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Guidance  means  for  an  extendable  beam  of  an  overhead  traveling  crane. 

©  Separate  beam  (6-10)  which  make  up  an  exten- 
dable  multiple  beam  (5)  attached  to  a  crab  (4)  of  an 
overhead  traveling  crane  are  provided  with  roller 
supporting  members  (52)  inside  at  their  corners  (6b- 
9b).  Each  roller  supporting  member  (52)  is  provided 
with  one  or  more  rollers  (54)  which  are  in  touch  with 
a  corner  of  another  separate  beam  situated  directly 
inside.  When  the  inside  beam  moves  upwards  or 
downwards  to  let  the  multiple  beam  (5)  extend  or 
retract,  the  rollers  (54)  roll  on  the  corner  of  the  inside 
beam  to  lead  the  movement.  The  roller  supporting 
members  (52)  can  be  detached  easily  from  the  sep- 
arate  beams  to  inspect  or  exchange  the  rollers  or 
other  parts. 
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GUIDANCE  MEANS  FOR  EXTENSION  OF  AN  EXTENDABLE  MULTIPLE  BEAM  OF  AN  OVERHEAD  TRAVEL- 
ING  CRANE 

beam  along  the  ridge  to  be  fixed  again  inside  the 
corner. 

Other  objects  and  aspects  of  the  present  inven- 
tion  will  become  apparent  from  the  following  de- 

5  scription  when  taken  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Figure  1  is  a  cross-sectional  view  of  an  ex- 
tendable  multiple  beam  of  the  present  invention. 

Figure  2  is  a  front  view  of  a  girder  carrying  a 
70  crab  to  which  the  extendable  multiple  beam  of  the 

present  invention  is  applied. 
Figure  3  is  a  plan  view  of  the  girder  crab  as 

illustrated  in  Figure  2. 
Figure  4  is  a  vertical  sectional  view  of  the 

15  crab  with  the  extendable  multiple  beam  of  the 
present  invention. 

Figure  5  is  a  cross-sectional  view  of  an  ex- 
tendable  multiple  beam  of  the  prior  art. 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  overhead 
taveling  crane  with  a  crab  and  more  particulary  to  a 
guidance  means  for  the  extension  of  a  beam  which 
is  attached  to  the  crab  to  hang  a  carrier  and 
comprises  a  number  of  movable  beams. 

A  extendable  multiple  beam  attached  to  the 
crab  usually  comprises  a  beam  fixed  under  the 
crab  and  a  number  of  beams  inserted  movably  into 
the  fixed  beam  one  after  the  other  in  order  of  size. 
A  guidance  means  is  usually  interposed  between 
the  fixed  and  movable  beams  to  let  the  movable 
beams  smoothly  go  up  and  down  in  the  fixed 
beam. 

The  guidance  means  has  typically  a  structure 
as  illustrated  in  Figure  5.  A  pair  of  guidance  rollers 
72  are  supported  rotatably  by  a  pair  of  brackets  71 
at  each  top  corner  of  an  inside  beam  70.  The 
rollers  roll  on  an  inner  surface  of  an  outside  beam 
60  when  the  extendable  beam  is  extended  or  re- 
tracted.  The  beam  60  may  be  provided  with  addi- 
tional  rollers  at  lower  positions  if  necessary. 

The  guidance  roller  72  rolls  around  a  bolt  73 
which  horizontally  extends  through  the  bracket  71. 
A  nut  74  prevents  the  bolt  from  failing  out  of  the 
bracket.  The  bolt  73  and  nut  74  may  be  replaced 
by  a  split  pin. 

Because  of  the  large  number  of  elements  to  be 
arranged  in  a  narrow  space  between  the  inside  and 
outside  beams  70  and  60,  the  maintenance  of  the 
guidance  means  such  as  the  inspection  or  ex- 
change  of  the  elements  is  difficult. 

20 

DETAILED  DESCRIPTION  OF  A  PREFERRED  EM- 
BODIMENT  OF  THE"lNVENTIO*N 

25  Figure  2  illustrates  an  overhead  traveling  crane 
with  a  crab  to  which  the  extendable  multiple  beam 
of  the  present  invention  is  attached.  A  pair  of  rails 
1  are  set  up  in  a  building  H.  A  girder  2  is  mounted 
on  the  rails  1  to  be  movable  on  the  rails.  Figure  3 

30  illustrates  the  girder  2.  Another  pair  of  rails  3  are 
set  up  on  the  girder  2  and  a  crab  4  runs  on  the 
rails  3.  An  extendable  multiple  beam  5  is  attached 
to  the  crab  4  as  illustrated  in  Figures  2  and  4.  The 
multiple  beam  5  consists  of  a  beam  6,  which  is 

