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©  Grab  crane. 

To  prevent  leaking  and  spreading  of  dust  at  the  tranship- 
ment  of  bulk  goods,  a  grab  crane  having  a  travelling  trolley  6, 
24,  25  to  which  a  grab  7;  26,  27  is  suspended,  comprises  a 
housing  8;  21  in  which  at  least  a  substantial  part  of  the  grab 
may  be  received  and  in  which  at  least  a  part  of  the  horizontal 
transport  of  the  bulk  good  can  take  place.  This  housing  may 
either  be  connected  to  the  travelling  trolley  6  or  it  may  be 
formed  by  the  beam  21  in  which  the  trolley  24;  25  may  run. 



The  i n v e n t i o n   is  r e l a t e d   to  a  grab  crane  with  at  l e a s t  

one  suppor ted   beam  and  a  t r a v e l l i n g   t r o l l e y   movable  along,   on  o r  
in  said  beam,  to  which  by  means  of  cables   an  up  and  down  movable  

grab  is  s u s p e n d e d .  

Grab  c ranes   are  used  for  t r a n s s h i p m e n t   of  bulk  m a t e r i a l  

as  coa l ,   ore  and  chemica l s .   A  great   d i s a d v a n t a g e   of  it   is  the  f o r m a -  

t ion  of  dus t ,   caused  by  m a t e r i a l   leaking  from  the  grab  o r  

depos i t ed   on  the  grab  and  f a l l i n g   down  from  i t .   In  p a r t i c u l a r  

with  s t rong   winds  the  r e l e a s e d   dust  is  blown  away  s t r o n g l y .  

From  the  s ide  of  env i ronmen ta l   exper t s   an  i n c r e a s i n g   e x i s t s  

a g a i n s t   grab  c r a n e s .  

To  solve  t h i s   problem  cont inuous   d i s c h a r g e r s   have  been  

s u g g e s t e d .   For  t r a n s s h i p m e n t   of  var ious   bulk  m a t e r i a l s   i n  

p r i n c i p l e   the  p o s s i b i l i t y   e x i s t s   of  a  s o - c a l l e d   s l u r r y   c o n v e y i n g  

system,  in  which  the  bulk  m a t e r i a l   is  for  i n s t a n c e   d i sperged   i n  

water  and  a f t e r   t r a n s s h i p m e n t   a  s e p a r a t i o n   is  brought  a b o u t  

between  bulk  m a t e r i a l   and  l i q u i d .   This  method  s t i l l   p r e s e n t s  

a  number  of  unsolved  problems.   Pneumatic  t r a n s p o r t   has  a s  

d i s a d v a n t a g e s   a  low  c a p a c i t y   and  a  high  energy  e x p e n d i t u r e .  

Also  the  known  con t inuous   method,  in  which  m a t e r i a l   is  c lamped 

between  two  b e l t s   and  is  conveyed  in  v e r t i c a l   d i r e c t i o n ,  

e x h i b i t s   d i s a d v a n t a g e s   as  not  being  s u i t a b l e   for  var ious   b u l k  

m a t e r i a l s   and  r e s t r i c t e d   m a n o e u v r a b i l i t y   in  the  hold  of  a  s h i p .  

F i n a l l y   as  con t inuous   d i s c h a r g e r   a  v e r t i c a l   bucket  ladder  c o u l d  

be  used.  Such  a  heavy  machine  also  can  be  manipula ted  w i t h  

d i f f i c u l t y   in  the  hold  of  a  ship.   The  t r imming,   tha t   means  t h e  

complete  emptying  of  the  hold  is  not  p o s s i b l e   with  clamping  b e l t s  

and  a  bucket  l adde r .   Moreover,  a  bucket  ladder   p r a c t i c a l l y   c a n n o t  

be  adapted  to  the  weight  of  the  product ,   so  it  would  have  a 

too  large  c a p a c i t y   when  appl ied   to  a  l i gh t   product   and  a  too  low 

c a p a c i t y   when  appl ied   to  a  heavy  p r o d u c t .  

