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flex  member  is  thickened  relative  to  the  adjacent 
legs  so  that  each  face  is  raised  relative  to  the 
adjacent  flex  legs  to  strengthen  the  corner  por- 
tions  and  distribute  the  torque  applied  by  the 
adapters.  However,  the  thickness  of  the  corner 
portions  causes  an  additional  spacing  between 
the  adapters  and  therefore  increases  the  bending 
moment  on  the  flex  member  and  the  bowing  of 
the  compressional  flex  legs.  In  general,  the 
increased  spacing  between  the  adapters  reduces 
the  lateral  stiffness  of  the  coupling  as  compared 
to  a  flex  member  not  including  such  thickened 
corner  portions.  As  is  generally  recognized, 
decreasing  the  lateral  stiffness  of  a  flexible  coup- 
ling  lowers  the  operating  speed  capacity  of  the 
coupling. 

The  flex  member  disclosed  in  US  —  A  —  
4  392  837  is  also  rectangular  and  oriented  in 
relation  to  a  driving  shaft  moving  in  a  preferred 
rotational  direction  such  that  the  shorter  pair  of 
flex  legs  are  maintained  in  compression  and  the 
longer  pair  are  maintained  in  tension.  As  with  the 
DE  —  A  —  1  965  1  54  flex  member,  the  corner  por- 
tions  of  the  US—  A—  4  392  837  flex  member  are 
thickened  causing  each  face  to  be  raised;  how- 
ever,  all  the  flex  legs  of  the  DE—  A—  1  965  1  54  flex 
member  have  the  same  thickness. 

Flex  members  coupled  to  a  driving  shaft  having 
a  preferred  direction  of  torque  transfer  may  also 
be  square  with  the  two  compressional  legs  made 
thicker  than  the  tensional  legs. 

It  has  been  found  that  asymmetrical  flex  mem- 
bers  of  the  type  used  to  transmit  torque  in  a 
preferred  direction  of  rotation  or  to  transmit 
considerably  more  torque  in  one  direction  than  in 
the  other  direction  are  sometimes  installed 
improperly  because  the  difference  in  length  or 
thickness  between  the  tensional  and  compres- 
sional  elements  may  be  small  and  not  easily 
recognized  by  an  assembler  or  installer.  If  the  flex 
member  is  assembled  or  installed  90°  from  the 
proper  orientation,  the  originally  intended  pair  of 
tensional  flex  legs  receives  the  main  compres- 
sional  forces  and  vice  versa.  Consequently,  the 
flexible  coupling  has  greatly  decreased  torque 
capability  and  increased  vibration. 

US—  A  3,177,684  to  Bossier  shows,  in  his  Fig.  3, 
four-sided  flex  members  arranged  to  form  two 
helixes  intertwined  with  one  another,  each  flex 
leg  of  the  four-sided  flex  members  having 
apparently  equal  dimensions  except  for  a  flex 
member  which  interfaces  an  adapter  of  a  driving 
shaft  and  another  flex  member  which  interface  an 
adapter  for  a  driven  shaft.  Two  diagonally 
opposed  corner  portions  of  each  of  these  inter- 
facing  flex  members  are  raised,  although  not 
apparently  thickened,  to  engage  the  associated 
adapters.  The  two  helixes  appear  symmetrical  to 
one  another  and  presumably  are  designed  to 
transmit  an  equal  amount  of  torque  in  each 
rotational  direction. 

Accordingly,  a  general  aim  of  the  invention  is  to 
provide  means  for  strengthening  the  corner  por- 
tions  of  a  polygonal  flex  member  used  to  transmit 
torque  between  two  rotatable  shafts  or  parts,  the 

Description 

The  invention  relates  to  a  flex  member  used  to 
rotatably  couple  two  rotatable  parts  and  to  pro- 
vide  for  some  degree  of  misalignment  between  5 
said  rotatable  parts,  said  member  comprising  a 
plurality  of  corner  portions  each  having  two  faces 
facing  in  opposite  axial  directions,  and  a  plurality 
of  flex  legs,  each  leg  having  to  faces  facing  in 
generally  opposite  axial  directions,  said  flex  legs  w 
being  integrally  connected  to  one  another 
through  said  corner  portions  in  polygonal 
arrangement,  each  corner  portion  being  thicker 
than  the  adjacent  flex  legs. 

The  invention  further  relates  to  a  flexible  rotary  15 
coupling  using  such  a  flex  member. 

A  flexible  coupling  and  flex  member  of  the 
above  mentioned  type  are  shown  in  DE  —  A  —  
1  965  154.  The  flexible  coupling  disclosed  by  this 
patent  application  functions  without  lubrication  20 
or  backlash,  and  provide  a  relatively  rigid  torque 
path.  It  may  be  used  in  many  types  of  rotary 
power  transmitting  systems,  such  as  in  a  main 
drive  train  or  a  tail  rotor  system  in  an  aircraft,  a 
propellor  system  in  a  ship  or  a  driving  axle  in  an  25 
automobile.  The  flexible  coupling  accommodates 
misalignment  resulting  from  inexact  construction 
of  the  rotary-power  transmitting  system  and  flex- 
ing  of  a  frame  which  houses  the  two  shafts  or 
rotating  parts  due  to  external  forces  applied  to  the  30 
frame. 
.  Many  of  the  flexible  couplings  of  this  type 

include  a  flex  member  comprising  four  flex  legs 
or  flexing  elements  and  four  corner  portions 
which  form  a  rectangle,  and  two  adapters,  which  35 
interface  the  flex  member  to  the  rotating  parts. 
Each  adapter  includes  two  diametrically  opposed 
ears,  which  attach  at  one  end  to  a  rotatable  shaft, 
and  at  the  other  end  to  diagonally  opposed  corner 
portions  of  the  flex  member,  any  misalignment  of  40 
the  shafts  being  accommodated  by  bending  of 
the  flex  member. 

