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The  brochure  "Breech  Block  Connectors  for 
large  diameter  pipe  &  piling,  MC  EVOY,  USA"  and 
the  document  "Civil  engineering  —  ASCE,  vol.  43, 
no.  1  1"  on  which  document  the  preamble  of  claim 

5  1  is  based,  discloses  a  coupling  comprising  a 
male  annular  connector  externally  threaded  and  a 
female  annular  connector  internally  threaded, 
which  are  attached  to  the  ends  of  respective 
tubes.  The  connectors  are  fitted  to  each  other  in  a 

10  bayonet-like  relationship.  This  coupling  shows 
the  drawback  that  for  effecting  the  closing/open- 
ing  operation  of  the  coupling  it  is  necessary  to 
rotate  the  tubes  relatively  to  each  other. 

The  problem  underlying  this  invention  is  that  of 
15  providing  a  coupling  for  connecting  metal  tubes 

end-to-end,  which  has  such  structural  and  func- 
tional  characteristics  as  to  overcome  the  draw- 
backs  affecting  the  aforementioned  prior  art. 

The  problem  is  solved  by  a  coupling  as  indi- 
20  cated  which  is  characterized  in  that  the  second 

annular  connector  comprises  a  ring  nut  threaded 
internally  and  mounted  coaxially  for  rotation  to 
the  female  half-coupling,  a  plurality  of  grooves 
formed  axially  in  the  inner  wall  of  said  ring  nut 

25  and  defining  a  corresponding  plurality  of  axial 
ribs  therein,  said  grooves  of  the  ring  nut  extend- 
ing  substantially  over  the  same  length  as  said  ribs 
of  the  cylindrical  tubular  section  and  said  ribs  of 
the  ring  nut  having  substantially  the  same  length 

30  as  said  grooves  of  the  cylindrical  tubular  section, 
and  a  means  of  shifting  said  ring  nut  angularly 
about  the  axis  of  said  coupling. 

The  features  and  advantages  of  the  invention 
will  be  more  readily  understood  from  the  follow- 

35  ing  detailed  description  of  a  preferred  embodi- 
ment  of  the  inventive  coupling,  with  reference  to 
the  accompanying  illustrative  and  not  limitative 
drawings,  where: 

Figure  1  is  a  perspective  view  of  a  male  half- 
40  coupling  and  female  half-coupling,  the  latter 

being  shown  partly  in  section,  which  form  a 
coupling  according  to  this  invention; 

Figure  2  is  an  axial  section  view  of  the  same 
coupling  as  in  Figure  1,  with  the  coupling  halves 

45  in  the  connected  condition. 
In  the  drawing  figures,  the  numeral  1  desig- 

nates  generally  a  coupling  according  to  the  inven- 
tion,  for  connecting  together  end-to-end  two 
metal  tubes  4  and  5,  shown  in  dash-and-dot  lines. 

so  The  metal  tubes  4  and  5  form  a  part  of  a  tubular 
pile  intended  for  forming  a  bearing  piling  for  a 
marine  drill  platform,  not  shown. 

The  coupling  1  consists  of  a  tubular  female  half- 
coupling  2  welded  to  the  end  of  the  tube  4 

55  coaxially  therewith,  and  of  a  tubular  male  half- 
coupling  3  welded  to  the  end  of  the  tube  5 
coaxially  therewith. 

The  male  half-coupling  3  comprises  a  first 
annular  section  6  of  cylindrical  shape  which  has 

60  substantially  the  same  diameter  dimension  as  the 
outside  diameter  of  the  tube  5;  a  second  annular 
section  7  of  frusto-conical  shape  and  tapering 
outwardly  to  define,  together  with  said  first  tubu- 
lar  section  6,  an  annular  shoulder  7a.  This  annular 

65  shoulder  7a  is  of  conical  shape  tapering  in  the 

Description 

This  invention  relates  to  a  coupling  for  connect- 
ing  metal  tubes  end-to-end  to  form  tubular  piles 
for  use  in  pilings,  in  particular  marine  pilings  for 
offshore  platforms. 