The  i nven t ion   aims  to  provide  an  env i ronmenta l   f r i e n d l y  

grab  crane  with  which  the  above-mentioned  d i s a d v a n t a g e s  



of  cont inous   d i s c h a r g e r s   are  avoided  and  a l so   the  a b o v e - i n d i c a t e d  
problem  of  leaking   m a t e r i a l   and  blowing  away  of  dust  i s  
s o l v e d .  

According  to  the  i n v e n t i o n   the  a b o v e - i n d i c a t e d   g r a b  
crane  is  c h a r a c t e r i z e d   by  a  housing  for  e n c l o s i n g   at  l e a s t   a 
s u b s t a n t i a l   par t   of  the  grab,   in  which  housing  at  l e a s t   a  p a r t  
of  the  h o r i z o n t a l   t r a n s p o r t   of  the  m a t e r i a l   can  take  place  in  a 
s u b s t a n t i a l l y   d u s t f r e e   way. 

As  soon  as  the  grab  is  enc losed   in  the  housing  t h e  

losses   due  to  leaking   and  blowing  away  of  dust   are  p r e v e n t e d .  
The  p o s s i b i l i t y   is  p r e s e n t   to  make  use  of  a  r e l a t i v e l y  

small  housing  tha t   is  connected   to  the  t r a v e l l i n g   t r o l l e y   and 

can  be  moved  h e r e w i t h .   An  o ther   p o s s i b i l i t y   is  t h a t   the  h o u s i n g  

is  mainly  formed  by  a  t u b u l a r   beam,  in  which  the  t r a v e l l i n g  

t r o l l e y   and  the  grab  can  be  run.  The  p o s s i b i l i t y   e x i s t s   t h a t  

the  grab  d i s c h a r g e s   the  m a t e r i a l   in  the  housing  in  which  o r  

with  which  it   is  moved  s u b s t a n t i a l l y   h o r i z o n t a l l y ;   dur ing  t h i s  

h o r i z o n t a l   t r a n s p o r t   of  the  m a t e r i a l   the  grab  can  r e t u r n   to  i t s  

grabbing  p o s i t i o n .  

To  r e s t r i c t   the  v e r t i c a l   t r a n s p o r t   of  the  grab  t o  

a  minimum  it   is  p r e f e r r e d   t h a t   the  beam  can  be  moved  in  v e r t i c a l  

d i r e c t i o n   along  the  legs  of  the  p o r t a l s   of  the  c r a n e .  

Blowing  away  of  dust  can  be  prevented   if  the  tube  o r  

t runk  can  be  p o s i t i o n e d   below  the  e n t r a n c e   of  the  housing  f o r  

the  g r a b .  

This  tube  or  t runk  f o r  i n s t a n c e   is  des igned  as  an  

accordeon  so  i t   can  be  pu l led   up  when  not  in  u s e .  

In  the  embodiment  with  a  r e l a t i v e l y   small  housing  t h a t  

can  be  moved  t o g e t h e r   with  the  t r a v e l l i n g   t r o l l e y ,   the  bottom  o f  

the  housing  may  comprise  at  l e a s t   one  hinged  p o r t i o n .  

The  t runk  p r e f e r a b l y   is  connected  to  a  c a r r i a g e   t h a t  

can  be  moved  along  r a i l s   connected  to  the  beam  or  beams.  

In  case  the  housing  is  formed  by  a  t u b u l a r   beam,  i n  

the  bottom  of  it   a  s l i t   may  be  provided  tha t   can  be  covered  by 

a  bel t   that   can  be  wound. 



The  tube  or  t runk  in  t h i s   case  can  be  connected  to  t h e  
end  of  the  be l t   t ha t   can  be  wound.  The  c a p a c i t y   of  the  c r a n e  
can  be  inc reased   by  mounting  two  t r a cks   for  a  t r a v e l l i n g   t r o l l e y  
next  to  each  o ther   i n s ide   the  t u b u l a r   beam,  each  t r ack   b e i n g  
des t ined   for  a  t r a v e l l i n g   t r o l l e y   with  g r a b .  

In  case  two  grabs  cannot  pass  each  o t h e r ,   because  o f  

the  f a c t ,   tha t   they  over lap   i n  t r a n s v e r s e   d i r e c t i o n   at  i t s   f r e e  

end  the  beam  can  be  provided  with  a  parking  place  for  a 

t r a v e l l i n g   t r o l l e y   with  g r a b .  

