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@)  A  lifting  device. 

(57)  A  lifting  device  (10)  for  engaging  trunnions 
(94)  or  the  like  of  objects  to  be  lifted.  The  device 
comprises  a  beam  (12)  having  at  least  two 
substantially  rigid  depending  members  (14), 
each  depending  member  having  at  least  one 
open  slot  (38)  at  its  lower  end  so  as  to  drop 
downwardly  over  a  respective  trunnion  (94),  and 
a  respective  removable  member  (44)  for  bridg- 
ing  across  a  respective  said  slot  (38)  under  the 
trunnion  (94),  the  removable  member  (44)  being 
engageable  with  the  slot  (38)  so  as  to  support 
the  trunnion  (94)  when  the  beam  (12)  is  lifted. 
The  relative  rigidity  of  the  device  (10)  enables  a 
single  operator  to  connect  and  disconnect  the 
depending  members  (14)  to  an  object  to  be 
lifted. 
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The  invention  relates  to  a  lifting  device  for  engag- 
ing  trunnions  or  the  like  of  objects  to  be  lifted  and 
more  particularly,  but  not  exclusively,  to  a  lifting  de- 
vice  for  transport  flasks  for  containing  nuclear  mate- 
rial. 

A  conventional  lifting  device  usually  comprises  a 
beam  having  side  arms  depending  from  each  of  its 
ends,  and  shackles  are  usually  employed  to  join  the 
side  arms  to  the  beam.  A  shackled  joint  is  extremely 
flexible  and,  consequently,  the  positional  adjustment 
of  one  side  arm  is  not  easily  transferred  through  the 
beam  structure  to  effect  a  corresponding  adjustment 
of  the  other  side  arm. 

According  to  the  present  invention,  there  is  pro- 
vided  a  lifting  device  forengaging  trunnions  orthe  like 
of  objects  to  be  lifted,  the  device  comprising  a  beam 
having  at  least  two  substantially  rigid  depending 
members,  each  depending  member  having  at  least 
one  open  slot  at  its  lower  end  so  as  to  drop  downward- 
ly  overa  respective  trunnion,  and  a  respective  remov- 
able  member  for  bridging  across  a  respective  said  slot 
under  the  trunnion,  the  removable  member  being 
engageable  with  the  slot  so  as  to  support  the  trun- 
nion  when  the  beam  is  lifted. 

Preferably,  each  depending  member  is  support- 
ed  by  a  pin  joint  from  the  beam,  and  pivotal  movement 
of  the  depending  member  is  substantially  restricted 
by  the  beam. 

Desirably,  the  slot  extends  longitudinally  with  re- 
spect  to  the  respective  depending  member. 

Preferably,  the  slot  near  the  lower  end  thereof 
defines  opposing  shoulders  forengaging  the  bridging 
member. 

Conveniently,  the  bridging  member  is  pivotally 
connected  to  a  pivot  mechanism  at  the  respective  de- 
pending  member,  the  pivot  mechanism  being  oper- 
able  to  move  the  bridging  member  to  extreme  posi- 
tions  to  and  from  the  slot. 

Advantageously,  the  extreme  positions  of  the 
bridging  member  are  maintained  by  the  weight  of  the 
bridging  member  acting  on  the  pivot  mechanism. 

Desirably,  a  latching  means  engageable  with  the 
pivot  mechanism  additionally  maintains  the  bridging 
member  engaged  in  the  slot  during  lifting  of  the  de- 
vice. 

The  invention  will  now  be  further  described,  by 
way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings,  in  which:- 

Figure  1  shows  a  perspective  view  of  a  lifting  de- 
vice; 
Figure  2  shows,  to  an  enlarged  scale,  a  perspec- 
tive  exploded  view  of  part  of  the  lifting  device  of 
Figure  1  ; 
Figure  3  shows,  to  an  enlarged  scale,  a  view  in 
the  direction  of  arrow  A  of  Figure  1  ; 
Figure  4  shows,  to  a  reduced  scale,  a  represen- 
tation  on  the  line  IV-IV  of  Figure  3,  and 
Figure  5  shows  a  modification  of  the  representa- 

tion  of  Figure  4. 
Referring  to  Figures  1  and  2,  a  lifting  device  10 

is  shown  comprising  a  bridge  beam  12  having  two 
identical  depending  members  in  the  form  of  side  arms 