The  invention  is  concerned  with  a  coupling  of 
the  type  which  comprises  a  male  half-coupling 
and  a  female  half-coupling  attached  to  the  ends  of 
respective  metal  tubes  and  made  fast  to  each 
other  by  first  and  second  annular  connectors 
mounted  coaxially  to  the  exterior  of  the  male  half- 
coupling  and  the  interior  of  the  female  half- 
coupling,  respectively,  and  being  rotatable  rela- 
tively  to  each  other  and  fitted  to  each  other  in 
substantially  bayonet-like  relationship,  said  first 
annular  connector  comprising  a  cylindrical  tubu- 
lar-  section  threaded  externally  and  formed 
coaxially  in  said  male  half-coupling,  a  plurality  of 
grooves  formed  axially  in  said  cylindrical  section 
and  defining  a  corresponding  plurality  of  axial 
ribs  therein. 

In  the  implacement  of  marine  pilings,  with 
tubular  metal  piles  of  large  diameters,  comprising 
a  plurality  of  metal  tubes  connected  together  end- 
to-end  fashion,  it  is  of  special  import  that  coup- 
lings  be  provided  at  the  ends  of  said  tubes  which 
can  be  tightened  and  if  need  be  loosened  in  a 
particularly  quick  and  effective  manner. 

The  coupling  fast  tightening  feature  is  made 
necessary  by  the  high  hourly  cost  of  the  equip- 
ment  involved  in  implacing  the  piling,  whilst  the 
need  for  effective  tightening,  and  specifically  the 
possibility  of  developing  an  axial  preload 
between  the  male  and  female  half-couplings,  is 
imposed  by  the  tubular  piling  implacement  tech- 
nology. 

One  example  of  couplings  useful  in  the 
implacement  of  tubular  piling  is  disclosed  in  US 
Patent  No.  4,094,539  of  June  13,  1978. 

That  coupling  comprises  male  and  female  half- 
couplings:  the  female  half  is  provided  with  a 
plurality  of  latches  which  are  movable  radially 
independently  of  one  another  to  and  from  the 
male  half.  That  end  of  each  of  the  latches  which  is 
laid  facing  the  male  half-coupling  is  cut  to  profile 
with  one  or  more  teeth  adapted  to  engage  with 
one  or  more  annular  grooves  formed  on  the  male 
half.  The  contact  surfaces  of  the  latch  teeth  and 
corresponding  annular  grooves  are  tapering  sur- 
faces,  thereby  an  advantageous  axial  preload 
action  is  developed  in  fitting  the  coupling  halves 
together. 

In  view  of  the  large  diameter  of  a  pile  intended 
for  driving  into  the  sea  bottom,  a  tight  coupling  of 
the  tubes  comprising  it  dictates  the  availability  of 
a  large  number  of  latches  for  independent  oper- 
ation  of  one  another. 

As  a  consequence,  the  coupling  closing  and/or 
opening  operation  is  time-consuming,  while  the 
axial  preload  aimed  at  between  the  coupling 
halves  is  inaccurate  and  unevenly  applied, 
especially  because  the  radial  tightening  stresses 
at  each  latch  are  adjusted  independently  of  one 
another. 
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coupling  (3)  is  held  suspended  in  axial  alignment 
over  a  tube  (4)  provided  at  its  end  with  a  female 
half-coupling  (2).  The  male  half  3  is  brought  to 
face  the  female  half-coupling  2.  By  operating  the 

pegs  20,  the  ring  nut  16  is  oriented  in  such  an 
angular  position  as  to  have  the  grooves  22  and 
ribs  23  thereon  aligned  respectively  to  the  ribs  10 
and  grooves  9  of  the  male  half-coupling  3.  Now, 
the  tube  5  is  lowered  to  cause  the  male  half- 

i  coupling  3  provided  on  it  to  bottom  out  into  the 
female  half-coupling  2.  Thereupon,  the  ribs  10  of 
the  cylindrical  section  8  (first  annular  connector) 
will  engage  axially  in  the  grooves  22  of  the  ring 
nut  16  (second  annular  connector),  while  the 

;  annular  shoulder  7a  of  the  male  half-coupling 
comes  to  bear  on  the  conical  edge  11a  of  the 
female  half-coupling. 

By  acting  on  the  pegs  20,  the  ring  nut  16  is 
presently  shifted  angularly  about  the  axis  of  the 

o  tubes  4  and  5  to  cause  the  threaded  portions  of 
the  ribs  10  and  23  to  engage  (thread)  together. 
Thus,  there  is  formed  between  the  half-couplings 
2  and  3  a  substantially  bayonet-like  joint,  with  an 
even  distribution  of  the  tightening  preload  of  the 

5  inventive  coupling.  It  is  specially  important  that  a 
compressive  stress  be  induced  between  the  abut- 
ment  surface  11a  and  the  shoulder  7a,  because 
the  stress  imposed  by  the  hammer  used  to  drive 
the  pile  into  the  sea  bottom  would  be  transferred 

\o  thereto. 

