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Description 

In  the  rigging  trade,  steel  cable,  rope  and  metal 
chain  are  conventionally  used  for  lifting  and  sup- 
porting  large  and  heavy  loads.  More  recently,  non- 
metallic  lifting  loops  have  displaced  the  more  con- 
ventional  type  of  cable.  US  Patent  No  4,210,089 
and  No  4,232,619  disclose  lifting  loops  of  this  type. 
These  lifting  loops  comprise  a  core  of  parallel 
threads  enclosed  within  a  protective  covering.  US 
Patent  No  321,473  discloses  a  car  coupling  link 
having  a  wire  rope  core  and  a  metal  band  welded 
over  the  core  while  Patent  Nos  429,174  and 
510,134  disclose  unsheathed,  metallic  wire  link 
chain.  While  the  non-metallic  loops  of  Lindahl  have 
reliable  lifting  characteristics  and  adequate  strength 
and  durability,  their  principal  disadvantage  is  that 
they  have  fixed  predetermined  length,  such  as  9.14 
or  15.24  metres  (30  or  50  foot)  lifting  loops.  In 
using  these  lifting  loops,  if  one  required  a  7.32 
metres(24  foot)  length  lifting  cable,  the  excess 
length  would  be  wrapped  around  the  object  or  a 
support  beam.  These  unitary  lifting  loops  accord- 
ingly  lack  the  versatility  of  a  lifting  chain  while 
having  the  major  advantage  of  very  low  weight  to 
strength  ratio. 

It  is  the  principal  object  of  this  invention  to 
provide  a  linked  loop  non-metallic  chain  construc- 
tion  which  overcomes  the  drawbacks  of  the  prior 
art. 

It  is  another  object  of  this  invention  to  provide 
a  linked  loop  lifting  chain  which  possesses  the 
advantages  of  the  Lindahl  type  lifting  loops  but 
which  is  more  versatile  in  use. 

It  is  a  further  object  of  this  invention  to  provide 
a  method  of  fabricating  the  above  type  of  lifting 
chain. 

According  to  one  aspect  of  the  invention  there 
is  provided  a  flexible  rigging  chain  comprising  a 
plurality  of  conformably  flexible  loops  linked  to- 
gether,  each  loop  defining  an  annulus  including  a 
core  portion  formed  by  a  non-metallic  strand  coiled 
continuously  in  a  predetermined  loop  size  and  be- 
ing  sheathed  in  an  unconsolidated  condition  within 
a  flexible  outer  casing,  each  loop  of  the  chain 
being  interlinked  with  at  least  one  other  loop  of 
generally  the  same  construction,  whereby  each 
strand  of  said  chain  is  adapted  to  be  uniformly 
tensioned. 

According  to  another  aspect  of  the  invention 
there  is  provided  a  method  of  fabricating  a  rigging 
chain  comprising  the  steps  of  forming  a  first  loop 
by  coiling  a  flexible,  non-metallic  strand  of  continu- 
ous  length  to  form  an  annulus  of  multiple  loops  and 
of  predetermined  size, 

forming  a  second  loop  by  coiling  another  flexi- 
ble,  non-metallic  strand  of  continuous  length  into 
another  annulus  of  predetermined  size  so  that  as 

the  second  loop  is  being  formed,  it  is  non-de- 
tachably  interlinked  with  the  first  loop  using  a  wind- 
ing  apparatus  for  forming  said  second  loop, 

the  winding  apparatus  having  a  peripheral  por- 
5  tion  around  which  the  second  loop  is  wound  rotat- 

able  in  interlinked  relationship  with  the  first  loop, 
the  peripheral  portion  of  said  apparatus  including  a 
removable  section  for  removing  the  first  loop  from 
the  apparatus  while  the  two  loops  remain  non- 

70  detachably  interlinked  together,  and  repeating  the 
winding  step  to  form  a  multi-loop  chain  structure, 
the  method  further  comprising  the  step  of  sheath- 
ing  each  loop  making  up  said  chain  within  a  flexible 
outer  casing  material. 

15  The  invention  will  now  be  described  by  way  of 
example  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Fig.  1  is  an  overall  view  of  a  lifting  chain  em- 
bodying  this  invention  being  typically  utilized, 

20  such  as  in  stage  rigging; 
Fig.  2  is  a  perspective  view  of  a  portion  of  the 
lifting  chain  of  Fig.  1  ; 
Fig.  3  is  a  partial  perspective  view,  on  an  en- 
larged  scale,  illustrating  the  construction  of  the 

25  chain; 
Fig.  4  is  a  top  plan  view  of  one  type  of  appara- 
tus  which  is  adapted  to  fabricate  the  chain  of  the 
invention. 
Fig.  5  is  a  section  taken  along  line  5-5  of  Fig.  4; 

30  Fig.  6  is  a  top  plan  view  of  a  preferred  appara- 
tus  adapted  to  fabricate  the  chain  of  the  inven- 
tion;  and 
Fig.  7  is  an  elevational  view  of  the  apparatus  of 
Fig.  6. 

