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©  Apparatus  and  method  for  coupling  elongated  members. 

©  A  pair  of  elongated  cylindrical  members  are  con- 
structed  with  first  and  second  collars  extending  ax- 
ially  beyond  their  adjoining  ends.  The  first  and  sec- 
ond  collars  have  adjoining  indentations  and  projec- 
tions  at  their  end  edges  which  are  adapted  to  inter- 
lock  with  one  another  so  as  to  prevent  rotation  of  the 

two  elongated  members  with  respect  to  one  another. 
A  coupler  is  removably  fitted  over  the  exterior  of  the 
first  and  second  collars  and  holds  them  together 
against  axial  movement  with  respect  to  one  another. 
The  collars  are  each  welded  to  the  axial  ends  of  the 
first  and  second  cylindrical  members. 

Rank  Xerox  (UK)  Business  Services 
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BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  apparatus  and  method 
for  coupling  elongated  members  together  in  end  to 
end  relationship.  The  invention  may  be  used  for 
coupling  together  elongated  hollow  tubes,  elongat- 
ed  solid  shafts,  or  elongated  members  having  fligh- 
ting  or  other  structure  on  the  outer  surface  thereof. 

There  are  many  instances  where  the  coupling 
of  elongated  members  together  in  end  to  end  rela- 
tionship  is  desirable.  For  example,  in  the  drilling  of 
wells,  it  is  desirable  to  connect  a  plurality  of  auger 
sections  in  end  to  end  relationship  as  the  well  is 
being  drilled.  At  times  it  may  be  desirable  to  cou- 
ple  elongated  solid  shafts  together  in  end  to  end 
relationship,  or  elongated  hollow  tubes  in  end  to 
end  relationship. 

In  all  of  these  applications,  it  is  desirable  that 
the  various  sections  of  elongated  members  be  rig- 
idly  coupled  together  and  maintained  in  longitudinal 
alignment  with  one  another.  It  is  also  desirable  to 
couple  these  sections  together  so  that  they  can  be 
rotated  in  unison  when  torque  is  applied  to  them. 

United  States  Patent  4,821,818  discloses  a 
coupling  system  for  separate  tube  auger  sections. 
The  adjoining  ends  of  the  auger  sections  each 
include  a  collar  which  surrounds  the  end  of  the 
tube.  The  collar  on  one  of  the  tubes  is  positioned 
rearwardly  from  the  end  of  the  tube  so  that  the  end 
of  the  tube  protrudes  beyond  the  collar.  The  collar 
on  the  other  tube  protrudes  axially  beyond  the  end 
of  the  tube.  The  axial  ends  of  the  two  collars 
include  projections  and  indentations  which  are 
adapted  to  mate  together  so  as  to  hold  the  tubes 
against  rotation  with  respect  to  one  another.  A 
hinged  coupler  is  foldable  to  surround  the  two 
collars  and  hold  them  together  so  that  the  tube 
sections  are  held  against  axial  movement  away 
from  one  another. 

Both  of  the  collars  in  Patent  4,821,818  are 
attached  to  the  tube  sections  by  slipping  them  over 
the  ends  of  the  tube  sections  and  welding  them  in 
place.  This  weld  joint  is  difficult  and  time  consum- 
ing  to  do. 

Therefore,  a  primary  object  of  the  present  in- 
vention  is  the  provision  of  an  improved  apparatus 
and  method  for  coupling  elongated  members  to- 
gether  in  end  to  end  relationship. 

A  further  object  of  the  present  invention  is  the 
provision  of  apparatus  and  method  which  can  be 
assembled  in  less  time  and  with  greater  ease  than 
the  assembly  shown  in  U.S.  Patent  4,821,818. 

A  further  object  of  the  present  invention  is  the 
provision  of  an  apparatus  and  method  which  can 
be  used  to  couple  various  types  of  elongated 
members  together,  including  solid  shafts,  hollow 
tubes,  and  elongated  members  having  flightings  or 
other  structure  on  the  exterior  surface  thereof. 

