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(54)  Demountable  crane  structure. 
(57)  An  improved  crane  (10)  is  disclosed  which  can  be 
reconfigured  from  a  lifting  configuration  to  a  stowed  configura- 
tion.  In  the  stowed  configuration,  the  overall  height  of  the  crane 
(10)  is  much  reduced  to  permit  the  crane  to  be  moved  under 
overhead  obstructions  and  also  lower  the  center  of  gravity  of 
the  crane  to  increase  stability.  A  backleg  (30)  of  the  crane 
provides  a  novel  tension  bearing  capability  where  tubes  of 
varying  diameter  are  telescoped  within  each  other.  The  backleg 
can  be  telescoped  to  a  minimum  length  limited  by  contact 
between  interior  reinforcing  rings  (118)  and  stop  blocks  (122) 
and  telescoped  to  a  maximum  length,  limited  by  contacts 
between  annular  stop  rings  (124,  126)  mounted  on  the 
telescoped  tubes. CM 
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Description 

DEMOUNTABLE  CRANE  STRUCTURE 

second  tension  bearing  element  extends  between 
the  mast  and  the  boom.  Structure  is  provided  for 
moving  the  boom  seat  assembly  from  the  stowed 
position  to  the  lifting  position,  the  boom  movement 
tensioning  the  second  tension  bearing  member  to 
pivot  the  mast  to  a  lifting  position. 

In  accordance  with  another  aspect  of  the  present 
invention,  the  backleg  tension  bearing  member 
comprises  at  least  one  tension  leg  including  a 
plurality  of  telescoping  elements.  The  tension  leg 
telescopes  from  a  stowed  position  to  a  lifting 
position  as  the  mast  pivots  from  the  stowed  position 
to  the  lifting  position.  Structure  is  provided  to  limit 
the  range  of  telescoping  motion.  The  tension  leg 
supports  the  mast  in  the  stowed  position. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
For  a  more  complete  understanding  of  the 

present  invention  and  for  further  advantages 
thereof,  reference  is  now  made  to  the  following 
detailed  description  taken  in  conjunction  with  the 
accompanying  drawings,  in  which: 

FIGURE  1  is  a  side  view  of  a  crane  forming  a 
first  embodiment  of  the  invention  in  the  lifting 
configuration; 

FIGURE  2  is  a  front  elevation  of  the  crane 
illustrating  the  mast  and  boom  assembly; 

FIGURE  3  is  a  rear  elevation  view  of  the  crane 
illustrating  the  mast  and  backleg  assembly; 

FIGURE  4  is  a  side  view  of  the  crane 
illustrating  the  boom  in  the  stowed  position  with 
the  mast  in  the  lifting  position; 

FIGURE  5  is  a  side  view  of  the  crane  with  the 
crane  in  the  stowed  configuration; 

FIGURE  6  is  a  plan  view  of  the  base  of  the 
crane; 

FIGURE  7  is  a  plan  view  of  the  forward 
portion  of  the  base; 

FIGUTE  8  is  a  side  view  of  a  boom  seat; 
FIGURE  9  is  a  partial  cross-sectional  view 

showing  the  mounting  of  the  boom  seat  on  the 
base; 

FIGURE  10  is  a  partial  cross-sectional  view  of 
a  backleg  illustrating  the  telescoping  elements; 

FIGURE  10A  is  a  partial  cross-sectional  view 
of  an  exterior  reinforcement  ring  on  a  telescop- 
ing  element; 

FIGURE  11  is  a  reeving  diagram  of  the  linear 
winches  employed  to  move  the  boom;  and 

FIGURE  12  is  a  top  view  in  partial  cross-sec- 
tion  of  a  linear  winch  illustrating  its  compo- 
nents. 

DETAILED  DESCRIPTION 
Referring  now  to  the  drawings,  and  in  particular  to 

FIGURES  1,  4  and  5,  an  improved  crane  10  is 
illustrated  which  provides  a  significant  improvement 
over  prior  crane  designs.  Crane  10  is  designed  for 
mounting  on  a  barge  12  that  is  not  specifically 
dedicated  solely  for  use  with  the  crane  10.  In  fact, 
the  crane  10  can  be  removed  relatively  quickly, 

TECHNICAL  FIELD 
This  invention  relates  to  a  stowable  crane  design,  5 

particularly  though  not  exclusively  for  marine  use. 