35  Referring  in  detail  to  the  drawings,  in  Fig.  1  is 
shown  a  typical  application  of  a  rigging  chain  6 
embodying  the  invention,  consisting  of  a  plurality  of 
linked,  endless  loops  7.  The  terminal  ends  of  the 
chain  are  fitted  around  a  pair  of  spaced  I-beams  8 

40  and  9.  Shackles  10  are  used  to  secure  the  ends  of 
the  chain  which  are  looped  around  the  I-beams  8 
and  9.  Because  of  its  linked  loop  construction,  the 
shackles  can  be  coupled  to  any  loop  7  along  the 
length  of  the  chain  and  then  through  one  of  the 

45  other  loops  of  the  angularly  extending  leg  portions 
of  chains  11  and  13  in  a  basket  hitch  arrangement 
to  distribute  the  load  to  both  legs  of  the  hitch  which 
extend  from  the  shackle  around  beam  9.  This  type 
of  hitch  connection  is  preferable  to  a  choke  hitch 

50  where  the  shackle  is  merely  fitted  around  the  bridle 
leg  13,  which  is  illustrated  for  the  end  of  the  chain 
6  wrapped  around  beam  8.  The  leg  portions  of 
chain  11  and  13  may  be  adjusted  by  trial  and  error 
to  the  desired  length  for  lifting  a  load  at  a  particular 

55  location  and  any  excess  length  of  chain  may  sim- 
ply  be  allowed  to  hang  downward,  as  illustrated  at 
15.  The  type  of  rigging  illustrated  in  Fig.  1  is  known 
as  a  "lifting  bridle". 

2 
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The  chain  6  extends  in  a  triangular  configura- 
tion  to  a  third  schackle  12  at  the  apex  of  the 
triangle  which  is  in  turn  fastened  to  a  lifting  chain 
14.  A  hook  16  is  engaged  with  a  ring  or  yoke  fitted 
onto  a  load  18.  A  hoisting  mechanism  20,  such  as 
a  motor  driven  Lodestar,  is  carried  on  the  metal 
chain  14. 

If  a  conventional  cable  were  used  for  a  lifting 
bridle  in  lieu  of  the  linked  loop  chain,  one  would 
first  calculate  the  lengths  11  and  13  needed  to 
extend  from  each  beam  8  and  9  to  the  load  con- 
necting  shackle  12  at  the  apex  of  the  triangle. 

A  conventional  steel  link  chain  could,  of  course, 
be  used  in  a  manner  similar  to  that  illustrated  in 
Fig.  1  but  to  couple  such  a  chain  with  conventional 
steel  shackles,  the  links  of  the  chain  would  nec- 
essarily  be  quite  large  in  diameter  to  enable  the 
shackle  to  fit  through  the  links  and  thus  the  weight- 
to-strength  ratio  of  the  chain  would  be  so  much 
greater  than  that  of  my  non-metallic  linked  loop 
chain  that  it  would  be  most  difficult  and  cum- 
bersome  to  use  in  this  type  of  rigging.  The  chain  6 
embodying  my  invention  is  not  only  extremely 
strong,  while  being  very  light  in  weight,  but  the 
loops  7  are  relatively  large  in  diameter  making  it 
very  easy  to  fit  a  shackle  through  any  loop  7. 

While  one  could  also  use  one  or  two  lifting 
loops  of  the  Lindahl  type,  there  is  no  way  that  the 
shackles  could  be  connected  or  coupled  to  any 
point  on  the  chain  short  of  its  outer  end.  The 
reason  for  this  is  that  the  lifting  chain  merely  con- 
sists  of  one  large  loop  and  the  chain  thus  lacks  the 
versatility  of  my  linked  loop  chain. 

In  Fig.  1,  the  first  lifting  bridle  depicted  is  an 
isosceles  triangle  with  leg  portions  11  and  13  being 
of  equal  length.  In  this  situation,  the  load  is  located 
to  a  point  half  the  horizontal  distance  between  the 
two  I-beams.  In  this  case,  each  leg  portions  1  1  and 
13  would  also  correspond  to  the  hypotenuse  of  a 
right  triangle.  Angles  C  and  C'  would  be  right 
angles  and  in  this  particular  arrangement,  angles  a, 
a',  b  and  b'  would  be  45  degree  angles. 

