
1 477041                                         4     portion 47 through
which the lower right-  and full closed positions of the valve. The    hand
tie bolt 18 passes as viewed therein. stops are located to engage the
lateral    The remaining tie bolts 18 are located  sides of an upwardly
extending central rib    radially outwardly of the central body sec- 74
which  extends throughout the axial  5 ion 12. However, as shown in both
Figs. 2  length of the body section 12. The con-  70    and 4, the end
fittings 14 and 16 are each  figuration of the stops is best shown   in
provided with openings through which all Figs. 1, 2 and 5. The stop portion
70 ex-    of the tie bolts pass. The configuration of tends downwardly from
the side of the    the body section is such that by merely  handle 50 and
the stop portion 72 is bent 10 loosening the tie bolts, and removing the
downwardly from the end of the handle. In 75    upper right-hand tie bolt
18, the body sec- the full open position, the inner surface 73    tion 12
can be pivoted outwardly in a  of the stop portion 72 engages the right
clockwise direction as shown in Fig.2    hand end of the rib 74 as viewed
in Fig. 1.    Preferably, the upper right hand tie bolt 18  The
configuration of the stop portion 72 is 15 is marked with some indicia to
clearly dis- such that the forces acting thereagainst  80    tinguish it
from the remaining three bolts. when it is moved to the full open position
For example, it can be colour-coded or do not act against the respective
bend of    have a head or nut configuration different the handle. At this
time, the stop portion    from that of the remaining bolts.      70 is
spaced outwardly a short distance 20   The smooth, generally parallel, end
faces  from the inside of the rib 74 as can be  85    of the central body
section 12 enable the  seen  in Fig. 2. However, when the handle
tilt-out movement to take  place without is  rotated to the full closed
position as    axial movement of the associated piping, shown in  phantom
in Fig. 5, the stop por-    Additionally, when the body section 12 is  tion
70 engages as shown at 70'. That is, it 25 pivoted outwardly, the seal
assemblies 26  engages the right-hand end of the rib 74. 90    can be
removed axially from the ends of Thus, it is also loaded in the most
satisfac-    the body section 12. Similarly, while in the  tory direction
so that an outward bending    tilt-out position, rotation of the operating
force is not applied against the normal    handle 50 to the valve closed
position  bend of the stop portion. The stop portion 30 allows the ball
member 22 to be slid long-  72 is, however, at this time spaced out- 95
[err]inally out of the body section. The  wardly from the rib so that no
bending    stem 36 can then be changed by releasing  forces are applied to
it.    the nuts 52 and 48. Also, the stem, which    As will be appreciated
from  the fore-    can be withdrawn from  inside the body  going, the stop
positioning and design is 35 section, releases the thrust ring 40 and the
such that the stop portions of the simple 100    seal assembly 42 so that
they can be  bent metal handle are always loaded in    changed as
necessary.                      their direction  of greatest strength and
Although the end fittings 14 and 16 are  there is substantially no tendency
for them    preferably identical, they  uld have vary-  to be inadvertently
bent back into the 40 ing configurations and different types of  plane of
the handle as would be the case if 105    pipe connection means. In Fig. 3
illustrating  they engaged at both the open and closed    the present
embodiment, the pipe connection  positions of the valve. Because of the
sym-    means are shown as standard pipe threads  metrical construction of
the body section, 



62 and 64, respectively.                   the handle is reversible, that
is, it can be 45   To facilitate holding of the body section  positioned to
extend in either direction 110    12 during installation or removal of the
as-  relative to the valve body. Thus the handle    sociated piping means
are provided to  can be arranged to indicate flow direction.    allow the
body section to be gripped with-  Also, because the handle can be a simple
out relying on the tie bolts. As best seen in  metal stamping, a wide
variety of handle 50 Fig. 4, the body section includes a portion  types can
be provided. For example, the 115    49 extending outwardly beyond the left
handle length can be changed without any    hand side tie bolts 18  to
establish  a  major change in patterns or the like or the    wrench flat
51. A conventional wrench can  handles can be designed for reversed posi-
thus be used to grip the body section be-  tion or so that they can be
mechanically 55 tween the flat 51 and the portion 47 as  actuated or locked
with minimum  com- 120    shown in phantom in Fig 4.
