
1477042                                          4     materials. The ring
member 80 includes a  member 80.    main radially extending body portion 81
Fig.  7 shows the general position of the    and a lip portion 82 which
extends axially  elements when the ball member is in they    inwardly
toward the valve ball member 22. full open position. When the ball member
5 The inner surface 83 of the ring member  is moved to a closed position
(see Fig. 8) 70    80 is a spherical section having a radius r  under
little or no fluid pressure, the posi-    slightly smaller than the radius
R of the  tion of the ball member and the lips of the    ball member. The
ring member 80 is sized  seat ring  members  80 will be substantially
such that when in position in the valve  the same as illustrated in Fig. 7.
The up- 10 with the ball member generally centered, it  stream seat ring
member  80 contacts the 75    sealingly engages the ball member along a
ball member about diameter D with sub-    line 84. This relationship is
shown in Fig.  stantially line contact. This provides a low-    7. The
opposite side of the body portion 81  pressure seal. However, a wedge
opening is    is preferably flat and engages the end face  left between the
inner periphery of the seat 15 of the corresponding end fitting.
ring member and the ball member for fluid 80      As best seen in Figs. 7
and 9, a cylin-  pressure to act on the area of the ball    drical sleeve
86 circumferentially surrounds  member within the diameter D. As line
the outer peripheral edge of the seat ring  fluid pressure increases, the
ball member    member 80. The sleeve 86 has a shallow, will be displaced in
a downstream direction 20 axially extending recess 87 which has a  away
from the upstream seat ring member, 85,    depth axially less than the
thickness of the  and the seal between the upstream  seat    ring body
portion 81. Preferably, the sleeve  ring member and the ball member breaks
engages the ring member 80 rather tightly.  as at 84' in Fig. 8. As the
ball member is    Although the sleeve 86 is preferably for-  displaced in a
downstream  directions the 25 med from metal, it should be appreciated
downstream  seat ring member flexes in- 90    that it can be formed from
any material  creasing the area of contact (the seal area)    having
suitable rigidity. Referring  more  between the ball member and the seat
ring    particularly to Fig. 9, it will be seen that member. The design of
the lip portion 82    the bottom of the recess 87 is inclined to  is such
that it can flex somewhat like a 



30 provide a sharp edge 89 which, when the  cantilevered beam. Increasing
contact area 95    seat ring member 80 is engaged by the as- between the
seat ring member and the ball    sociated end fitting, provides a good seal
member with  increasing  fluid  pressure    at this point. The body section
12 in the  serves to provide adequate support for the    region surrounding
the outer end of the  ball member. 35 through-flow passage 20 is
counterbored to   Fig. 6 shows a modified form of stem 100    slidably
receive the sleeve 86, and the  packing for the valve. This packing is
inner end of the sleeve 86 is inclined  basically the same as that
described here-    slightly so that somewhat of a line contact inabove with
reference to the Figure 1 em-    is made with the bottom 91 or corner of
bodiment. The difference, however, is that 40 this counterbore to similarly
provide a seal.  the intermediate ring 44 (Fig. 3A) is re- 105    As best
seen in Figs. 7 and 8, the outer placed by an O-ring 96. The space between
edge of the ring member 80 is clamped be- the upper and lower confining
rings 43 and    tween the bottom of the recess 87 and as-  45 in which the
O-ring 96 is retained is    sociated face of the respective end fitting.
controlled by the design of the packing 45  Resiliently encircling the
sleeve 86 is an  gland member 98. As shown, the gland 110    O-ring 92. A
corresponding recess 90 is  member 98 has an outwardly extending    formed
in the body section 12 to receive  shoulder 100 which engages the top of
the    the 0-ring 92. The entire seal assembly 6  valve body section 12 to
prevent the gland    can be inserted and removed as a unit. member 98 from
being improperly tight- 50 The sleeve 86 serves to locate and hold the
ened to compress the O-ring 96 and de- 115    seat ring  80 while,
additionally, completing  stroy  the effectiveness of the seal. As    the
groove for the O-ring 92.           shown in Fig. 6A, the gland member 98
The presence of the sleeve 86 prevents  rides on a thrust ring 99 so that
it may    the ring 80 from cold flowing between the  turn freely. 55 body
section and the end fittings.  Ad-   Reference is made to co-pending patent
120    ditionally, as noted earlier, the face 80 of application  No.
30277/74  (Serial No.    the ring member 80 seals against the re-  1
477041) in  which  is described  and    spective end fitting to provide
additional  claimed a fluid flow system device com-    sealing between the
body section and the  prising a body section having  a  long- 60 end
fittings. It should be noted, however, itudinal through-flow  passage which
ex- 125    that the primary seals between the centre  tends between a pair
of generally parallel    body section 12 and both end fittings 14  end
faces; a pair of end fittings each hav-    and 16 are provided by the
0-rings 92. ing a through-flow opening, said end fit-    The sealing
between the ball member and  tings being positioned at opposed ends of 