Another  hypothetical  situation  is  depicted  with 
broken  lines  in  which  the  load  to  be  lifted  and 
supported  is  located  to  the  left  of  the  lifting  point 
load  18.  It  will  readily  be  noted  that  the  leg  portions 
1  1  '  of  the  chain  6  is  now  substantially  shorter  than 
the  leg  portion  13'.  If  one  were  to  use  a  conven- 
tional  cable  or  lifting  loop,  it  would  first  be  neces- 
sary  to  calculate  the  lengths  11'  and  13'  using 
trigonometric  relationships.  For  example,  the  hypot- 
enuse  of  any  triangle  may  be  calculated  using  the 
Pythagorean  theorem,  i.e.,  that  the  square  of  the 
hypotenuse  of  a  right  triangle  is  equal  to  the  sum 
of  the  squares  of  the  other  two  sides.  When  the 
lengths  of  the  legs  11'  and  13'  have  been  cal- 
culated,  one  would  then  select  the  correct  chain 
lengths  for  the  particular  situation. 

On  the  other  hand,  using  a  linked  loop  chain 
embodying  the  invention,  it  is  only  necessary  to 
connect  one  end  of  the  chain  around  one  of  the  I- 
beams,  such  as  8,  locate  the  lifting  shackle  12 

5  where  needed  and  then  connect  the  third  shackle 
10  to  the  loop  7  of  the  chain  wrapped  about  the 
beam  9  which  results  in  leg  portion  11'  being  the 
proper  resultant  length.  It  will  be  noted,  moreover, 
that  there  is  no  necessity  to  wrap  the  chain  6  a 

io  number  of  times  around  the  beam;  the  excess 
chain  length  may  simply  be  allowed  to  hang  down- 
wardly,  as  illustrated  at  15.  Preferably,  the  basket 
hitch  would  be  used  about  both  suport  beams.  In 
another  arrangement,  two  of  the  lifting  chains  could 

is  be  used  in  place  of  each  leg  11  and  13  of  the 
chain  6  illustrated  in  Fig.  1.  In  the  latter  application, 
the  lower  end  loops  7  of  the  two  chains  would  be 
fitting  onto  shackle  12. 

The  construction  of  the  chain  6  is  best  illus- 
20  trated  in  Figs.  2  and  3  and  consists  of  endless 

loops  of  non-metallic  material  linked  together  to 
form  a  chain-like  structure.  Each  loop  or  link  of  the 
chain  6  comprises  an  inner  core  22  in  the  form  of 
an  endless  strand,  roving  or  filament  22  of  continu- 

25  ous  length  which  is  coiled,  loop-on-loop  in  circular 
configuration  about  a  predetermined  diameter 
which  results  in  a  particular  or  loop  length  d  until  a 
filamentary  annulus  is  generated  of  predetermined 
thickness  t.  I  have  found  it  preferable  to  use  stan- 

30  dard  size  loops  having  an  extended  or  tensioned 
loop  length  of  30.48  centimetres  (one  foot).  Prefer- 
ably,  the  strand  material  14  is  circularly  coiled  so 
that  its  turns  lie  in  a  generally  parallel  relationship 
for  uniform  tensioning  under  load  conditions.  When 

35  the  winding  of  the  core  22  is  completed,  it  is  fully 
enclosed  within  an  outer  casing  or  sheath  26.  The 
sheath  26  may  be  heavy  canvas  or  a  synthetic 
plastic  fabric,  such  as  nylon®  or  polyester.  The 
core  is  preferably  synthetic  plastic  material,  such 

40  as  polyester,  nylon  or  a  material  sold  under  the 
trade  mark  Kevlar®  having  extremely  high  tensile 
strength  to  weight  ratio.  The  outer  sheath  26  may 
be  wrapped  about  the  core  22,  its  ends  overlapped 
and  its  side  edges  stitched  longitudinally,  as  illus- 

45  trated  at  28  in  Fig.  3.  In  place  of  the  stitches  28,  it 
is  also  contemplated  that  a  closure  device  of  a 
suitable  type,  such  as  a  hook  and  loop  fastener  of 
the  type  sold  under  the  trade  mark  Velcro,  or  a  coil 
type  slide  fastener  may  be  used  along  the  seam 

50  line  of  the  outer  sheath.  In  this  way,  the  sheath 
may  be  opened  from  time-to-time  to  examine  the 
core  in  order  to  verify  its  integrity. 

The  basic  character  of  the  linked  loop  chain  is 
that  each  loop  7  is  an  open  annulus  and  is  loosely 

55  linked  to  two  adjacent  loops  except,  of  course,  for 
the  two  terminal  end  loops  of  each  cable  6.  Each 
loop  may  be  rotated  circumferentially  and  also, 
about  its  longitudinal  axis,  a  full  360  degrees  for 

3 
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wear  distribution  at  its  areas  of  contact  with  adja- 
cent  loops. 