plexity.      The operating handle 50 may be formed    In 'the embodiment
under considera-    from a simple metal stamping. The outer  tion, and with
reference to Figs. 7 to    end 'of the 'handle is preferably covered  9,
each of the seal assemblies 26 include a 60 with a resilient material to
provide a suit-  seat ring member 80 which is formed from 125    able grip.
The handle can be colour-coded  any suitable material such as PTFE, nylon,
for process identification, safety, or the  rubber, synthetic elastomers
asbestos, car-    like. The handle is further provided with a  bon,
graphite, metals, and/or combinations    pair of downwardly extending stop
portions  of these materials. The ring member 80 in- 65 70 and 72 arranged
to define the full open  cludes a main radially extending body por- 130
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5      tion 81 and a lip portion 82 which extends  the end fittings is
assured by the ring     axially  inwardly toward the valve ball member 80.
member 22. The inner surface 83 of the    Fig. 7 shows the general position
of the     ring member 80 is a spherical section hav-  elements when the
ball member is in the  5 ing a radius r slightly smaller than the  full
open position. When the ball member 70     radius R  of the ball member.
The ring  is moved to a closed position (see Fig. 8)     member 80 is sized
such that when is posi-  under little or no fluid pressure, the posi-
tion in the valve with the ball member  tion of the ball member and the
lips of the     generally centered, it sealingly engages the  seat ring
members 80 will be substantially 10 ball member along a line 84. This rela-
the same as illustrated in Fig. 7. The up- 75     tionship is shown in Fig.
7. The opposite  stream seat ring member 80 contacts the     side of the
body portion 81 is preferably  ball member about diameter D with sub-
flat and engages the end face of the corres-  stantially line contact. This
provides a low-     ponding end fitting.                      pressure
seal. However, a wedge opening is  15   As best seen in Figs. 7 and 9, a
cylin-  left between the inner periphery of the seat 80     drical sleeve
86 circumferentially surrounds  ring member and the ball member for fluid
the outer peripheral edge of the seat ring  pressure to act on the area of
the ball     member 80. The sleeve 86 has a shallow, member within the
diameter D. As line 



axially extending recess 87 which has a  fluid pressure increases, the ball
member 20 depth axially less than the thickness of the  will be displaced
in a downstream direction 85     ring body portion 81. Preferably, the
sleeve  away from the upstream seat ring member,     engages the ring
member 80 rather tightly.  and the seal between the upstream  seat
Although the sleeve 86 is preferably for-  ring member and the ball member
breaks     med from metal, it should be appreciated  as at 84' in Fig. 8.
As the ball member is 25 that it can be formed from  any material
displaced in a downstream  direction, the 90     having suitable rigidity.
Referring more  downstream  seat ring member flexes in-     particularly to
Fig. 9, it will be seen that  creasing the area of contact (the seal area)
the bottom of the recess 87 is inclined to  between the ball member and the
seat ring     provide a sharp edge 89 which, when the  member. The design
of the lip portion 82 30 seat ring member 80 is engaged by the as-  is such
that it can flex somewhat like a 95    sociated end fitting, provides a
good seal cantilevered beam. Increasing contact area    at this point. The
body section 12 in the  between the seat ring member andn the all    region
surrounding the outer end of the  member with  increasing  fluid  pressure
through-flow passage 20 is counterbored to  serves to provide adequate
support for the 35 slidably receive the sleeve 86, and the  ball member.
