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(54)  Plug  valve. 

(57)  A  tapered  plug  valve  having  a  sealing  member 
(4)  on  the  plug  (3)  positioned  to  surround  the 
passageway  (7)  through  the  valve  casing  (1)  on 
the  downstream  side  in  the  valve  closed  posi- 
tion.  No  part  of  the  member  (4)  is  contacted  by 
fluid  flowing  through  the  valve  while  the  pas- 
sageway  (7)  communicates  with  the  port  (6)  in 
the  plug  (3).  As  a  result  the  member  (4)  is  less 
likely  to  suffer  damage  from  moving  liquid, 
especially  if  solid  particles  are  present  in  the 
fluid. 
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This  invention  relates  to  a  plug  valve  and  in  par- 
ticular  to  a  tapered  plug  valve. 

Such  valves  are  used  in  practice  in  the  oil,  gas 
and  chemical  industries  carrying  fluids  under  rela- 
tively  high  pressures.  Often  such  valves  are  located 
in  relatively  inhospitable  environments  e.g.  on  an  off- 
shore  oil  producing  platform  and  therefore  must  be 
maintenance  free  for  a  period  of  e.g.  eighteen  months 
between  servicing. 

The  valves  are  conventionally  provided  with  sea- 
ling  means  between  the  tapered  outer  surface  of  the 
plug  and  the  facing  interior  surface  of  the  bore  in  the 
valve  casing  against  which  it  seats.  The  sealing 
means  may  be  in  the  form  of  a  flowable  sealant  but  if 
this  is  removed  from  between  these  facing  surfaces 
for  any  reason,  for  example  by  the  "washing"  action 
of  the  fluid  flowing  through  the  valve,  the  seal  may 
break  down  and/or  the  plug  may  become  wedged 
against  its  seat  and  thereby  rendered  inoperable. 
Alternatively  or  additionally  the  sealing  means  may  be 
in  the  form  of  a  solid  sealing  member  which  is  prefer- 
ably  of  compressible  material  positioned  between  the 
surfaces.  The  sealing  member  not  only  enhances  the 
sealing  effect  of  the  plug  in  the  bore  but  can  hold  the 
facing  surfaces  very  slightly  apart,  allowing  the  plug 
to  be  moved,  i.e.  the  valve  to  be  operated.  However, 
if  the  sealing  member  is  damaged  by  contact  with  the 
fluid  flowing  through  the  valve,  the  sealing  effect  is 
destroyed  and  if  the  damage  is  severe,  the  plug  may 
become  wedged.  This  damage  may  be  caused  by  the 
corrosive  effect  of  the  fluid  or  by  its  velocity,  especially 
if  the  fluid  carries  particles  of  solid  matter  which  can 
have  an  abrasive  effect  on  the  sealing  member. 

It  is  an  object  of  the  present  invention  to  provide 
a  valve  construction  which  is  less  likely  to  suffer  from 
the  problems  of  plug  wedging  or  seal  damage. 

In  accordance  with  the  present  invention  a  valve 
comprises  a  casing  having  a  passageway  theret- 
hrough  for  flow  of  fluid  and  a  tapered  bore  intersecting 
said  passageway;  a  tapered  plug  rotatably  mounted 
in  the  said  tapered  bore  adapted  to  block  said  pas- 
sageway  in  a  valve  closed  position  of  said  plug  and 
said  plug  having  a  port  adapted  to  connect  and  be  in 
communication  with  said  passageway  in  a  valve  open 
position;  the  plug  having  a  sealing  member  on  its 
outer  surface  which  completely  surrounds  the  pas- 
sageway  on  the  downstream  side  in  the  valve  closed 
position  and  which  is  in  sealing  engagement  with  the 
tapered  bore  in  the  valve  closed  position;  the  con- 
struction  and  arrangement  being  such  that  during 
rotation  of  the  plug  between  the  valve  open  and  valve 
closed  positions  no  part  of  the  sealing  member  is  con- 
tacted  by  fluid  in  the  passageway  while  the  port  com- 
municates  with  the  passageway. 

During  rotation  of  the  plug  from  the  valve  open  to 
the  valve  closed  position  the  sealing  member 
traverses  the  passageway  on  the  downstream  side 
before  the  port  allows  fluid  to  pass  to  the  downstream 

side.  More  than  one  sealing  member  may  be  provided 
in  the  plug,  each  member  surrounding  the  passage- 
way  in  the  valve  closed  position. 

Preferably  the  sealing  member  is  carried  in  a  res- 
5  pective  channel  formed  in  the  plug  surface  and  an 

energising  member  is  provided  at  the  base  of  the 
channel  to  press  the  sealing  member  outwards.  In  one 
form  of  the  invention  the  energising  member  com- 
prises  a  resilient  ring  and  is  located  beneath  the  res- 

10  pective  sealing  member  having  a  generally 
rectangular  cross-section  but  with  a  curved  cross- 
sectional  profile  for  engaging  the  surface  of  the  tap- 
ered  bore. 

