  t h a t   the  beam 

end  108  and  the  beam  114  are  a l i g n e d   with  the  t u b u l a r   member  102 

s u b s t a n t i a l l y   v e r t i c a l .   The  beam  end  108  and  beam  114  are  then  j o i n e d  

in to   a  s t r u c t u r a l   un i t   by  i n s e r t i o n   of  a  pin  through  then  a l i g n e d   b o r e s  

124  and  126  formed  in  the  beam  end  108  and  the  beam  114  r e s p e c t i v e l y .  



It  wi l l   be  seen  from  the  f o r e g o i n g   d e s c r i p t i o n   t h a t   t h e  

p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s t r u c t u r a l   a r r angemen t   for  the  u n d e c k i n g  

of  a  crane  upper  which  r e q u i r e s   r e l a t i v e l y   sho r t   s t r o k e   j a cks   and  t h e  

i n h e r e n t   d i s a d v a n t a g e s   of  long  s t r o k e   j acks   are  t h e r e b y   o b v i a t e d .   The 

legs  may  be  fo lded   compac t ly   and  with  l i t t l e   phys i ca l   e f f o r t   a g a i n s t  

the  c rane   upper  i n to   t h e i r   stowed  p o s i t i o n s   and  do  not  i n h i b i t   o r  

i n t e r f e r e   with  the  normal  o p e r a t i o n   of  the  c r a n e .  

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   will   be  a p p a r e n t   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   w i 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  de f ined   by  the  scope  of  the  a p p e n d e d  

c l a i m s .  



1.  A  means  for  undecking  the  upper  from  the  lower  of  a 

c r ane ,   c o m p r i s i n g :  

a  r o t a t a b l e   beam  mounted  on  and  e x t e n d i n g   ac ross   u p p e r ;  

an  L-shaped  leg  a f f i x e d   to  each  end  of  the  beam;  and  

h y d r a u l i c   means  for  r o t a t i n g   said  beam  to  s e l e c t i v e l y   o r i e n t  

said  legs  in  one  of  a  deployed  p o s i t i o n   and  an  o p e r a t i v e   p o s i t i o n .  

2.  The  i n v e n t i o n   accord ing   to  claim  1,  and  f u r t h e r  

c o m p r i s i n g :  

block  means  for  l i m i t i n g   the  r o t a t i o n   of  sa id   beam  in  t h e  

d i r e c t i o n   of  moving  sa id   legs  to  t h e i r   o p e r a t i v e   p o s i t i o n   so  t ha t   t h e  

f ree   ends  t h e r e o f   are  s u b s t a n t i a l l y   v e r t i c a l .  

3.  The  i n v e n t i o n   acco rd ing   to  claim  2,  and  f u r t h e r  

c o m p r i s i n g :  

pawl  means  engageab le   with  said  beam  when  sa id   block  means  i s  

engaged  to  l i m i t   r o t a t i o n   of  said  beam  in  the  o the r   d i r e c t i o n .  

4.  The  i n v e n t i o n   accord ing   to  claim  3,  wherein   a  s p r i n g  

a t t a c h e d   to  sa id   pawl  means  urges  said  pawl  means  toward  engagemen t  

with  sa id   beam. 

5.  The  i n v e n t i o n   accord ing   to  claim  4,  wherein  said  legs  a r e  

p i v o t a l l y   secured   to  sa id   beam  and  removable  pin  means  permit   s w i n g i n g  

of  said  legs  to  a  stowed  p o s i t i o n   a d j a c e n t   said  u p p e r .  



6.  The  i n v e n t i o n   a c c o r d i n g   to  claim  5,  and  f u r t h e r  

c o m p r i s i n g :  

a  r i g i d   beam  on  sa id   u p p e r ;  

a  second  leg  p i v o t a l l y   mounted  on  sa id   beam  and  swingab le   i n  

a  v e r t i c a l   plane  between  an  u p r i g h t   stowed  p o s i t i o n   a d j a c e n t   sa id   u p p e r  

and  an  ou tboard   o p e r a t i v e   p o s i t i o n .  

7.  The  i n v e n t i o n   a c c o r d i n g   to  claim  6,  and  f u r t h e r  

c o m p r i s i n g :  

h y d r a u l i c   jack  means  a t t a c h e d   to  the  f ree   end  of  each  l e g .  

8.  The  i n v e n t i o n   a c c o r d i n g   to  c la im  7,  and  f u r t h e r  

c o m p r i s i n g :  

a  bell   crank  p i v o t a l l y   mounted  at  said  p i v o t a l   mounting  o f  

sa id   second  l eg ;   a n d  

a  pa i r   of  h y d r a u l i c   rams  connected   to  sa id   bel l   crank  and  one 

ram  connec ted   to  sa id   beam  and  the  o ther   to  sa id   second  l e g .  

9.  The  i n v e n t i o n   a c c o r d i n g   to  claim  8,  and  f u r t h e r  

c o m p r i s i n g :  

a  second  pin  for   r e l e a s e a b l y   s e c u r i n g   sa id   beam  to  s a i d  

second  l e g .  

10.  A  means  for  undecking  the  upper  from  the  lower  of  a  

c r a n e ,   c o m p r i s i n g :  

a  r e c t a n g u l a r   beam  a f f i x e d   to  said  u p p e r ;  

a  beam  end  having  a  t r a n s v e r s e   l e g ;  

a  p ivot   pin  r o t a t a b l y   a t t a c h i n g   sa id   beam  end  to  said  beam; 

a  bel l   crank  r o t a t a b l e   on  sa id   pivot   p i n ;  

a  f i r s t   h y d r a u l i c   ram  p i v o t a l l y   a t t a c h e d   between  sa id   b e l l  

crank  and  sa id   beam;  and  a  second  h y d r a u l i c   ram  p i v o t a l l y   a t t a c h e d   t o  

between  sa id   bell   crank  and  sa id   beam  e n d .  
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