BACKGROUND  OF  THE  INVENTION 
The  field  of  offshore  oil  well  drilling  and  production 

has  fuelled  the  development  of  offshore  platforms  of  10 
different  configurations.  One  common  configuration 
includes  one  or  more  frame  sections  called  jackets 
which  extend  from  the  sea  floor  above  the  ocean 
surface.  Deck  sections  are  supported  on  the  jacket 
above  the  ocean  level  to  carry  the  necessary  drilling  15 
or  production  equipment.  Each  of  the  components 
of  the  platform  can  be  several  hundred  feet  long  and 
weigh  thousands  of  tons. 

Flat  barges  are  typically  used  to  carry  the  jacket 
and  deck  sections  to  the  desired  location  of  the  20 
platform.  These  barges  are  huge  and  are  capable  of 
carrying  the  enormous  weights  of  these  compo- 
nents.  Two  common  deck  surface  area  dimensions 
for  barges  of  this  type  are  107  metres  (350  ft.)  long 
by  30m  (100  ft.)  wide  and  152m  (500  ft.)  long  by  36m  25 
(120  ft.)  wide.  These  barges  are  very  capital  intensive 
and  are  critically  under  utilized  as  delivery  of  jacket 
and  deck  sections  to  a  job  site  is  an  infrequent 
event.  Most  of  the  time,  these  barges  simply  sit  idle. 

To  remove  the  components  from  their  barge  at  the  30 
job  site,  cranes  have  been  employed.  Typically, 
these  cranes  are  mounted  on  a  dedicated  barge,  i.e., 
a  barge  that  is  designed  exclusively  for  carrying  the 
crane.  Often,  these  cranes  have  a  rotating  base 
which  permits  the  boom  to  extend  out  over  the  water  35 
for  lifting  and,  after  lifting  is  complete,  rotate  the 
boom  back  along  the  length  of  the  barge  for  storage. 
Such  cranes  extend  quite  high  and  are  extremely 
limited  in  their  ability  to  pass  underneath  bridges  and 
other  obstructions.  Therefore,  they  typically  cannot  40 
be  towed  into  harbours  or  navigatable  rivers  where 
such  a  floating  crane  could  be  usefully  employed  to 
lift  other  types  of  loads.  These  cranes  also  are  very 
limited  in  their  seagoing  capacity.  Such  cranes 
present  a  large  area  for  wind  forces  to  act  on  and  a  45 
high  center  of  gravity  which  limits  the  ability  to 
withstand  wave  motion. 

A  need  exists  to  develop  a  crane  which  can 
perform  the  function  of  positioning  the  jacket  and 
deck  sections  of  an  offshore  platform  while  reducing  50 
the  high  cost  of  prior  techniques. 

SUMMARY  OF  THE  INVENTION 
In  accordance  with  one  aspect  of  the  present 

invention,  an  improved  crane  is  provided.  The  crane  55 
includes  a  base  and  a  mast.  Structure  is  provided  for 
pivotally  mounting  one  end  of  the  mast  to  the  base 
for  movement  between  a  stowed  position  and  a 
lifting  position.  A  boom  is  mounted  at  one  end  to  a 
boom  seat  assembly.  The  boom  seat  assembly  is  60 
movable  along  the  base  between  a  stowed  position 
and  a  lifting  position.  A  backleg  tension  bearing 
member  extends  between  the  base  and  the  mast.  A 
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perhaps  within  one  or  two  days,  to  permit  the  barge 
to  be  used  to  carry  jackets,  deck  sections  or  any 
other  appropriate  load.  Also,  the  crane  10  can  be 
lowered  to  a  stowed  configuration,  as  seen  in 
FIGURE  5,  to  significantly  reduce  the  height  of  the 
crane  and  barge  assembly  for  passage  under 
obstructions  such  as  bridges  across  a  channel  along 
which  the  crane  must  travel.  In  addition,  the  stowed 
configuration  greatly  reduces  the  height  of  the 
center  of  gravity  of  the  crane  and  permits  the  crane 
and  barge  to  survive  much  worse  weather  condi- 
tions  than  is  possible  with  equivalent  capacity 
non-stowable  cranes. 

