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©  Coupling  member  with  a  torque  resistive  stop. 

©  A  coupling  member  (10)  of  the  type  having  a  generally  tubular  body  portion  (12)  with  a  flexible  lip  (22) 
sealing  means  and  a  swivel  nut  (24)  attached  to  the  body  portion  (12)  and  wherein  the  swivel  nut  (24)  has 
a  concave  frusto-conical  surface  (26)  for  engaging  a  second  coupling  member  (36). 
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The  invention  relates  to  pipe  joints  and  couplings,  but  more  particularly  the  invention  relates  to  a  coupling 
member  with  a  swivel  nut  and  a  resistive  stop  in  conjunction  with  afrusto-conical  surface  or  a  flexible  lip  sealing 
means. 

U.S.  Patent  No.3672704  to  Christensen  discloses  a  flexible  lip  fitting  where  the  flexible  lip  is  pressed 
5  against  a  non-standard,  concave  type  frusto-conical  sealing  surface.  While  the  704  fitting  includes  a  positive 

stop  which  would  preclude  over-torquing  of  the  coupling  members  during  interconnection,  the  design  requires 
the  coupling  members  to  be  used  in  conjunction  with  each  other  as  specially  designed  parts;  in  other  words, 
the  member  with  the  lip  seal  could  not  be  used  in  conjunction  with  a  standard  flare  type  fitting  having  a  convex 
frusto-conical  sealing  surface. 

10  U.S.  Patent  No.5002316  to  Chohan  discloses  a  coupling  member  with  a  flexible  lip  that  is  effective  as  a 
sealing  means  when  used  in  conjunction  with  a  convex,  tapered  surface  of  a  second  coupling  member  that  is 
commonly  referred  to  as  a  flare  type  fitting.  Most  flare  type  fittings  have  a  tapered  or  frusto-conical  surface 
at  an  angle  of  37  degrees  or  45  degrees. 

While  coupling  members  of  the  type  disclosed  in  the  704  patent  have  proved  useful  in  effecting  a  fluid 
15  type  seal  when  used  with  a  flare  fitting,  they  are  subject  to  being  over-tightened  particularly  for  coupling  sizes 

of  less  than  3A  inch.  Over-tightening  may  occur  because  such  couplings  offer  very  little  tactile  feel  to  an  operator 
when  torquing  a  swivel  nut  to  effect  a  seal  with  a  flare  type  fitting.  Coupling  members  below  3A  inch  are  sus- 
ceptible  to  over-torquing  because  the  flexible  lip  operates  at  a  smaller  diameter  and  thereby  provides  less  re- 
sistive  torque  than  larger  diameter  fittings.  Also,  a  swivel  nut  for  the  smaller  swivel  nut  may  have  more  threads 

20  per  lineal  inch  than  a  larger  nut  and  thereby  has  a  greater  mechanical  advantage. 
The  coupling  member  of  the  invention  is  of  the  type  with  a  recessed  annular  surface  such  as  a  flexible 

lip  or  a  frusto-conical  surface  as  a  sealing  means  and  a  swivel  nut  that  is  used  to  attach  the  coupling  member 
to  a  second  coupling  member.  The  coupling  member  of  the  invention  is  adapted  to  be  used  with  standard  flare 
type  fittings  having  a  convex  frusto-conical  sealing  surface.  The  swivel  nut  has  a  concave  frusto-conical  sur- 

25  face  located  at  a  larger  diameter  than  the  flexible  lip  or  frusto-conical  surface  and  it  is  generally  positioned 
along  an  imaginary  frusto-conical  element  from  the  flexible  lip  or  frusto-conical  surface.  The  concave  surface 
operates  as  a  means  for  contacting  a  tapered  surface  of  the  second  flare  type  fitting  so  as  to  supplement  a 
resistive  torque  of  the  swivel  nut  when  it  is  torqued.  The  concave  frusto-conical  surface  of  the  swivel  nut  serves 
as  a  positioning  means  that  precludes  over-torquing  the  nut  and  in  the  case  of  a  coupling  memberwith  a  flexible 