One  embodiment  of  the  invention  will  now  be  des- 
15  cribed  by  way  of  example  only  with  reference  to  the 

accompanying  drawings  of  which:- 
Figure  1  shows  a  cross-section  through  part  of 
the  valve  in  accordance  with  the  invention,  the 
valve  being  in  the  closed  position,  and 

20  Figure  2  shows  a  cross-section  on  line  ll-ll  of  Fig- 
ure  1  ,  the  valve  being  in  the  open  position. 
As  shown  in  the  drawings,  a  valve  in  accordance 

with  the  invention  comprises  a  casing  1  provided  with 
a  tapered  bore  containing  a  tapered  plug  3  mounted 

25  to  rotate  on  a  spindle  15  between  valve  closed  and 
valve  open  positions.  In  the  valve  closed  position,  as 
shown  in  Figure  1,  the  plug  3  blocks  the  passageway 
7  for  carrying  fluid  through  the  valve. 

The  plug  is  formed  with  a  port  6  which  in  the  valve 
30  open  position  communicates  with  the  passageway  7 

to  allow  fluid  to  flow  through  the  valve.  The  plug  is  pro- 
vided  on  its  tapered  outer  surface  with  a  closed  loop 
channel  10  having  a  generally  trapezoidal  form  (see 
Figure  2).  The  channel  is  formed  by  a  milling  oper- 

35  ation  and  retains  at  its  base  an  energising  member  5 
and  outwardly  thereof  a  sealing  member  4.  The  sea- 
ling  member4  has  a  generally  rectangular  cross-sec- 
tion  configuration  (see  Figure  1)  but  with  a  curved 
cross-sectional  profile  on  one  side  which  sealingly 

40  engages  the  surface  of  the  bore.  The  profile  is  such 
that  since  the  sealing  member  is  pressure  assisted  by 
the  energising  member,  total  sealing  is  ensured  when 
the  plug  is  in  the  valve  closed  position,  but  free  move- 
ment  across  the  edges  of  the  passageway  in  the  cas- 

45  ing  during  rotation  of  the  plug  is  allowed.  The 
energising  member  is  in  the  form  of  a  resilient  ring, 
which  is  normally  of  circular  cross-section  but  being 
compressible  adapts  to  the  shape  of  the  channel 
base.  The  energising  member,  being  of  compressible 

so  material  exerts  an  outwards  force  on  the  sealing 
member  to  cause  it  to  press  against  the  surface  of  the 
bore,  or  if  not  in  engagement  with  the  bore,  to  protrude 
outwards  from  the  plug  surface. 

In  the  closed  position  of  the  valve,  shown  in  Fig- 
55  ure  1  ,  the  channel  1  0  completely  surrounds  the  outlet 

port  of  the  passageway  7.  For  convenience  the  outline 
of  the  passageway  is  shown  at  8  in  dotted  outline  in 
Figure  2,  but  in  the  open  position  (shown  in  Figure  2) 
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the  channel  10  and  the  sealing  member  4  engage  the 
surface  of  the  bore  outlet  surrounding  a  port. 

The  plug  3  is  provided  on  its  outer  surface  with 
two  circumferential  grooves  11,  12,  one  groove  11 
being  located  near  the  wide  end  of  the  plug  and  the 
other  12,  near  the  narrow  end,  and  two  longitudinal 
grooves  2,  14  which  communicate  with  the  circumfe- 
rential  grooves.  The  position  of  the  longitudinal 
grooves  2,  14  is  such  that  in  both  the  valve  closed  and 
valve  open  positions  and  while  moving  between  these 
positions  the  grooves  always  face  the  surface  of  the 
bore  and  never  cross  the  passageway  7.  This  means 
that  sealant  carried  by  these  grooves  to  the  facing  sur- 
faces  of  the  plug  and  bore  will  not  be  removed  from 
the  grooves  by  contact  with  fluid  flowing  through  the 
valve.  The  surface  of  the  bore  may  also  be  provided 
with  sealant-carrying  grooves,  for  example  as  shown 
at  18  in  Figure  1,  which  communicate  at  their  ends 
with  the  circumferential  grooves  11,  12  on  the  plug 
surface. 

As  can  be  seen  in  Figure  1  ,  the  angle  of  rotation 
(in  the  anti-clockwise  direction)  of  the  plug  from  the 
valve  closed  to  the  valve  open  positions  is  greater 
than  90°,  in  this  embodiment  approximately  100°,  to 
provide  an  arc  length  on  the  plug  surface  between  the 
leading  edge  16  of  the  port  6  and  the  closer  part  17 
of  the  sealing  member  which  is  greater  than  the  arc 
length  across  the  passageway  7.  This  means  that  the 
sealing  member  has  moved  cross  the  body  outlet  port 
before  the  fluid  is  flowing  through  the  valve,  thus  pre- 
venting  damage  to  the  sealing  member  4  caused  by 
movement  of  the  fluid  or  particles  carried  thereby. 
Alternatively  the  valve  may  be  constructed  whereby 
the  relative  position  of  the  longitudinally  extending 
side  of  the  trapezoidal  channel  10  (and  sealing  and 
energising  members  retained  therein)  and  the  width  of 
the  passageway  7  in  relation  to  the  plug  circumfer- 
ence  is  such  that  the  sealing  member  never  makes 
contact  with  fluid  whilst  it  is  flowing  through  the  valve 
for  an  angle  of  90°  (or  other  predetermined  angles) 
between  the  valve  open  and  valve  closed  positions, 
the  circumferential  movement  of  the  sealing  member 
being  greater  than  the  width  of  the  port. 