With  reference  now  to  FIGURE  1  ,  the  barge  12  can 
be  seen  to  have  an  upper  flat  deck  14  with  two 
parallel  beams  16  running  the  length  of  the  barge 
and  spaced  on  opposite  sides  of  the  elongate  line  of 
symmetry  of  the  barge.  The  crane  1  0  is  provided  with 
two  parallel  beams  18  spaced  to  slide  on  and  rest 
atop  beams  16.  Structure  (not  shown)  can  be  used 
to  rigidly  tie  the  beams  18  to  the  beam  16.  To  install 
or  remove  the  crane  from  the  barge,  the  beams  18 
form  a  skid  base  which  permits  the  crane  to  be  slid 
off  the  barge  from  either  end  to  release  the  barge  for 
other  use. 

The  crane  10  includes  several  main  components, 
including  base  20,  which  is  formed,  in  part,  by  beams 
18.  A  boom  22  is  pivotally  mounted  to  the  base 
through  a  boom  seat  assembly  23  which  comprises 
a  pair  of  slidable  boom  seats  24  and  25,  each  slidable 
along  the  top  of  one  of  the  beams  18.  A  mast  26  is 
pivotallty  mounted  to  the  base  20  which  permits 
pivotal  movement  of  the  mast  between  the  stowed 
position,  seen  in  FIGURE  5  and  the  lifting  position, 
shown  in  FIGURES  1  and  4. 

A  backleg  assembly  28  is  pivotally  mounted 
between  the  rear  end  of  the  base  and  the  top  of  mast 
26.  Back  leg  assembly  28  includes  a  pair  of 
telescoping  backlegs  30  which  can  telescope  bet- 
ween  a  stowed  position,  as  seen  in  FIGURE  5,  and 
an  extended,  lifting  position,  as  seen  in  FIGURE  1. 
Backlegs  30  support  the  mast  26  when  in  the  stowed 
position  to  eliminate  the  need  for  a  separate  mast 
rest.  When  backlegs  30  are  in  the  extended,  lifting 
position,  they  carry  the  tension  forces  necessary  to 
support  the  mast,  boom  and  load. 

With  reference  to  FIGURE  1,  the  boom  seat 
assembly  23  is  locked  in  the  lifting  configuration  at 
the  forward  end  of  the  crane.  The  mast  is  pivoted  to 
its  lifting  position  and  held  in  this  position  by  the 
weight  of  the  boom  and  load  being  lifted.  The 
backleg  assembly  28  has  extended  to  its  full  length 
to  support  the  boom,  mast  and  load  from  the  base. 
In  the  lifting  configuration,  the  boom  22  can  be 
pivoted  from  the  posiition  shown  in  solid  line,  where 
the  main  lifting  block  32  is  spaced  far  from  the  barge 
perimeter,  to  the  position  shown  in  phantom  line. 

To  stow  the  crane,  the  boom  seat  assembly  23  is 
released  from  the  lifting  configuration  and  slid  along 
the  length  of  the  beams  toward  the  rear  of  the  base, 
as  seen  in  FIGURE  4.  With  reference  to  FIGURES  2 
and  3,  the  mast  26  is  configured  to  permit  a  portion 
of  the  boom  to  move  between  the  mast  elements 
until  the  boom  seat  assembly  is  positioned  proxi- 
mate  the  rear  of  the  base.  The  mast  26  then  pivots  to 

its  stowed  configuration,  as  seen  in  FIGURE  5,  with 
the  backleg  assembly  28  telescoping  to  its  minimum 
length  and  supporting  the  mast  26. 

In  one  crane  constructed  in  accordance  with  the 
5  teachings  of  the  present  invention,  a  main  lifting 

block  rated  capacity  of  5090  tonnes  (5,000  tons), 
with  a  10%  impact  load  factor,  is  provided.  The  total 
height  of  the  crane  can  be  reduced  from  a  minimum 
of  about  61m  (200  ft.)  in  the  lifting  configuration  to 

10  about  27m  (90ft.)  in  the  stowed  configuration.  The 
length  of  the  backleg  assembly  varies  between 
about  82m  (270  ft.)  in  the  extended  position  and  30m 
(100  ft.)  in  the  stowed  configuration.  In  the  lifting 
configuration,  the  mast  is  positioned  at  an  angle  of 

15  about  70°  relative  to  the  horizontal  and,  in  the 
stowed  position,  rests  at  an  angle  about  20°  relative 
to  the  horizontal.  The  boom  can  vary  from  an  angle  of 
about  68°  relative  to  the  horizontal  in  the  lifting 
configuration  to  an  angle  of  about  8°  to  the 