The  flexible  coupling  of  DE—  A—  1  965  154  is 
rectangular  and  assembled  and  oriented  with 
respect  to  the  driving  and  driven  shafts  and  a  45 
preferred  rotational  direction  of  torque  transfer 
such  that  the  two  shorter  flex  legs  are  maintained 
in  compression,  and  the  two  longer  flex  legs  are 
maintained  in  tension,  the  shorter  length  of  the 
compressional  flex  legs  serving  to  stiffen  the  so 
compressional  flex  legs  to  resist  bowing  caused 
by  column  loading.  In  addition,  the  compres- 
sional  flex  legs  are  manufactured  to  have  a 
greater  thickness  than  the  tensional  flex  legs  also 
for  the  purpose  of  reducing  the  bowing  of  the  55 
compressional  legs.  The  bowing  causes  vibra- 
tions  and  limits  the  maximum  torque  which  the 
flexible  coupling  may  transmit  and  the  maximum 
speed  at  which  the  flexible  coupling  may  operate. 
The  tensional  flex  legs  are  made  thinner  and  60 
longer  so  that  the  flex  member  as  a  whole  can 
bend  enough  to  accommodate  an  acceptable 
level  of  misalignment  between  the  driving  shaft 
and  the  driven  shaft. 

Each  corner  portion  of  the  DE—  A—  1  965  154  65 
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Fig.  3  is  a  perspective  view  of  a  flex  member 
of  the  flexible  coupling  of  Fig.  2. 

Fig.  4  is  a  top  view  of  the  flex  member  of  Fig. 
3. 

5  Fig.  5  is  a  side  view  of  a  tensional,  flex  leg 
and  adjacent  corner  portions  of  the  flex  member 
of  Fig.  3. 

Fig.  6  is  a  side  view  of  a  compressional,  flex 
leg  and  adjacent  corner  portions  of  the  flex 

10  member  of  Fig.  3. 
Fig.  7  is  a  side  view  of  the  flexible  coupling  of 

Fig.  1. 
Fig.  8  is  a  perspective  view  of  another  flex 

member  embodying  the  invention. 
15  Fig.  9  is  a  side  view  of  a  flex  leg  and  adjacent 

corner  portions  of  the  flex  member  of  Fig.  8. 
Fig.  10  is  a  perspective  view  of  still  another 

flex  member  embodying  the  invention. 
Fig.  11  is  a  side  view  of  a  flex  leg  and  adja- 

20  cent  corner  portions  of  the  flex  member  of  Fig. 
10. 

Fig.  12  is  a  top  view  of  yet  another  flex 
member  embodying  the  invention. 

Figs.  1  and  2  show  an  asymmetrical,  flexible 
25  rotary  coupling  generally  designated  6  embody- 

ing  the  present  invention.  The  coupling  6  is 
mounted  between  a  driving  shaft  38  and  a 
driven  shaft  60  and  includes  a  flex  member  10, 
an  adapter  51  which  connects  the  flex  member 

30  to  the  driving  shaft  38,  and  an  adapter  61  which 
connects  the  flex  member  10  to  the  driven  shaft 
60.  The  driving  and  driven  shafts  are  slightly 
misaligned,  the  misalignment  being  accommo- 
dated  by  the  flexible  coupling  6. 

35  The  flex  member  10  includes  four  corner  por- 
tions  28,  29,  30,  and  31  and  four  elongated  flex 
elements  or  legs  18,  20,  22,  and  24  fixedly 
joined  together  at  the  corner  portions  to  form  a 
unitary,  generally  planar  square  arrangement. 

40  All  of  the  flex  legs  are  made  of  flexible  plastic, 
metal  or  other  material,  for  example,  maraging 
steel  heat-treated  to  250  KSI  (1  KSI  =  6,9  x  106 
Pa).  The  flex  legs  18,  20,  22,  24  are  preferably 
made  as  a  single  unit  by  cutting  and  machining 

45  the  member  10  from  a  piece  of  suitable  material 
or  possibly  made  by  a  casting  or  molding  pro- 
cess.  Each  corner  portion  28,  29,  30,  and  31,  has 
an  aperture  32,  33,  34,  and  35  respectively. 

The  adapter  51  include  two  flat,  diagonally 
50  opposed  ears  40  and  42  having  apertures  53 

and  55  respectively  near  the  tips  of  the  ears, 
and  the  adapter  61  includes  two  flat  diagonally 
opposed  ears  62  and  64  having  apertures  66 
and  68  near  the  tips  of  these  ears.  The  apertures 

55  53  and  55  align  with  the  diagonally  opposed 
apertures  29  and  31,  respectively,  of  the  flex 
member  10,  and  bolts  37  and  39  fixedly  attach 
the  adapter  51  to  the  corner  portions  33  and  35 
of  the  flex  member  10,  and  the  apertures  66  and 

60  68  align  with  the  diagonally  opposed  apertures 
32  and  34  respectively,  and  bolts  72  and  70, 
fixedly  attach  the  adapter  61  to  the  corner  por- 
tions  28  and  30  of  the  flex  member  10. 

To  install  the  flexible  coupling  6  between  the 
65  shafts  38  and  60,  the  adapter  51  may  be  bolted 

torque  being  applied  to  said  corner  portions,  yet 
provide  a  torsionally  rigid  member  having  a 
small  bending  moment. 

An  additional  aim  of  this  invention  is  to  pro- 
vide  increased  lateral  stiffness  in  a  flexible  coup- 
ling,  bh  reducing  the  axial  spacing  between 
driving  and  driven  members,  with  the  benefit 
thereby  increasing  the  operating  speed  capacity 
of  that  coupling. 

A  more  specific  aim  of  the  invention  is  to 
provide  a  quadrilaterial  flex  member  having 
strengthened  corner  portions,  pairs  of  differently 
dimensioned  legs  and  which  flex  member  is 
further  so  constructed  that  after  assembly  in  a 
coupling  the  correctness  of  its  orientation  with 
respect  to  differences  in  its  legs  and  the  pre- 
ferred  direction  of  rotation  can  be  checked  by  a 
simple  inspection  procedure. 

Another  general  aim  of  the  invention  is  to 
provide  a  flexible  coupling  incorporating  a  flex 
member  of  the  foregoing  type.  To  obtain  these 
aims  the  invention  proposes  a  flex  member  of 
the  above  mentioned  type  characterized  by  a 
first  of  said  faces  of  each  corner  portion  being 
at  least  axially  close  to  the  adjacent  face  of  at 
least  one  of  the  adjoining  flex  legs  and  the 
second  face  of  each  corner  portion  being  raised 
and  offset  by  a  thickening  of  said  corner  portion 
from  the  adjacent  faces  of  both  of  the  adjoining 
flex  legs,  said  second  face  of  each  corner  por- 
tion  being  more  raised  and  offset  from  the  face 
of  the  adjoining  flex  legs  than  said  first  face  of 
the  corner  portion,  said  corner  portions  being 
arranged  so  that  on  one  axial  side  of  the  said 
flex  member  two  diagonally  opposite  corner 
faces  are  said  first  faces  being  at  least  axially 
close  to  the  adjacent  face  of  at  least  one  of  the 
adjoining  flex  legs  and  the  other  two  diagonally 
opposite  corner  faces  are  ones  which  are  raised 
and  offset  from  the  adjacent  faces  of  both  of  the 
adjoining  flex  legs.  The  invention  further  relates 
to  a  flexible,  rotary  coupling  using  a  flex 
member  of  the  invention  to  transmit  torque 
from  a  rotating  part  such  as  a  driving  shaft  to 
another  rotating  part  such  as  a  driven  shaft,  and 
accommodate  some  misalignment  between  the 
two  shafts. 