The  i n v e n t i o n   wi l l   be  de sc r i bed   with  the  aid  of  t h e  

fo l lowing   f i g u r e s ,   in  which  two  embodiments  are  shown. 

Figure  1  shows  a  side  view  of  a  f i r s t   embodiment .  

Figure  2  shows  a  c r o s s - s e c t i o n   along  the  l ine   I I - I I .  

Figure  3  shows  a  l o n g i t u d i n a l   s e c t i o n   of  the  d e t a i l  

according  to  f i g u r e   2 .  

Figure  4  shows  a  s ide  view  of  the  second  embodiment .  

Figure  5  shows  a  c r o s s - s e c t i o n   along  the  l ine   V-V  i n  

f igure   4 .  

The  crane  acco rd ing   to  the  f i g u r e s   1,  2  and  3  c o m p r i s e s  

two  p o r t a l s   1,  2  t ha t   suppor t   two  beams  3 ,  4 .   The  f o r w a r d l y  

d i r e c t e d   part   of  these   beams  can  pivot   in  the  usual  way  at  5 

(see  dot ted  l i n e ) ,   so  i t   wi l l   not  be  an  o b s t a c l e   dur ing  mooring 

and  d e p a r t i n g   of  s h i p s .  

Along  the  beams  a  t r a v e l l i n g   t r o l l e y   6  can  be  moved  t o  

which  a  grab  7  of  usual   c o n s t r u c t i o n   is  suspended  by  means  o f  

c los ing   ropes  and  hold ing   ropes .   The  t r a v e l l i n g   t r o l l e y   may  be 

a  machine  t r o l l e y ,   e .g .   machine  t r o l l e y   drawn  by  cables   or  a 

cable  t r o l l e y .   L a t t e r   is  the  case  in  the  shown  embodiment .  

When  the  grab  is  pulled  upwards  it   a r r i v e s   into  a  h o u s i n g  

8  and  in  t h i s   it  is  moved  h o r i z o n t a l l y   to  and  from  the  hopper  9.  

In  the  embodiment  according   to  f i g u r e s   1,  2  and  3  t h i s  

housing  8  is  r e l a t i v e l y   small  and  is  suspended  to  the  t r a v e l l i n g  

t r o l l e y   6,  so  it   can  be  moved  along  with  the  t r a v e l l i n g   t r o l l e y .  

The  bottom  of  the  housing  8  comprises   two  hinged  f laps   1 1 ,  

that   can  be  opened  and  closed  by  hyd rau l i c   or  pneumatic  c y l i n d e r s  

12.  



Below  the  bottom  an  accordeon  shaped  tube  13  may  be 

p rov ided .   This  is  connected   to  a  tube  tha t   in  i t s   turn  i s  
connected  to  a  c a r r i a g e   15,  t ha t   wi l l   r ide  on  f l anges   of  t h e  
beams  3,  4.  In  case  of  dusty  m a t e r i a l   the  tube  is  used  to  p r e v e n t  
blowing  of  the  f a l l i n g   bulk  m a t e r i a l .   In  case  not  dusty  m a t e r i a l s  

are  t r a n s s h i p p e d ,   the  c a r r i a g e   15  t oge the r   with  tube  13  can  be 
moved  to  the  parking  p o s i t i o n   at  the  free  end  of  the  beam  t o  

perform  the  normal  use  of  the  crane  as  known  u n t i l   now.  T h i s  

p o s i t i o n   is  i n d i c a t e d   with  do t ted   l i ne s   in  f i gu re   1.  The  t r a n s p o r t  
of  the  c a r r i a g e   15  of  the  tube  13  also  is  p o s s i b l e   by  means  o f  

c a b l e s   and  a  w inch .  

Obviously ,   the  f l a p s   11  are  brought  into  the  h o r i z o n t a l  

c lo s ing   p o s i t i o n   during  h o r i z o n t a l   t r a n s p o r t   of  the  housing  8 .  