20  horizontal  in  the  stowed  configuration.  The  length  of 
the  boom  from  its  pivot  axis  at  the  boom  seat 
assembly  23  to  the  main  fall  is  about  82m  (270  ft.).  In 
the  lifting  configuration,  the  horizontal  distance 
between  the  pivot  axis  of  the  boom  at  the  boom  seat 

25  assembly  23  and  the  pivot  axis  of  the  backleg 
assembly  28  to  the  base  is  about  105m  (343  ft.).  The 
boom  seat  assembly  23,  and  boom,  can  be  slid  along 
the  base  to  the  stowed  configuration  a  distance  of 
about  74m  (243  ft.).  In  the  lifting  configuration,  the 

30  crane  is  rated  for  its  full  lifting  capacity  for  a  1°  roll 
with  a  10  second  period.  In  the  stowed  configuration, 
the  crane  can  ride  through  a  6°  roll  with  a  10  second 
period. 

With  reference  to  FIGURES  2  and  3,  the  mast  26 
35  can  be  seen  to  have  two  main  vertical  support 

members  34  interconnected  by  various  cross  mem- 
bers  36.  This  design  provides  a  large  area  38  for 
passage  of  portions  of  the  boom  22  therethrough  to 
move  the  boom  to  the  stowed  configuration.  Each  of 

40  the  main  vertical  support  members  34  is  pivoted  to  a 
stationary  pivot  mount  40  on  the  base  20  spaced 
outward  of  beams  18. 

With  reference  now  to  FIGURES  6  and  7,  in 
addition  to  FIGURES  1,  4  and  5,  the  operating 

45  mechanisms  of  the  crane  are  illustrated.  Main  block 
winches  42,  44,  46  and  48  are  mounted  on  the  base 
20  in  side-by-side  pairs  to  lift  and  lower  main  block 
32.  A  first  main  block  cable  50  extends  from  winch  42 
over  a  guide  sheave  in  the  mast  26,  over  a  guide 

50  sheave  in  the  boom  and  to  the  main  block  32.  The 
cable  50  is  reeved  through  one-half  of  the  block, 
passes  over  another  guide  sheave  in  the  boom,  a 
guide  sheave  in  the  mast  and  to  the  main  block 
winch  44.  A  second  main  block  cable  52  is  similarly 

55  reeved  from  main  block  winch  46  through  the  mast 
and  boom  to  the  other  side  of  the  block  and  back  to 
the  main  block  winch  48. 

A  single  auxiliary  block  winch  54  receives  an 
auxiliary  block  cable  56  for  operating  an  auxiliary 

60  block  58  mounted  along  the  boom  22.  The  auxiliary 
block  cable  is  also  reeved  through  guide  sheaves  in 
the  mast  and  boom. 

A  pair  of  boom  winches  60  and  62  are  provided  for 
pivoting  the  boom.  A  boom  cable  64  extends  from 

65  boom  winch  60,  over  a  mast  fleeting  sheave  to  the 
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details  of  boom  seats  24  and  25  are  illustrated. 
FIGURES  8  and  9  illustrate  portions  of  boom  seat  25. 
However,  boom  seat  24  is  substantially  identical  in  all 
functional  respects.  The  boom  seat  25  is  provided 

5  with  a  clevis  86  mounted  on  base  88.  Clevis  86 
supports  pin  90  which  pivotally  secures  one  leg  of 
the  boom  to  the  boom  seat.  Parallel  rails  92  are 
bolted  to  the  base  88  on  opposite  sides  of  the  base. 
Each  rail  92  has  a  notch  94  which  receives  a  portion 

10  of  the  top  of  a  beam  1  8  to  guide  the  boom  seat  along 
the  beam.  A  plurality  of  adjustment  bolts  96  are 
threaded  horizontally  through  the  rails  to  bear 
against  a  vertical  surface  of  beam  18  to  insure  that 
the  motion  of  the  boom  seat  is  along  the  length  of 

15  the  beam.  The  adjustable  bolt  96  is  secured  in  the 
desired  adjustment  position  by  nut  98  and  lock 
washer  100.  A  series  of  bolts  102  are  threaded  from 
the  bottom  of  the  rail  to  effectively  adjust  the  height 
of  the  notch  94  to  prevent  tipping  of  the  boom  seat. 