SUMMARY  OF  THE  INVENTION 

The  foregoing  objects  are  achieved  by  appara- 
tus  which  include  first  and  second  collars  attached 

5  to  the  adjoining  axial  ends  of  first  and  second 
elongated  cylindrical  members.  The  elongated  cy- 
lindrical  members  may  be  hollow  tubes,  solid 
shafts,  or  elongated  members  having  flighting  or 
other  structure  on  the  exterior  thereof.  The  first  and 

io  second  collars  each  include  annular  collar  shoul- 
ders  facing  axially  away  from  one  another.  The  first 
and  second  collars  also  include  adjoining  end 
edges,  each  of  which  include  axially  extending 
protrusions  and  indentations.  The  protrusions  and 

75  indentations  are  adapted  to  mate  with  one  another 
when  the  first  and  second  collars  are  joined  to- 
gether  so  as  to  cause  the  two  collars  to  rotate  in 
unison  with  one  another.  Both  of  the  collars  are 
welded  to,  and  extends  axially  beyond,  the  axial 

20  end  of  the  shaft  or  tube  to  which  they  are  con- 
nected.  The  weld  joints  connecting  the  collars  to 
the  ends  of  the  tubes  are  easier  and  quicker  to 
make  than  the  weld  joints  shown  between  the  col- 
lars  and  the  tubes  of  U.S.  Patent  4,821,818. 

25  An  elongated  cylindrical  connecting  tube  is 
press  fitted  within  an  internal  bore  of  one  of  the  two 
collars.  This  connecting  tube  projects  beyond  the 
axial  end  of  the  collar  to  which  it  is  press  fitted,  and 
the  projecting  portion  of  the  connecting  tube  is 

30  matingly  fitted  within  an  internal  bore  of  the  other 
collar. 

A  hinged  coupler  is  foldable  around  the  two 
interlocked  collars.  The  coupler  includes  a  pair  of 
spaced  apart  annular  flanges  which  engage  the 

35  coupler  shoulders  of  the  first  and  second  couplers 
so  as  to  hold  the  first  and  second  couplers  together 
in  their  interlocked  relationship  and  prevent  them 
from  moving  axially  away  from  one  another.  The 
coupler  is  comprised  of  two  separate  semi-cylin- 

40  drical  halves  which  are  hinged  together  so  that 
they  can  be  folded  around  the  exterior  interlocked 
collars. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
45 

Figure  1  is  an  elevational  view  of  a  pair  of 
auger  sections  joined  together  by  the  present  in- 
vention. 

Figure  2  is  a  pictorial  exploded  view  of  the  two 
50  ends  of  the  tubes  to  be  joined  and  the  hinged 

coupler  for  locking  them  together. 
Figure  3  is  a  sectional  view  taken  along  line  3- 

3  of  Figure  1  . 
Figure  4  is  a  sectional  view  of  an  elongated 

55  cylinder  before  it  is  cut  in  half  to  form  the  two 
collars  used  with  the  present  invention. 

Figure  5  is  an  elevational  view  of  the  elongated 
cylinder  in  Figure  4  showing  the  cut  line  for  sepa- 
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rating  the  two  collars  from  one  another. 
Figure  6  is  a  sectional  view  taken  along  line  6- 

6  of  Figure  5. 
Figure  7  is  a  perspective  view  of  the  hinged 

coupler  used  with  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

Referring  to  the  drawings,  the  numeral  10  gen- 
erally  designates  a  tube  assembly  formed  from  a 
first  elongated  tube  12  and  a  second  elongated 
tube  14.  Tubes  12,  14  are  joined  together  by  a 
coupler  16.  Tubes  12,  14  include  tube  bores  18,  20 
respectively,  and  include  flightings  22,  24  on  their 
respective  outer  surfaces.  While  tubes  12,  14  are 
shown  to  be  hollow,  they  can  also  be  solid  shafts, 
and  they  can  be  provided  either  with  or  without  the 
flightings  22,  24  on  their  exterior  surfaces.  Tube  12 
includes  a  chamfered  tube  end  26  and  tube  14 
includes  a  chamfered  tube  end  28.  Attached  to  the 
axial  end  of  tube  12  is  a  male  collar  30,  and 
attached  to  the  axial  end  of  the  tube  14  is  a  female 
collar  32.  Collars  30,  32  each  include  a  first  bore 
34  and  a  second  larger  bore  36*.  The  inner  end  of 
bore  36  in  collar  32  is  provided  with  an  O-ring 
groove  38  having  an  elastomeric  O-ring  40  seated 
therein.  Collar  30  does  not  have  an  O-ring  groove. 

