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position exterior of said housing; a mass of resilient packing material
surrounding said ball The invention relates to ball valves.
member and substantially filling said chamber; The invention is
particularly suited for use in   and meansforapplyingacompressive load to
said small size ball valves used in control systems and    5    packing
material to cause it to sealingly engage the the like and will be described
with reference      inner walls of said chamber and the exterior of said
thereto; however, the invention is capable of      ball member; the load
applying means comprising broader application and can be incorporated in
a rigid circular gland member closely received in ball valves of a variety
of sizes used for many    said bore and extending transversely thereof in
diffrent purposes.                           10   engagement with said
packing material, said In US-A-4,026,516 there is described a ball valve
gland member having a circular opening through of the type wherein the
flow-controlling ball is   which said operating stem extends, resilient
bias- enclosed in a cartridge or capsule of a suitable   ing means
surrounding said stem and positioned resilient packing material, such as
polytetrafluoro-  on said gland member on the side opposite said ethylene
or polyethylene. A compressive preload-   15   packing material, and a
packing nut closely ing is applied to the packing material to produce
received in said bore outwardly of said resilient fluid sealing between the
ball surface and the inner  biasing means and having an inner surface
engag- walls of the valve chamber.                        ing said
resilient biasing means, the packing nut The compressive preloading is
applied through    being adjustable within said bore towards said a stem
packing and guide bushing arrangement.   20   packing gland member to
compress said resilient The arrangement includes a cylinder of resilient
biasing means and apply a biasing force to said packing material
surrounding the ball-operating    packing material, is characterised in
that said stem and confined in a packing gland mounted to      resilient
biasing means comprises at least one disk act against the ball-enclosing
cartridge. A preload  spring stacked between said gland member and force is
applied to the stem packing which is   25   said packing nut  the or each
disk spring having an compressed thereby to cause the gland to act
outer diameter closely received in said bore. against the ball-enclosing
cartridge with a spring-  In one embodiment of the invention, a cylindri-
like biasing action.                               cal sleeve member is
positioned to extend from The described arrangement is extremely satis-
the gland member outwardly into the packing nut factory under most
operating conditions and in   30   and the or each disk spring has its
inner opening in most environments. However. when used under
relativelydose engagement with the outer surface conditions of extreme
temperature cycling or       of the sleeve member. when subject to
conditions which result in high      By the use of the described
arrangement, the levels of packing wear, the arrangement does not   packing
material is loaded in a manner which perform as well as would be desirable.
35   compensa1es for packing wear and also compen- An object of the
invention is to overcome the    sates for expansion or contraction of the
packing noted problems and provide a preloading system     material due to
temperature change. The arrange- for the packing material which can handle
extreme  ment significantly reduces the frequency with temperature cycling
and high levels of wear of the  which packing adjustments are required. In
addi- packing material without requiring readjustment   40   tion, by
varying the number or stacking arrange- or replacement of the packing
material.            ment of the disk springs it is possible to produce
Accordingly. another object of the invention is  wide variations in biasing
force or preload without the provision of a ball valve of the general type
changing the overall configuration and structure described which is capable
of extended operation  of the valve. between packing adjustments and which
can   45       Through the use of the described sleeve function throughout
wide ranges of temperature     member it is possible to further vary the
size and cycling,                                           type of disk
springs used without modifying the A further object is the provision of a
valve of the  external or internal valve housing or packing nut type
described in which the compressive preload    configurations. In addition,
the sleeve member on the packing can be readily adjusted from the   so
provides an extremely good disk spring guidance exterior of the valve.
and prevents the disk springs from shifting andlor A still further object
is the provision of a packing  engaging, the operating stem in a
deleterious preload arrangement for an encapsulated type ball  manner.
valve which allows a wide variety of packing         The invention is
further described, by way of preload forces to be generated without the
need   55   example, with reference to the accompanying for modifying the
valve housing or associated      drawings, in which: components.