35  fixed  under  the  crab  4,  and  four  movable  beams  7- 
10.  The  cross-sections  of  the  fixed  and  movable 
beams  are  similar  to  each  other  though  the  size  of 
the  cross-sections  becomes  smaller  from  beam  to 
beam.  The  cross-section  of  the  beams  is  formed 

40  square  in  this  embodiment.  The  movable  beams  7- 
10  are  inserted  in  the  fixed  beam  6  and  movable 
beams  7-9  respectively  so  that  the  former  ones  can 
go  up  and  down  in  the  latter  ones.  Additionally,  a 
carrier  12  is  attached  to  the  bottom  of  the  multiple 

45  beam  5  by  way  of  a  rotating  and  raising  device  1  1  . 
The  structure  of  the  multiple  beam  5  is  de- 

scribed  below  in  more  detail  with  reference  to 
Figure  4.  A  pair  of  threaded  shafts  13  extend 
through  the  fixed  beam  6  from  the  top  to  the 

so  bottom  by  way  of  a  pair  of  nuts  14  respectively, 
which  nuts  are  both  fixed  to  the  outer  surface  of 
the  first  movable  beam  7.  When  the  shafts  13  are 
rotated  by  motors  15  set  up  on  the  roof  of  the 
multiple  beam  5,  the  nuts  14  and  accordingly  the 

SUMMARY  OF  THE  INVENTION 

A  general  object  of  the  present  invention  is  to 
provide  a  guidance  means  for  the  extension  of  the 
multiple  beam  of  which  maintenance  can  be  easily 
achieved.  According  to  the  invention,  the  fixed  and 
movable  beams  are  provided  with  a  roller  support- 
ing  member  at  least  at  the  bottom  inside  each 
corner.  The  roller  supporting  member  bears  a  num- 
ber  of  rollers,  which  roll  on  a  ridge  of  a  beam 
directly  inside  the  beam  to  let  the  inside  beam 
smoothly  go  up  or  down. 

The  roller  supporting  member  can  be  detached 
from  the  beam  and  drawn  underneath  out  of  the 
beam  together  with  the  roller  beared  by  the  mem- 
ber.  After  the  roller,  as  well  as  other  elements 
attached  to  the  member,  is  inspected  or  ex- 
changed,  the  supporting  member  is  inserted  in  the 
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beam  6  is  effectively  prevented,  1m  for  example. 
Also  preferably,  a  passage  56  is  provided  to 

supply  lubricant  such  as  grease  between  the  sup- 
porting  member  52  and  each  shaft  53  as  well  as 

5  each  shaft  53  and  guidance  roller  54.  The  pas- 
sages  are  open  to  the  air  by  way  of  nipples  not 
illustrated  in  the  drawing. 

The  movable  beams  7-9  also  comprise  wall 
members  7a-9a  and  corner  members  7b-9b  re- 

io  spectively.  The  supporting  member  is  also  inserted 
and  fixed  in  the  corner  members  7b-9b  to  direct 
the  movement  of  the  beams  8-10  respectively. 

A  rotating  and  raising  device  1  1  attached  to  the 
bottom  of  the  fourth  movable  beam  10  comprises 

75  motors  34  and  35  to  rotate  and  raise  a  carrier  12. 
The  carrier  12  comprises  a  frame  36  equipped  with 
vacuum  absorption  devices  37,  as  well  as  lifting 
magnets  not  illustrated  in  the  drawings,  at  the  bot- 
tom. 

20  The  girder  2  is  equipped  at  both  ends  with 
motors  39  to  drive  the  girder,  as  illustrated  in 
Figure  3.  The  crab  4  is  equipped  with  a  motor  40 
to  drive  the  crab,  a  vacuum  pump  41  and  vacuum 
tank  42  for  the  vacuum  absorption  devices  37,  and 

25  a  control  board  44.  Electricity  is  supplied  to  the 
vacuum  pump  41,  as  well  as  to  the  motors  15,  25, 
34,  35,  39  and  40,  as  well  known  to  those  skilled  in 
the  art.  Such  supply  of  electricity  is  controlled  by 
means  of  the  control  board  44  on  the  crab  4  which 

30  is  capable  of  radio  traffic  with  a  control  panel  43  in 
the  operator's  hands. 