The  end  of  collar  30  which  is  attached  to  the 
tube  18  includes  a  chamfered  shoulder  42  which 
terminates  in  an  annular  lip  flange  44.  Lip  flange  44 
is  adapted  to  fit  within  the  tube  bore  18  of  tube  12 
as  shown  in  Figure  3.  The  collar  30  and  the  tube 
12  are  then  joined  together  by  an  annular  weld  46. 
Weld  46  is  much  easier  and  less  time  consuming 
to  make  than  the  weld  seam  shown  in  U.S.  Patent 
4,821,818.  It  has  been  found  that  the  collars  30,  32 
of  the  present  invention  can  be  constructed  and 
attached  to  tubes  12,  14  in  approximately  four  less 
hours  than  is  required  for  constructing  and  attach- 
ing  the  collars  in  the  construction  shown  in  Patent 
4,821,818. 

Collar  32  includes  a  chamfered  shoulder  48 
and  in  annular  lip  flange  50  which  fits  within  the 
tube  bore  20  of  tube  14.  An  annular  weld  52 
attaches  collar  32  to  tube  14  in  a  manner  similar  to 
the  way  weld  46  attaches  collar  30  to  tube  18. 

Collars  30,  32  each  include  facing  end  edges 
54,  56  respectively.  End  edge  54  includes  a  plural- 
ity  of  projections  58  which  alternate  with  indenta- 
tions  60.  End  edge  56  includes  a  plurality  of  pro- 
jections  62  and  indentations  64  which  are  adapted 
to  matingly  fit  within  the  projections  58,  60  of  collar 
30. 

*  The  diameter  of  the  second  larger  bore  36  in  female 
second  bore  36  in  male  collar  30. 

The  exterior  surfaces  of  collars  30,  32  are  each 
provided  with  axially  facing  collar  shoulders  66,  68 
which  face  in  opposite  directions  from  one  another. 
On  opposite  sides  of  shoulder  66,  collar  30  is 

5  provided  with  an  enlarged  diameter  portion  70  and 
a  reduced  diameter  portion  72.  Collar  32  is  pro- 
vided  with  an  enlarged  diameter  portion  74  and  a 
reduced  diameter  portion  76  which  are  positioned 
on  opposite  sides  of  shoulder  68. 

io  A  connecting  tube  78  is  press  fitted  within  the 
collar  bore  36  of  first  collar  30  and  includes  op- 
posite  chamfered  ends  80,  82.  An  annular  groove 
84  having  an  elastomeric  0-ring  (not  shown)  seated 
therein  is  positioned  adjacent  chamfered  end  80. 

is  When  tube  78  is  press  fitted  within  collar  bore  36 
of  collar  30,  it  protrudes  axially  beyond  the  end  of 
collar  30  and  is  sized  to  matingly  fit  within  the 
second  collar  bore  36  of  collar  32  as  is  shown  in 
Figure  3.  Because  the  diameter  of  bore  36  in 

20  female  collar  32  is  slightly  larger  than  the  diameter 
of  bore  36  in  male  collar  30,  connecting  tube  78 
can  be  press  fitted  very  snuggly  within  collar  bore 
36  of  collar  30,  but  fits  somewhat  more  loosely 
within  collar  bore  36  of  collar  32.  This  allows  sec- 

25  tions  of  tubes  to  be  easily  assembled  and  dis- 
assembled  because  connecting  tube  78  will  remain 
fitted  within  the  smaller  collar  bore  during  the  as- 
sembly  or  disassembly  process. 