Fig. 1 is a sectional view of a preferred embodi- According to the present
invention, a ball valve  ment of a ball valve in accordance with the
present comprising a housing having a cylindrical bore    invention:
extending inwardly from the exterior and defining    60  Fig. 2 is an
exploded view showing certain 



a valve chamber with inlet and outlet passages     components of the Fig, 1
embodiment; and leading from the exterior of said housing to said    Fig. 3
is a partial sectional view, similar to Fig. 1, chamber; a ball valve
member positioned axially    but showing a slightly modified form of the of
said chamber and having a cylindrical operating  invention. stem extending
axially of said chamber to a   65     Referring to the drawings, Fig. 1
illustrates the 2    3              EP 0 233 060 B1                     4
overall  arrangement of a ball valve having  he    surface of ball member
28. Additionally, the upper inventive packing preloading or precomp.assing
packing half 50 has an axially aligned opening 54 structure. The valve 10
comprises a rigid housing  sized to closely engage about the stem 32. Suit-
12 having a cylindrical bore 14 which extends      able rings 56 formed of
metal or rigid plastic are inwardly from the exterior of the housing and
5    associated with the packing and are positioned terminates in a flat
bottom wall 16. Preferably,  about the various inlet and outlet ports to
prevent bore 14 is of constant diameter substantially      extrusion of the
packing material into the port throughout its length. The lower end portion
(as   area. Additionally, as described in the aforemen- viewed in Fig. 1)
of bore 14 defines a valve      tioned US-A-3,236,495 and US-A-4,026,516,
rigid chamber 18.                                  10   disks 58 are
preferably positioned on diametri- In the present embodiment, the valve is
shown    cally opposite sides of the ball valve member 28 as a three-way
valve and includes a first port or  and extend from the ball through the
packing 48 passageway 20 and an aligned pair of ports 22      into
engagement with the walls of the valve and 24. Inlet port 20 is shown as
axially aligned  chamber 18 to prevent extrusion of the packing with the
bore 14. Ports 22, 24 are formed in   15  into the ball passage 30 when the
valve is in an off alignment with their axes intersecting the axis of
position. It should be appreciated that the bore 14. Each of the ports 20,
22 and 24 is        arrangement of the rings and disks would vary provided
with conventional connecting means,       depending upon the porting
arrangement used. such as pipe threads, for permitting the valve to    Of
particular importance is the means provided be suitably attached to pipe,
tube fittings, or the   20   to apply a compressive preload to packing 48
to like.                                              maintain the packing
in sealing engagement with While the valve is illustrated as a three-way
the outer surface of the ball member 28 and the valve it should be apparent
that the invention is  interior surface and lower wall of the bore 14. In
applicable to two-way vented or multi-port valves  the present embodiment,
this means includes a and that the particular valve body style forms no
25   generally flat, relatively rigid, circular disk or part of the
invention,                             gland member 62 having an outer
diameter sized Mounted axially within the valve chamber por-    su ch that
it is closely but freely received within tion of bore 14 is a ball valve
member 28 provided  bore 14. A central opening 64 extends axially with a
suitable internal passage 30 located such   through disk 62. Opening 64 is
sized so as to be that port 20 can be connected with port 22 or 24   30
slidably received on stem 32. Disk 62 could be by selective rotation.
formed of a variety of materials having suitable In the embodiment shown
bell valve member        strength characteristics; however in the present
28 has an integral generally cylindrical operating  embodiment the disk is
preferably formed of stem or shaft 32 which extends from the ball
metal member axially of bore 14 to a position exteriorly   35  As shown,
disk 62 is positioned with its lower of the housing 12 A suitable handle 36
is        surface 66 in engagement with the top surface of mounted at the
outer end of the stem 32 and        packing member 50 Carried on the
opposite side provides means for selective rotation of the ball  of disk 62
is disk spring means 68. In the embodi- valve member 28 In the embodiment
under           ment illustrated, disk spring means 68 comprises
consideration, handle 36 is moulded from a suit-  40   one or more metallic
spring washer members 70 able plastic and includes a moulded-in metal
which have a generally dish shaped configuration insert member 38 having an
internal bore 40        in their unstressed condition as shown in Fig 2
which receives the outer end of stem 32. A        As will become apparent,
the number and stack- setscrew 42 or the like is provided for engaging a  -
ing arrangement of the metallic disk spring mem- flat 44 formed on the
outer end of stem 32 and   45   bers 70 can be varied to suit the needs of
the locking the handle in its desired relationship with  particular valve
involved. In the present embodi- the stem and ball assembly.
ment. four of the metallic disk spring members 70 Positioned within the
valve chamber 18 and       are illustrated and they are positioned in
alternat- closely surrounding the ball member 28 is a        ing facing
relationship, as shown in Fig. 2. cartridge or packing assembly 48
comprising a   so  The disk spring members 70 have an internal mass of
suitable plastic or resinous material     opening 72 which is only slightly
larger than the 



selected to have the desired characteristics for the  diameter of stem 32.