In  Figs.  4  and  5,  one  type  apparatus  is  shown 
which  will  enable  the  fabrication  of  the  cable  6.  The 
apparatus  comprises  a  pair  of  sprockets  30  and  32. 
A  link  chain  34,  similar  to  a  bicycle  chain,  is 
meshed  with  the  teeth  of  the  two  sprockets.  One  of 
the  sprockets  30  is  driven  by  an  electric  motor  (not 
shown)  and  the  other  sprocket  32  is  free  to  rotate 
and  be  rotatably  driven  by  the  chain  34.  The  dis- 
tance  between  the  sprockets  may  be  varied  and 
this  connection  sprocket  32  is  adjustable  along  a 
track  or  slot  36  to  enable  the  fabrication  of  loops  7 
of  various  lengths  of  preferably  about  one  foot,  with 
a  circumference  of  about  twenty-six  inches  for 
each  loop.  The  chain  34  includes  one  or  more 
detachable  links  for  changing  its  length  and  to 
disconnect  the  chain  to  permit  the  insertion  of 
preformed  loops  7.  The  preformed  loops  7  are 
fitted  onto  pins  40  and  42  which  extend  horizontally 
from  a  pair  of  laterally  spaced,  vertical  posts  44 
and  46.  In  this  manner,  the  chain  34  forms  an 
endless  loop  which  is  linked  to  track  within  the 
preformed  loops  7.  In  most  cases,  two  preformed 
loops  would  be  mounted  in  side-by-side  relation,  as 
shown  in  Fig.  4. 

The  chain  34  comprises  links  with  generally 
planar  upper  surfaces.  Pins  50  extend  upwardly 
from  the  upper  surface  of  the  links,  as  best  illus- 
trated  in  Fig.  5.  The  pins  serve  as  a  loop  forming 
or  guide  means  by  which  the  core  stand  is  uni- 
formly  coiled  upon  itself  in  the  desired  pattern. 

After  inserting  the  loops  7  into  the  loop  of  the 
chain  34,  as  shown,  one  end  of  the  core  forming 
strand  24  is  suitably  affixed  to  one  of  pins  50. 

A  spool  52  of  the  strand  material  is  rotatably 
mounted  on  a  shaft  54  disposed  adjacent  the  path 
of  travel  of  the  chain  34.  As  the  chain  is  driven  by 
drive  sprocket  30,  strand  24  is  withdrawn  from  the 
supply  spool  52  and  would  continously  for  a 
preselected  number  of  turns.  Upon  completion  of 
the  core  winding  procedure,  the  strand  24  is  sev- 
ered  and  the  completed  core  lifted  from  the  pins 
50.  The  chain  34  loop  may  then  be  opened  and  the 
three  linked  loops  7  removed  from  the  coiling  ap- 
paratus.  This  procedure  will  be  repeated  until  a 
chain  of  predetermined  overall  length  is  construct- 
ed.  After  the  core  22  is  coiled  so  as  to  interlink  two 
other  loops,  the  sheath  26  is  applied  in  a  separate 
operation. 

In  Figs.  6  and  7,  is  shown  the  preferred  ap- 
paratus  for  use  in  the  fabrication  of  the  cable  6. 
The  apparatus  comprises  an  annular  metal  plate  or 
disc  60  rotatably  supported  by  a  number  of  equally 
spaced  sheaves  62.  A  rubber  covered  drive  roll  64 
engages  the  outer  surface  of  the  plate  60  to  rotate 
the  same  about  its  vertical  axis.  The  drive  roll  64  is 
driven  by  an  electric  motor  (not  shown)  and  the 

sheaves  62  are  rotatably  mounted  on  vertical  shafts 
63  which  extend  upwardly  from  base  plate  65.  The 
rotatable  disc  60  includes  an  inner  circular  opening 
66  and  a  plurality  of  pins  68  extending  upwardly  in 

5  circumferentially  spaced  parallel  relation  about  the 
disc  60.  As  shown,  the  pins  are  spaced  at  15 
degree  intervals  to  define  a  circle  having  a  diam- 
eter  of  about  20.96  centimetres  (8.25  inches).  Disc 
60  includes  a  removable  sector  70  to  permit  the 

io  insertion  of  preformed  loops  7.  The  loops  7  are 
fitted  onto  arms  72  and  74  which  extend  horizon- 
tally  from  a  vertical  post  76  disposed  within  the 
opening  66  and  post  78  outwardly  of  the  disc.  In 
this  manner,  the  pins  68  define  a  substantially 

is  circular  loop  or  annulus  adapted  to  rotate  about  a 
path  within  the  opening  of  annular  loops  7.  In  most 
cases,  two  preformed  loops  7,  either  sheathed  or 
unsheated,  would  be  disposed  in  side-by-side  rela- 
tion,  as  shown  in  Fig.  7. 