Claims 

1.  A  coupling  for  connecting  metal  tubes  (4,  5) 
is  end-to-end  to  form  tubular  piles  for  use  in  marine 

pilings,  including  a  male  half-coupling  (3)  and  a 
female  half-coupling  (2)  attached  to  the  ends  of 
respective  metal  tubes  (5,  4)  and  made  fast  to 
each  other  by  first  and  second  annular  connectors 

40  (8,  16)  mounted  coaxially  to  the  exterior  of  the 
male  half-coupling  (3)  and  the  interior  of  the 
female  half-coupling  (2),  respectively,  and  being 
rotatable  relatively  to  each  other  and  fitted  to 
each  other  in  substantially  bayonet-like  relation- 

45  ship,  said  first  annular  connector  comprising  a 
cylindrical  tubular  section  (8)  threaded  externally 
and  formed  coaxially  in  said  male  half-coupling 
(3),  a  plurality  of  grooves  (9)  formed  axially  in  said 
cylindrical  section  (8)  and  defining  a  corre- 

50  sponding  plurality  of  axial  ribs  (10)  therein, 
characterized  in  that  the  second  annular  connec- 
tor  comprises  a  ring  nut  (16)  threaded  internally 
and  mounted  coaxially  for  rotation  to  the  female 
half-coupling  (2),  a  plurality  of  grooves  (22) 

55  formed  axially  in  the  inner  wall  of  said  ring  nut 
(16)  and  defining  a  corresponding  plurality  of 
axial  ribs  (23)  therein,  said  grooves  (22)  of  the  ring 
nut  (16)  extending  substantially  over  the  same 
length  as  said  ribs  (10)  of  the  cylindrical  tubular 

eo  section  (8)  and  said  ribs  (23)  of  the  ring  nut  (16) 
having  substantially  the  same  length  as  said 
grooves  (9)  of  the  cylindrical  tubular  section  (8) 
and  a  means  (20,  21)  of  shifting  said  ring  nut  (16) 
angularly  about  the  axis  of  said  coupling. 

65  2.  A  coupling  according  to  claim  1,  charac- 

opposite  direction  to  the  section  7  above.  A 
keyway  26  is  formed  in  said  shoulder  7a.  A  third 
section  8  of  said  half-coupling  3  is  cylindrical  and 
has  an  outside  diameter  which  is  substantially 
equal  to  the  least  diameter  on  the  frusto-conical 
section  7.  The  outer  surface  of  this  third  section  8 
is  threaded  with  a  trapezoidal  thread  and  fluted 
with  a  plurality  of  axial  grooves  9  defining  a 
corresponding  plurality  of  ribs  10  formed  out- 
wardly  with  said  thread. 

This  tubular  section  8  forms  a  first  annular 
connector,  as  explained  hereinafter. 

The  female  half-coupling  2  comprises  a 
cylindrical  tubular  body  11  adapted  for  end  weld- 
ing  to  the  tube  4.  The  edge  1  1a  of  the  free  end  of 
said  tubular  body  11  is  conically  shaped  and 
provides  an  abutment  surface  for  the  conical 
shoulder  7a  of  the  male  half-coupling  3.  Secured 
in  a  keyway  27  formed  in  said  edge  1  1  a  is  a  key  28 
adapted  to  engage  with  the  keyway  26  on  the 
annular  shoulder  7a. 

In  the  tubular  body  11,  from  the  free  end 
thereof,  there  are  formed  coaxially  a  conical 
section  12  (complementary  to  the  frusto-conical 
section  7  of  the  male  half-coupling  3)  and  a 
cylindrical  section  17  having  a  greater  inside 
diameter  than  the  least  inside  diameter  of  the 
conical  section  12.  Formed  between  12  and  17  is 
an  annular  shoulder  14. 

The  cylindrical  section  17  forms  a  seat  for 
receiving  a  cylindrical  ring  nut  16  retained 
coaxially  rotatable  at  a  position  against  the  annu- 
lar  shoulder  14,  as  explained  herein  below. 