Coupler  16  surrounds  the  interlocked  collars 
30  30,  32  and  includes  a  first  coupler  half  86  and  a 

second  coupler  half  88.  Coupler  halves  86,  88  are 
pivotally  joined  by  an  axial  hinge  90.  Coupler  16 
includes  an  internal  end  flange  92  at  one  end 
thereof,  and  an  internal  end  flange  94  at  the  other 

35  end  thereof.  Flanges  92,  94  each  provide  spaced 
apart  facing  shoulders  96,  98  which  define  an  en- 
larged  bore  100  therebetween. 

The  coupler  halves  86,  88  may  be  attached 
together  in  the  manner  shown  in  Figures  1  and  2 

40  by  means  of  an  interlocking  locking  sleeve  102  and 
locking  pin  104.  Locking  pin  104  is  telescopically 
received  within  a  pin  cylinder  106  and  includes  a 
pin  handle  108  which  projects  outwardly  through  a 
pin  groove  110  in  pin  cylinder  106.  The  pin  104  is 

45  spring  mounted  so  as  to  be  biased  to  its  extended 
position  shown  in  Figure  6.  Handle  108  maybe 
used  to  retract  pin  104  so  that  it  can  be  aligned 
with  sleeve  102  and  permitted  to  spring  to  its 
extended  position  within  the  sleeve  102,  thereby 

50  locking  the  coupler  halves  into  a  complete  cylinder. 
When  the  coupler  16  is  folded  into  surrounding 

engagement  over  the  interlocking  collars  30,  32, 
the  shoulders  96,  98  of  coupler  16  face  and  en- 
gage  the  shoulders  66,  68  of  sleeves  30,  32.  This 

55  holds  the  sleeves  30,  32  against  axial  movement 

collar  32  is  preferably  slightly  larger  than  the  diameter  of 
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away  from  one  another.  An  important  feature  of  the 
present  invention  is  that  when  coupler  16  is  fitted  in 
surrounding  engagement  over  collars  30,  32,  any 
axial  tension  between  tubes  12,  14  is  borne  by  the 
adjoining  shoulders  66,  96  and  68,  98.  The  pin  104 
and  the  sleeve  102  do  not  carry  any  axial  tension 
forces  between  tubes  12  and  14. 

Any  tendency  of  tubes  12,  14  to  rotate  with 
respect  to  one  another  is  prevented  by  the  inter- 
locking  indentations  and  projections  60,  58,  62,  64 
of  collars  30,  32.  Thus  the  securement  of  tubes  12 
and  14  together  is  rigid,  and  the  tubes  12,  14  are 
able  to  rotate  in  unison  with  one  another  as  though 
they  were  one. 

Referring  to  Figures  4,  5,  and  6,  the  collars  30, 
32  of  the  present  invention  are  constructed  in  a 
unique  manner.  Figure  4  illustrates  a  unitary  cylin- 
drical  tube  112  which  is  used  to  construct  collars 
30,  32.  Tube  112  is  machined  out  to  provide  the 
first  and  second  collar  bores  34,  36  for  collars  30, 
32  respectively.  The  O-ring  groove  38  is  also 
machined  out  from  the  interior  of  unitary  tube  112. 
Similarly  the  chamfered  shoulders  42,  48  and  the 
lip  flanges  44,  50,  as  well  as  the  shoulders  66,  68 
are  machined  on  the  exterior  surface  of  the  tube 
112. 

Referring  to  Figure  5,  the  tube  112  is  then  cut 
into  two  separate  collars  30,  32  along  a  cut  line 
designated  by  the  numeral  114  in  Figure  5.  Cut  line 
114  is  preferably  formed  by  a  laser  cutting  tool  so 
as  to  provide  a  clean  cut.  Cutting  line  114  follows 
the  pattern  which  establishes  the  indentations  60, 
64,  and  the  projections  58,  62.  Also,  as  can  be 
seen  in  Figure  6,  the  cut  line  114  is  made  in  radial 
direction  so  that  the  edges  of  projections  58,  62 
and  indentations  60,  64  extend  along  a  radius  of 
cylinder  112.  By  forming  the  collars  30,  32  in  this 
manner,  it  is  possible  to  ensure  that  the  projections 
58,  62  matingly  fit  within  the  indentations  60,  64  so 
as  to  provide  a  tight  secure  mating  fit. 