30  lip,  permanently  deforming  the  flexible  lip  due  to  excessive  strain. 
An  object  of  the  invention  is  to  provide  a  coupling  memberwith  a  lip  seal  and  a  limiting  device  so  that  the 

lip  of  the  member  is  not  permanently  deformed  when  a  swivel  nut  is  torqued  beyond  a  recommended  value. 
Another  object  of  the  invention  is  to  provide  a  coupling  member  with  a  flexible  lip  that  is  suitable  for  use 

in  conjunction  with  standard  flare  type  fittings  having  convex  frusto-conical  surfaces  for  sealing. 
35  Another  object  of  the  invention  is  to  provide  a  second  coupling  memberwith  a  stop  mechanism  which  pre- 

vents  over-torquing  that  could  damage  a  recessed  annular  element  that  is  part  of  the  sealing  means. 
The  invention  is  now  described  by  way  of  example  with  reference  to  the  accompanying  drawings,  wherein:- 
FIGURE  1  is  a  partial  axial  sectional  view  of  a  coupling  member  of  the  invention  with  a  swivel  nut  shown 
in  axial  cross-section; 

40  FIGURE  2  is  an  enlarged  and  partial  view  taken  along  the  line  2-2  of  Figure  1  where  section  lines  are  omit- 
ted  for  clarity; 
FIGURE  3  is  a  partially  sectioned  view  similar  to  Figure  1  but  showing  the  coupling  member  of  the  invention 
assembled  with  a  conventional  flare  fitting  where  the  swivel  nut  has  been  torqued  to  200  percent  of  rec- 
ommended  torque; 

45  FIGURE  4  is  a  view  similar  to  Figure  3  showing  a  fitting  of  the  type  disclosed  in  U.S.  Patent  No.5002316 
where  the  swivel  nut  has  been  torqued  to  200  percent  of  the  recommended  torque;  and 
FIGURE  5  is  a  view  similar  to  Figure  2  but  showing  the  stop  feature  of  the  invention  with  a  frusto-conical 
surface  for  sealing  with  a  conventional  flare  fitting. 
Referring  to  Figures  1  and  2,  a  coupling  member  10  is  shown  which  has  a  generally  tubular  body  portion 

so  12  that  may  optionally  include  configurations  known  in  the  art  such  as  a  wrenching  surface  14,  a  ferrule  locking 
collar  16  and  a  stem  18  that  includes  a  plurality  of  serrations  20  suitable  to  enhance  sealing  with  a  hose,  not 
shown.  Of  course,  other  known  configurations  may  be  used  in  conjunction  with  the  generally  tubular  body  por- 
tion  12  such  as  a  male  memberwith  a  threaded  pipe  portion,  a  bent  tube,  a  manifold,  etc. 

The  coupling  member  is  of  the  type  with  a  recessed  annular  element  that  includes  a  flexible  lip  22  and  a 
55  swivel  nut  24  as  a  means  for  attaching  the  coupling  member  to  a  second  coupling  member  such  as  a  standard 

flare  fitting  (not  shown)  and  activating  the  flexible  lip. 
The  swivel  nut  24  has  a  concave  frusto-conical  surface  26  that  is  located  at  a  larger  diameter  28  than  the 

flexible  lip  22.  The  frusto-conical  surface  is  at  an  angle  A  preferably  selected  from  a  range  of  about  37  degrees 
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to  about  45  degrees  and  is  generally  positioned  along  an  imaginary  frusto-conical  element  30.  More  preferably, 
the  imaginary  frusto-conical  element  30  is  tangent  to  the  frusto-conical  surface  26  and  intersects  at  32  the 
flexible  lip  22.  When  the  more  preferred  arrangement  is  used,  the  flexible  lip  22  leads  the  frusto-conical  sur- 
face  26  toward  the  open  end  of  the  nut  as  illustrated  by  the  dotted  line  34  drawn  tangent  to  the  flexible  lip  22 