20  Pins  68  extend  upwardly  from  the  upper  sur- 
face  of  the  disc  60,  as  best  illustrated  in  Fig.  7.  The 
pins  serve  as  the  hub  of  a  circular  spool  or  guide 
means  onto  which  the  core  strand  24  is  to  be 
uniformly  coiled  upon  itself  in  a  circular  configura- 

25  tion. 
After  fitting  the  loops  7  about  the  annular  disc, 

as  shown  in  Fig.  7,  one  end  of  the  core  forming 
strand  24  is  suitably  affixed  to  one  of  the  pins  68. 
A  spool  of  the  strand  material  is  rotatably  mounted 

30  on  a  shaft  disposed  adjacent  the  path  of  rotation  of 
the  disc  60  in  much  the  same  manner  as  depicted 
in  Fig.  4.  As  the  disc  is  driven  by  drive  roll  64, 
strand  24  is  withdrawn  from  the  supply  spool  and 
wound  continuously  for  a  preselected  number  of 

35  circular  turns.  Upon  completion  of  the  core  winding 
procedure,  the  strand  24  is  severed  and  the  com- 
pleted  multistrand  core  is  taped  at  circumferentially 
spaced  locations  and  the  core  is  lifted  upwardly  off 
the  pins  68.  Sector  70  is  then  removed  from  the 

40  plate  and  the  three  linked  loops  7  are  thus  re- 
moved  from  the  coiling  apparatus.  This  procedure 
will  be  repeated  until  a  chain  of  predetermined 
overall  length  is  constructed.  After  a  core  22  is 
coiled  so  as  to  interlink  two  other  loops,  a  sheath 

45  26  is  applied  about  each  in  a  separate  operation. 
It  is  advantageous  to  number  each  loop  7  con- 

secutively  from  one  end  to  the  other  of  the  chain  6. 
Thus,  a  thirty  foot  chain  will  have  thirty  numbered 
links.  This  greatly  simplifies  duplicating  any  par- 

50  ticular  bridle  hitch  since  the  user  will  know,  for 
example,  exactly  which  numbered  link  to  couple  to 
each  shackle.  In  addition,  the  middle  of  each  chain 
will  be  distinctively  marked  or  colored  differently 
from  the  other  loops,  thus  indicating  the  center  of 

55  the  chain. 
While  the  apparatus  of  Figs.  4-7  are  shown 

being  used  to  interlink  one  loop  with  one  or  two 
preformed  loops,  it  could,  of  course,  also  be  used 

4 
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to  simply  fabricate  the  core  portions  22  of  the 
individual  loops  7.  A  supply  of  such  individual 
loops  could  be  maintained  on  inventory  for  subse- 
quent  incorporation  into  a  flexible  chain  by  being 
interlinked  with  loops  formed  in  situ,  as  herein 
described. 

In  the  event  any  portions  of  my  linked  loop 
rigging  chain  6  becomes  worn  or  frayed,  the  worn 
loops  can  be  cut  out  and  replaced  using  my  meth- 
od  and  an  apparatus  of  the  type  depicted  in  Figs.  4 
-  7.  The  remaining  loops  can,  of  course,  be  reused 
in  the  repaired  chain. 

Because  in  the  chain  construction  each  loop  7 
is  freely  rotatable,  relative  to  each  other  loop  and 
about  its  longitudinal  axis,  the  tendency  for  wear  or 
chafing  at  any  fixed  point  where  the  loops  are  in 
contact  is  minimized. 

Claims 

1.  Flexible  rigging  chain  comprising  a  plurality  of 
conformably  flexible  loops  (7)  linked  together, 
each  loop  (7)  defining  an  annulus  including  a 
core  portion  (22)  formed  by  a  non-metallic 
strand  (24)  coiled  continuously  in  a  predeter- 
mined  loop  size  and  being  sheathed  in  an 
unconsolidated  condition  within  a  flexible  outer 
casing  (26),  each  loop  (7)  of  the  chain  (6) 
being  interlinked  with  at  least  one  other  loop 
(7)  of  generally  the  same  construction,  where- 
by  each  strand  (24)  of  said  chain  (6)  is  adapt- 
ed  to  be  uniformly  tensioned. 

2.  Flexible  rigging  chain  according  to  Claim  1, 
characterised  in  that  each  loop  (7)  comprises  a 
core  (22)  formed  of  a  circularly  wound  syn- 
thetic  plastic  strand  (24)  of  multiple  loops  and 
said  outer  casing  (26)  is  a  textile  material. 

3.  Flexible  rigging  chain  according  to  Claim  2, 
characterised  in  that  said  textile  material  is  a 
synthetic  plastic  fabric  and  said  loops  (7)  are 
of  generally  uniform  ring  size. 

4.  Flexible  rigging  chain  according  to  Claim  3, 
characterised  in  that  each  loop  (7)  of  said 
chain  (6)  has  a  longitudinally  tensioned  length 
selected  in  multiples  of  30.48cm  (one  foot)  and 
each  loop  (7)  is  consecutively  numbered  from 
one  end  of  the  chain  (6)  to  the  opposite  end 
thereof. 

5.  Flexible  rigging  chain  according  to  Claim  3, 
characterised  in  that  each  loop  (7)  of  said 
chain  (6)  is  rotatable  relative  to  the  loops  (7) 
with  which  it  is  linked. 