After  the  collars  30,  32  have  been  formed,  they 
are  welded  to  the  ends  of  tubes  12,  14  by  annular 
welds  46,  52,  and  the  construction  of  the  tube 
sections  is  complete.  It  has  been  found  that  the 
construction  of  tube  sections  in  this  manner  saves 
approximately  four  hours  over  the  construction  time 
required  for  the  tube  sections  shown  in  Patent 
4,821,818. 

The  preferred  embodiment  of  the  invention  has 
been  set  forth  in  the  drawings  and  specification, 
and  although  specific  terms  are  employed,  these 
are  used  in  a  generic  or  descriptive  sense  only  and 
are  not  used  for  purposes  of  limitation.  Changes  in 
the  form  and  proportion  of  parts  as  well  as  the 
substitution  of  equivalents  are  contemplated  as  cir- 
cumstances  may  suggest  or  render  expedient  with- 
out  departing  from  the  spirit  or  scope  of  the  inven- 
tion  as  further  defined  in  the  following  claims. 

Claims 

1.  In  combination: 
first  and  second  elongated  cylindrical 

5  members,  said  first  member  having  a  male 
end  and  said  second  member  having  a  female 
end,  and  being  arranged  in  end-to-end  relation- 
ship  with  said  male  end  of  said  first  cylindrical 
member  adjacent  said  female  end  of  said  sec- 

io  ond  cylindrical  member; 
a  first  collar  attached  to  and  extending 

axially  beyond  said  male  end  of  said  first  cylin- 
drical  member,  said  first  collar  having  a  collar 
shoulder  facing  axially  toward  said  first  cylin- 

15  drical  member  and  having  an  end  edge  pre- 
sented  away  from  said  first  cylindrical  mem- 
ber,  said  end  edge  including  at  least  one  ax- 
ially  extending  projection  and  at  least  one  axial 
indentation  therein; 

20  a  second  collar  attached  to  and  extending 
axially  beyond  said  female  end  of  said  second 
cylindrical  member,  said  second  collar  having 
a  collar  shoulder  facing  axially  toward  said 
second  cylindrical  member  and  having  an  end 

25  edge  presented  axially  away  from  said  second 
cylindrical  member,  said  end  edge  of  said  sec- 
ond  collar  having  at  least  one  axial  projection 
and  at  least  one  axial  indentation  matingly  in- 
terlocked  with  said  indentation  and  projection 

30  of  said  first  collar  so  as  to  hold  said  first 
cylindrical  member  and  said  second  cylindrical 
member  against  rotation  about  their  respective 
longitudinal  axes  with  respect  to  one  another; 

said  first  collar  having  an  internal  bore 
35  therein  opening  toward  said  second  collar  of 

said  second  cylindrical  member; 
said  second  collar  having  an  internal  bore 

therein  opening  toward  said  first  collar; 
a  third  cylindrical  member  matingly  fitted 

40  within  both  of  said  internal  bores  of  said  first 
and  second  collars;  and 

a  detachable  coupling  member  surround- 
ing  said  interlocked  first  and  second  collar  and 
having  a  first  coupling  shoulder  engaging  said 

45  collarsdo  shoulder  of  said  second  collar  for 
limiting  axial  movement  of  said  interlocked  first 
and  second  collars  away  from  one  another. 

2.  A  combination  according  to  claim  1  wherein 
50  said  first  and  second  collars  each  include  a 

cylindrically  shaped  connecting  portion  regis- 
tered  with  and  engaging  said  male  and  female 
ends  respectively  of  said  first  and  second  cy- 
lindrical  members,  a  first  weld  joint  fixedly 

55  attaching  said  connecting  portion  of  said  first 
collar  to  said  male  end  of  said  first  cylindrical 
member,  a  second  weld  joint  fixedly  attaching 
said  connecting  portion  of  said  second  collar  to 

4 
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said  female  end  of  said  second  cylindrical 
member. 

3.  A  combination  according  to  claim  2  wherein 
said  first  and  second  collars  are  axially  posi- 
tioned  substantially  completely  between  said 
first  and  second  weld  joints. 