20  A  spud  pin  assembly  104  is  mounted  on  the  boom, 
seat  25  which  includes  a  spud  pin  106  and  a 
mechanism  for  engaging  the  spud  pin  106  with  the 
beam  18  in  the  stowed  and  lifting  configurations  to 
rigidly  secure  each  boom  seat  relative  to  the  base 

25  20.  When  the  boom  seat  is  moved  between  the  two 
configurations,  the  spud  pin  is  raised  to  permit 
sliding  motion  along  the  top  of  the  beam  18. 

With  reference  now  to  FIGURES  10  and  10A, 
details  of  each  telescoping  backleg  30  will  be 

30  described.  Each  backleg  30  is  made  up  of  four 
telescoping  tubes  108,  110,  112,  and  114  of 
increasing  diameter.  A  bottom  lug  116  is  pivotally 
mounted  to  base  20  at  the  rear  of  the  base  and 
secured  to  the  lower  end  of  tube  108.  An  inner 

35  reinforcement  ring  118  forms  the  upper  end  of  tube 
108  and  mounts  a  plurality  of  friction  reducing 
members  120  on  its  outer  surface  to  provide  a  low 
friction  engagement  between  the  upper  end  of  tube 
108  and  the  inner  surface  of  the  next  larger  tube  110. 

40  Members  120  are  preferably  formed  of  blocks  of  a 
nylon  material  referred  to  by  the  trademark  NYLA- 
TRON.  A  series  of  stop  blocks  122  are  mounted  on 
the  inner  surface  of  tube  110  and  bear  against  the 
ring  118  to  limit  the  shortening  of  the  backleg  30  in 

45  the  stowed  configuration  as  seen  in  FIGURE  10. 
When  telescoped  outward  to  the  lifting  position,  the 
tube  110  will  slide  over  tube  108  until  an  exterior 
annular  stop  ring  124  on  tube  108  engages  an 
interior  annular  stop  ring  126  on  tube  110.  The 

50  smaller  diameter  tubes  108,  110  and  112  are  each 
provided  with  inner  reinforcement  rings  118  with 
friction  reducing  members  120  to  cooperate  with 
stop  blocks  122  on  the  next  larger  tubes  110,  112 
and  114,  respectively  to  set  the  minimum  length  of 

55  the  backleg  30  so  that  it  serves  the  function  of  a  rest 
for  mast  26.  Each  of  the  three  larger  diameter  tubes, 
tubes  110,  112,  and  114,  are  provided  with  exterior 
reinforcement  rings  128  at  their  lower  end  proximate 
the  bottom  lug  116  which  also  mounts  friction 

60  reducing  members  120  to  bear  against  the  outer 
surface  of  the  next  smaller  tube  along  which  the 
given  tube  will  telescope.  Again,  the  smaller  three 
tubes  108,  110  and  112  each  have  an  outer  annular 
stop  ring  1  24  and  the  larger  diameter  tubes  1  1  0,  1  1  2 

65  and  114  have  interior  annular  stop  rings  126  for 

outer  hanger  tackle  66  mounted  on  the  boom  22.  The 
cable  64  is  then  reeved  between  the  outer  hanger 
tackle  66  and  an  inner  hanger  tackle  68  mounted  to 
the  mast.  The  cable  finally  returns  from  outer  hanger 
tackle  66  over  a  second  mast  fleeting  sheave  to  the 
boom  winch  62. 

Each  of  the  winches  can  be  driven  by  any 
conventional  driving  mechanism,  such  as  a  diesel 
engine.  Sufficient  braking  structure  is  provided  for 
braking  motion  of  the  winch.  In  addition,  because  of 
the  tremendous  energies  involved  with  large  lifting 
cranes,  a  friction  dissipation  mechanism  can  be 
provided  which  reduces  the  load  on  the  brakes 
where  cable  is  payed  out. 

