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&  Quick-release  mooring  apparatus  for  floating  vessels. 

(57)  An  improved  platform-mounted  apparatus  for 
holding  and  rapidly  releasing  a  flexible  load  line  (38) 
having  the  properties  of  a  wire  rope  comprises 

\|  wedge  gripper  means  (100)  for  holding  the  line  up  to 
5  a  tensile  force  substantially  equal  to  the  breaking 
.j.  strength  of  the  line.  The  gripper  means  comprise  a 
—  grip  frame  (54,  60,  62)  for  mounting  to  the  platform 
~(10)  and  a  pair  of  opposed  grip  wedges  (74).  A  grip 
3  body  (102)  has  seating  surfaces  which  taper  toward 
Oeach  other  such  that  motion  of  the  grip  wedges  (74) 
^into  the  taper  of  the  seating  surfaces  (78)  causes  the 
3  opposed  grip  wedges  to  wedge  together  to  engage 
^the  line  (38)  and  motion  out  of  the  taper  of  the 
y  seating  surfaces  causes  release  of  the  line.  Release 

means  connected  to  the  pair  of  grip  wedges  (74) 
and  the  grip  body  (102)  positively  move  the  grip 

>ody  (102)  relative  to  the  grip  wedges  (74)  to  cause 
ne  release.  When  the  wedge  gripper  means  is 
:ombined  with  a  winch  means  (40)  for  mounting  to  a 
ilatform,  with  the  winch  means  having  the  ability  to 
Iraw  in  and  hold  the  line  (38)  up  to  a  tensile  force 
ass  than  the  breaking  strength  of  the  line,  the  com- 
lined  apparatus  can  draw  in,  hold,  pay  out  and 
apidly  release  a  mooring  line. 
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uuiuiv-HtLtASfc  MUUHING  APPARATUS  FOR  FLOATING  VESSELS 

Field  of  the  Invention 

This  invention  has  relation  to  the  mooring  of 
floating  vessels  over  predetermined  locations  on 
the  floors  of  bodies  of  water.  More  specifically,  it 
relates  to  the  holding  and  rapid  release  of  wire 
rope  mooring  lines,  as  well  as  the  rapid  paying  out 
and  drawing  in  of  extensive  lengths  of  wire  rope 
mooring  lines  under  varying  loads. 

Description  of  the  Prior  Art 

It  is  known  to  anchor  semi-submersible  off- 
shore  drilling  platforms  in  place  utilizing  elongated 
anchor  lines  extending  out  from  such  platforms  in 
several  directions.  See  U.S.  Patent  Nos.  3,842,776, 
3,318,275  and  3,349,740.  Semi-submersible  oil  ex- 
ploration  and  drilling  platforms  include  large  hori- 
zontal  floats  or  pontoons  that  are  kept  entirely  air- 
illed  while  thay  are  being  towed  into  place  to 
;ause  the  platforms  to  float  on  the  surface  of  the 
vater.  In  order  to  minimize  the  effects  of  ocean 
swells  and  waves  on  the  platforms  during  use  of 
he  platforms  for  their  intended  purposes,  the  pon- 
oons  are  filled  with  water  and  submerged.  This 
.ubjects  only  the  narrow  main  vertical  support  col- 
imns  to  the  surface  action  of  the  sea. 

Relatively  high  tensile  forces  in  the  mooring 
ines  are  necessary  for  stable  mooring.  Once  a 
ilatform  is  in  its  desired  position,  the  sea  water  can 
>e  let  into  the  pontoons  to  achieve  the  desired 
;ubmersion  of  the  platform.  Winches  can  be  used 
d  draw  in  the  lines  at  whatever  force  the  winches 
:an  deliver.  Then,  in  the  process  of  fixedly  mooring 
ne  platform,  the  water  can  be  evacuated  from  the 
lontoons,  leaving  the  mooring  lines  passing 
irough  fairleads  located  at  lower  portions  of  the 
ilatform  to  restrain  the  platform  from  rising  as  the 
lontoons  become  more  and  more  buoyant.  This 
as  the  effect  of  positively  and  firmly  fixing  the 
ositioning  of  the  platform  over  a  drilling  point,  for 
xample,  and  substantially  diminishes  the  effects  of 
urface  action  of  the  seas  on  the  platform.  After 
nd  as  the  pontoons  are  evacuated,  extreme  up- 
ward  forces  are  being  absorbed  by  the  mooring 
nes. 

In  floating  .offshore  drilling  platforms  and  in 
imilar  vessels,  deck  space  and  other  working 
pace  are  at  a  premium.  The  economic  effective- 
ess  of  a  particular  vessel  is  measured  in  propor- 
on  to  the  amount  of  space  available  to  perform 

tne  primary  function  of  the  vessel  (drilling  for  oil, 
for  example)  and  in  reverse  proportion  to  the 
amount  of  space  required  for  the  necessary  sub- 
sidiary  functions  (holding  the  vessel  in  place  and 

5  handling  and  storing  the  mooring  lines,  for  exam- 
ple).  Also  important  is  the  weight  of  deck-located 
mooring  equipment,  because  the  vessel  may  have 
limited  structural  or  carrying  capacity,  most  of 
which  must  be  dedicated  to  its  primary  functions. 

w  In  the  past,  mooring  lines  have  been  handled 
primarily  on  large  winch-driven  single  drums.  Such 
a  drum  must  often  carry  extensive  lengths  of  the 
line  it  holds.  It  must  also  be  able  to  pull  with 
sufficient  force  to  draw  up  a  mooring  line  to  the 

is  desired  tension,  often  several  hundred  thousand 
pounds  of  force.  The  same  line-carrying  drum, 
equipped  with  a  braking  system,  is  usually  also 
required  to  provide  the  braking  or  holding  force 
after  the  desired  mooring  tension  is  achieved. 

?o  Good  designa  and  recent  safety  regulations  in 
some  jurisdictions  have  added  a  new  requirement 
for  mooring  systems,  namely,  the  ability  to  quickly 
release  and  pay  out  the  moored  line  in  certain 
emergency  situations.  For  example,  when  there  is 

is  a  release  of  gas  below  the  surface,  the  buoyancy 
of  the  platform  is  reduced  by  all  the  gas  dissolved 
in  the  surrounding  water.  This  reduced  buoyancy 
can  cause  the  platform  to  sink  rapidly.  One  solution 
is  the  rapid  release  of  one  or  more  mooring  lines 

<o  on  one  side  of  the  platform,  so  that  the  mooring 
forces  in  the  remaining  lines  can  quickly  pull  the 
platform  away  from  its  moored  position. 

When  a  single  winch-driven  drum  is  used,  the 
larger  the  drum,  the  more  difficult  it  is  for  the  drum 

5  to  provide  the  necessary  pulling  and  holding  forces 
under  conditions  where  a  great  deal  of  line  is 
carried  on  the  drum.  As  the  distance  of  the  outer 
wrap  of  the  line  relative  to  the  drum  axis  increases, 
the  torque  necessary  to  place  a  given  tensile  force 

o  in  the  line  increases.  As  greater  tensile  forces  are 
exerted,  there  is  an  increased  tendency  of  the  last 
wrap  of  the  line  to  force  itself  in  between  the  inner 
wraps  of  the  line,  causing  irregular  winding  of  the 
line.  The  preceding  problems  would  become  par- 

5  ticularly  acute  if  safety  design  requirements  were 
to  demand  that  a  winch-driven  drum  hold  or  pull 
forces  approaching  the  breaking  strength  of  the 
mooring  lines.  Usually,  the  breaking  strength  is 
significantly  greater  than  the  typical  forces  pulled 

3  by  the  winch  when  a  mooring  line  and  anchor  are 
set.  These  problems  are  also  acute  when  a  vessel 
made  for  deep-water  mooring  is  moved  to  shal- 
lower  water,  where  a  large  portion  of  each  mooring 
line  is  not  paid  out  and  must  be  stored  in  wraps  on 
each  winch.  This  large  load  of  line  severely  re- 
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duces  the  winch's  ability  to  pull  and  hold  high 
mooring  forces,  because  the  winch  is  always  pull- 
ing  at  a  relatively  large  distance  from  its  drum  axis. 