The  flexible  coupling  further  includes  an 
adapter  which  fixedly  attaches  to  the  said  first 
faces  of  the  first  said  two  diagonally  opposed 
corner  portions  and  to  the  driving  shaft,  and 
includes  another  adapter  which  fixedly  attaches 
to  the  said  first  faces  fo  said  other  two  diagon- 
ally  opposed  corner  portions  and  to  the  driven 
shaft.  With  the  fixed  attachments  to  the  driving 
and  driven  shafts,  the  flex  member 
accommodates  misalignment  between  the  driv- 
ing  and  driven  shafts  by  bending  of  itself. 

Preferred  embodiments  of  the  invention  are 
disclosed  in  the  subclaims  and  the  following 
description  with  reference  to  the  drawings. 

Fig.  1  is  a  perspective  view  of  a  flexible  coup- 
ling  embodying  the  present  invention. 

Fig.  2  is  an  exploded  view  of  the  flexible 
coupling  of  Fig.  1. 
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to  a  radial  flange  57  which  is  fixedly  attached  by  a 
spline  joint  to  the  driving  shaft  38,  and  the  adapter 
61  may  be  bolted  to  a  radial  flange  54  which  is 
fixedly  attached  by  a  spline  joint  to  driven  shaft 
60,  the  misalignment  between  the  driving  shaft  38  5 
and  the  driven  shaft  60  being  accommodated  by 
bendfng  of  the  flex  member  10. 

The  shaft  38  usually  rotates  in  a  direction  as 
indicated  by  an  arrow  80  and  in  so  doing,  trans- 
mits  torque  in  a  corresponding  direction  to  the  10 
adapter  51,  the  flex  member  10,  the  adapter  61, 
and  the  driven  shaft  60.  Under  such  driving 
conditions,  the  flex  legs  18  and  22  are  maintained 
in  compression,  and  the  flex  legs  20  and  24  are 
maintained  in  tension.  The  compressional  forces  15 
on  the  legs  18  and  22  tend  to  bow  the  legs  18  and 
22  due  to  column  loading,  and  the  bowing  of  the 
compressional  flex  legs  causes  deformation  of 
tensional  flex  legs. 

As  shown  in  Figs.  2,  3,  5,  and  6,  the  compres-  20 
sional  flex  legs  18  and  22  are  thicker  than  the 
tensional  flex  legs  20  and  24.  The  increased 
thickness  of  the  compressional  legs  makes  them 
capable  of  withstanding  greater  compressional 
and  other  forces  and  thereby  capable  of  transmit-  25 
ting  more  torque  than  would  be  the  case  if  the 
compressional  legs  had  the  same  thickness  as  the 
tensional  elements.  The  exact  dimensions  of  the 
flex  legs  18,  20,  22  and  24  depend  on  the  applica- 
tion  of  the  flex  member  10.  However,  a  flex  30 
member  which  can  accommodate  up  to  one 
degree  of  angular  misalignment  and  1/16"  (1  inch 
=  25.4  mm)  of  endwise  misalignment  and  trans- 
mit  2600  foot  pounds  (1  foot  pound  1,36  Nm)  at 
1600  RPM  may  be  made  of  heat  treated  maraging  35 
steel  and  have  the  following  dimensions: 

compressional  legs  18  and  12  —  -107"  thick, 
•970"  wide,  3-933"  long  measured  between  corner 
portion  apertures 

tensional  legs  20  and  24  —  -091"  thick,  1-000"  40 
wide,  3-933"  long  measured  between  corner  por- 
tion  apertures 

corner  portion  thickness  —  175". 
The  difference  in  thickness  between  the  com- 

pressional  flex  legs  and  the  tensional  flex  legs  in  45 
this  example  is  not  great  because  this  particular 
flex  member  is  designed  to  transfer  a  substantial 
amount  of  torque  in  the  "non-preferred'  direction, 
as  well  as  the  larger  specified  torque  in  the 
preferred  direction.  50 

As  shown  by  the  Figs.  1  —  3  and  5  —  6,  the  corner 
portions  28,  29,  30  and  31  have  substantially 
aligned  faces  on  one  side  which  are  substantially 
aligned  with  adjacent  faces  on  the  adjacent  flex 
legs  18  and  30,  20  and  22,  22  and  24,  24  and  18,  55 
respectively,  and  raised  and  offset  faces  80,  81,  82 
and  83  respectively,  on  the  other  side  due  to 
thickening  of  the  corner  portions.  Each  sub- 
stantially  aligned  face  of  the  respective  corner 
portions  of  the  flex  member  10  totally  aligns  with  eo 
the  adjacent  face  of  the  adjacent  compressional 
leg  and  is  slightly  raised  and  offset  as  shown  by 
steps  170,  170  from  the  adjacent  face  of  the 
adjacent  tensional  leg,  because  the  tensional  legs 
are  thinner  than  the  compressional  leg.  The  65 

center  axes  of  all  of  the  flex  legs  lie  in  one  plane 
so  that  the  steps  170,  170  each  having  a  height 
equal  to  one-half  times  the  difference  between 
the  thickness  of  the  compressional  legs  and  the 
thickness  of  the  tensional  legs.  In  the  illustrated 
embodiment,  each  corner  portion  has  been 
integrally  formed  as  a  single  unit  with  itself  and 
with  the  other  portions  of  the  flex  member  10; 
however,  it  is  possible  to  make  corner  portions 
originally  aligned  with  adjacent  faces  fo  adjacent 
flex  legs  and  reinforce  each  one  with  a  plate 
welded  onto  one  face  of  each  corner  portion.  Each 
raised  face  tapers  according  to  sloped  portions 
86,  86  to  the  thickness  of  the  adjacent  flex  legs, 
which  have  a  generally  rectangular  cross-section. 
The  thickening  of  the  corner  portions  strengthens 
and  reinforces  the  flex  member  10  so  that  the 
corner  portions  will  not  fail  due  to  the  concen- 
tration  of  forces  there,  such  forces  being  dis- 
persed  throughout  the  flex  legs. 