The  f u n c t i o n   of  the  tube  13  is  to  prevent   dust  b lowing  

dur ing  v e r t i c a l   t r a n s p o r t   of  the  grab.  In  th i s   connec t ion   it   i s  

impor tan t   t ha t   the  beams  3,  4  can  be  brought  at  a  d i s t a n c e   a s  

small  as  p o s s i b l e   above  the  ship  to  r e s t r i c t   the  length   of  t h e  

accordeon  in  the  v e r t i c a l   conveyor .   For  tha t   reason  these  beams 

are  movable  in  v e r t i c a l   d i r e c t i o n   with  regard  to  the  legs  of  t h e  

p o r t a l s   1,  2.  For  i n s t a n c e   the  beams  are  suspended  to  c a b l e s ,  

t ha t   can  be  drawn  up  or  lowered  by  means  of  winches  16,  17 .  

In  a  determined  s e l e c t e d   he igh t   p o s i t i o n   the  beams  may  be  l o c k e d  

by  not  shown  locking  means,  such  as  pins  ex tending   through  h o l e s .  

To  move  the  beams  upwardly  and  downwardly  s eve ra l   o ther   embodiments  

are  p o s s i b l e ,   for  i n s t a n c e   embodiments  the  po r t a l   legs  of  which  

being  provided  with  racks   in  which  tooth  gears  or  se t s   of  l o c k i n g  

beams  mesh. 

In  f i gu re   1  a  r e l a t i v e l y   low  p o s i t i o n   of  the  beams  3,  4  

is  i n d i c a t e d   by  do t t ed   l i n e s .   This  p o s i t i o n   c o r r e s p o n d s  

with  a  loaded  v e s s e l .   In  p r a c t i c e   i t   comes  to  the  f a c t ,   t h a t  

the  beams  during  d i s c h a r g e   of  a  ves se l   are  moved  upward ly  

p e r i o d i c a l l y   as  adap t ion   to  the  dec reas ing   draught   of  the  s h i p .  

As  soon  as  the  housing  8  with  f i l l e d   grab  has  a r r i v e d  

above  the  hopper  9,  the  bottom  f l aps   11  are  brought  in  the  open 

5  p o s i t i o n   and  the  grap  is  opened.  The  m a t e r i a l   a r r i v e s   through  t h e  



hopper  on  the  d i scha rge   conveyor  18.  Near  the  hopper  a  d u s t  

s u c t i o n   means  can  be  p r o v i d e d .  

It   wi l l   be  c l e a r   tha t   blowing  of  dust  and  loss   o f  

m a t e r i a l   by  leaking   can  be  r e s t r i c t e d   to  a  minimum. 

It   is  not  excluded  t h a t   for  an  e f f i c i e n t   o p e r a t i o n   o f  

the  crane  the  housing  8  has  a l r e a d y   s t a r t e d   i t s   h o r i z o n t a l  

movement  in  the  d i r e c t i o n   of  the  hopper,   while  the  grab  i s  

s t i l l   on  i t s   way  in  v e r t i c a l   d i r e c t i o n   to  the  housing  8 .  

In  f i gu re   2  the  c o n t r o l   cabine  is  i n d i c a t e d   with  19 .  

The  embodiment  accord ing   to  f i g u r e s   4  and  5  d i f f e r s   f rom 

the  above  embodiment  in  tha t   i n s t ead   of  a  r e l a t i v e l y   s m a l l  

h o u s i n g  ,   t ha t   is  movable  along  the  beams,  a  s t a t i o n a r y   h o u s i n g  

is  chosen  being  the  beam  21  i t s e l f .   This  beam  has  the  shape  

of  a  hollow  tube  with  a  s u b s t a n t i a l l y   open  b o t t o m .  

In  the  upper  par t   of  the  tube  r a i l   suppor t s   22,  23  f o r  

two  t r a v e l l i n g   t r o l l e y s   24  and  25  r e s p e c t i v e l y   are  mounted .  

To  each  of  said  t r a v e l l i n g   t r o l l e y s   a  grab  26  and  27  r e s p e c t i v e l y  

is  suspended  in  the  usual  way  with  the  aid  of  c l o s i n g   ropes  and 

holding  r o p e s .  
The  open  bottom  of  the  beam  21  is  covered  up  to  t h e  

place  where  the  grabs  have  to  be  able  to  en te r   or  to  leave  t h e  

beam  by  means  of  a  conveyor  be l t   28,  tha t   can  be  wound  on 

a  r o l l e r   29.  The  be l t   28  is  p r e s e n t   for  c a t ch ing   s p i l l e d   m a t e r i a l .  