5  14  in  opposing  relationship.  The  beam  12  comprises 
two  elongated  parallel  plates  18,20,  the  plates  18,20 
being  held  spaced  apart  at  their  ends  by  respective 
spacer  plates  22,24  which  locate  in  close  fitting  rela- 
tionship  about  a  respective  side  arm  14.  Each  side 

10  arm  14  is  supported  by  a  respective  pin  30  held  at 
each  end  in  the  spacer  plates  22,24,  the  width  of  the 
side  arms  14  being  such  that  pivotal  movement  of  the 
side  arms  14  on  the  pins  30  is  substantially  restricted 
by  the  plates  18,20.  Alifting  structure  32,  secured  be- 

15  tween  the  plates  18,20  by  pins  33  is  shaped  at  35  to 
accommodate  a  conventional  crane  hook  or  the  like 
(not  shown). 

Each  side  arm  14  has  a  lower  portion  36  defining 
an  open  longitudinal  slot  38.  The  lower  end  of  the  slot 

20  38  is  shaped  so  as  to  define  opposing  shoulders  40, 
42,  the  upper  end  of  the  slot  38  being  shaped  so  as 
to  locate  a  respective  trunnion  or  the  like  (not  shown) 
of  an  object  to  be  lifted.  A  respective  removable  bridg- 
ing  member  44  (only  one  is  shown)  is  locatable  on  the 

25  shoulders  40,42  so  as  to  bridge  the  slot  38,  the  bridg- 
ing  member  44  being  shaped  so  as  to  accommodate 
and  support  the  underside  of  the  trunnion  when  the 
beam  12  is  lifted.  Each  bridging  member  44  is  mov- 
able  by  a  respective  pivot  mechanism  50  to  and  from 

30  the  shoulders  40,42. 
Referring  now  to  Figure  3,  the  bridging  member 

44  is  shown  located  within  the  slot  38  and  rests  on  the 
shoulders  40,42.  Two  side  plates  58,60  extend  per- 
pendicularly  from  the  lower  portion  36,  one  on  either 

35  side  of  the  slot  38,  each  side  plate  58,60  being  fitted 
with  an  outwardly  extending  handle  62,64  respective- 
ly- 

The  bridging  member  44  is  movable  from  a  'clo- 
sed'  position,  where  it  locates  on  the  shoulders  40,42 

40  (as  shown),  to  an  'open'  position  remote  from  the 
shoulders  40,42,  and  vice  versa  by  means  of  the  pivot 
mechanism  50.  The  pivot  mechanism  50  has  two 
pegs  66,68  attached  one  each  side  of  the  bridging 
member  44  and  which  connect  the  bridging  member 

45  44  to  pivot  arms  70,72  respectively.  Each  pivot  arm 
70,72  has  a  second  peg  74,76  respectively  connected 
to  respective  pivot  stubs  78,80  which  in  turn  are  con- 
nected  at  their  opposite  ends  to  the  side  plates  58,60. 

A  pivot  handle  82  is  connected  between  and  pro- 
50  trudes  beyond  the  pivot  arms  70,72  at  81  ,83.  The  piv- 

ot  mechanism  50  is  balanced  so  that  the  extreme  pos- 
itions  of  the  bridging  member  44  in 
the  'open'  and  'closed'  positions  are  maintained  by 
the  weight  of  the  bridging  member  44  acting  on  the 

55  pivot  mechanism  50. 
In  the  'closed'  position  as  shown  in  Figure  5,  the 

bridging  member  44  is  additionally  retained  on  the 
shoulders  40,42  by  a  latching  device  71  engageable 
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with  the  pivot  handle  82.  The  latching  device  71  com- 
prises  two  spaced  apart  latching  arms  84,86,  each  of 
which  has  a  concave  portion  85  which  engages  at 
81  ,83  respectively  with  the  protruding  ends  of  the  piv- 
ot  handle  82  and  a  lower  relieved  end  87  with  a  corner 
chamfer  89.  The  ends  87  are  arranged  such  that  they 
engage  the  pivot  handle  82  when  it  is  raised  from  the 
"open"  position,  and  deflect  the  latching  arms  84,  86 
backwardly  from  where  they  return  under  gravity  to 
latch  the  pivot  handle  82  as  shown  in  Figure  5. 