100    inner end of the sleeve 86 is inclined    Fig. 6 shows a modified
form of stem    slightly so that somewhat of a line contact  packing for
the valve. This packing is    is made with the bottom 91 or corner of
basically the same as that described here-    this counterbore to similarly
provide a seal.  inabove with reference to the Figure 1 em- 40 As best seen
in Figs. 7 and 8, the outer  bodiment. The difference, however, is that 105
edge of the ring member 80 is clamped be-  the intermediate  ring 44 (Fig.
3A) is    tween the bottom of the recess 87 and as-  replaced by O-ring 96.
The space be-    sociated face of the respective end fitting.   tween the
upper and lower confining rings      Resiliently encircling the sleeve 86
is an  43 and 45 in which the 0-ring 96 is re- 45 0-ring 92. A
corresponding recess 90 is  tained is controlled by the design of the 110
formed in the body section 12 to receive  pacling gland member 98. As
shown, the    the O-ring 92. The axial dimension of the  gland member 98
has an outwardly ex-    O-ring 92 is slightly greater than the depth
tending shoulder 100 which engage the    of the recess 90. The entire seal
assembly  top of the valve body section 12 to prevent 50 26 can be inserted
and removed as a unit. the gland member 98  from  being  im- 115    The
sleeve 86 serves to locate and hold the  properly tightened to compress the
0-ring    seat ring 80 while, additionally, completing  96 and destroy the
effectiveness of the seal.    the groove for the O-ring 92.             As
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 55 the ring 80 from cold
flowing between the  turn freely.                             120    body
section and the end fittings. Ad-    The three-piece-body section and end
fit-    ditionally, as noted earlier, the fame 80' of  ting assembly
described hereinabove could    the ring member 80 seals against the re-  be
formed by many different manufac-    spective end fitting to provide
additional  turing methods. For example, bar stock is 60 sealing between
the body section and the  available in many standard configurations 125
end fittings. It should be noted, however,  and could be used for forming
the three    that the primary seals between the centre  main components.
Also, forgings or cast-    body section 12 and both end fittings 14  ings
could  be  used. These  particular    and 16 are provided by the O-rings
92. methods are not, however, particularly de- 65 The sealing between the
ball member and  sirable. First, the use of standard bar stock 130   



6                                         1477041           6     provides
only a limited number of starting  additional savings because of volume and
shapes which would require considerable  reduction of inventory
requirements for a    machining and substantial loss in material.  complete
line of fluid flow devices.    Forgings or castings likewise have distinct
Reference is made to co-pending patent  5 disadvantages. For example, with
either a  application No.  19642/76  (Serial  No. 70     forging or a
casting, draft angles must be  1 477 042) in.which is described and claimed
provided and tolerances of [err] 1/32" are  a rotary valve having a body
defining a     about the best obtainable. Also. flashing is  valve chamber;
a rotatable valve member     generally present, and it is very difficult to
mounted  therein; an operating stem  ex- 10 provide parallel surfaces.
Because of the  tending out of the body; and a handle con- 75     tolerance
problems and the lack of paral-  nected to said stem for rotation thereof
be-     lelism,, machining difficulties are  en-  tween first and second
spaced positions,     countered since there are no surfaces which  first
and  second  stop  surfaces  being     can readily be used for locating,
Also for   provided on the exterior of said, valve, said 15 ging or cast
components often have lower  surfaces being positioned on laterally op- 80
hardness and tensile strength  than  de-  posite sides of said stem and
said handle     sirable.                       including first and second
depending stop       According to the preferred method of  portions bent
downwardly from, the. plane     the present invention, extruded bar stock
of said handle, said first and second stop 20 having the  cross-sectional
configuration  portions being positioned to engage said 85     shown in
Fig. 4 is used for forming the  first and second stop surfaces at said
first     central body section. Likewise, extruded bar  and second
positions. of handle rotation re-     stock is preferred for the end
fittings.  spectively and each of said stop portions     The advantages
over the previously dis-  being located such that when they engage 25
cussed methods are the following:          their respective stop surfaces,
the contact 90                                                forces act
parallel to the line of bend of       1. Close tolerances ([err]  0.5 mm
if hot  the respective stop portion.           extruded, or   0.13 mm  if.
cold    Reference is also made to co-pending           drawn).