When  the  flexible  coupling  6  is  properly  assem- 
bled  and  installed,  the  substantially  aligned  faces 
of  the  diagonally  opposed  corner  portions  29  and 
31  abut  the  ears  40  and  41,  respectively,  and  face 
in  one  general  direction,  and  the  substantially 
aligned  faces  of  the  corner  portions  28  and  30 
abut  the  ears  62  and  64  respectively  and  face  in  a 
direction  generally  opposite  that  of  the  sub- 
stantially  aligned  faces  of  the  corner  portions  29 
and  31.  The  proper  assembly  orientation  should 
be  obvious  to  an  assembler  from  the  location  of 
the  raised  faces  and/or  subtantially  aligned  faces 
of  the  corner  portions  of  the  flex  member  10. 
Then  when  the  driving  shaft  38  rotates  in  the 
direction  80,  the  flex  legs  18  and  22  are  main- 
tained  in  compression  and  the  flex  legs  20  and  24 
are  maintained  in  tension. 

Fig.  7  shows  a  side  view  of  the  flexible  coupling 
6,  the  flex  member  10  being  slightly  bent  due  to 
the  slight  misalignment  of  the  shafts  38  and  60. 
Fig.  2  also  shows  that  the  adapter  51  flushly  abuts 
the  subtantially  aligned  face  of  the  corner  29  and 
the  adapter  61  flushly  abuts  the  substantially 
aligned  face  of  the  corner  30  so  that  the  endwise 
spacings  between  the  adapters  51  and  61  ,  and  the 
shafts  38  and  60  are  minimized.  Consequently, 
the  bending  moment  exerted  upon  the  flex 
member  10  by  the  adapters  is  minimized,  and  the 
lateral  stiffness  of  the  coupling  is  maximized. 
Note  that  the  elongated  nature  of  each  adapter 
prevents  it  from  interfering  with  the  bolts  which 
secure  the  other  adapter  to  the  flex  member  10 
and  with  the  raised  faces  of  the  corner  portions 
adjacent  said  other  adapter. 

If  the  flexible  coupling  6  were  to  be  assembled 
improperly  so  that  the  adapters  51  and  61  abut 
the  raised  faces  of  the  corner  portions  instead  of 
the  subtantially  aligned  faces  of  the  corner  por- 
tions  of  the  flex  member  1  0,  the  spacing  between 
the  adapters  51  and  61  would  be  greater  than  if 
the  flexible  coupling  was  properly  assembled. 
Thus,  a  visual  inspection  or  measurement  of  the 
spacing  provides  a  means  to  check  the  assembly 
orientation. 

Figs.  8  and  9  show  another  flex  member 
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that  the  substantially  aligned  faces  are  flush  with 
the  adjacent  face  of  the  adjacent  compressional 
leg  and  the  adjacent  face  of  the  adjacent  tensional 
leg. 

In  addition,  other  types  of  symmetrical  or 
asymmetrical  flex  members  may  utilize  the  corner 
portions  shown  in  the  figures  in  order  to  decrease 
the  endwise  spacing  between  a  driving  and 
driven  shaft  and  the  bending  moment  on  the  flex 
member,  and  if  the  flex  member  is  asymmetrical, 
to  indicate  a  correct  assembly  or  installation 
orientation. 

Also,  all  of  the  flex  legs  of  the  flex  member  10 
may  be  made  to  have  the  same  width.  In  addition, 
the  corner  portions  shown  in  the  figures  may  also 
be  utilized  in  conjunction  with  a  flex  member, 
such  as  shown  in  U.S.  Patent  4,385,895,  in  which 
the  flex  legs  are  manufactured  to  have  a  bow. 

Any  of  the  above-described  flex  members  may 
be  distributed  apart  from  any  adapters,  and  any 
such  rectangular  flex  members  may  be  used  in 
combination  with  other  such  flex  members 
arranged  in  an  angularly  staggered,  face-to-face 
relation. 

Also,  the  adapters  51  and  61  may  be  welded  to 
their  respective  shafts,  in  which  case,  the  flex 
member  10  may  be  connected  to  the  adapters  51 
and  61  on  site.  Also,  the  adapters  51  and  61  may 
have  a  broader  shape  than  that  shown  in  the 
figures  provided  that  each  adapter  is  not  so  broad 
as  to  interfere  with  the  bolts  which  secure  the 
opposite  adapter  to  the  flex  member  10. 

Therefore,  the  invention  has  been  disclosed  by 
way  of  example  and  not  limitation. 

Claims 

1.  A  flex  member  used  to  rotatably  couple  two 
rotatable  parts  (38,  60)  and  to  provide  for  some 
degree  of  misalignment  between  said  rotatable 
parts,  said  member  comprising  a  plurality  of 
corner  portions  (28,  29,  30,  31)  each  having  two 
faces  (80,  81,  82,  83)  facing  in  opposite  axial 
directions,  and  a  plurality  of  flex  legs,  (18,  20,  22, 
24;  128;  142,  143,  144,  145;  152,  154,  156,  158) 
each  leg  having  two  faces  facing  in  generally 
opposite  axial  directions,  said  flex  legs  (18,  20,  22, 
24;  128,  142,  143,  144,  145;  152,  154,  156,  158) 
being  integrally  connected  to  one  another 
through  said  corner  portions  (28,  29,  30,  31)  in 
polygonal  arrangement,  each  corner  portion  (28, 
29,  30,  31  )  being  thicker  than  the  adjacent  flex  legs 
(18,  20,  22,  24)  characterized  by  a  first  of  said  faces 
of  each  corner  portion  (28,  29,  30,  31)  being  at 
least  axial  ly  close  to  adajcent  face  of  at  least  one 
of  the  adjoining  flex  legs  and  the  second  face  (80, 
81,  82,  83)  of  each  corner  portion  (28,  29,  30,  31) 
being  raised  and  offset  by  thickening  of  said 
corner  portion  from  the  adjacent  faces  of  both  of 
the  adjoining  flex  legs,  said  second  face  (80,  81, 
82,  83)  of  each  corner  portion  (28,  29",  30,  31  )  being 
more  raised  and  offset  from  the  face  of  the 
adjoining  flex  legs  than  said  first  face  of  the 
corner  portion  (28,  29,  30,  31),  said  corner  por- 
tions  (28,  29,  30,  31)  being  arranged  so  that  on 