Externally  of  the  ring  nut  16,  there  are  attached 
a  plurality  of  pegs  20  extending  radially  through 
windows  21  cut  in  the  tubular  body  11  with 
respect  to  which  they  extend  circumferentially. 

The  pegs  20  constitute  handling  pieces  for 
rotating  the  ring  nut  16.  It  should  be  noted  that  the 
circumferential  length  of  each  of  said  windows  21 
is  selected  for  a  preset  angular  displacement  of 
the  ring  nut  16  about  the  axis  of  the  inventive 
coupling,  as  explained  more  clearly  hereinafter. 

The  inner  surface  of  the  ring  nut  16  is  threaded 
with  a  trapezoidal  thread  and  fluted  with  plural 
axial  grooves  22  defining  a  corresponding  plu- 
rality  of  ribs  23,  affected  on  the  outside  by  said 
thread  formation. 

The  ring  nut  16  so  structured  forms  a  second 
annular  connector  according  to  the  invention. 

It  should  be  noted  that  the  axial  grooves  22  of 
the  ring  nut  16  have  a  circumferential  length 
which  is  substantially  equal  to  that  of  the  ribs  10 
of  the  tubular  section  8,  on  the  male  half-coupling 
3,  wherewith  they  are  adapted  to  engage;  the 
axial  grooves  9  on  the  tubular  section  8  have 
substantially  the  same  circumferential  length  as 
the  ribs  23  of  the  ring  nut  16,  wherewith  they  are 
adapted  to  engage.  It  should  be  further  noted  that 
the  threads  of  the  cited  section  8  and  of  the  ring 
nut  16  are  mating  threads. 

The  connection  of  any  two  tubes  (such  as  4  and 
5)  using  a  coupling  according  to  the  invention  is 
accomplished  as  follows. 

A  tube  (5)  provided  at  one  end  with  a  male  half- 
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ng  the  durch  in  Umfangsrichtung  in  der  riickspringen- 
3s  (20)  den  Kupplungshalfte  (2)  ausgebildete  Fenster 
3)  and  ragen. 

terized  in  that  said  means  (20,  21)  of  shifting  the 
ring  nut  (16)  comprises  a  plurality  of  pegs  (20) 
externally  attached  to  the  ring  nut  (16)  and 
radially  extending  through  windows  (21)  circon- 
ferentially  formed  in  the  female  half-coupling  (2). 5  Revendications 

1.  Dispositif  d'assemblage  bout  a  bout  de  tubes 
metalliques  (4,  5)  pour  former  des  pieux  tubu- 
laires  destines  a  etre  utilises  dans  des  fondations 

io  marines,  comprenant  une  partie  male  d'accouple- 
ment  (3)  et  une  partie  femelle  d'accouplement  (2) 
fixees  aux  extremites  de  tubes  metalliques  res- 
pectifs  (5,  4)  et  reliees  I'une  a  I'autre  par  des 
premier  et  second  connecteurs  annulaires  (8,  16) 

15  montes  coaxialement  sur  la  face  exterieure  de  la 
partie  male  d'accouplement  (3)  et  sur  la  face 
interieure  de  la  partie  femelle  d'accouplement  (2) 
respectivement,  les  connecteurs  pouvant  etre 
tournes  I'un  par  rapport  a  I'autre  et  emboites  I'un 

20  dans  I'autre  dans  une  relation  essentiellement  du 
type  a  baTonnette,  ledit  premier  connecteur  annu- 
laire  comprenant  une  section  tubulaire  cylindri- 
que  (8)  filetee  sur  sa  face  exterieure  et  formee 
coaxialement  dans  ladite  partie  male  d'accouple- 

25  ment  (3),  plusieurs.rainures  (9)  formees  axiale- 
ment  dans  ladite  section  cylindrique  (8)  et  definis- 
sant  dans  celle-ci  plusieurs  nervures  axiales  (10), 
caracterise  en  ce  que  ledit  second  connecteur 
annulaire  comprend  un  ecrou  annulaire  (16) 

30  taraude  et  monte  coaxialement  de  maniere  a 
pouvoir  tourner  par  rapport  a  la  partie  femelle 
d'accouplement  (2),  plusieurs  rainures  (22)  for- 
mees  axialement  dans  la  paroi  interne  dudit  ecrou 
annulaire  (16)  et  definissant  dans  celui-ci  un 

35  nombre  correspondant  de  nervures  axiales  (23), 
lesdites  nervures  (22)  de  I'ecrou  annulaire  (16) 
s'etendant  essentiellement  sur  la  meme  longueur 
que  celle  des  nervures  (10)  de  la  section  tubulaire 
(8),  lesdites  nervures  (23)  de  I'ecrou  annulaire  (16) 

40  ayant  essentiellement  la  meme  longueur  que 
lesdites  rainures  (9)  de  la  section  tubulaire  cylin- 
drique  (8),  et  des  moyens  (20,  21)  dest)ines  a 
deplacer  angulairement  I'ecrou  annulaire  (16) 
autour  de  I'axe  dudit  dispositif  d'assemblage. 