This assures that the spring environment which the valve is expected to
members are properly guided and maintained in encounter. Typically, for
example, plastic        their desired stacked relationship relative to the
materials, such as polytetrafluoroethylene and   55   gland member 62. In
addition, the outer diameter polyethylene, are used for the ball packing in
of the disk spring member 70 is preferably only valves of the type under
consideration. Generally,  slightly less than the internal diameter of the
bore and as described more fully in US-A-3,236.495      14.. This assures
additional guidance of the disk and UA-4,026,516 the packing assembly 48 is
spring members. formed as cooperating upper and lower halves   60
Positioned at the outer end of bore 14 and 50. 52 (see Fig. 2).
arranged to be adjustably moved towards and Each of the two packing halves
has a generally   away from the gland member 62 is a nut member cylindrical
outer surface adapted to fit closely  80. An axial opening 82 extends
through nut within bore 14 and an inwardly extending hemi-    member 30 for
freely and slidably receiving the spherical surface to engage closely the
outer   65   stem  32. Means in the form  of cooperating 3    5        EP 0
233 060 B1                    6 threads 84 are formed on the exterior of
nut       chamber; a ball valve member (28) positioned member 80 and the
interior of the outer end of     axially of said chamber (18) and having a
cylindri- bore 14 to provide means for adjustably moving     cal operating
stem (32) extending axially of said nut member 80 to compress the disk
springs 70      chamber to a position exterior of said housing; a and apply
an adjustable compressive preload    5    mass of resilient packing
material (48) surround- through gland 62 to packing 48.
ing said ball member (28) and substantially filling As best shown in Fig.
2, the upper end of        said chamber (18); and means (62-80) for packing
nut 80 is provided with a reduced dia-     applying a compressive load to
said packing [err] portion 86 provided with suitable tool-     material
(48) to cause it to sealingly engage the receiving surfaces such as wrench
flats 87. The   10  inner walls of said chamber (18) and the exterior
reduced diameter portion preferably extends out-   of said ball member
(28); the load applying wardly of the body for convenient access for
means (62-80) comprising a rigid circular gland adjustment purposes. As
shown, the handle          member (62) closely received in said bore (14)
insert 38 includes a counterbore 88 which closely  and extending
transversely thereof in engage- receives the reduced diameter portion 86 of
the   15   ment with said packing material (48)  said gland packing nut 80.
A suitable stop key or stop plate  member having a circular opening (64)
through 90 is positioned on the outer end of bore 14 and   which said
operating stem extends, resilient bias- includes an opening through which
the reduced      ing means (68) surrounding said stem and posi- diameter
portion 86 of nut member 80 passes.      tioned on said gland member (62)
on the side The member 90 serves to engage stops [not   20   opposite said
packing material (48), and a packing shown) on handle 36 and housing 12 at
suitable     nut (80) closely received in said bore (14) out- temative
positions of stem 32 and valve 28.     wardly of said resilient biasing
means (68) and Fig. 3 illustrates a slightly modified form of the  having
an inner surface engaging said resilient invention. In Fig. 3. the same
reference numerals  biasing means, the packing nut (80) being adjust- in
the Fig. 1 embodiment have been used to   25   able within said bore (14)
towards said packing identify the corresponding components. The
gland member (62) to compress said resilient numerals in Fig. 3 are
differentiated. however.    biasing means (68) and apply a biasing force to
from those of Fig. 1 by the addition of a prime    said packing material
(48). characterised in that suffix. Unless otherwise noted, commonly iden-
said resilient biasing means (68) comprises at tified components in Fig. 3
are identical to those   30   least one disk spring (70) stacked between
said discusd with reference to Fig. 1. In the embodi-   gland member (62)
and said packing nut (80). the ment of Fig. 3. an elongated cylindrical
sleeve   or each cisk spring (70) having an outer diameter member 94
extends from gland 62 upwardly          closely received in said bore (14).
