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A ball valve (10) has a one-piece valve body (12) with a small diameter bore (16) and an opposed large diameter bore (18)
in fluid communication with a valve chamber (14). An annular flange (40) projects within the large diameter bore (18) and a
washer-type square spring (50) is inserted within the central opening (44) defined by the flange (40) and then positioned in cen-
tered relation on the shoulder (42) defined by the flange (40) for urging the ball valve member (24) into seated position against an
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Title: Ball Valve And Method Of Assembly
Field Of The Invention

This invention relates to a ball valve and method of assembly, and more particularly
to such a ball valve and assembly method in which a ball valve member and spring urged
follower are positioned within an end of the valve body.

Background Of The Invention

_Heretofore, ball valves have been provided in which the ball valve member has
been inserted within the end of a one piece valve body for assembly. For example, U.S.
Patent No. 3,348,805 dated October 24, 1967 shows a ball valve in which a spherical ball
may be inserted through one end of a one piece valve body with a seat then being inserted
against the ball and secured by a locking ring. However, the seat is not spring urged
against the ball.

While spring urged seats have been utilized and assembled within a ball valve body
heretofore, such spring urged seats have been mounted within so-called top entry or end
entry ball valves in which a removable body portion is mounted on the main body portion
after insertion of the ball and seat member. For example, U.S. Patent No. 4,658,978
dated April 21, 1987 shows a so-called top entry ball valve in which an upper cover plate
or bonnet is connected to the main body portion after insertion of the ball and spring urged
seat within the valve body. Likewise, U.S. Patent No. 3,281 ,112 dated October 25, 1966
and U.S. Patent No. 3,387,815 dated June 11, 1968 each shows a ball valve in which an
end body portion is secured to a main body portion after insertion of the ball and spring
urged seat within the main body portion.

Summary Of The Invention

The present invention is directed to a method of assembly of a ball valve in which
the spherical ball or ball valve member is inserted within an integral or one piece valve
body and then a spring urged seat ring or follower is inserted against the ball and secured
in position. A washer-type spring for urging the circular seat ring against the ball is non-
circular in shape and has at least two widths of different dimensions thereby to provide a
minimum width and a maximum width.

The washer-type spring is mounted on an annular shoulder or ledge projecting
inwardly from a large diameter bore in the valve body and defining a central opening

through which the washer-type spring is initially passed along its small diameter width.
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After passing the shoulder, the spring is turned in such a manner that the large diameter

width is supported on the shoulder compressed against the adjacent peripheral surface
defining the large diameter bore. The washer-type spring which is preferably a Belleville
spring is biased between the shoulder and the follower for urging the seat against the ball.
The washer-type spring is preferably of a generally square configuration or shape with

beveled comers as viewed in plan. ,
It is an object of this invention to provide a method of assembling a‘ball and spring

urged seat in a ball valve from an end of an integral valve body of the ball valve.

It is a further object of this invention to provide such a method in which a non-
circular washer-type spring is utilized for urging a seat into engagement with the ball.

Also an object is to provide an assembly method for an end entry ball valve that is
quick to assemble, secure and requires no welding.

Other objects, advantages, and features of this invention will become more apparent
aftter referring to the following specification and drawings.

Brief ription Of The Drawin

Figure 1 is a cross sectional view of a>ba11 valve assembled in accord with the
method comprising the present invention;

Figure 2 is an exploded view of the ball valve shown in Figure 1 with the ball valve
member and spring urged seat removed from the one piece body;

Figure 3 is a view taken generally along line 3-3 of Figure 1 and showing the non-
circular spring mounted on the shoulder extending inwardly of the valve body; and

Figure 4 is a top plan of the washer-type spring removed from the valve body.
Description Of The Invention '

Referring now to the drawings for a better understanding of this invention, a ball
valve formed in accordance with the method of this invention is illustrated generally at 10.
Ball valve 10 has an integral one piece valve body 12 having a valve chamber 14. A small
diameter end bore 16 and an opposed large diameter end bore 18 are in fluid
communication with valve chamber 14. Suitable fluid conduits (not shown) may be
threaded or welded within end bores 16 and 18 for the flow of fluid through valve 10 from
associated flow passages.