While  winch-driven  drums  and  their  brakes  and 
power  units  can  be  made  larger  and  more  powerful 
to  deliver  the  required  pulling  and  holding  forces, 
they  become  increasingly  expensive  and  heavy 
and  take  up  more  and  more  valuable  deck  space 
and  carrying  capacity.  Their  size  and  inertia  also 
make  quick  release  mechanisms  for  the  drums 
difficult  to  design.  Also,  in  retrofit  situations,  in- 
creasing  the  size  of  winches  and  related  units  may 
be  limited  by  pre-existing  design  constraints. 

Retrofitting  mooring  systems  to  increase  moor- 
ing  capacity  is  not  uncommon.  Improvements  in 
wire  rope  design  have  permitted  wire  rope  of  a 
given  size  to  have  up  to  40  percent  greater  break- 
ing  strength.  But  more  powerful  (and  larger)  winch- 
es  are  usually  necessary  to  take  advantage  of  this 
added  strength.  Increased  safety  requirements  or 
design  limitations  on  vessel  excursion  in  storm 
situations  may  also  make  it  desirable  to  upgrade 
mooring  systems  on  existing  vessels.  Again,  retro- 
fitting  with  larger  and  more  powerful  conventional 
winch  equipment  offers  one  solution  but  leads  to 
the  problems  discussed.  Additional  lines  can  also 
upgrade  mooring  capability,  but  these,  too,  use  up 
deck  space  and  carrying  capacity. 

One  alternative  to  winch-driven  drums  is  a  lin- 
ear  pulling  machine,  such  as  that  sold  under  the 
trademark  "Lucker"  by  American  Hoist  &  Derrick 
Company,  Marine/Energy  Division,  St.  Paul,  Min- 
nesota.  Such  machines  use  two  Lucker  wedge  grip 
assemblies,  one  of  which  can  be  reciprocated  rela- 
tive  to  the  other  to  pull  successive  short  lengths  of 
line  with  high  forces.  But  these  machines,  while 
capable  of  pulling  high  forces  and  holding  to  the 
breaking  strength  of  a  line,  are  not  suited  for  rapid 
pulling.  Also,  because  their  holding  force  on  a  line 
depends,  in  part,  on  tension  in  the  line,  they  pose 
special  problems  for  rapid  release.  In  particular,  a 
Lucker  grip,  when  holding  a  line  under  tension, 
must  have  all  or  substantially  all  of  that  tension 
removed  before  the  grip  wedges  can  be  released. 

U.S.  Patent  No.  4,446,807  shows  a  mooring 
system  using  both  a  winch-driven  drum  and  a 
Lucker  pulling  machine.  The  former  is  used  for  all 
line  handling  and  pulling,  except  pulling  involving 
the  highest  line  tension,  where  the  latter  is  em- 
ployed. 

The  grip  wedges  of  the  Lucker  machine  in 
Patent  No.  4,446,807  can  not  only  be  used  in  line 
pulling  but  can  also  provide  line  holding.  This  is 
advantageous,  because  when  a  Lucker  grip  holds 
the  line,  the  load  is  taken  off  other  components. 
With  a  Lucker  grip  located  above  the  fairlead,  the 
winch  and  its  brake  and  bearings  are  relieved  of 
load,  saving  wear  and  tear  and  facilitating  inspec- 

tion,  adjustment  and  repair.  In  some  installations,  it 
would  even  be  possible  to  move  a  winch  to  another 
position  or  use  it  for  another  purpose  while  the 
Lucker  grip  holds  the  line.  But  use  of  a  Lucker  grip 

5  to  hold  a  mooring  line  poses  a  dilemma,  because  a 
Lucker  grip  is  capable  of  holding  forces  greater 
than  those  developed  by  either  the  winch-driven 
drum  or  the  pulling  section  of  the  linear  pulling 
machine  in  a  mooring  system  such  as  in  Patent 

w  No.  4,446,807.  If  a  Lucker  grip  is  on  a  line  and  the 
line  tension  increases,  due  to  a  storm  or  raising  of 
the  platform  by  change  in  buoyancy,  so  that  line 
tension  exceeds  the  pulling  capability  of  the  winch- 
driven  drum  and  the  pull  section  of  the  Lucker 

75  machine,  then  the  line  cannot  be  released  until 
tension  decreases  (except  by  cutting,  in  which 
case  the  mooring  is  irretrievably  lost).  Patent  No. 
4,446,807  provides  no  mechanism  for  releasing  a 
Lucker  grip  when  tension  of  the  line  in  the  grip 

20  cannot  be  relieved. 
Even  in  situations  where  a  winch-driven  drum 

or  the  pulling  section  of  a  linear  pulling  machine 
can  pull  with  enough  force  to  relieve  the  tension  on 
a  line  held  by  a  Lucker  grip,  readying  the  equip- 

25  ment  to  deliver  this  force  may  take  time.  In  an 
emergency,  quick  release  of  the  line  is  highly  de- 
sirable. 

A  solution  that  has  been  proposed  is  an  over- 
center  trip  mechanism  that  permits  a  Lucker  grip  in 

30  a  linear  pulling  machine  to  move  a  short  distance 
in  the  direction  of  the  mooring  line's  pull  to  come 
into  contact  with  a  pair  of  projections  that  prevent 
motion  of  the  grip  wedges  holding  the  line.  Al- 
though  the  grip  wedges  are  stopped,  the  body  of 

35  the  Lucker  grip  will  continue  to  travel  a  brief  dis- 
tance  beyond  the  stopping  point  of  the  grip 
wedges.  Due  to  the  grip  wedges'  construction,  this 
relative  motion  between  the  grip  wedges  and  the 
grip  body  causes  the  grip  wedges  to  release  the 

40  line.  A  serious  drawback  of  this  design  is  that  it 
relies  on  momentum  of  the  grip  body  to  separate 
the  grip  body  and  the  grip  wedges.  This  momen- 
tum  may  not  be  reliable  and  will  be  less  effective  in 
horizontal  positions  of  a  Lucker  grip,  where  gravity 

45  will  not  help  accelerate  the  grip  body.  If  friction  or 
some  other  obstructive  force  intervenes,  there  is  no 
positive  action  to  separate  the  grip  body  and  its 
grip  wedges  to  cause  line  release. 

What  is  needed  in  the  prior  art  is  mooring 
so  apparatus  that  permits  positive  and  quick  release  of 

mooring  lines,  that  can  deliver  required  pulling 
forces  and  pull  at  high  speeds  and  that  permits 
holding  to  the  breaking  strength  of  a  line. 