45  2.  Dispositif  d'assemblage  suivant  la  revendica- 
tion  1,  caracterise  en  ce  que  lesdits  moyens  (20, 
21)  de  deplacement  de  I'ecrou  annulaire  (16) 
comprennent  plusieurs  goupilles  (20)  fixees  sur  la 
face  externe  de  I'ecrou  annulaire  (16)  et  s'eten- 

50  dant  radialement  a  travers  de  lumieres  (21)  cir- 
conferentielles  menagees  dans  la  partie  femelle 
d'accouplement  (2). 

Patentanspriiche 

1.  Kupplung  zum  axialen  Verbinden  von  Metall- 
rohren  (4,  5)  zur  Bildung  von  rohrformigen  Pfah- 
lenzurVerwendung  bei  Grundpfahlen  im  Meeres- 
boden,  mit  einer  vorspringenden  Kupplungs- 
halfte  (3)  und  einer  ruckspringenden  Kupplungs- 
halfte  (2),  die  an  den  Enden  jeweiliger  Metallrohre 
(5,  4)  angebracht  sind  und  miteinander  fest  ver- 
bindbar  sind  durch  erste  und  zweite  ringformige 
Verbinder  (8,  18),  die  koaxial  zum  AufSeren  der 
vorspringenden  Kupplungshalfte  (3)  bzw.  zum 
Inneren  der  ruckspringenden  Kupplungshalfte  (2) 
angeordnet  sind  und  gegeneinander  drehbar  sind 
und  miteinander  im  wesentlichen  bajonettartig 
verbindbar  sind,  wobei  der  erste  ringformige 
Verbinder  einen  zylindrischen  Rohrabschnitt  (8) 
mit  AulSengewinde  aufweist,  der  koaxial  in  der 
vorspringenden  Kupplungshalfte  (3)  ausgebildet 
ist,  wobei  mehrere  Nuten  (9)  axial  in  dem  zylindri- 
schen  Abschnitt  (8)  ausgebildet  sind  und  eine 
entsprechende  Anzahl  axialer  Rippen  (10)  darin 
definieren,  dadurch  gekennzeichnet,  dalS  der 
zweite  ringformige  Verbinder  ein  ringformiges 
Mutternteil  (16)  mit  Innengewinde  aufweist,  das 
zur  Drehung  koaxial  an  der  ruckspringenden 
Kupplungshalfte  (2)  befestigt  ist,  wobei  mehrere 
Nuten  (22)  axial  in  der  lnnenwand  des  ringformi- 
gen  Muttemteils  (16)  gebildet  sind  und  eine  ent- 
sprechende  Anzahl  axialer  Rippen  (23)  definieren, 
wobei  die  Nuten  (22)  des  ringformigen  Muttern- 
teils  (16)  sich  im  wesentlichen  iiber  gleiche  Lange 
erstrecken  wie  die  Rippen  (10)  des  zylindrischen 
Rohrabschnitts  (8)  und  wobei  die  Rippen  (23)  des 
ringformigen  Muttemteils  (16)  im  wesentlichen 
die  gleiche  Lange  wie  die  Nuten  (9)  des  zylindri- 
schen  Rohrabschnitts  (8)  aufweisen,  und  dalS  eine 
Einrichtung  (20,  21)  vorgesehen  ist  zum  Verschie- 
ben  des  ringformigen  Muttemteils  (16)  in  Winkel- 
richtung  urn  die  Achse  der  Kupplung. 

2.  Kupplung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dalS  die  Einrichtung  (20,  21)  zum  Ver- 
schieben  des  ringformigen  Muttemteils  (16)  meh- 
rere  aufcen  an  dem  ringformigen  Mutternteil  (16) 
angebrachte  Zapfen  (20)  aufweist,  die  radial 
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