A  number  of  rotary  encoders  are  used  to  de- 
tect  the  position  of  the  carrier  12  during  the  opera- 
tion.  A  rotary  encoder  46  is  attached  to  the  girder  2 

35  and  geared  to  a  rack  45  which  is  laid  along  one  of 
the  rails  1.  Signals  are  provided  from  the  encoder 
to  indicate  the  positions  of  the  girder  2  on  the  rails 
1.  Another  rotary  encoder  48  is  attached  to  the 
crab  4  and  geared  to  another  rack  47  which  is  laid 

40  along  one  of  the  rails  3.  Signals  are  also  provided 
from  the  encoder  to  indicate  the  positions  of  the 
crab  4  on  the  rails  3.  Two  other  rotary  encoders  49 
and  50  are  geared  with  the  sprockets  18  and  28  on 
the  first  and  third  movable  beams  7  and  9  respec- 

45  tiveiy  to  determine  the  height  of  the  carrier  12. 
The  rotating  and  raising  device  11  also  com- 

prises  a  rotary  encoder  51  to  detect  the  inclination 
of  the  carrier  12.  Another  is  attached  to  the  bottom 
of  the  beam  1  0  to  detect  the  rotation  of  the  carrier, 

so  though  not  illustrated  in  the  drawings.  Every  in- 
formation  obtained  by  the  rotary  encoders  are  dis- 
played  on  the  control  panel  43. 

As  described  above,  the  movement  of  the  mov- 
able  beams  7-10  is  directed  by  the  guidance  rollers 

55  54.  The  members  52  which  support  the  rollers  54 
are  fixed  in  the  corner  members  6b-9b  of  the 
beams  6-9  with  the  screws  55.  The  members  are 
able  to  be  detached  from  the  corner  members 

first  movable  beam  7  are  driven  up  or  down  in  the 
fixed  beam  6. 

The  bottom  16  of  the  first  beam  7  is  connected 
to  the  roof  20  of  the  second  movable  beam  8  by 
way  of  a  pair  of  eyebolts  19,  chains  17,  sprockets 
18  on  the  roof  of  the  first  movable  beam  7,  and 
eyebolts  21.  As  a  result,  when  the  first  beam  7 
goes  up  or  down,  the  second  beam  8  proceeds 
twice  as  fast  as  the  first  beam  in  the  same  direc- 
tion. 

Another  threaded  shaft  23  is  suspended 
through  the  second,  third  and  fourth  movable 
beams  8,  9  and  10.  The  shaft  23  is  rotated  by  a 
motor  25  set  up  on  the  roof  20  of  the  second  beam 
8.  The  third  beam  9  is  provided  with  a  nut  24  on  its 
roof.  The  nut  24  is  engaged  with  the  shaft  23  to 
climb  or  descend  the  shaft  together  with  the  third 
beam  9  when  the  shaft  is  rotated. 

The  bottom  26  of  the  second  beam  8  is  con- 
nected  to  the  roof  30  of  the  fourth  beam  10  by  way 
of  a  pair  of  eyebolts  29,.  chains  27,  sprockets  28  on 
the  roof  of  the  third  movable  beam  9  and  eyebolts 
31.  The  fourth  beam  10  thereby  goes  up  or  down 
twice  as  fast  as  the  third  beam  9  in  the  same 
direction.  Additionally,  a  guidance  board  32  is 
rotatably  provided  at  the  bottom  end  of  the  thread- 
ed  shaft  23,  with  guidance  rollers  33  on  its  periph- 
ery  which  can  roll  on  the  inner  surface  of  the  fourth 
beam  10.  The  equipment  of  the  guidance  board  32 
and  guidance  rollers  33  is  well  known  to  those 
skilled  in  the  art  and  not  described  in  detail. 

Figure  1  is  a  cross-sectional  view  of  the  exten- 
dable  multiple  beam  5.  The  structure  of  the  beam  5 
is  described  below  in  detail  with  reference  to  Fig- 
ure  1. 

The  fixed  beam  6  for  instance  comprises  wall 
members  6a  and  corner  members  6b.  The  mem- 
bers  6a  and  6b  have  flanges  6c  and  6d  respec- 
tively,  by  which  they  are  connected  to  each  other. 

A  roller  supporting  member  52  formed  to  fit 
well  the  inside  of  the  corner  member  6b  is  inserted 
in  each  of  the  comer  members  6b.  It  is  fastened  to 
the  corner  member  6b  in  a  detachable  manner  at  a 
predetermined  position,  for  example  by  means  of 
screws  55  which  are  driven  into  the  supporting 
member  from  outside  the  corner  member. 

The  roller  supporting  member  52  is  provided 
with  a  number  of  rotatable  shafts  53  which  horizon- 
tally  cross  diagonals  of  the  beam  6.  Each  of  the 
shafts  53  bears  also  rotatably  a  guidance  roller  54, 
which  rolls  on  a  ridge  of  the  first  movable  beam  7. 