.patent application No. 19643/76  (Serial 30   2. Better and more uniform
strength.    No. 1 477 043) in which is described and 95      3
Substantial material savings.        claimed a ball valve comprising a body
Sustantial savings in machining time  section terminating in end faces and
having           and  setup because  of the close  a longitudinally
extending bore connected           tolerances                     between
said end faces; a ball  member 35   To form  the central body section from
positioned in said bore and mounted for 100     an extruded bar of the
general type men-  rotation therein to control flow  of fluid     tioned,
it is only necessary to take the ex-  therethrough; seal assemblies
positioned in     truded  bar and saw  it to the required  opposite end of
said  bore; and end fittings     lengths. Thereafter, the opposed end faces
connected to said body section at each end 40 of each length can be grond
or machined  thereof, each of said. seal assemblies com  105     to the
required final thicness and surface  prising a seat ring formed from a
resilient     finish. When the opposed end faces have  material and having
a first surface arranged 



been  finished, the  central through-flow  to engage said ball member and a
second     passage can be bored. The centrebore can  surface facing out of
said bore, a relatively 45 then be used for chucking the body section
rigid sleeve closely encircling said seat ring 110     internally while
.the counterbore operation  and slidably received in a counterbore for-
is carried out. Similarly, the centerbore can  med about the end of said
bore and a re-     be used for exact location of the bolt hole  silient
seal ring encircling said sleeve, said     for the  swing-out arrangement.
end fittings each including surfaces en- 50   By  the  use  of  an
extruded  bar,  gaging the second surface of the seat ring 115
tolerances are close enough to allow the  and said seal ring of the seal
assembly at     external surfaces to be used for most locat-  its
respective end.     ing. Additionally, the   extruded bar    WHAT WE CLAIM
IS:     eliminates milling operations which would       1. A  fluid flow
system device com-  55 normally be required for providing handle  prising a
body  section having  a  long- 120     stops of the type desoribed or for
provid-  itudinal through-flow, passage which  ex-     ing the
above-described wrench surfaces    tends between a pair of generally
parallel       The end fittings, when made from at ex-  end faces; a pair
of end fittings each hav-     truded bar, can be quickly machined on a  ing
a through-flow  opening, said, end fit-  60 conventional multiple spindle
machine. Ad-  tings being positioned at opposed ends of 125     ditionally
the described advantages are  the body section in engagement with the
even more important when it is noted dhat  end faces and  with their
through-flow     the same basic body section and end fitting  openings
aligned with the  through-flow     structure can be use  in a wide variety
of  passage; and at least three tie bolts con-  65 fluid flow system
devices. This produces  nected  between said  end  fittings,  and  130
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6      provides only a limited number of starting  additional savings
because of volume and     shapes which would require considerable
reduction of inventory requirements for a     machining and substantial
loss in material.  complete line of fluid flow devices.     Forgings or
castings likewise have distinct    Reference is made to co-pending patent
5 disadvantages. For example, with either a  application  No.  19642/76
(Serial No. 70     forging or a casting, draft angles must be  1 477 042)
in which is described and claimed     provided and tolerances of   1/32"
are  a rotary valve having a body defining a     about the best obtainable.