With  reference  now  to  FIGURES  7,  11  and  12,  the 
mechanism  for  sliding  the  boom  seat  assembly  23 
along  the  base  20  is  illustrated.  Each  boom  seat  24 
and  25  is  mounted  on  its  respective  beam  18  for 
sliding  motion  along  the  beam  in  a  manner  described 
in  greater  detail  hereinafter.  A  linear  winch  70  is 
associated  with  each  boom  seat  24  and  25  to  move 
the  boom  seat  along  its  respective  beam.  FIGURE  1  1 
illustrates  the  reeving  of  the  linear  winches.  One  end 
of  a  first  linear  winch  cable  72  is  secured  a  dead  end 
on  boom  seat  24  and  is  reeved  between  a  skid  base 
sheave  assembly  74  rigidly  secured  at  the  forward 
end  of  the  base  20  and  a  boom  seat  sheave 
assembly  76  mounted  on  boom  seat  24.  The  cable 
extends  from  the  boom  seat  sheave  assembly  about 
a  skid  base  horizontal  sheave  78  and  through  linear 
winch  70.  The  cable  passes  through  the  winch  70  for 
take-up  on  a  storage  reel  80. 

With  reference  to  FIGURE  12,  the  operation  of 
linear  winches  70  can  be  explained.  The  winch  70 
includes  a  pair  of  jaws  82  and  a  pair  of  jaws  84.  A 
cable,  such  as  cable  72,  passes  through  both  pairs 
of  jaws  through  the  linear  winch  70.  The  winch  70  has 
hydraulic  mechanisms  which  permit  each  pair  of 
jaws  to  be  moved  along  the  frame  of  the  winch  70  in 
the  direction  the  cable  extends.  In  operation,  a  pair 
of  jaws  clamps  the  cable  and  the  jaws  are  then 
moved  along  the  winch  to  pay  in  or  pay  out  the  cable 
as  desired.  Near  the  end  of  travel  of  the  clamping 
pair  of  jaws,  the  other  pair  of  jaws  is  used  to  clamp 
the  cable  and  release  the  cable  from  the  first  pair  of 
jaws.  This  permits  the  first  pair  of  jaws  to  return  to  its 
original  position  for  again  clamping  the  cable  for 
paying  in  or  paying  out  the  cable  further.  The  storage 
reel  80  needs  only  sufficient  power  to  wrap  the  non- 
tensioned  cable  thereon  or  pay  out  the  non-ten- 
sioned  cable  therefrom.  The  use  of  such  linear 
winches  70  greatly  reduces  wear  on  the  cable  and 
permits  the  cable  to  have  a  much  longer  life  than 
simply  taking  in  or  paying  out  a  cable  under  tension 
from  a  conventional  winch. 

The  boom  seat  25  is  similarly  reeved  to  another 
linear  winch  70  as  seen  in  FIGURE  11.  When 
operated  in  unision,  the  linear  winches  can  pull  the 
boom  seat  assembly  23  from  the  stowed  configura- 
tion,  as  seen  in  FIGURE  5,  to  the  lifting  configuration, 
as  seen  in  FIGURE  1.  The  weight  of  the  boom  will 
cause  the  boom  seat  assembly  23  to  move  to  the 
stowage  configuration  as  the  cable  72  are  paid  out 
from  the  storage  reels  through  the  linear  winches  70. 

With  reference  now  to  FIGURES  8  and  9,  the 
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limiting  the  total  extending  length  of  the  backleg  30. 
A  top  lug  130  is  secured  at  the  upper  end  of  the 
largest  tube  1  14  for  pivotal  attachment  near  the  top 
of  the  mast  26. 

As  can  be  readily  understood,  the  present 
invention  provides  an  improved  crane  which  has 
significant  advantages  over  prior  crane  designs.  The 
crane  can  be  readily  reconfigured  from  a  lifting 
configuration  for  lifting  large  heavy  loads  to  a  stowed 
configuration,  minimizing  height  dimensions  of  the 
crane  and  improving  its  seaworthiness.  The  inven- 
tion  provides  for  stowage  of  the  boom  along  the 
length  of  the  base  20  to  provide  maximum  stability  in 
the  stowed  configuration.  Towers  132  mounted  near 
the  front  of  the  base  20  can  pivot  inward  to  support 
the  weight  of  the  front  of  the  boom  near  the  main 
block.  The  use  of  the  backleg  assembly  28  provides 
an  efficient  tension  carrying  assembly  between  the 
back  of  the  base  of  the  crane  and  mast  26  and  also 
acts  to  support  the  mast  in  the  stowed  position  to 
eliminate  the  need  for  a  separate  mast  rest.  By 
stowing  the  boom,  the  crane  achieves  one  of  the 
advantages  found  in  a  rotating  base  crane  by 
permitting  the  boom  to  be  stored  essentially  within 
the  confines  of  the  base  of  the  crane,  without  the 
necessity  for  complex  and  expensive  rotation 
mounting  structure  and  a  dedicated  support  struc- 
ture,  such  a  barge,  specifically  adapted  to  receive 
the  rotating  base  crane. 

