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(57) Abstract

A ’fire safe’ stem seal arrangement for ball
valves. The stem (28) is rotatably mounted in a

stepped bore (22) in the stem housing (21) in the valve 48 ,:
body (10) and is provided with a collar (30) with 39

abutment faces (31, 32) opposed to corresponding
abutment faces (25, 27) in the stepped bore (22). A
lower stem seal (33) of PTFE or nylon provides a :
sealing between the abutment faces (25, 31). In the
event of a fire, the lower stem seal (33) is softened or
destroyed and the stem (28) moves upwardly in the
stem housing (21) to compress an upper stem seal
(34), of high temperature fire resistant material, be-

tween the abutment faces (27, 32) to prevent flames 2

escaping to the atmosphere. An external seal (46) 3
seals the stem (28) to the stem housing (21) to prevent

the entry of corrosive atmospheric materials into the

- valve body (10).
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1.

TITLE: "STEM SEALS FOR BALL VALVES"
BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to stem seals for ball

valves.
2. Description of the Prior Art
In many applications, e.g. in the plastics- and
petroleum industries, any ball valves used in such
industries must comply with British Standard 5146. B.S.
5146 specifies, inter alia, that "stem blow out” must
not occur which would allow any flames of a pipeline
fire to escape to the atmosphere from the ball valve.
Tests have shown that the ball valves presently
available cannot fully comply with the specifications
laid down in the British Standard. In some valves, the

intense pressures generated in the valve during a fire
can cause the stem to be physically blown-out of the
valve body. With other valves, the internal seal between
the stem and the body fails and flames can escape between
the stem and the body.
BRIEF SUMMARY OF THE PRESENT INVENTION

It is an object of the present invention to
provide an effective "fire safe" sealing arrangement
petween the stem and valve body in the event of a fire,

It is a preferred object to provide two seals
between the stem and the body, the seals comprising a
primary seal and a secondary seal, the latter acting only

as an emergency seal in the event of fire.

It is a further preferred object.to provide a
collar on the stem, the line pressure in the valve apply-
ing a back-seating pressure on the seals to increase the
effectiveness of the seals.

Tt is a still further preferred object to provide
an external seal between the stem and the valve body to

prevent corrosive atmospheric materials from entering the
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valve body and damaging the primary and secondary seals.

Other preferred objects of the present invention .
will become apparent from the following description.

In one aspect, the present invention resides in a
ball valve of the type having: .

a valve body;

a ball chamber in the valve body;

an inlet to, and outlet from, the ball chamber;

a .valve ball rotatably mounted in the ball
chamber;

a stem housing in the valve body;

a stem rotatably mounted in the stem housing and
engaged in the valve ball to enable the valve ball to be
rotated to open or close the valve; characterized in
that:

the stem housing has a stepped bore;

a collar on the stem is rotatably mounted in the
stepped bcre; and

primary and secondary seals are provided between
the collar and the stepped bore, the secondary seal
comprising a high-temperature fire-resistant material
providing an emergency seal between the stem and the
valve body in the event of fire,

Throughout the description and claims, the term
"ball valve" shall be used to include other types of
rotary or "quarter-term" valves, such as plug valves or
butterfly valves.

Preferably the primary seal, e.g. of PTFE or
nylon, is completely enclosed and proviées the normal
seal between the stem and the valve body.

Preferably the primary seal is damaged or destroy-
ed in the event of fire to enable the stem to move and
bring the secondary seal into effect.

.~ Preferably line pressure on the collar applies a

back-seating pressure on the seals to increase. their

—— g
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effectiveness.
Preferably the seals are maintained under a

constant seating pressure by a spring under the stem
lock nuts, which secure the stem in the stem housing, and
the valve body.

Preferably an external seal is interposed between
the stem lock nuts and the valve body to prevent the
entry of corrosive atmospheric material into the stem
housing.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

To enable the invention to be fully understood, a

preferred embodiment will now be described with reference

to the accompanying drawings, in which:

FIG. 1 is a sectional side view of a ball valve in
accordance with the present invention; and

FIG. 2 is an enlarged view of portion A of FIG. 1.

The ball valve has a body 10 with end flanges 11
and 12. An inlet passage 13 and an outlet passage 14 are
respectively connected to a ball chamber 15 in the body
10,

. A valve ball 16 is rotatably mounted in the ball
chamber 15 and has a fluid passage 17. Seal assemblies
18, 19 seal the ball 16 to the walls of the ball chamber,
A socket 20 is formed in the upper side of the ball.

A stem housing 21 in the body 10 has a stepped
bore 22, The lower portion 23 of the bore is connected
to a reduced diameter intermediate portion 24 by a first
annular abutment face 25, while the intermediate portion
24 is connected to the further reduced diameter upper
portion 26 by a second annular abutment face 27.

The stem 28 has a central stem body 29 rotatably
mounted in the upper portion 26 of the stepped bore 22,

A stepped collar 30 is formed integrally with the
stem at the lower end of the stem body and has first and

second annular abutment faces 31, 32 complementary to
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the first and second abutment faces 25, 27 respectively.
A very small clearance is provided between the collar 30 :
and the lower and intermediate portions 23, 24 of the

wp
s

stepped bore 22,

A lower stem seal 33, e.g. of PTFE ({sold under the
name "Teflon", a Registered Trade Mark of Du Pont) or
nylon is fitted between the first abutment face 25 in the
stepped bore 22 and the first abutment face 31 on the
collar 30, while an upper stem seal 34, of high tempera-
ture fire resistant material, e.g. of graphite or
asbestos, is fitted between the second abutment face 27
on the stepped bore 22 and the second abutment face 32 on
the collar 30. As shown both seals 33, 34 are fully
enclosed and protected from any corrosive line medium
passing through the valve.