Also. flashing is  valve chamber; a rotatable valve member     generally
present, and it is very difficult to  mounted therein; an operating stem
ex-  10 provide parallel surfaces. Because of the  tending out of the body;
and a handle con- 75     tolerance problems and the lack of paral-  nected
to said stem for rotation thereof be-     lelism,  machining  difficulties
are  en-  tween first and second spaced positions,     countered since
there are no surfaces which  first and  second  stop  surfaces  being
can readily be used for locating, Also, tor-  provided on the exterior of
said valve, said  15 ging or cast components often have lower  surfaces
being positioned on laterally op- 80 



hardness and  tensile strength  than de-  posite sides of said stem and
said handle     sirable.                                   including first
and second depending stop       According to the preferred method of
portions bent downwardly from the plane     the present invention, extruded
bar stock  of said handle, said first and second stop 20 having  the
cross-sectional configuration  portions being positioned to engage said 85
shown in Fig. 4 is used for forming the  first and second stop surfaces at
said first     central body section. Likewise, extruded bar  and second
positions of handle rotation re-     stock is preferred for the end
fittings.  spectively and each of said stop portions     The advantages
over the previouslyf dis-  being located such that when they engage 25
cussed methods are the following:        their respective stop surfaces,
the contact 90                                                forces act
parallel to the line of bend of       1. Close tolerances ( 0.5 mm if hot
the respective stop portion.           extruded, or [err] 0.13 mm  if cold
Reference is also made to co-pending           drawn).
patent application No. 19643/76 (Serial 30   2. Better and more uniform
strength.    No. 1 477 043) in which is described and 95      3
Substantial material savings.         claimed a ball valve comprising a
body      Substantial savings in machining time  section terminating in end
faces and having           and  setup  because of the  close  a
longitudinally extending bore connected           tolerances.
between said end faces; a ball member 35   To form the central body section
from   positioned in said bore and mounted for 100     an extruded bar of
the general type men-  rotation therein to control flow of fluid
tioned, it is only necessary to take the ex-  therethrough; seal assemblies
positioned in     truded bar and saw  it to the required  opposite end of
said bore; and end fittings     lengths. Thereafter, the opposed end faces
connected to said body section at each end 40 of each length can be ground
or machined  thereof, each of said seal assemblies com- 105     to the
required final thickness and  surface  prising a seat ring formed from a
resilient     finish. When the opposed  end faces have  material and having
a first surface arranged     been  finished, the central through-flow  to
engage said ball member and a second     passage can be bored. The
centrebore can  surface facing out of said bore, a relatively 45 then be
used for chucking the body section rigid sleeve closely encircling said
seat ring 110     internally while the counterbore operation  and slidably
received in a counterbore for-     is carried out. Similarly, the
centerbore can  med about the end of said bore and a re-     be used for
exact location of the bolt hole  silient seal ring encircling said sleeve,
said     for the swing-out arrangement.             end fittings each
including surfaces en- 50   By  the  use  of  an  extruded  bar, gaging the
second surface of the seat ring 115     tolerances are close enough to
allow the  and said seal ring of the seal assembly at     external surfaces
to be used for most locat-  its respective end.     ing.  Additionally  the
extruded   bar    WHAT WE CLAIM IS: -     eliminates milling operations
which would    1. A  fluid flow  system  device com- 55 normally be
required for providing handle  prising a body section having  a  long- 120
stops of the type described or for provid-  itudinal through-flow  passage
which ex-     ing the above-described wrench surfaces.  tends between a
pair of generally parallel       The end fittings, when made from an ex-
end faces; a pair of end fittings each hav-     truded bar, can be quickly
machined on a  ing a through-flow  opening, said end fit- 60 conventional
multiple spindle machine. Ad-  tings being positioned at opposed ends of
125     ditionally the described  advantages are  the body section in
engagement with the     even more important when it is noted that  end
faces and with  their through-flow     the same basic body section and end
fitting  openings aligned with the through-flow     structure can be used
in a wide variety of  passage; and at least three tie bolts con- 



65 fluid flow system  devices. This produces  nected  between  said  end
fittings  and 1.30             positioned  circumferentially  about said
an extruded metal bar.     through-flow   passage   and   extending    8. A
method as claimed in claim 6 or 7 generally - parallel thereto, one  of
said  wherein said central bore is used for locat-     tie  bolts extending
through  said  body  ing the bolt receiving opening in said body   5
section with the remaining tie bolts located  section.