6.  Method  of  fabricating  a  rigging  chain  compris- 
ing  the  steps  of  forming  a  first  loop  (7)  by 
coiling  a  flexible,  non-metallic  strand  of  con- 
tinuous  length  to  form  a  annulus  of  multiple 

5  loops  and  of  predetermined  size, 
forming  a  second  loop  by  coiling  another 

flexible,  non-metallic  strand  (24)  of  continuous 
length  into  another  annulus  of  predetermined 
size  so  that  as  the  second  loop  is  being 

io  formed,  it  is  non-detachably  interlinked  with 
the  first  loop  using  a  winding  apparatus 
(60,62,64,68,70)  for  forming  said  second  loop, 

the  winding  apparatus  having  a  peripheral 
portion  (68)  around  which  the  second  loop  is 

is  wound  rotatable  in  interlinked  relationship  with 
the  first  loop,  the  peripheral  portion  of  said 
apparatus  including  a  removable  section  (70) 
for  removing  the  first  loop  from  the  apparatus 
while  the  two  loops  remain  non-detachably  in- 

20  terlinked  together,  and  repeating  the  winding 
step  to  form  a  multi-loop  chain  structure,  the 
method  further  comprising  the  step  of  sheath- 
ing  each  loop  making  up  said  chain  within  a 
flexible  outer  casing  material  (26). 

25 
7.  Method  of  fabricating  a  rigging  chain  according 

to  Claim  6,  characterised  by  the  further  step  of 
providing  the  said  outer  casing  material  (26) 
with  a  releasable  closure  means  to  enable  peri- 

30  odic  inspection  of  the  core  strand  (24)  of  each 
loop  (7). 

8.  Method  of  fabricating  a  rigging  chain,  accord- 
ing  to  Claim  6  or  7,  characterised  in  that  the 

35  peripheral  portion  of  the  winding  apparatus 
comprises  a  rotatable  annular  member  (60) 
with  a  section  (70)  which  is  removable  to  en- 
able  the  first  loop  to  be  removed  from  the  said 
apparatus. 

40 
9.  Method  of  fabricating  a  rigging  chain,  accord- 

ing  to  Claim  6  or  Claim  7,  characterised  in  that 
the  peripheral  portion  of  the  winding  apparatus 
comprises  a  chain,  and  the  removable  section 

45  comprises  at  least  one  removable  link  to  en- 
able  removal  of  the  first  loop  from  the  chain 
after  it  has  been  formed. 

Patentanspruche 
50 

1.  Flexible  Hubkette,  enthaltend  mehrere  gleich- 
formige,  flexible  Schlaufen  (7),  die  miteinander 
verkettet  sind,  wobei  jede  Schlaufe  (7)  einen 
Ring  bildet,  der  einen  Kernbereich  (22)  enthalt, 

55  der  von  einem  nichtmetallischen  Strang  (24) 
gebildet  wird,  der  kontinuierlich  zu  einer  vor- 
herbestimmten  SchlaufengroBe  gewunden  ist 
und  in  einem  nicht  verfestigten  Zustand  in  eine 

5 
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flexible,  auBere  Hulle  (26)  gesteckt  ist,  wobei 
jede  Schlaufe  (7)  der  Kette  (6)  mit  zumindest 
einer  anderen  Schlaufe  (7)  derselben  Struktur 
verkettet  ist,  wobei  jeder  Strang  (24)  der  Kette 
(6)  geeignet  ist,  gleichmaBig  gespannt  zu  wer- 
den. 

2.  Flexible  Hubkette  nach  Anspruch  1  , 
dadurch  gekennzeichnet, 
daB  jede  Schlaufe  (7)  einen  Kern  (22)  enthalt, 
der  aus  einem  ringformig  gewundenen,  syn- 
thetischen  Kunststoffstrang  (24)  aus  mehreren 
Schlaufen  gebildet  ist,  und  daB  die  auBere 
Hulle  (26)  aus  textilem  Material  besteht. 

3.  Flexible  Hubkette  nach  Anspruch  2, 
dadurch  gekennzeichnet, 
daB  das  textile  Material  ein  synthetisches 
Kunststoffgewebe  ist  und  die  Schlaufen  (7)  all- 
gemein  die  gleiche  RinggroBe  haben. 

4.  Flexible  Hubkette  nach  Anspruch  3, 
dadurch  gekennzeichnet, 
daB  jede  Schlaufe  (7)  der  Kette  (6)  eine  in 
Langsrichtung  gestreckte  Lange  hat,  die  ein 
ausgewahltes  Vielfaches  von  30,48  cm  (1  FuB) 
ist,  und  daB  jede  Schlaufe  in  fortlaufender  Fol- 
ge  von  einem  Ende  der  Kette  (6)  zum  entge- 
gengesetzten  Ende  numeriert  ist. 