The  r o l l e r   29  is  in  such  a  p o s i t i o n   with  regard  to  the  hopper  9 

tha t   m a t e r i a l   on  the  b e l t ,   when  th i s   is  wound,  a r r i v e s   in  t h e  

h o p p e r .  

Also  th i s   second  embodiment  comprises  a  tube  or  t runk  13 ,  

tha t   e i t h e r   is  connected  to  the  end  of  conveyor  be l t   28  or  i s  

movable  s e p a r a t e l y .   Also  t h i s   tube  or  t runk  is  d e s t i n e d   to  be 

mounted  below  the  beam  e n t r a n c e   for  the  grabs  to  avoid  d u s t i n g  

and  blowing  away  of  d u s t .  

The  beam  is  moreover  movable  in  v e r t i c a l   d i r e c t i o n   by 

means  of  winches  16,  17  tha t   are  able  to  wind  or  unwind  t h e  

suspens ion   r o p e s .  
To  r e s t r i c t   the  width  of  the  beam  21  the  two  grabs  26,  27 

cannot  move  along  each  o ther .   During  h o r i z o n t a l   t r a n s p o r t   of  one 



of  the  grabs  the  other   w i l l   be  moved  in  the  parking  p o s i t i o n  
31  at  the  f ree   end  of  the  beam.  The  open  bottom  of  the  beam  i s  
covered  from  the  p o s i t i o n   in  which  the  grabs  have  to  en te r   o r  
have  to  leave  the  beam  up  to  the  end  of  the  beam  by  a  conveyor  
be l t   30  t ha t   can  be  r o l l e d .   It  w i l l   be  obvious  t ha t   the  sy s t em 
also   may  con t a in   only  one  g r a b .  

Within  the  scope  of  the  i nven t ion   va r ious   m o d i f i c a t i o n s  

and  a d d i t i o n s   to  the  d e s c r i b e d   system  are  p o s s i b l e .   I n s t ead   o f  

the  accordeon  t runk  13  a  t e l e s c o p i c   ex t endab le   tube  may  be  u s e d .  

To  be  able  to  adapt  the  dimensions  of  the  grab  to  the  s p e c i f i c  

weight  of  the  bulk  m a t e r i a l   the  grabs  can  be  able  to  be 

exchanged  for  i n s t ance   by  means  of  a  s o - c a l l e d   p e a r - s h a p e d  

connec t i on   or  by  the  p o s s i b i l i t y   of  unreaving  the  r o p e s .  
The  embodiment  accord ing   to  f i g u r e s   1,  2  and  3  is  i n  

so  far  p r e f e r r e d   over  t ha t   according   to  f i g u r e s   4  and  5  in  t h a t  

it  is  cheaper   and  could  be  appl ied   in  such  an  e f f i c i e n t   manner 

tha t   with  non  dus t ing   m a t e r i a l s   the  o p e r a t i n g   cycle  normal  up 

to  now  can  be  a p p l i e d .  

The  d i s cha rge   conveyor  18  can  be  c a r r i e d   out  in  s e v e r a l  

ways,  for  i n s t ance   so  t ha t   d i scha rge   p e r p e n d i c u l a r   to  the  shown 

d i s c h a r g e   can  take  p l a c e .  

To  be  able  to  vary  the  he ight   p o s i t i o n   of  the  beam  o r  

beams,  t h i s   beam  or  beams  can  be  connected  f ixed  to  the  p o r t a l s  

and  the  legs  of  the  p o r t a l s   could  be  provided  with  ram 

c o n s t r u c t i o n s .  

In s t ead   of  the  be l t   28  for  ca t ch ing   m a t e r i a l   tha t   l e a d s  

from  the  grab,   a  c o n t a i n e r   could  be  used  t h a t ,   a f t e r   t ha t   g r a b  

has  en t e r ed   the  housing,   can  be  moved  below  the  grab  and 

s u b s e q u e n t l y   moves  with  the  t r a v e l l i n g   t r o l l e y .  