Preferably  the  periphery  54a  of  the  roller  54  is 
cut  into  V-shape  to  hold  firmly  the  ridge  of  the 
beam  7  to  prevent  the  beam  from  rotation  in  rela- 
tion  to  the  fixed  beam  6  with  the  smallest  number 
of  the  rollers  54.  The  interval  between  the  rollers 
54  in  the  roller  supporting  member  is  determined 
so  that  the  swinging  of  the  beam  7  in  the  fixed 
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easily  by  loosening  the  screws.  The  inspection  or 
exchange  of  the  rollers  54  is  thus  easily  achieved 
by  detaching  and  extracting  the  members  52  be- 
neath  out  of  the  corner  members.  After  the  main- 
tenance  works  have  been  completed,  they  are  5 
again  inserted  in  the  corner  members  and  fixed  at 
the  original  positions  with  screws.  The  maintenance 
of  the  guidance  rollers  as  well  as  of  other  elements 
pertaining  to  the  rollers,  which  is  a  very  difficult 
work  in  the  prior  art,  can  be  dealt  with  very  easily  w 
as  a  result. 

fixed  at  a  predetermined  position  in  an  easily  de- 
tachable  way; 
a  shaft  rotatably  supported  in  each  of  the  roller 
supporting  members  so  that  its  axis  horizontally 
crosses  a  diagonal  of  the  separate  beam  at  a  right 
angle  when  the  roller  supporting  member  is  fixed  in 
the  corner  member; 
a  roller  rotatably  supported  by  the  shaft  which  is  in 
touch  with  a  corner  of  another  separate  beam  situ- 
ated  directly  inside  the  beam  and  rolls  on  the 
corner  when  the  inside  beam  moves  upwards  or 
downwards  in  the  beam. 

5.  A  device  as  recited  in  Claim  1  in  which  the 
circumpherencial  side  of  the  roller  is  shaped  to  fit 
well  with  the  corner  of  the  inside  beam  on  which 
the  roller  rolls,  so  that  the  roller  can  hold  the  corner 
firmly; 

6.  A  device  as  recited  in  Claim  1  or  2  in  which 
the  roller  supporting  member  contains  a  plurality  of 
the  rollers  arranged  at  predetermined  intervals  in 
the  member. 

Claims 
75 

1  .  A  device  attached  to  a  first  one  of  separate 
beams,  which  have  polygonal  cross-sections  simi- 
lar  to  each  other  and  are  combined  to  make  up  an 
extendable  multiple  beam  attached  to  a  crab  of  an 
overhead  traveling  crane,  to  lead  the  movement  of  20 
a  second  separate  beam  situated  directly  inside 
the  first  beam,  comprising: 
a  roller  supporting  member  fixed  inside  the  first 
beam  along  a  corner  of  it  at  a  predetermined 
position  in  an  easily  detachable  way;  25 
a  shaft  rotatably  supported  in  the  roller  supporting 
member  so  that  its  axis  horizontally  crosses  a 
diagonal  of  the  first  beam  at  a  right  angie; 
a  roller  rotatably  supported  by  the  shaft  which  rolls 
on  a  comer  of  the  second  beam  when  the  second  30 
beam  moves  upwards  or  downwards  in  the  first 
beam. 

2.  A  device  as  recited  in  Claim  1  in  which  the 
circumpherencial  side  of  the  roller  is  shaped  to  fit 
well  with  the  comer  of  the  second  beam  on  which  35 
the  roller  rolls,  so  that  the  roller  can  hold  the  corner 
firmly; 

3.  A  device  as  recited  in  Claim  1  or  2  in  which 
the  roller  supporting  member  contains  a  plurality  of 
the  rollers  arranged  at  predetermined  intervals  in  40 
the  member. 

4.  An  extendable  multiple  beam  comprising  a 
number  of  separate  beams  having  polygonal  cross- 
sections  similar  to  each  other,  one  having  the  larg- 
est  cross-section  is  fixed  under  a  crab  of  an  over-  45 
head  traveling  crane  and  the  others  are  inserted 
inside  the  fixed  beam  in  order  of  size  of  their 
cross-sections,  wherein  each  of  the  separate 
beams  except  the  one  situated  innermost  compris- 
ing:  50 
a  number  of  wall  members  each  having  flanges  on 
both  sides; 
the  same  number  of  corner  members  each  having 
flanges  on  both  sides,  which  flanges  are  bound 
together  with  the  flanges  of  the  wall  members  to  55 
make  up  the  separate  beam; 
the  same  number  of  roller  supporting  members 
inserted  in  the  corner  members  respectively  and 
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