5.  Flexible  Hubkette  nach  Anspruch  3, 
dadurch  gekennzeichnet, 
daB  jede  Schlaufe  (7)  der  Kette  (6)  drehbar  in 
Bezug  auf  die  Schlaufen  ist,  mit  denen  sie 
verkettet  ist. 

6.  Verfahren  zur  Herstellung  einer  Hubkette,  ent- 
haltend  die  Schritte, 
daB  eine  erste  Schlaufe  (7)  gebildet  wird,  in- 
dem  ein  flexibler,  nichtmetallischer  Strang  ei- 
ner  kontinuierlichen  Lange  gewunden  wird,  so 
daB  ein  Ring  aus  mehreren  Schlaufen  und  mit 
einer  vorherbestimmten  GroBe  gebildet  wird, 
daB  eine  zweite  Schlaufe  gebildet  wird,  indem 
ein  anderer  flexibler,  nichtmetallischer  Strang 
(24)  einer  kontinuierlichen  Lange  zu  einem  an- 
deren  Ring  vorherbestimmter  GroBe  geformt 
wird,  so  daB,  wenn  die  zweite  Schlaufe  gebil- 
det  wird,  sie  nicht  auseinandernehmbar  mit  der 
ersten  Schlaufe  verkettet  wird,  wobei  eine  Win- 
devorrichtung  (60,62,64,68,70)  eingesetzt  wird, 
urn  die  zweite  Schlaufe  zu  bilden,  wobei  die 
Windevorrichtung  einen  auBeren  Bereich  (68) 
hat,  urn  den  die  zweite  Schlaufe  drehbar,  mit 
der  ersten  Schlaufe  verkettet,  gewickelt  ist,  wo- 
bei  der  auBere  Bereich  der  Vorrichtung  einen 
entfernbaren  Bereich  (70)  beinhaltet,  urn  die 
erste  Schlaufe  aus  der  Vorrichtung  zu  entfer- 

nen,  wahrend  die  beiden  Schlaufen  nicht  aus- 
einandernehmbar  miteinander  verkettet  blei- 
ben, 
und  daB  der  Windeschritt  wiederholt  wird,  so 

5  daB  eine  Kettenstruktur  aus  mehreren  Schlau- 
fen  gebildet  wird,  wobei  das  Verfahren  auBer- 
dem  den  Schritt  enthalt,  daB  jede  Schlaufe,  die 
die  Kette  aufbaut,  mit  einem  flexiblen  auBeren 
Hullenmaterial  (26)  uberzogen  wird. 

10 
7.  Verfahren  zur  Herstellung  einer  Hubkette  nach 

Anspruch  6, 
dadurch  gekennzeichnet, 
daB  es  einen  weiteren  Schritt  enthalt,  der  das 

is  auBere  Hullenmaterial  (26)  mit  einer  entfernba- 
ren  VerschluBvorrichtung  versieht,  urn  eine  pe- 
riodische  Uberprufung  jedes  Kernstranges  (24) 
jeder  Schlaufe  (7)  zu  ermoglichen. 

20  8.  Verfahren  zur  Herstellung  einer  Hubkette  nach 
Anspruch  6  oder  7, 
dadurch  gekennzeichnet, 
daB  der  auBere  Bereich  der  Windevorrichtung 
ein  drehbares,  ringformiges  Teil  (60)  mit  einem 

25  Bereich  besitzt,  der  entferntbar  ist,  damit  die 
erste  Schlaufe  aus  der  Vorrichtung  entfernt 
werden  kann. 

9.  Verfahren  zur  Herstellung  einer  Hubkette  nach 
30  Anspruch  6  oder  7, 

dadurch  gekennzeichnet, 
daB  der  auBere  Bereich  der  Windevorrichtung 
eine  Kette  enthalt,  und  daB  der  entfernbare 
Bereich  zumindest  ein  entfernbares  Ketten- 

35  glied  enthalt,  damit  die  erste  Schlaufe  aus  der 
Kette  entfernt  werden  kann,  nachdem  sie  ge- 
formt  worden  ist. 

Revendications 
40 

1.  ChaTne  flexible  de  levage,  comprenant  plu- 
sieurs  boucles  flexibles  adaptables  (7),  reliees 
ensemble,  chaque  boucle  (7)  definissant  un 
anneau  comprenant  une  partie  centrale  (22) 

45  formee  par  un  brin  non  metallique  (24)  enroule 
de  fagon  continue  avec  un  dimensionnement 
de  boucle  predetermine  et  engage  dans  une 
condition  non  renforcee  dans  une  gaine  exte- 
rieure  flexible  (26),  chaque  boucle  (7)  de  la 

50  chaTne  (6)  etant  reliee  a  au  moins  une  autre 
boucle  (7)  ayant  dans  I'ensemble  la  meme 
structure,  chaque  brin  (24)  de  ladite  chaTne  (6) 
etant  adapte  pour  etre  uniformement  tendu. 