generally  designated  108  embodying  the  inven- 
tion,  which  member  is  identical  to  the  flex 
member  10  except  that  the  corner  portions  110, 
111,  112,  and  113  of  the  flex  member  108  have 
faces  120,  121,  122,  and  123  respectively,  opposite  5 
the  substantially  raised  faces  130,  131,  132,  133, 
which  are  slightly  raised  due  to  slight  thickening 
of  the  flex  member  10,  both  being  created  by 
thickening  of  the  corner  portions.  The  sub- 
stantially  raised  faces  130,  131,  132,  and  133  are  io 
identical  to  those  of  the  flex  member  10,  both 
being  created  by  a  thickening  of  the  corner  por- 
tion.  The  flex  member  108  may  be  combined  with 
the  adaapters  51  and  61  to  form  a  flexible,  rotary 
coupling,  the  adapter  51  abutting  and  attaching  to  15 
the  flex  member  108  at  the  slightly  raised  corner 
portions,  faces  120  and  122,  and  the  adapter  61 
abutting  and  attaching  to  the  flex  member  108  at 
the  slightly  raised  faces  121  and  123.  Fig.  9  shows 
a  side  view  of  a  flex  leg  128  of  the  flex  member  20 
108.  For  purposes  of  this  patent  application,  the 
slightly  raised  faces  120,  121,  122,  and  123  are 
considered  to  be  "substantially  aligned"  with 
adjacent  faces  of  adjacent  flex  legs. 

The  flex  member  108  provides  the  advantage  of  25 
assembly  orientation  verification  and  much  of  the 
performance  advantage  offered  by  the  flex 
member  10  described  above,  and  when  assem- 
bled  and  installed,  may  flex  without  the  adapters 
interfering  with  the  flex  legs  because  the  adapters  30 
are  slightly  offset  from  the  flex  legs  due  to  the 
slight  offset  of  the  corner  portion  faces  which  the 
adapters  abut. 

Figs.  10  and  11  show  still  another  flex  member 
generally  designated  140  embodying  the  inven-  35 
tion,  which  member  is  similar  to  the  flex  member 
10  except  that  each  flex  leg  142,  143,  144,  and  145 
of  the  flex  member  140  is  angled  relative  to  the 
flat  face  of  each  corner  portion  so  that  the  flat 
faces  of  corner  portions  at  opposite  ends  of  a  flex  40 
leg  lie  in  displaced,  generally  parallel  planes.  The 
flex  member  140  may  be  combined  with  adapters 
such  as  the  adapters  51  and  61  to  form  a  flexible, 
rotary  coupling.  Fig.  11  shows  the  flex  leg  144  of 
the  flex  member  140.  45 

Yet  another  flex  member  embodying  the  inven- 
tion  generally  designated  150  is  shown  in  Fig.  12, 
which  member  is  identical  to  the  flex  member  10 
except  that  the  flex  member  150  is  rectangular. 
Compressional  flex  legs  152  and  154  are  shorter  so 
than  tensional  flex  legs  156  and  158  to  resist 
bowing.  The  compressional  flex  legs  of  the  flex 
member  150,  if  desired,  may  be  made  thicker  than 
the  tensional  flex  legs  of  the  flex  member  150. 

By  the  foregoing,  improved  flex  members  and  55 
flexible  couplings  used  to  couple  two  rotatable 
parts  and  accommodate  misalignment  have  been 
disclosed.  However,  numerous  modifications  and 
substitutions  may  be  made  without  deviating 
from  the  scope  of  the  invention.  60 

For  example,  the  flex  member  10  may  also  be 
constructed  such  that  the  substantially  aligned 
faces  gently  slope  from  the  .adjacent  face  of  the 
adjacent  compressional  leg  to  the  adjacent  face  of 
the  adjacent  tensional  leg,  which  is  thinner,  so  65 
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corner  portions,  said  adapter  means  being 
attached  to  said  other  two  diagonally  opposed 
corner  portions. 

12.  The  coupling  set  forth  in  claim  11  further 
characterized  by  said  first  adapter  (51)  means 
abutting  the  first  said  two  faces  of  the  first  said 
two  diagonally  opposed  corner  portions  (29,  31). 

13.  The  coupling  set  forth  in  claim  12  further 
characterized  by  said  second  adapter  means 
being  fixedly  attached  to  said  other  rotatable  part 
(60)  and  said  other  two  diagonally  opposed 
corner  portions  (28,  30),  said  second  adapter 
means  abutting  the  first  said  two  faces  of  said 
other  two  diagonally  opposed  corner  portions. 

Patentanspriiche 

one  axial  side  of  said  flex  member  (10;  140;  150) 
two  diagonally  opposite  corner  faces  are  said  first 
faces  being  at  least  axially  close  to  the  adjacent 
face  of  at  least  one  of  the  adjoining  flex  legs  (18, 
20,  22,  24,  128;  142,  143,  144,  145;  152,  154,  156, 
158)  and  the  other  two  diagonally  opposite  corner 
faces  (80,  82)  are  ones  which  are  raised  and  offset 
from  the  adjacent  faces  of  both  of  the  adjoining 
flex  legs. 

2.  A  flex  member  as  set  forth  in  claim  1  further 
characterized  by  having  four  corner  portions  (28, 
29,  30,  31)  and  four  flex  legs. 

3.  A  flex  member  set  forth  in  claim  1  or  2  further 
characterized  by  said  first  face  of  each  corner 
position  (28,  29,  30,  31)  being  substantially 
aligned  with  the  adjacent  face  of  at  least  one  of 
the  adjoining  flex  legs  (18,  20,  22,  24). 

4.  A  flex  member  set  forth  in  claim  1  or  2  further 
characterized  by  said  first  face  of  each  corner 
portion  forming  a  flat  angle  with  the  adjacent  face 
of  at  least  one  of  the  adjoining  flex  legs  (142,  143, 
144,  145). 

5.  A  flex  member  set  forth  in  claim  1  or  2  further 
characterized  by  said  first  face  of  each  corner 
portion  being  slightly  raised  and  offset  from  the 
face  of  at  least  one  adjacent  flex  leg  (128). 