55 
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summary  or  trie  invention 

The  present  invention  is  an  improved  platform- 
mounted  apparatus  for  holding  and  rapidly  releas- 
ing  a  flexible  load  line  having  the  properties  of  a  5 
wire  rope.  The  invention  comprises  wedge  gripper 
means  for  holding  the  line  up  to  a  tensile  force 
substantially  equal  to  the  breaking  strength  of  the 
line,  with  the  gripper  means  comprising  a  grip 
frame  for  mounting  to  the  platform  and  a  pair  of  ro 
opposed  grip  wedges,  the  wedges  having  opposed 
internal  gripping  surfaces  for  engaging  the  line  and 
external  wedging  surfaces  that  taper  toward  each 
other  in  the  direction  of  the  tensile  force  in  a 
gripped  line,  each  grip  wedge  having  a  wide  end  15 
and  a  narrow  end.  Grip  connection  means  connects 
the  wide  end  of  each  grip  wedge  to  the  grip  frame, 
said  grip  connection  means  defining  a  lower  travel 
limit  for  each  grip  wedge  in  the  direction  of  the 
tensile  force  in  a  gripped  line.  A  grip  body  has  20 
opposed  seating  surfaces  against  which  the  exter- 
nal  wedging  surfaces  of  the  grip  wedges  moveably 
bear,  said  seating  surfaces  tapering  toward  each 
other  at  substantially  the  same  angle  as  the  exter- 
nal  wedging  surfaces,  such  that  motion  of  the  grip  25 
wedges  into  the  taper  of  the  seating  surfaces 
:auses  the  opposed  grip  "wedges  to  wedge  to- 
gether  to  engage  the  line  and  motion  out  of  the 
:aper  of  the  seating  surfaces  causes  release  of  the 
ine.  Release  means  connected  to  the  pair  of  grip  30 
wedges  and  the  grip  body  positively  move  the  grip 
oody  relative  to  the  grip  wedges  to  cause  line 
'elease.  When  the  wedge  gripper  means  is  com- 
oined  with  a  winch  means  for  mounting  to  a  plat- 
:orm,  with  the  winch  means  having  the  ability  to  35 
draw  in  and  hold  the  line  up  to  a  tensile  force  less 
:han  the  breaking  strength  of  the  line,  the  corn- 
Dined  apparatus  can  draw  in,  hold,  pay  out  and 
'apidly  release  a  mooring  line. 

It  is  an  objective  of  the  invention  to  provide  an  40 
apparatus  for  drawing  in,  holding,  paying  out  and 
@apidly  releasing  a  flexible  load  line  having  the 
3roperties  of  a  wire  rope,  where  the  apparatus 
lolds  to  the  breaking  strength  of  the  line. 

It  is  another  objective  of  the  invention  to  pro-  45 
ride  an  apparatus  for  drawing  in,  holding,  and 
jaying  out  a  flexible  load  line  that  has  a  tapered 
vedge  grip  assembly  with  means  for  positive,  rapid 
elease  of  the  grip  wedges. 

It  is  a  further  objective  of  the  invention  to  50 
jrovide  an  apparatus  for  drawing  in,  holding  and 
jaying  out  a  flexible  load  line  that  utilizes  a  traction 
>r  other  winch  to  draw  in  the  line  up  to  a  line 
ension  less  than  the  breaking  strength  of  the  line 
md  a  tapered  wedge  grip  assembly  to  releasably  55 
lold  the  line  up  to  the  breaking  strength  of  the  line. 

It  is  an  additional  objective  of  the  invention  to 
jrovide  a  mooring  system  that  can  be  used  as 

original  equipment  or  built  as  a  retrofit,  in  which  a 
tapered  wedge  grip  assembly  is  used  to  hold  loads 
greater  than  those  introduced  by  associated  winch 
means  and  to  relieve  the  associated  winch  means 
of  the  wear  and  tear  placed  on  it  by  a  mooring  line. 

These  and  other  objectives  will  become  more 
apparent  in  the  following  detailed  description  of  the 
invention  and  by  reference  to  the  attached  draw- 
ings. 

Brief  Description  of  the  Drawing 

Fig.  1  is  an  elevational  view  of  a  semi- 
submersible  offshore  oil  exploration  and  drilling 
platform  employing  the  mooring  apparatus  of  the 
present  invention. 

Fig.  2  is  an  enlarged  elevational  view  of  the 
platform  and  some  of  the  apparatus  of  Fig.  1  . 

Fig.  3  is  a  top  plan  view  of  the  platform  and 
apparatus  of  Figs.  1  and  2  taken  on  the  line  3-3  in 
Fig.  2,  with  parts  omitted  for  clarity  of  illustration. 

Fig.  4  is  an  enlarged  fragmentary  top  plan 
iriew  of  one  of  the  four  main  vertical  support  col- 
umns. 

Fig.  5  is  a  fragmentary  elevational  view  of  an 
jpper  portion  of  the  vertical  support  column  of  Fig. 
4  with  parts  in  section  and  parts  broken  away. 

Fig.  6  is  an  enlarged  fragmentary  elevational 
/iew  of  a  portion  of  the  vertical  support  column  of 
-igs.  4  and  5  as  seen  from  the  right  in  Fig.  5  with 
tie  grip  lid  of  the  tapered  wedge  grip  assembly 
•emoved  for  purposes  of  illustration. 

Fig.  7a  is  a  detail  elevational  view  showing  a 
Dortion  of  the  quick  release  mechanism  on  the 
:apered  wedge  grip  assembly  of  the  present  inven- 
ion,  with  wedge  activation  cylinders  and  other 
jarts  removed  for  clarity  of  illustration. 

Fig.  7b  is  a  side  view  of  the  tapered  wedge 
grip  assembly  as  shown  in  Fig.  7a  taken  along  line 
3-B  of  Fig.  7a,  with  additional  parts  removed  for 
;larity  of  illustration. 

Fig.  8  is  a  side  view  of  the  tapered  wedge 
pjrip  assembly  as  shown  in  Fig.  7a,  with  additional 
jarts  removed  for  clarity  of  illustration. 

Fig.  9  is  a  sectional  view  taken  along  line  A- 
\  of  Fig.  8. 

Fig.  10  is  a  schematic  drawing  of  a  variation 
)f  the  present  invention  in  which  a  portion  of  the 
nooring  line  is  chain  rather  than  wire  rope. 

Detailed  Description  of  the  Preferred  Embodiment 

A  semi-submersible  oil  exploration  and  drilling 
jlatform  or  vessel  10  is  shown  in  Figs.  1  through  3 
is  including  a  pair  of  horizontal  pontoons  12,  12 
iupporting  a  deck  14  on  four  main  vertical  cylin- 
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drical  hollow  support  columns  16.  Horizontal  sup- 
port  braces  18,  19,  20  and  21  extend  between 
adjacent  support  columns  16  and  underlie  the  deck 
1  4  to  provide  support  for  the  deck.  Diagonal  braces 
24  between  the  horizontal  braces  and  the  vertical 
support  columns  add  further  rigidity. 

The  pontoons  12  can  be  selectively  opened  to 
sea  water  or  can  be  pumped  dry  in  any  usual  or 
preferred  manner  (using  equipment  not  shown), 
depending  on  whether  it  is  desired  to  initially  have 
the  platform  or  vessel  10  float  with  the  pontoons 
submerged  or  float  on  the  surface  of  the  supporting 
body  of  water.  The  platform  10  is  also  provided 
with  a  source  of  electrical  energy  (not  shown)  of 
any  usual  or  preferred  type.  All  of  the  structure 
described  to  this  point  is  well  known  in  the  prior  art 
and  forms  no  part  of  the  present  invention  per  se. 

In  the  form  of  the  invention  shown,  the  power 
source  for  operating  the  apparatus  of  the  invention 
includes  a  power  unit  26  associated  with  the  top  of 
the  support  columns  16  (Fig.  6).  The  details  of 
these  power  units  are  not  shown,  as  these  units 
could  take  many  forms  in  providing  the  necessary 
hydraulic  fluid  and  air  under  pressure  to  operate 
the  illustrated  apparatus  of  the  invention.  Motors 
and  hydraulic  pumps  could  be  provided  in  each  of 
the  four  power  units  26. 