While  a  single  embodiment  of  the  present  inven- 
tion  has  been  described  in  detail  herein  and  shown 
in  the  accompanying  drawings,  it  will  be  evident  that 
various  further  modifications  or  substitutions  of 
parts  and  elements  are  possible  without  departing 
from  the  scope  and  spirit  of  the  invention. 

pivotal  motion  about  an  axis  positioned  proxi- 
mate  the  forward  end  of  the  base  in  the  lifting 
position  and  between  the  pivot  axis  of  the 
backleg  tension  bearing  member  and  mast  in 

5  the  stowed  position. 
3.  The  stowable  crane  of  Claim  1  or  2,  wherein 

said  mast  defines  a  through  passage  to  permit 
the  boom  to  move  through  the  mast  to  the 
stowed  position. 

10  4.  The  stowable  crane  of  any  preceding  claim, 
wherein  said  backleg  tension  bearing  member 
includes  at  least  one  tension  leg  having  a 
plurality  of  telescoping  elements,  said  tension 
leg  telescoping  from  a  stowed  position  to  a 

15  lifting  position  as  the  mast  pivots  from  the 
stowed  position  to  the  lifting  position,  said 
tension  leg  having  means  for  limiting  the 
telescoping  motion  at  each  position,  the  ten- 
sion  leg  acting  as  a  rest  for  the  mast  in  the 

20  stowed  position. 
5.  The  stowable  crane  of  any  preceding  claim, 

wherein  said  base  includes  parallel  beams,  said 
boom  seat  assembly  comprising  a  boom  seat 
slidably  mounted  on  each  of  said  beams. 

25  6.  The  stowable  crane  of  any  preceding  claim, 
further  comprising  means  for  securing  the 
boom  seat  assembly  in  the  stowed  position  and 
in  the  lifting  position. 

7.  The  stowable  crane  of  any  preceding  claim, 
30  wherein  said  mast  is  tilted  from  vertical  in  the 

lifting  position  so  that  its  own  weight  assists  it  in 
pivoting  to  the  stowed  position. 

8.  The  stowable  crane  of  any  preceding  claim, 
wherein  said  boom  seat  assembly  pivotally 

35  mounts  said  one  end  of  the  boom  for  pivotal 
motion  in  the  lifting  position. 

9.  A  stowable  crane,  comprising: 
a  base  having  a  lifting  end  and  a  back  end; 
a  mast; 

40  means  for  pivotally  mounting  one  end  of  the 
mast  to  the  base  intermediate  the  ends  for 
pivotal  motion  between  a  stowed  position  and  a 
lifting  position; 
a  boom  for  supporting  a  main  block  for  lifting  a 

45  load; 
a  boom  seat  assembly  for  pivotally  mounting 
one  end  of  the  boom  to  the  base,  said  boom 
seat  assembly  further  for  slidable  motion  along 
the  base  between  a  stowed  position  between 

50  the  means  for  mounting  the  mast  and  the  rear 
end  of  the  base,  and  a  lifting  position  proximate 
the  lifting  end  of  the  base; 
a  backleg  tension  bearing  member  extending 
between  the  back  end  of  the  base  and  the 

55  opposite  end  of  the  mast; 
at  least  one  tension  bearing  cable  reeved 
between  the  opposite  end  of  the  mast  and  the 
boom;  and 
means  to  move  the  boom  seat  assembly  from 

60  the  stowed  position  to  the  lifting  position,  the 
boom  movement  tensioning  the  tension  cable 
to  pivote  the  mast  from  the  stowed  position  to 
the  lifting  position,  the  overall  height  of  the 
crane  being  reduced  in  the  stowed  position 

65  relative  to  the  lifting  position. 

Claims 

1  .  A  stowable  crane,  comprising: 
abase; 
a  mast; 
means  for  pivotally  mounting  one  end  of  the 
mast  to  the  base  for  movement  between  a 
stowed  position  and  a  lifting  position; 
a  boom; 
a  boom  seat  assembly  for  mounting  one  end  of 
the  boom  to  the  base  for  slidable  motion  along 
the  base  between  a  stowed  position  and  a  lifting 
position; 
a  backleg  tension  bearing  member  extending 
between  said  base  and  the  mast; 
a  second  tension  bearing  element  extending 
between  the  mast  and  the  boom  ;  and 
means  for  moving  the  boom  seat  assembly  to 
the  lifting  position,  the  boom  movement  ten- 
sioning  the  second  tension  bearing  member  to 
pivot  the  mast  to  the  lifting  position. 