5  and  parallel  to  the  imaginary  frusto-conical  element  30. 
To  exemplify  the  features  of  the  invention,  a  one-half  inch  coupling  member  was  made  with  a  flexible  lip 

configured  in  accordance  with  the  teaching  of  U.S.  Patent  No.5002316  and  as  illustrated  in  Figure  3.  The  cou- 
pling  member  10  was  attached  by  means  of  the  swivel  nut  to  a  standard,  flare  type  male  fitting  36  with  a  37 
degrees  tapered  end  or  frusto-conical  sealing  surface  38.  The  arrangement  of  the  lip  seal  with  respect  to  the 

10  concave  frusto-conical  surface  26  was  substantially  as  illustrated  in  Figure  2  with  the  flexible  lip  22  leading 
the  frusto-conical  surface  26  toward  the  open  end  of  the  swivel  nut  (i.e.  toward  the  fitting  36)  such  that  the 
flare  fitting  sealing  surface  38  contacted  lip  seal  22  before  it  contacted  the  concave  frusto-conical  surface  26 
as  the  swivel  nut  was  tightened.  The  leading  arrangement  of  the  lip  assured  a  predetermined  axial  deflection 
of  the  lip  seal  when  the  nut  was  tightened.  Preferably,  the  axial  deflection  of  the  lip  is  in  a  range  from  about  .005 

15  to  about  .015  inches  for  a  one-half  inch  coupling  member. 
The  swivel  nut  was  torqued  to  200  per  cent  (76ft.-lbs.)  of  recommended  torque  (38ft.-lbs.)  and  there  was 

no  damage  to  either  the  flexible  lip  22  or  the  sealing  surface  38  of  the  male  flare  fitting.  The  concave  frusto- 
conical  surface  26  operated  as  a  means  for  contacting  the  tapered  end  of  the  flared  fitting  after  deflection  of 
the  flexible  lip  and  acted  to  supplement  a  resisting  tightening  torque  of  the  swivel  nut  as  the  lip  deflected.  The 

20  supplemental  resistive  torque  operated  to  inhibit  the  nut  from  being  turned  too  far  and  thereby  avoided  dam- 
aging  the  tapered  end  of  the  flared  fitting  and  the  flexible  lip. 

To  illustrate  the  sealing  sensitivity  of  the  coupling  member  of  the  invention  to  torque,  it  was  attached  to  a 
standard  flare  type  fitting  and  the  swivel  nut  was  successfully  torqued  at  30  per  cent  (11ft.-lbs.)  50  per  cent 
(19ft.-lbs.)  75  per  cent  (29ft.-lbs)  100  percent  (38ft.-lbs.)  150  percent  (57ft.-lbs)  and  200  per  cent  (76ft.-lbs.) 

25  of  recommended  torque  and  pressure  tested  at  35,000  psi  at  each  successive  incremental  torque.  The  assem- 
bled  coupling  exhibited  substantially  no  leakage  at  each  torque  level  and  there  was  no  permanent  deformation 
to  either  the  flexible  lip  or  the  tapered  end  of  flare  fitting  to  which  the  coupling  member  was  attached.  Accord- 
ingly,  an  advantage  of  the  invention  is  that  leakage  is  not  sensitive  to  "under  torquing"  (30  per  cent)  or  "over 
torquing"  (200  percent)  of  the  swivel  nut.  Still  another  advantage  is  that  there  is  a  tactile  feel  to  the  swivel  nut 

30  of  the  invention  when  it  is  torqued  against  a  standard  flare  type  fitting  so  as  to  prevent  turning  of  the  swivel 
nut.  Stated  in  other  terms,  it  prevents  the  standard  flare  type  fitting  from  being  drawn  axially  into  a  position 
where  deformation  of  the  fitting  and  flexible  lip  is  incurred. 