6.  Af  lex  member  set  forth  in  any  one  of  claims  1 
to  5  further  characterized  by  one  flex  leg  (18) 
adjoining  a  corner  portion  being  thicker  than  the 
other  flex  leg  (20)  and  adjoining  said  corner 
portion,  and  one  face  of  said  corner  portion  being 
aligned  with  the  face  of  the  thicker,  adjoining  leg 
(18)  and  the  other  face  (80)  of  said  corner  portion 
being  raised  and  offset  from  the  faces  of  both 
adjoining  flex  legs  (18,  20). 

7.  A  flex  member  set  forth  in  claim  6  further 
characterized  by  said  corner  portions  (28,  29,  30, 
31)  being  at  least  fifty  percent  thicker  than  the 
thickest  flex  leg. 

8.  The  flex  member  set  forth  in  one  of  claims  1 
to  7  further  characterized  by  two  opposite  flex 
legs  (18,  22;  152,  154)  being  shaped  differently 
than  the  other  two  flex  legs  (20,  24;  156,  158)  to 
enable  said  flex  member  to  accommodate  more 
torque  in  one  rotational  direction  than  the  other. 

9.  The  flex  member  set  forth  in  claim  8  further 
characterized  by  said  two  opposite  flex  legs  (152, 
154)  being  shorter  than  said  other  two  flex  legs 
(156,  158). 

10.  The  flex  member  set  forth  in  one  of  claims  1 
to  9  further  characterized  by  said  four  flex  legs 
(18,  20,  22,  24;  152,  156,  158)  being  generally 
planar  with  one  another. 

11.  A  flexible,  rotary  coupling  for  coupling  two 
rotatable  parts  (38,  60)  and  being  able  to 
accommodate*  misalignment  between  said  two 
rotatable  parts,  said  coupling  characterized  by  a 
flex  member  (10)  according  to  one  of  claims  1  to 
10  and  by  first  adapter  (51)  means  for  interfacing 
one  (38)  of  said  rotatable  parts  to  the  first  said  two 
diagonally  opposed  corner  portions,  said  adapter 
means  being  attached  to  the  first  said  two  diagon- 
ally  opposed  corner  portions,  and  second  adapter 
(61)  means  for  interfacing  the  other  said  rotatable 
part  (60)  to  said  other  two  diagonally  opposed 

10 

15 

1.  Biegsames  Teil  zum  Drehkuppeln  zweier 
drehbarer  Glieder  (38,  60)  bei  einem  gewissen 

20  MalS  an  Fehlausrichtung  zwischen  den  drehbaren 
Gliedern,  wobei  das  Teil  aufweist  mehrere  Eckab- 
schnitte  (28,  29,  30,  31),  wovon  jeder  zwei  in 
entgegengezetzte  axiale  Richtungen  weisende 
Stirnflachen  (80,  81,  82,  83)  hat,  und  mehrere 

25  biegsame  Schenkel  (18,  20,  22,  24;  128;  142,  143, 
144,  145;  152,  154,  156,  158),  woven  jeder  zwei  in 
im  allgemeinen  entgegengesetzte  axiale  Rich- 
tungen  weisende  Stirnflachen  hat,  wobei  die 
biegsamen  Schenkel  (18,  20,  22,  24;  128;  142,  143, 

30  144,  145;  152,  154,  156,  158;  einteilig  durch  die 
Eckabschnitte  (28,  29,  30,  31)  in  Vieleck-Anord- 
nung  miteinander  verbunden  sind  und  jeder  Eck- 
abschnitt  (28,  29,  30,  31)  dicker  als  die  benach- 
barten  biegsamen  Schenkel  (18,  20,  22,  24)  ist, 

35  dadurch  gekennzeichnet,  daS  eine  erste  der  Stirn- 
flachen  jedes  Eckabschnitts  (28,  29,  30,  31  )  zumin- 
dest  axial  nahe  der  benachbarten  Stirnflache 
wenigstens  eines  der  angrenzenden  biegsamen 
Schenkel  angeordnet  ist  und  die  zweite  Stirn- 

40  flache  (80,  81,  82,  83)  jedes  Eckabschnitts  (28,  29, 
30,  31)  durch  eine  Verdickung  des  Eckabschnitts 
von  den  benachbarten  Stirnflachen  beider 
angrenzenden  biegsamer  Schenkel  abgehoben 
und  abgesetzt  ist,  daB  die  zweite  Stirnflache  (80, 

45  81,  82,  83)  jedes  Eckabschnitts  (28,  29,  30,  31)  von 
der  Stirnflache  der  angrenzenden  biegsamen 
Schenkel  starker  abgehoben  und  abgesetzt  ist  als 
die  erste  Stirnflache  des  Eckabschnitts  (28,  29,  30, 
31),  daS  die  Eckabschnitte  (28,  29,  30,  31)  so 

so  angeordnet  sind,  dalS  auf  einer  axialen  Seite  des 
biegsamen  Teils  (10;  140;  150)  zwei  diagonal 
gegenuberliegende  Eckflachen  die  ersten  Stirn- 
flachen  bilden,  welche  zumindest  axial  nahe  der 
benachbarten  Stirnflache  wenigstens  eines  der 

55  angrenzenden  biegsamen  Schenkel  (18,  20,  22, 
24,  128;  142,  143,  144,  145;  152,  154,  156,  158)  ist, 
und  dalS  die  anderen  zwei  diagonal  gegenuber- 
liegenden  Eckflachen  (80,  82)  diejenigen  sind, 
welche  von  den  benachbarten  Stirnflachen  beider 

60  angrenzenden  biegsamen  Schenkel  abgehoben 
und  abgesetzt  sind. 

2.  Biegsames  Teil  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daft  es  vier  Eckabschnitte  (28,  29, 
30,  31)  und  vier  biegsame  Schenkel  hat. 

65  3.  Biegsames  Teil  nach  Anspruch  1  pder  2, 
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12.  Kupplung  nach  Anspruch  11,  dadurch 

gekennzeichnet,  dalS  die  erste  Anschlubeinrich- 
tung  (51)  an  die  ersten  zwei  Stirnflachen  der 
ersten  zwei  diagonal  gegeniiberliegenden  Eck- 

5  abschnitte  (29,  31)  angrenzt. 
13.  Kupplung  nach  Anspruch  12,  dadurch 

gekennzeichnet,  dalS  die  zweite  AnschlulSeinrich- 
tung  fest  mit  dem  anderen  drehbaren  Glied  (60) 
und  den  anderen  zwei  diagonal  gegenuber- 

10  liegenden  Eckabschnitten  (28,  30)  verbunden  ist 
und  an  die  ersten  zwei  Stirnflachen  der  anderen 
zwei  diagonal  gegenuberliegenden  Eckabschnitte 
angrenzt. 