65 the end fittings is assured by the ring  the body section in engagement
with the 130        5                                        1477042
end  faces and  with  their through-flow  wherein said  stop  surfaces are
located 65    openings aligned  with the through-flow  equal distances from
and at opposite sides passage; and at least three tie bolts con-  of said
stem.     nected  between  said  end  fittings and    4. A valve as claimed
in claim l, 2 or  5 positioned  circumferentially  about  said  3 wherein
said stop portions are each.    through-flow passage and extending gener-
tapered from  their line of bend towards 70    ally parallel thereto, one
of said tie bolts  their lowermost end.    extending through said body
section with    5. A valve as claimed in any of claims    the remaining tie
bolts located radially out-  1 to 4 wherein said first stop portion   is 10
wardly of the body section.               formed on the end of said handle
and the .      Reference is also made to co-pending  second stop portion is
formed on the side 75    patent application No. 19643/76 (Serial of said
handle.    No. 1 477 043) in which is described and    6. A valve as
claimed in any of claims    claimed a ball valve comprising a body  1 to 5
wherein said stop surfaces are de- 15 section terminating in end faces and
having  fined by radially opposite sides of a rib    a longitudinally
extending bore connected  extending longitudinally of said body.  80
between said end faces; a ball member    7. A valve as claimed in any of
claims    positioned in said bore and mounted for  1 to 6 wherein said stop
portions are    rotation therein to control flow  of fluid  located such
that they engage said body 20 therethrough; seal assemblies positioned in
only at first and second positions of rota-    opposite ends of said bore;
and end fittings  tion.                                85    connected to
said body section at each end    8. A valve as claimed in any of claims
thereof, each of said seal assemblies com-  1 to 7 wherein said handle has
a uniform    prising a seat ring formed from a resilient thickness
throughout its length. 25 material  and  having  a  first  surface    9. A
valve as claimed in any preceding 



arranged to engage said ball member and a  claim  in which said valve
chamber is for- 90    second surface facing out of said bore, a  med by a
longitudinal through-flow  pass-    relatively rigid sleeve closely
encircling said  age which extends between a pair of gener-    seat ring
and slidably received in a coun-  ally parallel end faces on said body, and
30 terbore formed about the end of said bore  said rotary valve member
comprises  a    and a resilient seal ring encircling said  valve  ball
member positioned  in  said 95    sleeve, said end fittings each including
sur-  through-flow passage for controlling fluid    faces engaging the
second surface of the  flow therethrough; a pair of end fittings    seat
ring and said seal ring of the seal as- each being positioned at opposed
ends of 35 sembly at its respective end.             the body in engagement
with the end faces                                              and with
their through openings aligned 100      WHAT WE CLAIM IS:-
with through flow passage.
10. A valve as claimed in claim 9      1. A  rotary valve having a body de-
wherein said body has  seal assemblies 40 fining a valve chamber; a
rotatable valve  positioned about each end of said through-    member
mounted therein; an  operating  flow  passage, said seal assemblies being
105    stem  extending out of the body; and a  axially removable from said
body.    handle connected to said stem for rotation    11. A  valve as
claimed in claim  10    thereof between first and second spaced  wherein
said seal assemblies include a first 45 positions, first and second stop
surfaces  portion for sealing between said body and    being provided on
the exterior of said  said end fittings and a second portion for 110
valve, said surfaces being positioned on  sealing between said body and
said ball    laterally opposite sides of said stem  and  member.    said
handle including first and second de-    12. A valve as claimed in claim 9,
10 50 pending stop portions bent downwardly  or 11 wherein said body has a
uniform    from the plane of said handle, said first cross-sectional
configuration in all planes 115    and second stop portions being
positioned  perpendicular to the axis of said through-    to engage said
first and second stop sur-  flow passage.    faces at said first and second
positions of    13. A valve as claimed in claim 12 in 55 handle rotation
respectively and each of which a or the rib extends outwardly of    said
stop portions being located such that said body and the operating stem
extends 120    when they engage their respective stop sur-  through an
opening in said rib into en-    faces, the contact forces act parallel to
the  gagement with said ball member.    line of bend of the respective stop
portion.    14. A valve as claimed in claim 13 in- 60   2. A  valve as
claimed  in claim  1  cluding a packing ring carried in said rib 