While  many  configurations  of.  mooring  lines  are 
possible,  using  various  numbers  of  lines,  by  way  of 
example  the  invention  will  be  explained  in  terms  of 
a  mooring  system  with  eight  lines.  In  this  system, 
eight  separate  single  drum  storage  winches  30  are 
provided  to  aid  the  eight  corresponding  traction 
winches  40  with  which  the  storage  winches  30  are 
associated  and  for  accumulation  of  line  handled  by 
the  mooring  system.  Two  such  storage  winches  30 
are  mounted  inside  of  each  of  the  hollow  vertical 
support  columns  16.  As  best  seen  in  Figs.  2  and  3, 
one  of  each  pair  of  winches  30  is  mounted  on  a 
lower  transversely  extending  winch  support  frame 
32,  while  the  other  winch  of  the  pair  is  mounted  at 
right  angles  to  the  first  whinch  on  an  upper  trans- 
versely  extending  winch  support  frame  34.  Each 
winch  30  includes  braking  means,  such  as  an  ex- 
ternal  band  type  brake  36  (Fig.  5),  preferably  one 
which  is  spring  set  and  power  released  as  in  the 
form  of  the  invention  shown.  As  the  winching  force 
requirements  for  the  storage  winches  30  are  a 
small  proportion  of  the  force  requirements  for  the 
traction  winches  discussed  below  (only  a  small 
amount  of  back-tension  needs  to  be  applied),  many 
different  power  operated  winches  would  be  sat- 
isfactory  for  this  purpose.  An  American  Hoist  & 
Derrick  Company  Anchor  Hoist  with  drum  grooved 
to  receive  3-3/4  inch  (9.6  cm)  diameter  wire  rope 
and  having  a  capability  of  operating  at  high 
speed/low  torque  and  of  operating  at  low 
speed/high  torque  is  an  example  of  typical  satisfac- 

tory  equipment. 
A  flexible  mooring  line  such  as  wire  rope  38 

includes  an  inner  end  portion  which  is  fastened  to 
and  wound  on  the  drum  of  each  storage  winch  30. 

5  This  line  38  extends  up  out  of  the  top  of  its  support 
column  16  to  a  twin  drum  traction  winch  40,  as 
shown  in  Figs.  2,  4-5,  with  drums  41  ,  43  driven  by 
a  single  pinion  gear  (not  shown).  (These  winches 
permit  maximum  advantage  to  be  obtained  from 

10  the  inventive  apparatus.  However,  the  traction 
winches  40  could  also  be  replaced  with  single 
drum  winches  mounted  in  the  same  position  or 
with  single  drum  winches  replacing  the  storage 
winches  30  and  used  with  a  head  sheave  placed 

75  where  drum  42  is  located  or  with  a  linear  pulling 
machine.)  The  line  38  is  wrapped  three  or  more 
times  (preferably  five  to  seven  times)  around  the 
linked  pair  of  drums  41,  43  forming  each  traction 
winch  40.  The  outermost  drum  43  of  the  linked  pair 

20  is  mounted  at  the  outer  edge  of  its  respective 
support  column  16  so  that  the  line  38  can  be  led 
down  the  outside  of  the  column  16  toward  other 
elements  of  the  mooring  apparatus. 

At  a  lower  portion  of  each  vertical  support 
25  column  16,  a  fairleader  or  fairlead  means  42  is 

mounted  below  each  traction  winch  40  in  position 
so  that  mooring  line  38  being  carried  by  traction 
winch  40  will  run  essentially  vertically  down  from 
that  traction  winch  40  and  onto  the  fairleader  or 

30  fairlead  means  42  where  it  will  be  encompassed 
and  guided  by  that  fairleader.  The  fairleader  42 
includes  a  sheave  44  that  is  rotatably  mounted  on 
a  horizontal  axis  with  respect  to  side  plates  46,  46 
of  the  fairleader.  These  side  plates  46,  46  are 

35  pivotally  mounted  on  a  vertical  axis  with  respect  to 
a  lower  portion  of  the  support  column  16. 

Mounted  on  the  outside  vertical  cylindrical  wall 
of  each  main  support  column  16  is  a  pair  of  ta- 
pered  wedge  grip  assemblies  100,  placed  at  a  90 

40  degree  angle  to  each  other  and  each  in  encom- 
passing  relationship  with  respect  to  one  of  the 
flexible  mooring  lines  38.  As  best  seen  in  Fig.  6, 
each  wedge  grip  assembly  100  is  mounted  on  grip 
frame  including  an  upper  cross  head  54  and  par- 

45  allel  side  beams  60  joined  to  a  lower  crosshead  62. 
A  pair  of  grip  guide  tabs  56,  56  extend  outwardly 
from  the  grip  body  102  to  slide  with  respect  to 
guide  tracks  58,  58  which  are  fixedly  mounted  to 
the  inside  of  side  beams  60  on  the  outer  surface  of 

so  the  support  column  16.  Each  wedge  grip  assembly 
100  includes  grip  body  102  and  a  grip  lid  72.  In  fig. 
6  the  grip  lid  72  is  shown  as  being  removed  from 
the  wedge  grip  assembly  100  in  order  to  more 
clearly  illustrate  the  operation  of  the  wedge  grip 

55  assembly  100.  As  most  clearly  seen  in  Figs.  6  and  . 
7a,  each  wedge  grip  assembly  100  includes  ta- 
pered  grip  wedges  74.  74  having  gripping  surfaces 
appropriately  grooved  to  receive  and  act  on  the 
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riexiDie  mooring  line  38.  The  wedge  grip  assembly 
100  is  symmetrical  about  the  center  line  of  the  line 
38.  Roller  bearings  76  support  the  outer  tapered 
wedging  surfaces  of  these  wedges  74,  74  on  ta- 
pered  opposed  seating  surfaces  78,  78  which  form 
an  integral  part  of  the  grip  body  102.  Tracks  (not 
shown)  in  the  grip  lid  72  or  grip  body  102  cause 
the  grip  wedges  74,  74  to  stay  in  contact  with 
bearings  76. 

Referring  now  also  to  Figs.  7b  and  8,  each 
wedge  grip  assembly  100  has  a  pair  of  hydraulic 
cylinders  82,  82  for  wedge  actuation.  (For  drawing 
simplicity,  only  one  of  the  pair  is  shown  in  Figs.  7a 
and  7b.)  The  rod  of  each  of  these  cylinders  82  is 
connected  to  one  of  the  grip  wedges  74,  74  at  an 
ear  130.  The  other  end  of  each  cylinder  82  is 
connected  via  L-shaped  bracket  81  to  a  wedge 
support  138,  that,  in  turn,  is  connected  to  cros- 
shead  54.  When  the  cylinders  82  of  a  particular 
wedge  grip  assembly  100  are  both  activated  to 
move  the  rods  into  the  cylinders  82,  the  grip 
wedges  74,  74  of  that  wedge  grip  assembly  100 
will  be  moved  upwardly  with  respect  to  grip  body 
102  and  out  of  the  taper  of  the  opposed  seating 
surfaces  78,  thus  moving  that  wedge  grip  assembly 
100  effectively  into  clearing  or  releasing  relation- 
ship  with  respect  to  its  mooring  line  38. 

When  the  cylinders  82  of  a  wedge  grip  assem- 
bly  100  are  activated  to  extend  their  rods  outwardly 
and  downwardly  from  their  cylinder  bodies,  the  grip 
wedges  74,  74,  acting  under  the  influence  of  ta- 
pered  seating  surfaces  78  and  roller  bearings  76 
(only  partially  shown  in  Fig.  7a),  are  brought  into 
:ontacting  and  positive  gripping  relationship  with 
'espect  to  the  wire  rope  flexible  mooring  line  38. 