Referring  to  Figure  4,  a  prior  art  coupling  member  40  was  constructed  without  the  swivel  nut  feature  of 
the  present  invention,  but  it  had  all  of  the  remaining  similar  features  as  depicted  in  Figure  3,  including  the  con- 

35  struction  of  the  flexible  lip  in  accordance  with  U.S.  Patent  No.5002316.  The  coupling  member  was  attached 
to  a  standard  37  degree  male  flared  fitting  and  the  swivel  nut  42  was  torqued  to  200  per  cent  (76ft.-lbs.)  of 
recommended  torque.  Lacking  the  features  of  the  present  invention,  the  swivel  nut  42  was  over-rotated  in 
reaching  the  200  per  cent  torque  value  causing  the  end  of  flare  fitting  40  to  be  permanently  deformed  44.  The 
flexible  lip  46  was  deflected  to  such  an  extent  that  it  exceeded  its  elastic  limit  and  was  also  permanently  de- 

40  formed.  Moreover,  upon  disassembly,  the  swivel  nut  was  binding. 
Referring  to  Figure  5,  an  alternative  embodiment  of  a  coupling  member  50  is  shown  which  has  generally 

the  same  construction  as  that  of  Figure  2  except  for  a  recessed  annular  element  52  with  a  frusto-conical  sur- 
face  54  as  a  sealing  means.  The  coupling  member  includes  a  swivel  nut  24,  a  concave  frusto-conical  surface 
26  that  is  located  at  a  larger  diameter  28  than  the  recessed  annular  element  52,  and  a  frusto-conical  surface 

45  at  an  angle.  Similar  to  that  defined  in  conjunction  with  Figure  2,  an  imaginary  frusto-conical  element  30  is  tan- 
gent  to  the  frusto-conical  surface  26  and  intersects  at  56  the  recessed  annular  element  52  in  such  a  manner 
that  the  frusto-conical  surface  54  leads  the  frusto-conical  surface  26  toward  the  open  end  of  the  nut  as  illu- 
strated  by  the  dotted  line  34  drawn  tangent  to  the  frusto-conical  surface  54. 

To  illustrate  the  improvement  of  the  alternative  embodiment  of  the  invention,  a  prior  art  one-half  inch  flare 
so  type  fitting  and  coupling  nut  was  compared  to  a  one-half  inch  flare  type  fitting  using  a  coupling  nut  of  the  in- 

vention  having  a  recessed  annular  sealing  means  and  a  stop  feature.  The  nut  of  the  invention  had  (1)  a  recessed 
annular  element  as  a  sealing  means  and  in  the  form  of  a  tapered  surface,  and  (2)  a  concave  frusto-conical 
surface  as  a  torque  inhibiting  device  where  the  sealing  surface  led  the  frusto-conical  surface  by  .040  inches. 
The  nuts  were  torqued  at  successively  increasing  percentages  of  rated  torque  where  1  00%  equalled  38ft.-lbs. 

55  pressure  and  leakage  results.  The  following  tables  summarise  the  results  of  the  testing:- 
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This  invention: 

TORQUE  %  NUT  ROTATION/FLATS  PRESSURE  PSI  RESULTS 

5  30  .38  13,230  leak 

50  1.00  25,120  leak 

75  1.25  26,925  leak 

10  100  1.50  31,320  leak 

150  2.00  31,350  rupture 

200  2.35  31,295  rupture 

15 

Prior  art: 

TORQUE  %  NUT  ROTATION/FLATS  PRESSURE  PSI  RESULTS 

30  .65  12,500  leak 

50  .90  15,500  leak 

75  1.15  20,200  leak 

100  1.50  30,000  rupture 

150  2.50  30,800  rupture 

200  3.95  30,800  rupture 

From  the  above  test  data,  it  is  ascertained  that  the  coupling  member  of  the  invention  exhibited  an  improve- 
ment  over  that  of  the  prior  art  in  terms  higher  pressures  for  withstanding  leakage  for  successive  torque  values 
up  to  100%.  The  improvement  associated  with  leakage  is  believed  to  be  the  result  of  a  smaller  annular  frusto- 
conical  sealing  surface  of  the  stem  compared  to  prior  art  flare  fittings.  Also,  it  took  less  rotation  of  the  nut  as 
expressed  in  number  of  wrenching  flats  to  reach  a  torque  level  which  is  an  improvement  in  tactile  feel  to  an 
operator  torquing  the  nut. 