70     radially outwardly of the body section.     9. A ball valve
comprising a body sec-       2. A  fluid  flow  system  device  as  tion
having a longitudinal through-flow     claimed in claim 1 wherein said body
sec-  passage which extends between a pair of     tion has seal ring
assemblies positioned  generally parallel end faces; a valve ball  10 about
each end of said through-flow pass-  member positioned in said through-flow
75     age, said seal ring assemblies being axially  passage for
controlling fluid flow  there-     removable from said body section.
through; a pair of end fittings each having       3. A fluid system device
as claimed in  a through-flow  opening; said end fittings     claim 1 or 2
wherein at least one of said  being positioned at opposed ends of the  15
tie bolts which does not pass through said  body section in engagement with
the end 80     body section is positioned to engage the ex-  faces and with
their through-flow openings     terior surface of said body section.
aligned with the through-flow passage; and       4. A  fluid  flow  system
device  as  at least three tie bolts connected between     claimed in claim
1, 2 or 3 wherein said  said  end  fittings  and  positioned  cir-  20 body
section has a uniform cross-sectional  cumferentially  about  said
through-flow 85     configuration in all planes perpendicular to  passage
and extending generally parallel     the axis of said through-flow passage.
thereto, one of said tie bolts extending       5. A  fluid  flow  system
device  as  through said  body section with the re-     claimed in any of
claims 1 to 4 in which  maining tie bolts located radially outwardly  25
one only of said remaining tie bolts has to  of the body section.
90     be completely removed to enable said body    10. A ball valve as
claimed in claim 9     section to be swung outwardly about said  wherein at
least one of said tie bolts which     one tie bolt extending through the
body  does not pass through said body section is     section, after all the
tie bolts have been  positioned to engage the exterior surface of 30
loosened.                                   said body section.
95       6. A method of making a fluid flow         11. A ball valve as
claimed in claim 9     system  device comprising  the steps of  or 10 which
has four tie bolts.     providing an extruded metal bar having a    12. A
ball valve as claimed in claim 9,     uniform   cross-section  in  planes
per-  10 or 11 in which only one of said re-  35 pendicular to its
longitudinal axis; cutting  maining tie bolts has to be completely re- 100
off a section of said extruded bar so that  moved to enable said body
section to be     the section has a pair of parallel end faces  swung
outwardly about said one tie bolt     spaced apart a desired distance, said
end  extending through the body section after     faces being perpendicular
to said long-  all the tie bolts, have been loosened. 40 itudinal axis;
grinding said end faces to re-    13. A ball  valve as claimed in any of
105 



duce said section to form a body section of  claims 9 to 12 wherein said
body section     desired  length; forming  a central bore  has seal
assemblies positioned about each     axially through said section; forming
a  end of said through-flow passage, said seal     single bolt receiving
opening through said  assemblies being axially removable from  45 section
at a location radially outwardly of  said, body section.
110     said  central bore  and  parallel thereto;      A ball valve as
claimed in claim 13     providing a pair of end fittings each having
wherein said seal assemblies include a first     an end face and a through
passage ex-  portion for sealing between said body sec-     tending
perpendicular thereto; forming a  tion and said end fittings and a second
50 plurality of bolt receiving openings through  portion for sealing
between said body sec- 115     said end fittings at locations radially out-
tion and said ball member.     wardly of said through passage; positioning
15. A ball valve as claimed in claim 14     said end fittings with their
end faces in en-  in which each of said seal assemblies com-     gagement
with the end faces of said body  prises a seat ring of resilient material
and 55 section; aligning one bolt receiving opening  a relatively rigid
sleeve encircling said seat 120     in each end fitting with the bolt
receiving  ring, said first and second portions of each     opening in said
body section and passing a  seal assembly being portions of said seat
tie bolt therethrough to secure said end fit-  ring and having surfaces
respectively en-     tings to said body section; and passing ad-  gaging
the respective end fitting and said 60 ditional tie bolts through the other
bolt re-  ball member.                          125     ceiving openings in
the end fittings with    16. A ball valve as claimed in claim 15     such
additional tie bolts located radially  wherein  said  rigid  sleeve
includes  an     outwardly of the body section.             axially
extending recess which receives the       7. A  method as claimed in claim
6  outer peripheral surface of said seat ring. 65 wherein said end fittings
are formed from   17. A ball valve as claimed in claim 15 130       8
C   L   M  S       1,477 041                  8     or 16 in which said
sleeve is slidalbly re-   26. A ball valve as claimed in any of    ceived
in said through-flow passage and is  claims 9 to 24 in which a handle is
con-    sealed thereto by a resilient seal ring en-  nected to a or the
stem, which extends    circling said sleeve.                     through
the body section and is coupled to  5   18. A ball valve as claimed in
claim 17  the ball member, said handle having first 55    wherein said
resilient seal ring has an axial  and second depending stop portions bent
dimension slightly greater than the depth  downwardly from the plane of the
handle    of a recess formed about the end of said  to engage first and
second stop surfaces at    through-flow  passage to receive the re-
respective positions of the ball member 10 silient seal ring.