As  discussed  above  and  as  may  be  seen  from 
the  wedge  construction  of  grip  assembly  100,  once 
[he  grip  wedges  74,  74  contact  a  line  38  under 
tension,  they  are  drawn  by  rope  friction  into  the 
taper  of  the  seating  surfaces  78,  causing  the  grip 
squeeze  on  line  38  to  become  tighter.  This  geome- 
:ry,  combined  with  the  strength  of  the  materials 
:rom  which  the  wedge  grip  assembly  .100  is  made, 
oerm  its  it  to  hold  to  the  breaking  strength  of  the 
ine  38.  Conversely,  release  of  the  line  38  from  the 
gripper  jaws  74,  74  normally  requires  that  the  ten- 
sion  in  line  38  be  relieved;  otherwise,  the  grip 
wedges  74,  74  cannot  be  withdrawn  (because  of 
riction)  from  their  wedged  position  against  the  line 
38. 

In  the  present  invention  a  positive  release 
nechanism  is  associated  with  the  wedge  grip  as- 
sembly  100  that  permits  the  grip  body  102  with  the 
seating  surfaces  78  to  be  moved  relative  to  the  grip 
wedges  74,  74  between  a  grip  position  and  a 
•elease  position.  In  particular,  the  grip  body  102, 
/vhen  in  its  grip  position,  is  moved  a  short  distance 
rom  that  position  in  the  direction  of  the  mooring 

line  tensile  force  while  the  grip  wedges  74,  74  are 
held  stationary  (or  move  a  lesser  distance),  such 
that  the  tightly  wedged  position  of  the  grip  wedges 
74,  74  is  relieved.  After  the  wedged  position  of  the 

5  grip  wedges  74,  74  is  relieved,  the  grip  body  102  is 
in  its  release  position.  This  position  releases  the 
line  38  to  run  out  until  tension  is  relieved  or  until 
the  release  mechanism  is  reversed  to  bring  the 
grip  body  102  back  to  its  grip  position,  where  the 

jo  grip  wedges  74,  74  can  again  be  brought  into  tight 
wedging  relationship  with  the  seating  surfaces  78 
and  the  line  38  by  cylinders  82. 

As  best  seen  in  Figs.  7a,  7b  and  8,  the  grip 
body  102  has  a  pair  of  ears  112  at  its  upper 

75  corners.  To  each  ear  112  is  connected  (in  Fig.  8 
this  construction  is  shown  as  a  side  view  for  only 
the  right  ear  (as  seen  in  Fig.  7a),  but  it  is  present 
on  both)  a  pair  of  release  links  116,  one  on  the 
front  and  one  on  the  back  side  of  each  ear  112. 

20  The  lower  end  of  the  pair  of  release  links  116,  116 
is  connected  to  the  ear  112  by  a  pin  113.  Each 
upper  end  of  each  pair  of  release  links  116  is 
connected  to  a  cam  119  on  a  cam  shaft  118.  In 
particular,  the  circular  opening.  117  in  each  of  the 

25  pair  of  release  links  116,  116  receives  one  end  of  a 
cam  119  of  circular  cross-section.  Each  cam  119  is 
mounted  off-center  in  the  same  fashion  on  its  cam 
shaft  118,  which  is  received  in  the  opening  at  the 
lower  end  of  a  pair  of  cam  shaft  supports  120 

jo  connected  to  crosshead  54.  As  can  be  seen,  when 
the  cam  shaft  1  1  8  and  cam  119  are  in  the  position 
shown  in  the  right  side  of  Fig.  7a,  each  release  link 
116  is  raised  so  that  the  center  of  the  opening  117 
is  above  the  center  axis  of  the  cam  shaft  118.  After 

35  the  cam  shaft  118  is  rotated  180  degrees  from  this 
position,  the  center  of  the  opening  117  is  below  the 
center  axis  of  the  cam  shaft  118.  This  180  degree 
rotation  thus  moves  the  grip  body  102  a  distance 
equal  to  twice  the  maximum  distance  between  the 

<o  center  of  cam  1  1  9  and  the  center  of  cam  shaft  1  1  8. 
Referring  still  to  Figs.  7a,  7b  and  8,  it  will  be 

seen  that  each  of  grip  wedges  74,  74  has  a  con- 
nection  ear  130  at  its  upper  end.  To  each  connec- 
tion  ear  130  is  connected  a  pair  of  wedge  links 

is  132,  one  on  the  front  and  one  on  the  back  side  of 
each  ear  130.  The  lower  end  of  the  pair  of  wedge 
links  132  is  connected  to  the  ear  130  by  a  pin  131. 
As  best  seen  in  Fig.  7b,  this  pin  131  also  serves  as 
a  connection  point  for  the  rod  of  wedge  actuation 

;o  cylinder  82.  Each  upper  end  of  the  pair  of  wedge 
links  132  has  a  slot  134  in  it,  in  which  a  connection 
pin  135  resides.  The  connection  pin  135  extends  in 
either  direction  from  a  wedge  support  138  con- 
nected  to  crosshead  54.  (The  base  of  cylinder  82  is 

>5  connected  to  wedge  support  138  by  L-shaped  con- 
nection  bracket  81.)  As  can  be  seen,  the  slots  134 
permit  the  grip  wedges  74,  74  to  be  drawn  upward 
in  the  direction  of  the  crosshead  54  by  cylinders 
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82.  Downward  travel  of  the  grip  wedges  74,  74  is 
limited  by  the  length  of  the  slots  1  34. 

Referring  now  to  Figs.  7a,  8  and  9,  the  release 
actuator  assembly  150  that  utilizes  the  previously 
described  structure  for  connecting  the  grip  body 
102  and  the  grip  wedges  74,  74  to  the  crosshead 
54  will  be  explained.  As  noted  above,  rotation  of 
the  cam  shafts  118  drives  the  grip  body  102  away 
from  or  toward  the  crosshead  54.  Rotating  the  cam 
shafts  118  is  accomplished  in  a  release  actuator 
assembly  150  that  includes  a  toothed  rack  152 
mounted  on  a  hydraulic  cylinder  154,  the  rod  155 
of  which  is  connected  to  cylinder  support  158  on 
crosshead  54.  The  rack  152  has  teeth  on  both 
sides,  which  engage  and  mesh  with  teeth  on  the 
circumference  of  a  pair  of  release  gears  160.  Each 
release  gear  160  is  rigidly  attached  to  the  extended 
portion  of  one  of  the  cam  shafts  118  that  passes 
through  cam  shaft  supports  120.  Downward  travel 
(as  seen  in  Figs.  7a  and  8)  of  the  rack  152  driven 
by  the  cylinder  154  causes  the  release  gears  160, 
1  60  to  rotate  (in  opposite  directions)  and  with  them 
the  two  cam  shafts  118,  118.  Each  cam  shaft  118, 
in  turn,  rotates  one  of  the  two  cams  119,  119. 
Upward  motion  of  the  rack  1  52  rotates  the  cams  in 
the  opposite  direction.  Because  the  centers  of  the 
cam  shafts  118  and  the  pins  135  are  aligned,  and 
because  slot  134  is  just  long  enough  to  allow  the 
grip  wedges  74,  74  to  achieve  their  full  grip  on  line 
38  when  the  full  length  of  slot  134  utilized,  the 
rotation  of  offset  cams  119  always  moves  the  grip 
body  102  positively  down  and  away  relative  to  the 
wedge  grips  74,  74.  This  causes  the  wedging  of 
the  wedge  grips  74,  74  against  the  line  38  to  be 
released  due  to  the  taper  of  the  seating  surfaces 
78,  78. 