15  Revendications 

1.  Organe  flexible  utilise  pour  I'accouplement 
en  rotation  de  deux  pieces  tournantes  (38,  60)  et 
pour  procurer  un  certain  degre  de  desalignement 

20  entre  ces  pieces  tournantes,  cet  organe  compre- 
nant  une  pluraiite  de  parties  angulaires  (28,  29, 
30,  31)  ayant  chacune  deux  faces  (80,  81,  82,  83) 
toumees  dans  des  direction  axiales  opposees,  et 
une  pluraiite  de  branches  flexibles  (18,  20,  22,  24; 

25  128;  142,  143,  144,  145;  152,  154,  156,  158)  chaque 
branche  ayant  deux  faces  toumees  dans  des 
directions  axiales  opposees  dans  I'ensemble,  ces 
branches  flexibles  (18,  20,  22,  24;  128;  142,  143, 
144,  145;  152,  154,  156,  158)  etant  reliees  integra- 

30  lement  les  unes  aux  autres  par  I'intermediaire 
desdites  parties  angulaires  (28,  29,  30,  31  )  dans  un 
agencement  polygonal,  chaque  partie  angulaire 
(28,  29,  30,  31  )  etant  plus  epaisse  que  les  branches 
adjacentes  (18,  20,  22,  24),  caracterise  par  le  fait 

35  qu'une  premiere  desdites  faces  de  chaque  partie 
angulaire  (28,  29,  30,  31  )  est  voisine  aus  moins  en 
sens  axial  de  la  face  adjacente  de  I'une  au  moins 
des  branches  flexibles  voisines  et  la  seconde  face 
(80,  81,  82,  83)  de  chaque  partie  angulaire  (28,  29, 

40  30,  31)  est  elevee  et  deportee  par  un  epaississe- 
ment  de  la  partie  angulaire  par  rapport  aux  faces 
adjacentes  des  deux  branches  flexibles  voisines, 
cette  seconde  face  (80,  81,  82,  83)  de  chaque 
partie  angulaire  (28,  29,  30,  31)  etant  plus  elevee 

45  et  deportee  par  rapport  a  la  face  des  branches 
flexibles  voisines  que  ladite  premiere  face  de  la 
partie  angulaire  (28,  29,  30,  31),  les  parties  angu- 
laires  (28,  39,  30,  31)  etant  disposees  de  telle  sorte 
que  sur  un  cote  en  sens  axial  de  cet  organe 

so  flexible  (10;  140;  150)  deux  faces  d'angle  oppo- 
sees  en  diagonale  sont  lesdites  premieres  faces 
en  etant  voisines  au  moins  en  sens  axial  de  la  face 
adjacente  de  I'une  au  moins  des  branches  fiexi- 
bles  voisines  (18,  20,  22,  24;  128;  142,  143,  144, 

55  145;  152,  154,  156,  158)  et  les  deux  autres  faces 
d'angle  opposees  en  diagonale  (80,  82)  sont  celles 
qui  sont  elevees  et  deportees  par  rapport  aux 
faces  adjacentes  des  deux  branches  flexibles 
voisines. 

60  2.  Organe  flexible  selon  la  revendication  1 
caracterise  en  outre  en  ce  qu'il  a  quarte  parties 
angulaires  (28,  29,  30,  31)  et  quatre  branches 
flexibles. 

3.  Organe  flexible  selon  la  revendication  1  ou  2 
65  caracterise  en  outre  en  ce  que  la  premiere  face  de 

dadurch  gekennzeichnet,  dalS  die  erste  Stirnflache 
jedes  Eckabschnitts  (28,  29,  30,  31)  mit  der 
benachbarten  Stirnflache  wenigstens  eines  der 
angrenzenden  biegsamen  Schenkel  (18,  20,  22, 
24)  im  wesentlichen  gleich  gerichtet  ist. 

4.  Biegsames  Teil  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dalS  die  erste  Stirnflache 
jedes  Eckabschnitts  mit  der  benachbarten  Stirn- 
flache  wenigstens  eines  der  angrenzenden  bieg- 
samen  Schenkel  (142,  143,  144,  145)  einen 
gestreckten  Winkel  ausbildet. 

5.  Biegsames  Teil  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daB  die  erste  Stirnflache 
jedes  Eckabschnitts  von  der  Stirnflache  wenig- 
stens  eines  benachbarten  biegsamen  Schenkels 
(128)  geringfugig  abgehoben  und  abgesetzt  ist. 

6.  Biegsames  Teil  nach  einem  Anspriiche  1  bis 
5,  dadurch  gekennzeichnet,  daB  ein  biegsamer 
Schenkel  (18)  an  einen  Eckabschnitt  angrenzt,  der 
dicker  ist  als  der  andere  an  den  Eckabschnitt 
angrenzende  flexible  Schenkel  (20),  und  daB  eine 
Stirnflache  des  Eckabschnitts  mit  der  Stirnflache 
des  dickeren  angrenzenden  Schenkels  (18)  fluch- 
tet  und  die  andere  Stirnflache  (80)  des  Eckab- 
schnitts  von  den  Flachen  beider  angrenzenden 
biegsamen  Schenkel  (18,  20)  abgehoben  und 
abgesetzt  ist. 

7.  Biegsames  Teil  nach  Anspruch  6,  dadurch 
gekennzeichnet,  daB  die  Eckabschnitte  (28,  29,  30, 
31)  wenigstens  50%  dicker  als  der  dickste  bieg- 
same  Schenkei  sind. 

8.  Biegsames  Teil  nach  einem  Anspruche  1  bis 
7,  dadurch  gekennzeichnet,  daB  zwei  gegeniiber- 
liegende  biegsame  Schenkel  (18,  22;  152,  154)  im 
Vergleich  zu  den  anderen  zwei  biegsamen  Schen- 
keln  (20,  24;  156,  158)  unterschiedlich  ausgebildet 
sind,  damit  das  biegsame  Teil  in  einer  Drehrich- 
tung  ein  grosseres  Drehmoment  als  in  der  ande- 
ren  aufnehmen  kann. 

9.  Biegsames  Teil  nach  Anspruch  8,  dadurch 
gekennzeichnet,  daG  die  zwei  gegenuber- 
liegenden  biegsamen  Schenkel  (152,  154)  kiirzer 
als  die  anderen  zwei  biegsamen  Schenkel  (156, 
158)  sind. 