and such that the contact forces act paral- 60       19. A ball valve as
claimed in any of  lel to the line of bend of the respective    claims 15
to 18 wherein said second por-  stop portion lies.    tion of said seat
ring comprises a lip  [err]  27. A ball valve as claimed in claim 26
tion extending towards said ball member in  wherein said stop portions are
bent along 15 a radially outward direction.             lines which are
generally perpendicular to 65       20. A ball valve as claimed in any of
one another. 



claims 9 to 19 wherein said ball member is  28. A ball valve as claimed in
claim 26    engaged by a stem, which extends radially  or 27  wherein  said
stop  surfaces are    through said body section, said stem being  located
equal distances from  and at op- 20 slidably  coupled  to  said  ball
member  posite sides of said stem.                70    whereby said ball
member can be removed    29. A ball valve as claimed in claim    axially
from said through-flow passage.  26, 27 or 28 wherein said stop portions
are       21. A ball valve as claimed in any of  each  tapered  from  their
line of bend    claims 9 to 20 wherein said body section  towards their
lowermost end. 25 has a uniform cross-sectional configuration    30. A ball
valve as claimed in any  of 75    in all planes perpendicular to the axis
of  claims 26 to 29 wherein said first stop por-    said through-flow
passage.                tion is formed on the end of said handle       22.
A ball valve as claimed in claim 21  and the second stop portion is formed
on    in which a rib extends outwardly of said  the side of said handle. 30
body section and a or the ball actuating    31. A  ball valve as claimed in
any of 80    stem  extends through an opening in said  claims 26 to 30
wherein said stop surfaces    rib  into engagement with said ball member.
are defined by radially opposite sides of a       23. A ball valve as
claimed in claim 22  or the rib extending longitudinally of said
including a packing ring carried in said rib  body section. 35 and located
about said stem  and means    32. A ball valve as claimed in any of 85
carried on said stem for compressing said  claims 26 to 31 wherein said
stop portions    packing ring.    are located such that they engage said
24. A ball valve as claimed in claim 22  body section only at first and
second posi-    or 23 in which a flange of said body sec-  tions of
rotation. 40 tion extends towards said stem  in said    33. A ball valve as
claimed in any of 90    opening, said stem having a  outwardly ex-   claims
26 to 32 wherein said handle has a    tending flange located radiy inwards
of  uniform  thickness throughout its length.    said body flange portion
and a bearing     34.      ball valve constructed and ad-    member
positioned between said flanges.    apted to operate substantially as
herein de- 45   25. A ball valve as claimed in claim  scribed with
reference to and as illustrated. 95    22, 23 or 24 in which a handle is
con-  in the accompanying drawings.    nected to the outer end of said stem
and        W. P.THOMPSON  & CO.    stop members extend from said handle for
Coopers Building, Church Street,    engagement with said rib at
predetermined             Liverpool. L1 3AB 50 points of handle rotation.
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