The  casing  1  as  shown  in  the  drawings  comprises 
a  lower  housing  19  and  a  top  cover  20  retained  the- 
reon  by  bolts  (not  shown).  A  seal  21  is  provided 
beween  the  cover  and  lower  housing.  The  upper  part 
1  5a  of  the  stem  1  5  projects  through  a  hole  in  the  cover 
20,  suitable  seals  (not  shown)  being  provided.  The 
lower  part  15b  of  the  stem  15  projects  through  a  hole 
in  the  base  of  the  lower  housing,  suitable  seals  (not 
shown)  being  provided.  An  obturator  e.g.  a  wrench  or 
a  gearbox  (not  shown),  can  be  connected  to  the  upper 
or  lower  part  of  the  stem  by  means  of  which  the  plug 
may  be  rotated  between  the  valve  open  and  valve 
closed  positions. 

The  embodiment  described  above  comprises  a 
unidirectional  valve  where  the  sealing  member  4  is 

provided  on  the  plug  to  seal  the  downstream  or  out- 
flow  side  of  the  passageway  7. 

It  is  an  advantage  of  the  valve  of  the  present 
invention  that  the  metal-to-metal  plug  to  bore  surfaces 

5  are  provided  with  additional  sealing  in  the  form  of  a 
pressure-assisted  sealing  memberand,  as  described, 
the  facility  to  apply  extra  sealant  in  emergency  to  the 
surfaces  through  the  grooves  provided  in  the  plug  and 
bore. 

10 

Claims 

1.  A  valve  comprising  a  casing  (1)  having  a  pas- 
15  sageway  (7)  therethrough  for  flow  of  fluid  and  a 

tapered  bore  intercepting  said  passageway  (7);  a 
tapered  plug  (3)  rotatably  mounted  in  the  said  tap- 
ered  bore  adapted  to  block  said  passageway  (7) 
in  a  valve  closed  position  of  said  plug  (3)  and  said 

20  plug  (3)  having  a  port  (6)  adapted  to  connect  and 
be  in  communication  with  said  passageway  (7)  in 
a  valve  open  position;  characterised  by  the  plug 
(3)  having  a  sealing  member  (4)  on  its  outer  sur- 
face  which  completely  surrounds  the  passage- 

25  way  (7)  on  the  downstream  side  in  the  valve 
closed  position  and  which  is  in  sealing  engage- 
ment  with  the  tapered  bore  in  the  valve  closed 
position;  the  construction  and  arrangement  being 
such  that  during  rotation  of  the  plug  (3)  between 

30  the  valve  open  and  the  valve  closed  positions  no 
part  of  the  sealing  member  (4)  is  contacted  by 
fluid  in  the  passageway  (7)  while  the  port  (6)  com- 
municates  with  the  passageway  (7). 

35  2.  A  valve  according  to  Claim  1  characterised  in  that 
during  rotation  of  the  plug  (3)  from  the  valve 
closed  to  the  valve  open  position  the  sealing 
member  (4)  traverses  the  passageway  (7)  on  the 
downstream  side  before  the  port  (6)  allows  fluid 

40  to  pass  to  the  downstream  side. 

3.  A  valve  according  to  Claim  1  or  Claim  2  charac- 
terised  in  that  more  than  one  sealing  member  (4) 
is  provided  on  the  plug  (3),  each  member  (4)  sur- 

45  rounding  the  passageway  (7)  in  the  valve  closed 
position. 

4.  A  valve  according  to  any  one  of  the  preceding 
claims  characterised  in  that  the  sealing  member 

so  (4)  is  carried  in  a  respective  channel  (10)  formed 
in  the  plug  surface. 

5.  A  valve  according  to  Claim  4,  characterised  in 
that  an  energising  member  (5)  is  provided  at  the 

55  base  of  the  channel  (10)  to  press  the  respective 
sealing  member  (4)  outwards. 

6.  A  valve  according  to  Claim  5  characterised  in  that 

3 
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the  energising  member  (5)  comprises  a  resilient 
ring  located  beneath  the  respective  sealing  mem- 
ber  (4). 

A  valve  according  to  any  one  of  the  preceding 
claims  characterised  in  that  the  sealing  member 
(4)  has  a  generally  rectangular  cross-section  with 
a  curved  cross-sectional  profile  for  engaging  the 
surface  of  the  tapered  bore. 

A  valve  according  to  any  one  of  the  preceding 
claims  characterised  in  that  the  angle  of  rotation 
of  the  plug  (3)  from  the  valve  closed  to  the  valve 
open  position  is  greater  than  90°. 

A  valve  according  to  any  one  of  the  preceding 
claims  characterised  in  that  the  angle  of  rotation 
of  the  plug  (3)  from  the  valve  closed  to  the  valve 
open  position  is  approximately  100°. 
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