The  latching  arms  84,86  are  connected  to  each 
other  by  a  latching  handle  88,  and  are  connected  to 
the  side  plates  58,60  by  respective  pegs  90,92. 

Figure  4  shows  the  lower  portion  36  of  the  side 
arm  14  resting  on  a  lifting  trunnion  94  with  the  bridg- 
ing  member  44  in  the  'open'  position  remote  from  the 
shoulder  42  and  the  pivot  handle  82  in  its  lowermost 
position.  Raising  the  pivot  handle  82  in  the  direction 
of  the  arrow  X  causes  the  pivot  arm  70  to  pivot  about 
the  peg  74  thereby  moving  the  bridging  member  44 
to  the  'closed'  position  where  it  rests  on  the  shoulders 
42,44  (as  shown  in  Figure  5). 

In  Figure  5,  the  pivot  handle  82  is  in  its  uppermost 
position  and  is  engaged  by  the  concave  latching  por- 
tion  85  of  the  latching  arm  84  to  prevent  the  bridging 
member  44  from  being  inadvertently  removed  from 
the  closed  position  during  raising  and  lowering  of  the 
beam  12  (not  shown).  In  order  to  move  the  bridging 
member  44  to  the  'open'  position,  the  latching  handle 
88  is  pushed  upwardly  in  the  direction  of  the  arrow  Y 
so  as  to  cause  the  latching  arm  84  to  pivot  about  the 
peg  90.  The  concave  latching  portion  85  disengages 
from  the  pivot  handle  82  and  the  pivot  handle  82  is 
pulled  downwardly  in  the  direction  of  the  arrow  Z 
thereby  moving  the  bridging  member  44  to 
the  'open'  position. 

In  operation  of  the  lifting  device  10,  the  beam  12 
is  lifted  by  means  of  a  hook  suspended  from  an  over- 
head  crane  (not  shown)  attached  to  the  lifting  struc- 
ture  32.  Both  of  the  bridging  members  44  are  in 
the  'open'  position.  The  lifting  device  10  is  man- 
oeuvred  by  the  overhead  crane  into  a  position  such 
that  the  slots  38  of  the  side  arms  14  are  approximate- 
ly  aligned  over  the  lifting  trunnions  94  of  an  object 
such  as  a  flask  to  be  lifted.  As  the  lifting  device  10  is 
lowered  by  the  overhead  crane,  a  single  operator  can 
adjust  the  position  of  one  of  the  side  arms  14  by 
means  of  the  handles  62,64  so  that  the  slot  38  can 
drop  down  over  its  respective  lifting  trunnion  94.  This 
positional  adjustment  is  transferred  through  the 
structure  of  the  lifting  device  10  due  to  its  relative  rig- 
idity,  so  that  the  slot  38  of  the  other  side  arm  14  also 
drops  down  over  its  respective  lifting  trunnion  94  as 
the  device  10  is  lowered  until  the  closed  upper  ends 
of  the  slots  38  rest  on  their  respective  lifting  trunnions 
94.  The  operator  moves  the  first  bridging  member  44 
into  its  'closed'  position  by  operating  the  pivot  handle 
82  as  described  above  in  relation  to  Figures  4  and  5. 

The  operator  then  moves  to  the  other  side  arm  14 
and  repeats  the  aforementioned  procedure  for  the 
second  bridging  member  44  and  its  respective  pivot 
handle  82. 

5  The  device  1  0  may  then  be  lifted  and  moved  to  a 
desired  location  by  the  overhead  crane,  the  flask 
trunnions  94  being  engaged  and  supported  by  the 
bridging  members  44  and  the  weight  of  the  flask  be- 
ing  transferred  through  the  bridging  members  44  to 

10  the  shoulders  40,42  of  the  slots  38  as  the  lifting  de- 
vice  1  0  rises. 