Fig.  10  shows  an  alternative  embodiment  of  the 
invention  that  permits  the  outer  part  of  the  mooring 
line  to  be  chain  while  the  inner  part  is  wire  rope. 
This  embodiment  is  very  similar  to  the  previously 
described  embodiment  in  that  it  includes  a  storage 
winch  30  mounted  below  a  twin  drum  traction 
winch  40  to  take  up,  pay  out  and  carry  the  line  38 
handled  by  the  traction  winch  40.  The  line  38  from 
the  traction  winch  40  passes  through  a  positively 
releaseable  wedge  grip  assembly  100  as  previous- 
ly  described  on  its  way  to  a  sheave  39.  At  the  edge 
of  the  top  of  column  16  is  located  a  so-called 
wildcat  47,  a  sheave  specifically  adapted  to  handle 
chain.  Accordingly,  the  line  38  changes  from  wire 
rope  to  chain  between  the  sheave  39  and  the 
wildcat  47.  The  wildcat  47  leads  the  line  38  to  the 
usual  underwater  fairlead  42,  that  is  also  adapted  to 
handle  chain. 

In  the  embodiment  of  Fig.  10,  the  invention 
functions  in  much  the  same  manner  as  in  other 
smbodiments,  except  that  when  the  chain  portion 
of  the  line  38  reaches  the  sheave  39,  it  is  not 

drawn  in  further  by  winch  40.  If  the  chain  portion  of 
the  line  38  must  be  drawn  in,  it  is  lifted  in  by  power 
supplied  to  sheave  47  and  permitted  to  accumulate 
in  the  chain  locker  26  located  below  the  sheave  47. 

5 

Use  and  Operation 

To  make  use  of  the  apparatus  of  the  invention 
ro  as  disclosed  in  Figs.  1  through  9,  semi-submersible 

011  exploration  and  drilling  platform  or  rig  10  can  be 
towed  into  position  for  use  with  all  of  the  pontoons 
12  evacuated,  thus  supporting  the  rig  10  with  the 
pontoons  12  substantially  at  the  surface  of  the 

75  water.  The  pontoons  12  can  then  be  flooded  suffi- 
ciently  to  support  the  rig  10  at  somewhat  below  the 
desired  final  deck  elevation  with  respect  to  the 
surface  of  the  sea  or  other  body  of  water.  In  other 
words,  it  is  at  or  somewhat  below  the  position  as 

20  illustrated  in  Fig.  1  . 
With  mooring  line  38  extending  from  one  of  the 

storage  winches  30,  over  and  around  the  twin 
drums  of  traction  winch  40,  down  through  a  gripper 
assembly  100  and  through  fairlead  means  42,  an 

25  anchor  84  is  attached  84  is  attached  to  the  out- 
ermost  end  of  the  mooring  line.  The  anchor  is 
offloaded  onto  a  tug  or  other  appropriate  tender 
vessel  86.  Both  pairs  of  cylinders  82,  82  of  the 
gripper  assembly  100  are  activated  to  -move  the 

30  grip  wedges  74,  74  out  of  contact  with  the  mooring 
line  38;  the  brake  36  on  storage  winch  30,  and  the 
brake  (not  shown)  on  the  traction  winch  40  are  also 
released.  The  tender  vessel  or  tender  86  hauls  out 
the  anchor  84  and  mooring  line  38  to  position  the 

35  anchor  84  substantially  directly  over  where  it  is 
going  to  be  needed  to  combine  with  the  other 
seven  anchors  and  mooring  lines  to  position  the 
drilling  platform  or  rig  10  in  its  desired  location 
while  it  is  being  used  for  its  intended  purpose.  An 

40  anchor  trip  line  or  buoy  line  92  will  be  attached  to 
the  anchor  84  and  the  anchor  84  will  then  be 
lowered  to  the  sea  bottom  88,  and  a  buoy  90 
attached  to  the  anchor  line  to  identify  the  anchor 
location.  This  process  is  repeated  seven  more 

45  times  until  all  eight  anchors  are  in  their  working 
positions. 

The  anchors  84  can  then  be  set,  one  pair  at  a 
time.  The  anchors  84  making  up  each  pair  are 
those  which  are  connected  to  mooring  lines  38  in 

so  direct  opposition  to  each  other.  For  example,  the 
anchors  84  and  84  as  seen  in  the  left  and  right 
lower  corners  of  Fig.  1  will  be  set  at  the  same  time 
so  that  the  net  effect  on  the  positioning  of  the  rig 
10  will  be  negligible. 

55  Setting  of  each  pair  of  anchors  84  is  accom- 
plished  by  engaging  the  clutch  of  each  of  the 
traction  winches  40  and  driving  the  winch  in  a 
direction  to  wind  in  on  mooring  line  38  at  high 

7 
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apoou  emu  iuw  lurque  unw  me  siacK  is  out  or  eacn 
of  the  mooring  lines  38.  Storage  winch  30  accu- 
mulates  the  line  38  as  it  is  drawn  in  and  aids  its 
corresponding  traction  winch  40  by  maintaining  a 
tension  of  approximately  10  to  15  percent  of  the 
tension  provided  by  the  traction  winch  40.  Next,  the 
winches  40  can  be  operated  at  slow  speed/high 
torque  to  approach  the  tension  desired  in  the  load 
lines  38.  This  tension  is  usually  less  than  the 
breaking  strength  of  a  line  38,  typically  50  to  60 
percent  of  such  breaking  strength.  Storage  winch 
30  is  again  operated  in  a  cooperative  manner  to 
maintain  a  tensile  force  of  approximately  10  to  15 
percent  of  the  tensile  force  applied  at  the  traction 
winch  40  and  to  accumulate  the  line  38.  While 
mooring  requirements  can  vary  substantially,  in  a 
typical  mooring  situation  a  basic  mooring  line  ten- 
sion  of  approximately  150,000  lbs.  might  be  pulled 
by  each  traction  winch  40.  The  winch  40  would 
orobably  be  capable  of  a  stall  pull  of  about  750,000 
bs.,  which  would  be  approximately  two-thirds  of 
tie  breaking  strength  of  the  line.  The  storage  winch 
30  would  thus  need  to  pull  up  to  about  15,000  to 
22,500  lbs. 

To  hold  the  line  38  after  the  desired  mooring 
ension  is  obtained,  the  cylinders  82,  82  of  the 
jripper  assemblies  100  will  be  activated  to  cause 
he  corresponding  grip  wedges  74,  74  to  firmly  and 
nositively  grip  the  mooring  lines  38.  The  cylinders 
32,  82  will  be  powered  to  tend  to  move  their  rods 
jut  of  their  cylinders,  thus  providing  the  maximum 
lolding  or  wedging  action  on  the  grip  wedges  74, 
74.  The  rig  10  becomes  permanently  moored  in  its 
)recise  position  with  the  surface  winds  and  wave 
iction  having  a  minimum  effect. 