A tongue 35 on the lower end of the stem 28
engages the socket 20 in the valve ball 16 to enable the
latter to be rotated,

Anti-static devices 36 provide electrical paths
between the stem 28 and body 10, and the stem 28 and ball
16 to prevent flashing in the valve,

An annular stop plate 37 is fitted to the stem 28,
located by a stop pin 38 fixed in the stem housing 21,
bears against the upper annular face 39 of the stem
housing around the bore 22,

A pair of stem lock nuts 40 are screwthreadably
mounted on the upper body 41 of the stem 28 to prevent
the stem from being drawn into the ball chamber 15. &A
wavy spring 42 is interposed between the stop plate 37
and the stem lock nuts 40 to compress the lower stem seal
33, to ensure an effective seal between the stem 28 and
the body 10.

The wrench 43 is secured to the upper end of the
stem 28 by a suitable retainer 44.

An annular groove 45 is provided around the upper

WirQ
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end of the stepped bore 22 at its junction with the
upper annular face 37. An external seal 46 is fitted
in the groove 45 and compressed against the stem 28 to
prevent the entry of corrosive material into the stem
housing 21.

In normal operation, the wavy spring 42, and the
line pressure in the ball chamber 15 applied against
the underside face of the collar 30, will compress the
lower internal seal 33 between the first abutment faces
25, 31 in the stepped bore 22 and on the collar 30
respectively to form an effective seal between the stem
28 and body 10. Little, if any, sealing action is
provided by the upper stem seal 34, However, in the
event of a fire, the lower stem seal 33 becomes softened
or destroyed, The stem 28 moves upwardly in the stem
housing 21 until the upper stem seal 34 is compressed
between the second abutment faces 27, 32 on the stepped
bore 22 and on the collar 30 respectively. As this seal
34 is formed of high-temperature fire resistant material,
it will not be affected by the fire and the flames
cannot escape to the atmosphere,

In certain conditions, the abutment faces 25, 31
may come into metal-to-metal sealing contact to further
enhance the "fire safe" sealing arrangement, The small
clearance between the collar 30 and the lower and inter-
mediate portions 23, 24 of the stepped bore further
limits any access of the fire to the upper stem seal 34,

As the collar 30 is of larger diameter than the
upper portion 26 of the stepped bore 22 and is opposed
by the abutment faces 25, 27, the stem 28 cannot be
forced out of t“e.body 10 by the high pressures generat-
ed in the valve during a fire.

As will be readily apparent to the skilled
addressee, the embodiment described provides a simple,
yet effective "Zire safe" sealing arrangement for ball
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Various changes and modifications may be made to
the embodiment described without departing from the

scope of the present invention,

13
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CLAIMS:
1. A ball valve of the type having:

a valve body (10);

a ball chamber (15) in the valve body (10);

an inlet (13) to, and outlet (14) from, the ball
chamber (15);

a valve ball (16) rotatably mounted in the ball
chamber (15);

a stem housing (21) in the valve body (10);

a stem (28) rotatably in the stem housing (21)
and engaged in the valve ball (16) to enable the valve
ball (16) to be rotated to open or close the valve;

characterized in that:

the stem housing (21) has a stepped bore (22);

a collar (30) on the stem (28) is rotatably
mounted in the stepped bore (22);

, primary and secondary seals (33, 34) are provided
between the collar (30) and the stepped bore (22), the
secondary seal (34) comprising a high—temperature fire
resistant material providing an emergency seal between
the stem (28) and the valve body (10) in the.event of a
fire. ,

2, 2 ball valve as claimed in Claim 1 and further
characterized in that: '

the primary seal (33), of PTFE or nylon material,
is completely enclosed and provides the normal seal
between the stem (28) and the valve body (10).

3. A ball valve as claimed in Claim 1 or Claim 2 and
further characterized in that: N

in the event of a fire, the primary seal (33) is
damaged or destroyed to enable the stem (28) to move in
the stem housing (21) to be compressed, and provide the
seal between the collar (30) and the stepped bore (22).
4, 2 ball valve as claimed in Claim 1 or Claim 2 and

further characterized in that:
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the line pressure in the ball chamber (15) applies

a force on the collar (30) to compress the primary seal :
(33) or secondary seal (34). s
5. A ball valve as claimed in Claim-4 and further ¥

characterized in that:

stem lock nuts (40) are provided on the stem (28)
to axially locate the stem (28) in the stem housing (21);
and

a spring (42) is interposed between the stem lock
nuts (40) and the valve body (10) to apply a constant
compression force on the primary seal (33) or secondary
seal (34) to increase the effectiveness of the seal
between the stem (28) and the valve body (10).
6. A ball valve as claimed in Claim 1 or Claim 2 and
further characterized in that:

an external seal (46) is fitted in an annular
groove (45) in the stepped bore (22), the external seal
(46) being in sealing engagement with the stem (28) to
prevent the entry of corrosive atmospheric material into
the valve body (10).
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