An  advantage  of  the  coupling  member  of  the  invention  is  the  location  of  the  recessed  surface  and  frusto- 
conical  surface  relative  to  the  location  of  threads  for  tightening  the  nut.  The  recessed  annular  sealing  surface 
leads  the  frusto-conical  surface  in  contacting  the  tapered  surface  of  the  flared  fitting.  Further  rotation  of  the 
nut  operates  to  engage  the  frusto-conical  surface.  The  recessed  annular  surface  is  pulled  into  engagement 
at  the  rear  of  the  nut  in  a  load  transferring  path  to  the  stem  which  includes  the  recessed  annular  sealing  sur- 
face.  Once  the  frusto-conical  surface  contacts  the  tapered  surface  of  the  flared  fitting,  the  load  path  is  direct 
from  the  threads  whereby  additional  loading  to  the  sealing  surface  that  could  cause  damage  is  avoided  or  sub- 
stantially  reduced. 

The  foregoing  detailed  description  is  given  for  purpose  of  illustration  only  and  is  not  intended  to  limit  the 
scope  of  the  invention  which  is  to  be  established  by  the  appended  claims. 

Claims 
50 

1.  In  a  coupling  member  of  the  type  having  a  generally  tubular  body  portion  with  a  recessed  annular  element 
as  a  means  for  sealing,  and  a  swivel  nut  attached  substantially  concentrically  to  the  body  portion  juxta- 
posed  the  annular  element,  the  improvement  comprising:  the  swivel  nut  having  an  open  end,  and  a  con- 
cave  frusto-conical  surface  with  an  imaginary  frusto-conical  element  in  line  therewith,  the  frusto-conical 

55  surface  being  located  at  a  larger  diameter  than  the  recessed  annular  element  and  the  annular  element 
being  generally  positioned  along  the  imaginary  frusto-conical  element. 

2.  The  coupling  member  of  claim  1  wherein  the  concave  frusto-conical  surface  defines  a  means  for  con- 
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tacting  a  tapered  surface  of  a  second  coupling  member  and  supplementing  a  resistive  tightening  torque 
of  the  swivel  nut. 

3.  The  coupling  member  of  claim  1  wherein  the  recessed  annular  element  is  in  the  form  of  a  flexible  lip  having 
5  an  outer  surface  that  is  convex  curvilinear  when  viewed  in  axial  cross-section. 

4.  The  coupling  member  of  claim  1  wherein  the  concave  frusto-conical  surface  is  disposed  at  an  angle  from 
about  37  degrees  to  about  45  degrees. 

5.  The  coupling  member  of  claim  1  wherein  the  recessed  annular  element  defines  a  second,  frusto-conical 
surface  as  the  sealing  means. 

6.  The  coupling  member  of  any  preceding  claim  wherein  the  frusto-conical  element  intersects  the  recessed 
annular  element. 

15  7.  The  coupling  member  of  any  preceding  claim  wherein  the  recessed  annular  element  leads  the  frusto-con- 
ical  surface  along  the  frusto-conical  element  toward  the  open  end  of  the  swivel  nut. 

8.  In  a  coupling  member  of  the  type  having  a  generally  tubular  body  portion  with  a  flexible  lip  sealing  means, 
and  a  swivel  nut  attached  substantially  concentrically  to  the  body  portion  juxtaposed  the  flexible  lip,  the 

20  improvement  comprising:  the  swivel  nut  having  a  concave  frusto-conical  surface  located  at  a  larger  di- 
ameter  than  the  flexible  lip  and  generally  positioned  along  an  imaginary  frusto-concical  element  tangent 
to  the  frusto-conical  surface  and  wherein  the  frusto-conical  element  intersects  the  flexible  lip. 