10.  Biegsames  Teil  nach  einem  Anspruche  1  bis 
9,  dadurch  gekennzeichnet,  daB  die  vier  biegsa- 
men  Schenkel  (18,  20,  22,  24;  152,  154,  156,  158) 
zueinander  im  alllgemeinen  ebenflachig  sind. 

11.  Biegsame  Drehkupplung  zum  Kuppeln 
zweier  drehbarer  Glieder  (38,  60)  und  zum  Aus- 
gleichen  einer  Fehlausrichtung  zwischen  den  zwei 
drehbaren  Gliedem,  gekennzeichnet  durch  ein 
biegsames  Teil  (10)  nach  einem  der  Anspruche  1 
bis  10  und  durch  eine  erste  AnschluBeinrichtung 
(51)  zum  Koppeln  eines  (38)  der  drehbaren  Glie- 
der  an  die  ersten  zwei  diagonal  gegenuberliegen- 
den  Eckabschnitte,  wobei  die  AnschluBeinrich- 
tung  an  den  ersten  zwei  diagonal  gegenuberlie- 
genden  Eckabschnitten  befestigt  ist,  und  eine 
zweite  AnschluBeinrichtung  (61)  zum  Kuppeln 
des  anderen  drehbaren  Gliedes  (60)  an  die  ande- 
ren  zwei  diagonal  gegenuberliegenden  Eck- 
abschnitte,  wobei  die  Anschlubeinrichtung  an 
den  anderen  zwei  diagonal  gegenuberliegenden 
Eckabschnitten  befestigt  ist. 
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caracterise  en  outre  en  ce  que  les  deux  branches 
flexibles  opposees  (152,  154)  sont  plus  courtes 
que  les  deux  autres  branches  flexibles  (156,  158). 

10.  Organe  flexible  selon  I'une  des  revendica- 
tions  1  a  9  caracterise  en  outre  en  ce  que  les 
quatre  branches  flexibles  (18,  20,  22,  24;  152,  154, 
156,  158)  sont  dans  I'ensemble  planaires  les  unes 
les  autres. 

11.  Accouplement  rotatif  flexible  pour  I'accou- 
plement  de  deux  pieces  tournantes  (38,  60)  et 
capable  de  s'accommoder  d'un  desalignement 
entre  ces  deux  pieces  tournantes,  cet  accouple- 
ment  etant  caracterise  par  un  organe  flexible  (10) 
selon  I'une  des  revendications  1  a  10  et  par  un 
premier  moyen  adaptateur  (51)  pour  assurer 
I'interface  entre  I'une  (38)  desdites  pieces  tour- 
nantes  et  les  premieres  deux  parties  angulaires 
opposees  en  diagonale,  ce  moyen  adaptateur 
etant  fixe  aux  premelres  deux  parties  angulaires 
opposees  en  diagonale  et  un  second  moyen 
adaptateur  (61)  pour  assurer  I'interface  entre 
I'autre  piece  tournante  (60)  et  les  autres  deux 
parties  angulaires  opposees  en  diagonale,  ce 
moyen  adaptateur  etant  fixe  aux  lesdites  autres 
deux  parties  angulaires  opposees  en  diagonale. 

12.  Accouplement  selon  la  revendication  11 
caracterise  en  outre  en  ce  que  le  premier  moyen 
adaptateur  (51)  est  en  butee  contre  les  premieres 
deux  faces  des  premieres  deux  parties  angulaires 
opposees  en  diagonale  (29,  31). 

13.  Accouplement  selon  la  revendication  12 
caractefrise  en  outre  en  ce  que  le  second  moyen 
adaptateur  est  fermement  fixe  a  I'autre  piece 
tournante  (60)  et  aux  autres  deux  parties  angu- 
laires  opposees  en  diagonale  (28,  30),  ce  second 
moyen  adaptateur  etant  en  butee  contre  les  pre- 
mieres  deux  faces  de  ces  autres  deux  parties 
angulaires  opposees  en  diagonale. 

chaque  partie  angulaire  (28,  29,  30,  31)  est 
substantiellement  en  alignement  avec  la  face 
adjacente  de  I'une  au  moins  des  branches 
flexibles  voisines  (18,  20,  22,  24). 

4.  Organe  flexible  selon  la  revendication  1  ou  2 
caracterise  en  outre  en  ce  que  ladite  premiere 
face  de  chaque  partie  angulaire  fait  un  angle  plat 
avec  la  face  adjacente  de  I'une  au  moins  des 
branches  flexibles  voisines  (142,  143,  144,  145). 

5.  Organe  flexible  selon  la  revendication  1  ou  2 
caracterise  en  outre  en  ce  que  ladite  premiere 
face  de  chaque  partie  angulaire  est  legerement 
elevee  et  deportee  par  rapport  a  la  face  de  I'un 
(128)  au  moins  des  branches  flexibles  adjacentes. 

6.  Organe  flexible  selon  I'une  des  revendica- 
tions  1  a  5  caracterise  en  outre  en  ce  qu'une 
branche  flexible  (18)  voisine  d'une  partie  angu- 
laire  est  plus  epaisse  que  I'autre  branche  flexible 
(20)  voisine  de  cette  partie  angulaire,  et  une  face 
de  cette  partie  angulaire  est  en  alignement  avec  la 
face  de  la  branche  voisine  plus  epaisse  (18)  et 
I'autre  face  (80)  de  cette  partie  angulaire  est 
elevee  est  deportee  par  rapport  aux  faces  des 
deux  branches  flexibles  voisines  (18,  20). 

7.  Organe  flexible  selon  la  revendication  6 
caracterise  en  outre  en  ce  que  les  parties  angu- 
laires  (28,  29,  30,  31)  sont  plus  epaisses  de 
cinquante  pour  cent  au  moins  que  la  branche 
flexible  la  plus  epaisse. 

8.  Organe  flexible  selon  I'une  des  revendica- 
tions  1  a  7  caracterise  en  outre  en  ce  que  deux 
branches  flexibles  opposees  (18,  22;  152,  154) 
sont  profilees  differemment  que  les  deux  autres 
branches  flexibles  (20,  24;  156,  158)  pour  permet- 
tre  audit  organe  flexible  de  s'accommoder  d'un 
couple  plus  important  dans  un  sens  de  rotation 
que  dans  I'autre. 

9.  Organe  flexible  selon  la  revendication  8 
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