wherein said stop portions are bent along  and located about said stem  and
means 125    lines which are generally perpendicular to  carried on said
stem for compressing said    one another.
packing ring.      3. A valve as claimed in claim 1 or 2    15. A valve as
claimed in claim 13 or        5                                      1 477
042      end  faces  and with  their  through-flow  wherein said stop
surfaces are located 65     openings aligned  with the through-flow   equal
distances from and at opposite sides passage; and at least three tie bolts
con-  of said stem.     nected  between  said. end  fittings  and    4. A
valve as claimed in claim 1, 2 or   5 positioned  circumferentially  about
said  3   wherein said stop portions  are each     through-flow passage and
extending gener-  tapered from their line of bend towards 70     ally
parallel thereto, one of said tie bolts  their lowermost end.     extending
through said body section with    5. A valve as claimed in any of claims
the remaining tie bolts located radially out-  I to 4 wherein said first,
stop portion  is  10  wardly of the body section.              formed on
the end of said handle and the       Reference is also made to co-pending
second stop portion is formed on the side 75     patent application No.
19643/76 (Serial of said handle.     No. 1 477 043) in which is described
and    6. A valve as claimed in any of claims     claimed a ball valve
comprising a body  1 to 5 wherein said stop surfaces are de- 15 section
terminating in end faces and having  fined by radially opposite sides of a
rib     a longitudinally extending bore connected  extending longitudinally
of said body.  80     between said end faces; a ball member    7. A valve
as claimed in any of claims     positioned in said bore and mounted for  1
to 6 wherein said stop portions are     rotation therein to control flow of
fluid  located such that they engage said body 20 therethrough; seal
assemblies positioned in  only at first and second positions of rota-
opposite ends of said bore; and end fittings  tion.
85    connected to said body section at each end   8. A valve as claimed in
any of claims 



thereof, each of said seal assemblies com-  1 to 7 wherein said handle has
a uniform    prising a seat ring formed from a resilient thickness
throughout its length. 25 material  and  having  a  first  surface    9. A
valve as claimed in any preceding    arranged to engage said ball member
and a  claim in which said valve chamber is for- 90    second surface
facing out of said bore, a  med by a longitudinal through-flow pass-
relatively rigid sleeve closely encircling said  age which extends between
a pair of gener-    seat ring and slidably received in a coun-  ally
parallel end faces on said body, and 30 terbore formed about the end of
said bore  said rotary valve member comprises a    and a resilient seal
ring encircling said  valve ball member positioned  in  said 95    sleeve,
said end fittings each including sur-  through-flow passage for controlling
fluid    faces engaging the second surface of the  flow therethrough; a
pair of end fittings    seat ring and said seal ring of the seal as- each
being positioned at opposed  ends of 35 sembly at its respective end.
the body in engagement with the end faces
and with their through openings aligned 100      WHAT WE CLAIM IS: -
with through flow passage.
10. A  valve as claimed in claim  9      1. A  rotary valve having a body
de- wherein said body has  seal assemblies 40 fining a valve chamber; a
rotatable valve  positioned about each end of said through-    member
mounted  therein; an operating  flow passage, said seal assemblies being
105    stem  extending out of the body; and a  axially removable from said
body.    handle connected to said stem for rotation   11. A  valve as
claimed in claim  10    thereof between first and second spaced  wherein
said-seal assemblies include a first 45 positions, first and second stop
surfaces  portion for sealing between said body and    being provided on
the exterior of said  said end fittings and a second portion for 110
valve, said surfaces being positioned on  sealing between said body and
said ball    laterally opposite sides of said stem  and  member.    said
handle including first and second de-   12. A valve as claimed in claim 9,
10 50 pending  stop portions bent downwardly  or 11 wherein said body has a
uniform    from the plane of said handle, said first cross-sectional
configuration in all planes 115    and second stop portions being
positioned  perpendicular to the axis of said through-    to engage said
first and second stop sur-  flow passage.    faces at said first and second
positions of    13. A valve as claimed in claim  12 in 55 handle rotation
respectively and each of which a or the rib extends outwardly of    said
stop portions being located such that said body and the operating stem
extends 120    when they engage their respective stop sur-  through an
opening in said rib into en- 



faces, the contact forces act parallel to the  gagement with said ball
member.    line of bend of the respective stop portion.    14. A valve as
claimed in claim 13 in- 60   2. A  valve as claimed  in claim  1  cluding a
packing ring carried in said rib    wherein said stop portions are bent
along  and located about said stem  and means 125    lines which are
generally perpendicular to  carried on said stem for compressing said
one another.                              packing ring.      3. A valve as
claimed in claim 1 or 2    15. A valve as claimed in claim  13 or
*   C   L   M   S   *                                            1477042
14 in which a flange of said body extends             W  P. THOMPSON & CO.,
towards said stem in said opening said.        stem having an outwardly
extending  flange Coopers Building                located  radially
inwards  of  said  body           Church Street  5   flange   portion and a
bearing member                 Liverpool L1 3AB    positioned  between
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