F i n a l l y   it   wi l l   be  c lear   tha t   the  t r a n s p o r t   of  the  g r a b  

can  be  made  a u t o m a t i c .  

By  the  v e r t i c a l   d i sp l acemen t   of  the  beam  the  crane  d r i v e r  

wi l l   have  a  good  s i g h t   on  his  work.  



1.  Grab  crane  with  at  l e a s t   one  supported  beam  and  a 
t r a v e l l i n g   t r o l l e y   movable  along  on  or  in  said  beam  to  which 

by  means  of  cab les   an  up  and  down  movable  grab  is  s u s p e n d e d ,  
c h a r a c t e r i z e d   by  a  housing  (8;21)  for  enc los ing   at  l e a s t   a 
s u b s t a n t i a l   par t   of  the  grab  ( 7 ; 2 6 , 2 7 ) ,   in  which  housing  at  l e a s t  

a  par t   of  the  h o r i z o n t a l   t r a n s p o r t   can  take  place  in  a 

s u b s t a n t i a l l y   d u s t f r e e   way. 

2.  Grab  crane  accord ing   to  claim  1,  c h a r a c t e r i z e d   i n  

tha t   the  housing  (8)  is  connected  to  the  t r a v e l l i n g   t r o l l e y   (6)  

and  is  movable  t h e r e w i t h .  

3.  Grab  crane  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  housing  (21)  is  formed  by  a  s u b s t a n t i a l l y   t u b u l a r   beam, 

in  which  the  t r a v e l l i n g   t r o l l e y   (24,25)  can  be  r u n .  

4.  Grab  crane  accord ing   to  one  of  the  fo rgo ing   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   the  beam  (3 ,4 ;21)   is  movable  in  v e r t i c a l  

d i r e c t i o n   along  the  legs  of  the  p o r t a l s   ( 1 , 2 ) .  

5.  Grab  crane  accord ing   to  one  of  the  forgoing   c l a i m s ,  

c h a r a c t e r i z e d   by  a  tube  or  t runk  (13)  that   can  be  p o s i t i o n e d  

below  the  grab  en t rance   in  the  housing  ( 8 ; 2 1 ) .  

6.  Grab  crane  accord ing   to  claim  5,  c h a r a c t e r i z e d   i n  

that   the  tube  or  t runk  (13)  is  formed  as  an  a c c o r d e o n .  

7.  Grab  crane  accord ing   to  claim  2,  c h a r a c t e r i z e d   i n  

that   the  bottom  of  the  housing  comprises   at  l e a s t   one  h i n g e d  

flap  ( 1 1 ) .  

8.  Grab  crane  accord ing   to  claim  5,  c h a r a c t e r i z e d   i n  

tha t   the  t runk  is  connected  to  a  c a r r i a g e   (15)  tha t   is  movable 

along  r a i l s   connected  to  the  beam  or  beams. 

9.  Grab  crane  according   to  claim  3,  c h a r a c t e r i z e d   i n  

tha t   the  t u b u l a r   beam  (21)  comprises   a  s l i t   in  i ts   bottom  t h a t  

can  be  covered  by  a  bel t   (28)  tha t   can  be  wound. 

10.  Grab  crane  according   to  claims  9  and  5,  c h a r a c t e r i z e d  

in,  tha t   the  tube  or  trunk  (13)  is  connected  to  the  end  of  t h e  

bel t   (28)  tha t   can  be  wound. 



11.  Grab  crane  accord ing   to  claim  2  or  3,  c h a r a c t e r i z e d  

  two  t r a cks   (22,23)  for  t r a v e l l i n g   t r o l l e y s   mounted  next  t o  

each  o the r ,   each  of  which  being  meant  for  a  t r a v e l l i n g   t r o l l e y  

(24,25)  with  grab  ( 2 6 , 2 7 ) .  

12.  Grab  crane  according  to  claim  11,  c h a r a c t e r i z e d   i n  

tha t   at  the  f ree   end  of  the  beam  a  parking  place  (31)  is  p r o v i d e d  

for  one  of  the  t r a v e l l i n g   t r o l l e y s   (24,25)  at  the  t i m e .  
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