Using  the  positively  releasable  gnpper  means 
>f  the  inventive  apparatus,  the  mooring  system  is 
:apable  of  holding  the  mooring  lines  38  under  any 
ipplied  force  on  those  lines  38  up  to  the  breaking 
loint  of  the  lines  themselves.  Should  more  or  less 
snsion  be  desired  on  the  mooring  lines  38  for  any 
eason,  once  the  lines  are  set  in  position  as  de- 
scribed  above,  this  tension  can  be  achieved  by 
ivacuating  more  of  the  water  from  the  pontoons  1  2 
ir  by  introducing  more  water  into  those  pontoons. 
:  an  emergency  situation  arises,  one  or  more  posi- 
ve  release  mechanisms  150  associated  with  a 
/edge  grip  assembly  100  can  be  actuated  via  its 
ydraulic  cylinder  154.  By  rotation  of  the  cam 
hafts  118  and  cams  119,  the  grip  body  102  with 
s  seating  surfaces,  78,  78  is  positively  driven 
eyond  the  travel  limit  of  the  grip  wedges  74,  74 
sstrained  by  their  respective  wedge  links  132.  This 
auses  the  grip  wedges  74,  74  to  be  relieved  of 
leir  wedging  force  and  rope  friction  and  permits 
lem  to  retract  from  the  line  38.  The  line  38  is 
uickly  released  to  run  out  as  needed. 

The  invention  is  particularly  well  suited  for 

retrofit  applications  where  an  improved  mooring 
system  is  needed  that  is  capable  of  holding  a 
platform  or  vessel  10  with  mooring  forces  exceed- 
ing  those  in  the  original  design.  If  the  original 

5  design  of  a  platform  or  vessel  10  includes  single 
drum  winches  capable  of  pulling  only  with  a  force 
that  is  less  than  the  breaking  strength  of  a  mooring 
line  38  and  having  winch  braking  systems  that  also 
hold  up  to  a  force  less  than  the  breaking  strength, 

10  then  the  introduction  of  a  positively  releasable 
wedge  grip  assembly  100  in  accordance  with  the 
present  invention  on  each  line  38  immediately  in- 
creases  the  holding  capacity  of  the  mooring  sys- 
tem  to  the  full  breaking  strength  of  the  lines  38.  If, 

15  at  the  same  time,  the  lines  are  upgraded  with  new 
lines  that  have  a  higher  breaking  strength  without  a 
significant  increase  in  line  size  or  weight,  the  re- 
leasable  wedge  grip  assemblies  100  of  the  present 
invention  permit  an  additional  margin  of  improve- 

20  ment  with  no  change  in  the  winches.  If,  in  addition 
to  increased  holding  force,  it  is  desired  to  upgrade 
the  mooring  system's  ability  to  pull  mooring  forces, 
the  releasable  wedge  grip  assemblies  100  can  be 
used  together  with  twin  drum  traction  winches  and 

is  below-deck,  associated  single  drum  storage  winch- 
es  as  taught  herein.  These  winches  replace  the 
conventional  single  drum  winches.  Because  the 
traction  winches  never  carry  more  than  the  few 
wraps  of  line  needed  for  friction  they  do  not  lose 

(0  pulling  power  as  lines  are  drawn  in.  Moreover, 
traction  winches  are  relatively  small  compared  to  a 
single  drum  winch  of  conventional  design  capable 
of  pulling  the  same  force  when  fully-loaded  with 
line,  so  that  upgrade  does  not  increase  deck  space 

is  used  by  the  mooring  system.  Whether  or  not  a 
traction  winch  based  system  is  used  in  the  retrofit, 
the  presence  of  the  releasable  wedge  grip  assem- 
blies  permits  all  load  to  be  taken  of  the  winches 
that  are  "upstream."  Without  a  constant  load,  this 

o  equipment  lasts  longer  and  can  be  more  easily 
serviced,  adjusted  or  replaced. 

As  will  be  seen  from  the  above,  the  present 
invention  involves  a  mooring  apparatus  that  utilizes 
wedge  grip  assemblies  equipped  with  a  positive 

5  release  feature  to  provide  an  economical  mooring 
system  that  will  hold  to  the  breaking  strength  of 
lines  yet  can  be  quickly  released  by  positive  ac- 
tuation  means.  When  the  wedge  grip  assemblies 
are  combined  with  winch  means,  particularly  twin 

o  drum  traction  winches,  the  combination  is  highly 
advantageous.  With  a  traction  winch  on  deck  and  a 
storage  winch  below  deck,  the  deck-mounted  winch 
means  can  remain  compact  and  lower  torque  is 
required.  Due  to  the  positive  actuation  of  the  re- 

5  lease  means  the  wedge  grip  assemblies  can  be 
mounted  either  horizontally  or  vertically  or  at  other 
desired  angles.  The  increased  holding  and/or  line 
pulling  power  available  with  the  present  invention 
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means  greater  safety  in  storms  and  more  stable 
mooring  in  heavy  weather,  so  that  fewer  work  days 
are  lost  due  to  weather  disturbances. 

It  will  be  clear  to  a  person  skilled  in  the  art  that 
the  preferred  embodiment  is  but  one  of  the  possi- 
ble  ways  of  making  the  inventive  apparatus.  Other 
embodiments  are  within  the  spirit  and  scope  of  the 
invention.  For  example,  other  means  of  actuating 
the  cams  in  the  positive  release  mechanism  (e.g., 
roller  chain,  sprockets  and  cylinder)  may  be  used, 
and  other  forms  of  supporting  the  release  mecha- 
nism  might  be  used.  While  the  wedge  gripper 
assembly  is  shown  as  having  it  own  frame,  it  could 
also  be  attached  directly  to  available  structural 
members  of  the  platform  on  which  it  is  used. 
Accordingly,  the  invention  is  not  limited  to  the 
embodiments  described  above,  but  rather  is  de- 
fined  in  the  appended  claims. 

Claims 

1.  A  platform-mounted  apparatus  for  drawing 
in,  holding,  paying  out  and  rapidly  releasing  a 
flexible  load  line  having  the  properties  of  a  wire 
rope  comprising: 
(a)  "winch  means  mounted  to  said  platform,  said 
winch  means  having  the  ability  to  draw  in  and  hold 
the  line  up  to  a  tensile  force  less  than  the  breaking 
strength  of  the  line;  and 
(b)  wedge  gripper  means  for  holding  said  line  up  to 
a  tensile  force  substantially  equal  to  the  breaking 
strength  of  the  line,  said  gripper  means  comprising: 

(1)  a  grip  frame  mounted  to  the  platform; 
(2)  a  pair  of  opposed  grip  wedges,  having 

opposed  internal  gripping  surfaces  for  engaging  the 
line  and  external  wedging  surfaces  that  taper  to- 
ward  each  other  in  the  direction  of  tensile  force  in 
the  line,  each  grip  wedge  having  a  wide  end  and  a 
narrow  end; 

(3)  grip  connection  means  moveably  con- 
necting  the  wide  end  of  each  grip  wedge  to  the 
grip  frame,  said  grip  connection  means  defining  a 
travel  limit  for  each  grip  wedge  in  the  direction  of 
the  tensile  force  in  the  line; 

(4)  a  grip  body  having  opposed  seating  sur- 
faces  against  which  the  external  wedging  surfaces 
moveably  bear,  said  seating  surfaces  tapering  to- 
ward  each  other  at  substantially  the  same  angle  as 
the  external  wedging  surfaces  such  that  motion  of 
the  grip  wedges  into  the  taper  of  the  seating  sur- 
faces  causes  the  opposed  grip  wedges  to  wedge 
together  to  engage  the  line,  and  motion  out  of  the 
taper  of  the  seating  surfaces  causes  the  opposed 
grip  wedges  to  move  apart  and  disengage  the  line; 

(5)  grip  body  holding  means  connecting  the 
grip  body  to  the  grip  frame,  said  grip  body  holding 
means  permitting  the  grip  body  to  move  relative  to 
the  grip  frame  between  a  grip  position  and  a  re- 

5  lease  position;  and 
(6)  release  means  for  positively  moving  the 

grip  body  relative  to  the  grip  frame  between  said 
grip  position  and  said  release  position,  whereby  in 
moving  from  the  grip  position  to  the  release  posi- 

ro  tion,  the  lower  travel  limit  defined  by  the  grip 
connection  means  is  encountered,  causing  the  grip 
wedges  so  that  the  grip  wedges  move  out  of  the 
taper  of  the  seating  surfaces  and  release  the  line. 