Once  the  flask  has  reached  its  desired  location, 
the  device  10  is  lowered  by  the  overhead  crane  so 
that  once  again  the  closed  ends  of  the  slots  38  rest 

15  on  their  respective  lifting  trunnions  94.  The  operator 
then  moves  to  one  of  the  side  arm  14,  operates  the 
latching  handle  88  to  disengage  the  pivot  handle  82 
from  the  latching  arms  84,86  and  operates  the  pivot 
handle  82  to  move  the  bridging  member  44  to 

20  the  'open'  position.  The  operator  next  moves  to  the 
other  side  arm  14  and  repeats  the  aforementioned 
procedure  in  order  to  move  the  respective  bridging 
member  44  to  the  'open'  position.  The  device  10  is 
lifted  once  again  by  the  overhead  crane  and  may  be 

25  positioned  over  another  flask  which  requires  to  be 
moved. 

It  will  be  appreciated  that  in  contrast  to  the  prior 
art  lifting  devices  using  flexible  shackled  joints,  the 
relative  rigidly  of  the  lifting  device  of  the  invention  en- 

30  ables  a  single  operator  to  connect  and  disconnect  the 
side  arms  of  the  device  to  an  object  to  be  lifted. 

Although  the  invention  has  been  described  in  re- 
lation  to  a  lifting  device  having  two  depending  mem- 
bers  and  two  slots  to  engage  a  trunnion,  the  device 

35  may  have  more  than  two  depending  members  and/or 
more  than  two  slots  to  engage  a  corresponding  num- 
ber  of  trunnions. 

40  Claims 

1.  A  lifting  device  forengaging  trunnions  or  the  like 
of  objects  to  be  lifted,  the  device  comprising  a 
beam  having  at  least  two  depending  members, 

45  characterised  in  that  the  said  depending  mem- 
bers  are  substantially  rigid,  each  depending 
member  having  at  least  one  open  slot  at  its  lower 
end  so  as  to  drop  downwardly  over  a  respective 
trunnion,  and  a  respective  removable  memberfor 

so  bridging  across  a  respective  said  slot  under  the 
trunnion,  the  removable  member  being  engage- 
able  with  the  slot  so  as  to  support  the  trunnion 
when  the  beam  is  lifted. 

55  2.  A  device  as  claimed  in  Claim  1  characterised  in 
that  each  depending  member  is  supported  by  a 
pin  joint  from  the  beam,  and  pivotal  movement  of 
the  depending  member  is  substantially  restricted 

3 
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by  the  beam. 

3.  A  device  as  claimed  in  Claim  1  or  Claim  2  char- 
acterised  in  that  the  slot  extends  longitudinally 
with  respect  to  the  respective  depending  mem-  5 
ber. 

4.  A  device  as  claimed  in  any  one  of  the  preceding 
Claims  characterised  in  that  the  slot  near  the  low- 
er  end  thereof  defines  opposing  shoulders  for  en-  10 
gaging  the  bridging  member. 

5.  A  device  as  claimed  in  any  one  of  the  preceding 
Claims  characterised  in  that  the  bridging  member 
is  pivotally  connected  to  a  pivot  mechanism  at  the  15 
respective  depending  member,  the  pivot  mecha- 
nism  being  operable  to  move  the  bridging  mem- 
ber  to  extreme  positions  to  and  from  the  slot. 

6.  A  device  as  claimed  in  Claim  5  characterised  in  20 
that  the  extreme  positions  of  the  bridging  mem- 
ber  are  maintained  by  the  weight  of  the  bridging 
member  acting  on  the  pivot  mechanism. 

7.  A  device  as  claimed  in  Claim  5  or  Claim  6  char-  25 
acterised  in  that  a  latching  means  engageable 
with  the  pivot  mechanism  additionally  maintains 
the  bridging  member  engaged  in  the  slot  during 
lifting  of  the  device. 
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