9.  The  coupling  member  of  claim  8  wherein  the  concave  frusto-conical  surface  defines  a  means  for  con- 
25  tacting  a  tapered  surface  of  a  second  coupling  member  and  supplementing  a  resistive  tightening  torque 

of  the  swivel  nut. 

10.  The  coupling  member  of  claim  8  wherein  the  swivel  nut  includes  means  for  inhibiting  radially  outward  de- 
flection  of  the  flexible  lip. 

30 

35 

55 

11.  The  coupling  member  of  claim  8  wherein  the  flexible  lip  has  an  outer  surface  that  is  convex  curvilinear 
when  viewed  in  axial  cross-section. 

12.  The  coupling  member  of  claim  8  wherein  the  concave  frusto-conical  surface  is  disposed  at  an  angle  from 
about  37  degrees  to  about  45  degrees. 

13.  In  a  coupling  member  of  the  type  having  a  generally  tubular  body  portion  with  a  flexible  lip  sealing  means, 
and  a  swivel  nut  attached  substantially  concentrically  to  the  body  portion  juxtaposed  the  flexible  lip,  the 
improvement  comprising:  the  swivel  nut  having  an  open  end,  and  a  concave  frusto-conical  surface  located 
at  a  larger  diameter  than  the  flexible  lip  and  generally  positioned  along  an  imaginary  frusto-conical  ele- 

40  ment  from  the  flexible  lip. 

14.  The  coupling  member  of  claim  13  wherein  the  flexible  lip  leads  the  frusto-conical  surface  along  the  frusto- 
conical  element  toward  the  open  end  of  the  swivel  nut. 

45  15.  In  a  coupling  member  of  the  type  having  a  generally  tubular  body  portion  with  a  recessed  annular  element 
as  a  sealing  means,  and  a  swivel  nut  attached  substantially  concentrically  to  the  body  portion  juxtaposed 
the  recessed  surface,  the  improvement  comprising:  the  swivel  nut  having  a  concave  frusto-conical  sur- 
face  located  at  a  larger  diameter  than  the  recessed  annular  element  and  generally  positioned  along  an 
imaginary  frusto-conical  element  tangent  to  the  frusto-conical  surface  and  wherein  the  frusto-conical  ele- 

50  ment  intersects  the  recessed  annular  element. 

16.  The  coupling  member  of  claim  15  wherein  the  concave  frusto-conical  surface  defines  a  means  for  con- 
tacting  a  tapered  surface  of  a  second  coupling  member  and  supplementing  a  resistive  tightening  torque 
of  the  swivel  nut. 

17.  The  coupling  member  of  claim  15  wherein  the  recessed  annular  element  is  in  the  form  of  a  flexible  lip 
having  an  outer  surface  that  is  convex  curvilinear  when  viewed  in  axial  cross-section. 
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18.  The  coupling  member  of  claim  15  wherein  the  concave  frusto-conical  surface  isdiposed  at  an  angle  from 
about  37  degrees  to  about  45  degrees. 

19.  The  coupling  member  of  claim  15  wherein  the  recessed  annular  element  defines  a  second,  frusto-conical 
surface  as  the  sealing  means. 

20.  In  a  coupling  member  of  the  type  having  a  generally  tubular  body  portion  with  a  recessed  annular  element 
as  a  sealing  means,  and  a  swivel  nut  attached  substantially  concentrically  to  the  body  portion  juxtaposed 
the  flexible  lip,  the  improvement  comprising:  the  swivel  nut  having  an  open  end,  and  a  concave  frusto- 
conical  surface  located  at  a  larger  diameter  than  the  recessed  annular  element  and  generally  positioned 
along  an  imaginary  frusto-conical  element  from  the  recessed  annular  element. 

21.  The  coupling  member  of  claim  19  wherein  the  recessed  annular  element  leads  the  frusto-conical  surface 
along  the  frusto-conical  element  toward  the  open  end  of  the  swivel  nut. 
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