55  2.  ChaTne  flexible  de  levage  selon  la  revendica- 
tion  1,  caracterisee  en  ce  que  chaque  boucle 
(7)  comprend  une  partie  centrale  (22)  formee 
d'un  brin  (24)  en  matiere  plastique  synthetique, 

6 
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enroule  circulairement  et  constitue  de  multiples 
boucles  et  ladite  gaine  exterieure  (26)  est  for- 
mee  d'une  matiere  textile. 

3.  ChaTne  flexible  de  levage  selon  la  revendica- 
tion  2,  caracterisee  en  ce  que  ladite  matiere 
textile  est  un  tissu  en  matiere  plastique  synthe- 
tique  et  lesdites  boucles  (7)  ont  dans  I'ensem- 
ble  un  profil  annulaire  uniforme. 

4.  ChaTne  flexible  de  levage  selon  la  revendica- 
tion  3,  caracterisee  en  ce  que  chaque  boucle 
(7)  de  ladite  chaTne  (6)  a  en  tension  longitudi- 
nale  une  longueur  selectionnee  en  multiples  de 
30,48  cm  (un  pied)  et  chaque  boucle  (7)  est 
numerotee  successivement  depuis  une  extre- 
mite  de  la  chaTne  (6)  jusqu'a  son  extremite 
opposee. 

5.  ChaTne  flexible  de  levage  selon  la  revendica- 
tion  3,  caracterisee  en  ce  que  chaque  boucle 
(7)  de  ladite  chaTne  (6)  peut  tourner  par  rapport 
aux  boucles  (7)  avec  lesquelles  elle  est  reliee. 

6.  Procede  de  fabrication  d'une  chaTne  de  levage, 
comprenant  les  etapes  consistant  a  : 

-  former  une  premiere  boucle  (7)  par  en- 
roulement  d'un  brin  flexible,  non  metalli- 
que  et  d'une  longueur  continue  pour  for- 
mer  un  anneau  de  boucles  multiples  et 
d'un  dimensionnement  predetermine, 

-  former  une  seconde  boucle  par  enroule- 
ment  d'un  autre  brin  flexible,  non  metalli- 
que  (24),  de  longueur  continue  sous  la 
forme  d'un  autre  anneau  d'un  dimension- 
nement  predetermine  de  telle  sorte  que, 
lorsque  la  seconde  boucle  est  en  train 
d'etre  formee,  elle  soit  reliee  de  fagon 
non  separable  a  la  premiere  boucle  en 
utilisant  un  appareil  d'enroulement  (60, 
62,  64,  68,  70)  pour  former  ladite  secon- 
de  boucle, 

-  I'appareil  d'enroulement  comprenant  une 
partie  peripherique  (68)  autour  de  laquel- 
le  la  seconde  boucle  est  enroulee  de 
fagon  tournante  dans  une  relation  de  liai- 
son  avec  la  premiere  boucle,  la  partie 
peripherique  dudit  appareil  comportant 
une  section  amovible  (70)  pour  enlever  la 
premiere  boucle  de  I'appareil  pendant 
que  les  deux  boucles  restent  reliees  en- 
semble  de  fagon  non  separable, 

-  et  repeter  I'etape  d'enroulement  pour  for- 
mer  la  structure  de  chaTne  a  boucles 
multiples, 

-  le  procede  comprenant  en  outre  I'etape 
consistant  a  engager  la  boucle  formant 
ladite  chaTne  dans  une  gaine  exterieure 

flexible  (26). 

7.  Procede  de  fabrication  d'une  chaTne  de  levage 
selon  la  revendication  6,  caracterise  par  I'autre 

5  etape  consistant  a  pourvoir  ladite  gaine  exte- 
rieure  (26)  d'un  moyen  de  fermeture  pouvant 
etre  enleve  pour  permettre  une  inspection  pe- 
riodique  du  brin  central  (24)  de  chaque  boucle 
(7). 

10 
8.  Procede  de  fabrication  d'une  chaTne  de  levage 

selon  une  des  revendications  6  ou  7,  caracteri- 
se  en  ce  que  la  partie  peripherique  de  I'appa- 
reil  d'enroulement  comprend  un  element  annu- 

15  laire  rotatif  (60)  pourvu  d'une  section  (70)  qui 
peut  etre  enlevee  pour  permettre  a  la  premiere 
boucle  d'etre  enlevee  dudit  appareil. 

9.  Procede  de  fabrication  d'une  chaTne  de  levage 
20  selon  la  revendication  6  ou  la  revendication  7, 

caracterise  en  ce  que  la  partie  peripherique  de 
I'appareil  d'enroulement  comprend  une  chaTne 
et  la  section  amovible  comprend  au  moins  un 
chaTnon  amovible  permettant  d'enlever  la  pre- 

25  miere  boucle  de  la  chaTne  apres  qu'elle  a  ete 
formee. 
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