2.  The  stowable  crane  of  Claim  1  ,  wherein  the 
base  has  a  forward  end  and  a  back  end,  the 
backleg  tension  bearing  member  being  pivoted 
to  the  base  proximate  the  back  end,  the  mast 
being  pivoted  to  the  base  between  the  ends, 
the  boom  seat  assembly  mounting  the  boom  for 
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10.  The  stowable  crane  of  Claim  9,  wherein  the 
weight  of  the  boom  in  the  lifting  position 
maintains  the  mast  in  the  lifting  position  and 
tensions  the  backleg  tension  bearing  member 
so  that  the  boom  can  be  pivoted  about  the  5 
boom  seat  assembly  by  taking  in  and  paying  out 
the  tension  cable. 

1  1  .  The  stowable  crane  of  Claim  9  or  1  0,  further 
having  structure  to  support  the  boom  in  the 
stowed  position  proximate  the  lifting  end  of  the  10 
base. 

12.  The  stowable  crane  of  Claim  9  or  10  or  11, 
wherein  said  boom  seat  assembly  includes 
means  to  rigidly  lock  the  assembly  in  the 
stowed  and  lifting  positions.  15 

13.  The  stowable  crane  of  any  of  Claims  9  or 
12,  wherein  said  backleg  tension  bearing  mem- 
ber  comprises  at  least  one  tension  leg  including 
a  plurality  of  telescoping  tubular  elements,  the 
length  of  said  tension  leg  being  variable  from  a  20 
shortened,  stowage  length  to  an  elongated, 
lifting  length,  said  tension  leg  having  means  to 
limit  the  telescoping  action  between  the  stow- 
age  and  lifting  lengths. 

14.  A  tension  bearing  member  for  carrying  25 
tension  between  a  first  and  second  member 
when  the  members  are  spaced  a  first  distance 
apart,  the  members  being  movable  to  a  second 
distance  apart  less  than  the  first  distance, 
comprising:  30 
a  first  tube  of  first  predetermined  diameter; 
a  second  tube  having  a  second  predetermined 
diameter  less  than  the  first  predetermined 
diameter,  said  second  tube  extending  into  said 
first  tube;  35 
said  first  tube  having  an  exterior  reinforcing  ring 
at  its  end  through  which  the  second  tube 
extends; 
said  second  tube  having  an  inner  reinforcing 
ring  at  its  end  within  the  first  tube;  40 
at  least  one  stop  block  mounted  on  the  inner 
surface  of  the  first  tube  and  extending  radially 
inward  from  the  inner  surface  thereof  for 
contacting  the  inner  reinforcing  ring  of  the 
second  tube  to  limit  movement  of  the  second  45 
tube  into  the  first  tube  ;  and 
said  first  tube  having  an  annular  stop  ring 
extending  from  the  radially  inner  surface  thereof 
and  said  second  tube  having  an  annular  stop 
ring  extending  from  the  outer  surface  thereof,  50 
said  rings  limiting  the  outward  movement  of  the 
second  tube  from  the  first  tube  when  the  first 
and  second  members  are  at  the  first  distance 
apart  to  carry  tension  forces  between  the  first 
and  second  members.  55 

15.  The  tension  bearing  member  of  Claim  14, 
further  comprising  friction  reduction  material 
positioned  between  the  tubes  at  the  reinforce- 
ment  rings. 

16.  The  tension  bearing  member  of  Claim  14,  60 
wherein  said  friction  reducing  material  is  nylon. 

17.  A  demountable  crane  structure  compris- 
ing: 
an  elongate  boom; 
a  mast;  65 

first  tension  bearing  means  extending  between 
the  mast  and  the  boom  for  supporting  the  boom 
from  the  mast;  and 
second  tension  bearing  means  supporting  the 
mast; 
the  relative  positioning  of  the  base  of  the  mast 
and  the  base  of  the  boom  being  adjustable  for 
mounting  and  demounting  of  the  crane. 
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