A shoulder or abutment 20 on valve body 12 is provided at the juncture of small
diameter bore 16 and valve chamber 14. A valve seat 22 is integrally formed by shoulder
20. A ball valve member 24 is mounted in chamber 14 for rotation between open and
closed positions. Ball valve member 24 has a central bore 26 therethrough, a spherical
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outer surface 28, and an elongate slot 30 in spherical surface 28. A stem 32 extends

through an opening 34 in valve body 12 and has an elongate tang or key 36 on its inner
end fitting within slot 30. A manually operated handle 38 is connected to the outer end
of stem 32 for rotation of ball valve member 24 between open and closed positions.

~ An annular flange 40 projects inwardly within large diameter bore portion 18 to
deﬁner an inner shoulder or ledge 42 and a circular central opening 44 having a diameter
illustrated at A. An annular seat ring 46 having a beveled edge 48 and a central opening
49 is urged into engagement with spherical surface 28 of ball valve member 24 by a non-
circular washer-type Belleville spring generally indicated at 50. Spring 50 forms an
important part of this invention and is utilized in the method of assembling ball valve 10.
Spring 50 is of a square shape defining sides 51 and beveled corners 54a, b, c and d which
would form if connected a generally cylindrical surface. A central opening 52 extends
through spring 50. Spring 50 has a minimum width shown at D between a pair of parallel
sides 51 and a maximum width shown at E between opposed corners 54b and 54d.
Minimum width D is less than diameter A of central opening 44 formed by flange 40 and
maximum width E is greater than diameter A. Spring 50 is compressed between seat
follower 46 and shoulder 42. A separate insert 56 is tack welded to flange 40 and has an
opening 58 therethrough. Small diameter bore 16 defines the downstream flow passage
and the upstream flow passage is defined by the aligned openings 49 and 58 in seat ring
46 and insert 56. It may be desirable to omit insert 56 under certain conditions as spring
50 functions independently of insert 56.

For assembly of ball valve 10 from valve body 12, stem 32 is inserted through end
bore 18 and opening 34 in valve body 12 with tang or key 36 projecting within valve
chamber 14. Then, ball valve member 24 is inserted within end bore 18 with tang 36
being received within slot 30. Next, seat ring 46 is positioned against ball valve member
24. Spring 50 is then inserted within large diameter bore 18 and tilted slightly so that
corners 54a and b pass opening 44 along small width D and are directed over ledge 42 by
beveled edge 48 on seat follower 46. Corners 54c and d are restricted by flange 40 from
passing through opening 44 and an axial force is applied against corners 54c and d by a
suitable tool such as a screwdriver thereby to compress spring S0 to permit corners 54¢ and
d to clear flange 40 for passing through opening 44 and positioning adjacent ledge 42.
Spring 50 is then returned to a centered position relative to ledge 42 and opening 44 so that
all comners 54a-d of spring 50 are in uniform contact with ledge 42 as indicated in Figure

3. Thus, spring 50 is biased between shoulder 42 and seat ring 46 for continuously urging
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seat ring 46 against ball valve member 24 and urging ball valve member 24 into sealing

engagement against seat 22. Insert 56 is then tack welded in position against flange 40.
From the above, a simple and quick method of assembly of ball valve 10 has been

provided by the present invention utilizing spring 50.
5 While a preferred embodiment of the present invention has been illustrated in detail,

it is apparent that modifications and adaptations of the preferred embodiment will occur to
those skilled in the art. However, it is to be expressly understood that such modifications

and adaptations are within the spirit and scope of the present invention as set forth in the

following claims.
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What Is Claimed Is:
L. A method of assembling a ball valve comprising the following steps:

providing a valve body having a valve chamber and opposed end bores in
fluid communication with said valve chamber to define flow passages, one of said end
bores being of a large diameter generally similar to the diameter of the valve chamber and
the other end -bore being of a small diameter generally similar to the diameter of a flow
passage Vthrough the valve body;