2.  The  apparatus  as  recited  in  claim  1  wherein 
75  the  release  means  for  positively  moving  the  grip 

body  relative  to  the  grip  frame  comprises  a  cam 
shaft  having  a  cam  thereon,  said  cam  being  in- 
serted  in  the  grip  body  holding  means  such  that 
rotation  of  the  cam  shaft  and  cam  causes  the  grip 

20  body  to  move  between  its  grip  position  and  its 
release  position. 

3.  The  apparatus  as  recited  in  claim  1  wherein 
the  grip  body  holding  means  comprises: 

at  least  one  release  link  having  one  end 
25  connected  to  the  grip  body  and  the  other  end 

containing  a  cam  opening  for  receiving  a  cam;  and 
at  least  one  cam  shaft  support  having  one  end 

connected  to  the  grip  frame  and  the  other  end 
containing  a  shaft  opening  for  receiving  a  cam 

30  shaft;  and 
said  release  means  for  positively  moving  the  grip 
body  relative  to  the  grip  frame  comprises  a  cam 
shaft  passing  through  the  shaft  opening  in  the  cam 
shaft  support  and  having  a  cam  received  in  the 

35  cam  opening  in  the  release  link  and  means  for 
rotating  the  cam  shaft. 

4.  A  platform-mounted  apparatus  for  drawing 
in,  holding,  paying  out  and  rapidly  releasing  a 
flexible  load  line  having  the  properties  of  a  wire 

40  rope  comprising: 
(a)  winch  means  mounted  to  said  platform,  said 
winch  means  having  the  ability  to  draw  in  and  hold 
the  line  up  to  a  tensile  force  less  than  the  breaking 
strength  of  the  line;  and 

45  (b)  wedge  gripper  means  for  holding  said  line  up  to 
a  tensile  force  substantially  equal  to  the  breaking 
strength  of  the  line,  said  gripper  means  mounted  to 
said  platform  and  comprising; 

(1)  a  pair  of  opposed  grip  wedges  having 
50  opposed  internal  gripping  surfaces  for  engaging  the 

line  and  external  wedging  surfaces  that  taper  to- 
ward  each  other  in  the  direction  of  tensile  force  in 
the  line; 

(2)  a  grip  body  having  opposed  seating  sur- 
55  faces  against  which  the  external  wedging  surfaces 

moveably  bear,  said  seating  surfaces  tapering  to- 
ward  each  other  at  substantially  the  same  angle  as 
the  external  wedging  surfaces  such  that  motion  of 
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mo  yn(j  wcuyoo  nuu  me  lapet  u(  ine  sealing  sur- 
faces  causes  the  opposed  grip  wedges  to  wedge 
together  to  engage  the  line,  and  motion  out  of  the 
taper  of  the  seating  surfaces  causes  the  opposed 
grip  wedges  to  move  apart  and  disengage  the  line; 
and 

(3)  release  means  connected  to  said  pair  of 
grip  wedges  and  to  said  grip  body  for  positively 
moving  the  grip  body  relative  to  the  grip  wedges 
so  that  the  grip  wedges  move  out  of  the  taper  of 
the  seating  surfaces  and  release  the  line. 

5.  A  platform-mounted  apparatus  for  holding  a 
flexible  load  line  having  the  properties  of  a  wire 
rope  up  to  a  tensile  force  substantially  equal  to  the 
breaking  strength  of  the  line  and  for  rapidly  releas- 
ing  said  line  comprising: 

(1)  a  pair  of  opposed  grip  wedges  having 
opposed  internal  gripping  surfaces  for  engaging  the 
ine  and  external  wedging  surfaces  that  taper  to- 
ward  each  other  in  the  direction  of  tensile  force  in 
tie  line; 

(2)  a  grip  body  having  opposed  seating  sur- 
aces  against  which  the  external  wedging  surfaces 
noveably  bear,  said  seating  surfaces  tapering  to- 
ward  each  other  at  substantially  the  same  angle  as 
he  external  wedging  surfaces  such  that  motion  of 
he  grip  wedges  into  the  taper  of  the  seating  sur- 
aces  causes  the  opposed  grip  wedges  to  wedge 
ogether  to  engage  the  line,  and  motion  out  of  the 
aper  of  the  seating  surfaces  causes  the  opposed 
jrip  wedges  to  move  apart  and  disengage  the  line; 
md  release  means  connected  to  said  pair  of  grip 
vedges  and  to  said  grip  body  for  positively  moving 
he  grip  body  relative  to  the  grip  wedges  so  that 
he  grip  wedges  move  out  of  the  taper  of  the 
:eating  surfaces  and  release  the  line. 

6.  The  apparatus  as  recited  in  claim  4  or  5 
therein  the  release  means  comprises: 

a  grip  frame  mounted  to  the  platform; 
grip  connection  means  moveably  connecting 

>ach  grip  wedge  to  the  grip  frame,  said  grip  con- 
lection  means  defining  a  travel  limit  for  each  grip 
/edge  in  the  direction  of  the  tensile  force  in  the 
ne; 

grip  body  holding  means  connecting  the  grip 
ody  to  the  grip  frame,  said  grip  body  holding 
leans  permitting  the  grip  body  to  move  relative  to 
ie  grip  frame  between  a  grip  position  and  a  re- 
jase  position;  and 

a  cam  shaft  having  a  cam  thereon,  said  cam 
eing  inserted  in  the  grip  body  holding  means  such 
lat  rotation  of  the  cam  shaft  and  cam  causes  the 
rip  body  to  move  between  its  grip  position  and 
slease  position. 

7.  The  apparatus  as  recited  in  any  of  claims  4 
)  6  wherein  the  release  means  comprises: 

at  least  one  release  link  having  one  end 
onnected  to  the  grip  body  and  the  other  end 

containing  a  cam  opening  for  receiving  a  cam; 
at  least  one  cam  shaft  support  having  one  end 

connected  to  the  grip  frame  and  the  other  end 
containing  a  shaft  opening  for  receiving  a  cam 

5  shaft; 
a  cam  shaft  passing  through  the  shaft  opening 

in  the  cam  shaft  support  and  having  a  cam  re- 
ceived  in  the  cam  opening  in  the  release  link;  and 

means  for  rotating  the  cam  shaft. 
w  8.  The  apparatus  as  recited  in  claim  7  wherein 

the  cam  is  a  circular  cam  mounted  off-center  on 
the  cam  shaft. 

9.  The  apparatus  as  recited  in  any  of  claims  1 
to  8  wherein  the  winch  means  comprises  traction 

15  winch  means. 
10.  The  apparatus  as  recited  in  claim  9  wherein 

the  traction  winch  means  comprises  a  pair  of  winch 
drums  around  which  the  line  is  wrapped  three  or 
more  times. 

io  11.  The  apparatus  as  recited  in  claim  10  further 
comprising  a  storage  winch  for  drawing  in,  holding 
and  paying  out  the  line  and  providing  a  back- 
tension  for  said  traction  winch. 

12.  The  apparatus  as  recited  in  claim  10  or  11 
>5  wherein  the  traction  winch  means  further  comprises 

a  center  pinion  drive  means  to  drive  both  winch 
drums. 
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