4.  A  combination  according  to  claim  1  wherein 
said  third  cylindrical  member  is  fixedly  at- 
tached  within  one  of  said  internal  bores  of  said 
first  and  second  collars. 

5.  A  combination  according  to  claim  4  wherein 
said  third  cylindrical  member  is  press  fitted 
within  said  one  internal  bore. 

said  other  one  of  said  first  and  second  collars 
so  as  to  join  said  first  and  second  collars 
together  with  said  axial  indentations  and  pro- 
jections  matingly  fitted  together;  and 

5  surrounding  said  first  and  second  collars 
with  a  coupling  member  having  first  and  sec- 
ond  spaced  apart  coupling  shoulders  embrac- 
ing  said  collar  shoulders  of  said  first  and  sec- 
ond  collars  therebetween  for  holding  said  first 

io  and  second  collars  against  axial  movement 
away  from  one  another. 

7.  A  method  according  to  claim  6  wherein  said 
attachment  of  said  first  and  second  collars  to 

is  said  first  and  second  elongated  members  is 
accomplished  by  welding. 

6.  A  method  for  making  first  and  second  elon- 
gated  members  capable  of  being  detachably 
joined  together  in  end-to-end  relation  with  one 
another,  said  method  comprising: 

attaching  a  first  collar  to  a  first  end  of  said 
first  elongated  member  so  that  said  first  collar 
extends  axially  beyond  said  first  end  of  said 
first  elongated  member,  said  first  collar  having 
a  collar  shoulder  facing  toward  said  first  end  of 
said  first  elongated  member  and  having  an  end 
edge  presented  axially  away  from  said  first 
end  of  said  first  elongated  member,  said  end 
edge  having  at  least  one  axially  extending  pro- 
jection  and  at  least  one  axial  indentation  there- 
in,  said  first  collar  having  an  internal  bore 
opening  axially  away  from  said  first  end  of  said 
first  elongated  member; 

attaching  a  second  collar  to  a  second  end 
of  said  second  elongated  member  so  that  said 
second  collar  extends  axially  beyond  said  sec- 
ond  end  of  said  second  elongated  member, 
said  second  collar  having  a  collar  shoulder 
facing  toward  said  second  end  of  said  second 
elongated  member,  an  internal  bore  opening 
axially  away  from  said  second  end  of  said 
second  elongated  member,  and  an  end  edge 
presented  axially  away  from  said  second  end 
of  said  second  elongated  member,  said  end 
edge  of  said  second  collar  having  at  least  one 
axial  projection  and  at  least  one  axial  indenta- 
tion  sized  and  shaped  to  matingly  interlock 
with  said  indentation  and  said  projection  of 
said  first  collar; 

inserting  a  first  portion  of  a  third  elongated 
member  into  said  internal  bore  of  one  of  said 
first  and  second  collars  so  that  a  second  por- 
tion  of  said  third  elongated  member 

protrudes  axially  beyond  said  internal  bore 
of  said  one  collar; 

inserting  said  second  portion  of  said  third 
elongated  member  within  said  internal  bore  of 

8.  A  method  according  to  claim  6  and  further 
comprising  fixedly  attached  said  first  portion  of 

20  said  third  elongated  member  to  said  one  collar 
when  said  first  portion  is  inserted  into  said 
internal  bore  of  said  one  collar. 

9.  A  method  according  to  claim  6  wherein  said 
25  attachment  of  said  first  portion  of  said  third 

elongated  member  to  said  one  collar  is  accom- 
plished  by  press  fitting  said  first  portion  within 
said  internal  bore  of  said  one  collar. 

30  10.  A  method  according  to  claim  6  wherein  said 
first  and  second  collars  are  formed  by  cutting 
a  single  cylinder  having  a  cylinder  bore  ex- 
tending  therethrough  into  two  separate  pieces 
along  a  cutting  line  extending  circumferentially 

35  around  said  single  cylinder  intermediate  the 
opposite  axial  ends  thereof,  said  cutting  line 
forming  said  indentations  and  projections  of 
said  first  and  second  collars  and  said  two 
separate  pieces  forming  said  first  and  second 

40  collars. 
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