providing an inwardly extending annular shoulder about said large diameter
bore adjacent said valve chamber with said shoulder defining a central opening and being
positioned adjacent the peripheral surface defining said large diameter bore;

inserting a ball valve member having a spherical surface through said central
opening into said valve chamber;

inserting an annular seat ring within said central opening against the
spherical surface of said ball valve member;

providing a washer-type spring of a non-circular shape to define a2 minimal
width and a maximufn'width, said minimal width being less than the diameter of said
qentral opehing and said maximum width being greater than the diameter of said central
opening; and

inserting said washer-type spring through said central opening against said
annular seat ring with said minimum width passing said shoulder; and

positioning said washer-type spring after passing through said central
opening in a generally centered position with respect to said shoulder so that said washer-
type spring is supported against said shoulder for biasing said spring between said flange

and said annular seat ring thereby to urge said seat ring continuously into contact with said

‘ball valve member.
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2. A method of assembling a ball valve as set forth in claim 1 further including

the steps of:
provxdmg an elongate slot in an outer surface of said ball valve member;
msertmg a stem having a key on its inner end within the valve body with

said key projecting within the valve chamber; and

inserting said ball valve member within said valve body with said key being

received within said elongate slot.

3. A method of assembling a ball valve as set forth in claim 2 further including
the steps of forming the valve body of an integral one piece member and forming an
annular seat for said ball valve member about said other end bore.

4, A method of assembling a ball valve comprising the following steps:

providing a one piece valve body having a valve chamber and opposed end
bores in fluid communication with said valve chamber to define flow passages, one of said
end bores being of a large diameter generally similar to the diameter of the valve chamber
and the other end bore being of a small diameter generally similar to the diameter of a flow
passage through the valve body;

providing an integral annular valve seat on said valve body about said small
diameter bore adjacent said valve chamber;

providing an inwardly extending annular flange about said large diameter
bore adjacent said valve chamber with said flange defining a generally circular central
opening;

inserting a ball valve member having a spherical surface through said
circular central opéning into said valve chamber against said annular valve seat;

inserting an annular seat ring within said central opening against the

spherical surface of said ball valve member;
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providing a resilient washer-type spring of a non-circular shape to define a

minimal width and a maximum width, said minimal width being less than the diameter of
said central opening and said maximum width being greater than the diameter of said
central circular opening;

inserting said washer-type spring through said circular central opening
against said annular seat ring; and

manipulating said washer-type spring after passing through said central
opening so that the maximum width of said washer-type spring is supported against said
flange thereby to compress said spring between said flange and said annular seat ring for
urging said seat ring continuously into contact with said ball valve member.

S. A method of assembling a ball valve as set forth in claim 4 further including
the step of:

providing a Belleville washer having a substantially square outer shape in
plan to form said washer-type spring. |

6. A ball valve comprising:

a valve body having a valve chamber and opposed end bores in fluid
communication with said valve chamber, one of said end bores being of a large diameter
generally similar to the diameter of the valve chamber and the other end bore being of a
small diameter generally similar to the diameter of a flow passage through the valve body;

a ball valve member in said valve chamber mounted for rotation between
open and closed positions relative to said flow passages;

an annular shoulder projecting within said large diameter bore adjacent said
valve chamber and defining a circular central opening;

an annular seat ring of a diameter less than said central opening positioned

in contact with said ball valve member; and
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a non-circular washer-type spring having a minimal width less than the

diameter of said central opening and a maximum width greater than the diameter of said
central opening, said washer-type spring being supported on said shoulder and biased
between said shoulder and said annular seat ring for urging said seat ring into contact with
said ball valve member.

7. A ball valve as set forth in claim 6 wherein said non-circular washer-type
spring is a Belleville spring. '

8. A ball valve as set forth in claim 7 wherein said non-circular washer-type

spring is of a generally square shape having tapered corners.

9. A ball valve as set forth in claim 6 wherein said valve body is an integral
one piece member. |

10. A ball valve as set forth in claim 6 wherein an annular flange projects within
said large diameter bore and forms said annular shoulder on an inner face thereof, and a

separate annular insert is secured to said flange and defines a flow passage therethrough.
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