through the disk spring means 68' and the nut       2. A valve as claimed
in claim 1, wherein a member 80'. The internal diameter of sleeve 94 is
35   cylindrical sleeve member (94) surrounds said sized to closely but
slidably engage the outer     stem (32') and extends from said gland member
surface of stem 32'. The outer diameter is sized so  (62') outwardly
through said packing nut (80'), as to receive closely the inner diameter of
the disk  said disk spring or springs (68') having an inner spring members
70' and nut member 80'. Prefer-     opening which closely engages said
sleeve ably. and aa  shown in Fig. 3. sleeve 94 is integral   40   member
(94). with the gland 62 however, it could be a          3. A valve as
claimed in claim 2. wherein said separate element if desired. The sleeve
member    cylindrical sleeve member (94) is joined to said 



acts as a guide for the spring members 70' and.  gland member (62') and has
an inner diameter further prevents them from engaging the oper-   closely
receiving said stem (32') and an outer ating stem 32'. Through the use of
the guide   45   diameter which is closely and slidably received in sleeve
94. a wider variety and selection of disk  the nut (80'). spring members
can be incorporated in the valve     4. A valve as claimed in claim 1.
wherein said andlor the same springs can be used for a range   disk spring
or springs (68) is or are closely of valve sizes
received on said stem (32). The present invention provides an extremely
so  5. A valve as claimed in any preceding claim, simple and compact
arrangement for preloading     wherein said means for adjustably moving
said the packing in a manner which readily compen-     packing nut (80)
include co-operating threads (84) sates for wear and expansion or
contraction of the  formed on said packing nut and in said bore (14)
packing due to temperature change or cycling. In  and tool engaging
surfaces (87) formed on said addition. tne preload can be readily varied
with-   55   packing nut. out disassembling or removing the valve from the
6. A valve as claimed in any preceding claim. line,
wherein the inner surface of said packing nut (80) extends parallel to said
gland member 62). Claims 60   Patentanspriache 1. A ball valve comprising a
housing ( 12) having a cylindrical bore (14) extending inwardly from     1.
Kugelhahn. enthaltend: ein Gehause (12) mit the exterior and defining a
valve chamber (18)    einer sich von dem Auleren nach innen erstrek- with
inlet and outlet passages (20. 22. 24) leading  kenden und eine
Ventilkammer (18) definierenden from  the exterior of said housing to said
65   zylindrischen Bohrung (14) mit EinlaB- und Aus- 4    lI !11cI 10111111
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laBdurchgAngen (20,22,24), die vom AuBeren des      6. Ventil nach einem
der vorhergehenden Gehiuses zu der Kammer fuhren; ein axia; bezOg-
Anspruche, bei. dem die innere Oberflache der lich der Kammer (18)
positioniertes Kugelventil-   Packungsmutter (80) parallel zu dem
Stopfbuchse- Element (28) mit einem zylindrischen Betatigungs-  nelement
(62) verlauft. schaft (32), der sich axial bezuglich der Kammer zu    5
einer Position augerhalb des Gehiuses erstreckt;   Revendications eine
Masse nachgiebigen Packungsmaterials (48), das das Kugelelement (28) umgibt
und die Kam-        1. Soupape a boisseau sph6rique comprenant ,L,, mer(18)
imwesentlichenfllt; sowieMittel (62-80)    un carter (12) presentant un
alesage cylindrique zum Anlegen einer Kompressionslast auf das   ro  (14)
setendant a l'interieur en partant de l'exte- Packungsmaterial (48). um
dieses zu veranlassen,  rieur et d6finissant une chambre de soupape (18)
abdichtend an den Innenwinden der Kammer (18)      avec des passages
d'entree et de sortie (20, 22, 24) und dem AuBeren des Kugelelementes (28)
anzu-      menant de 1'exterieur dudit carter a ladite cham- greifen; wobei
die Lastanlegungsmittel (62-80) ein  bre; un organe de soupape spherique
(28) posi- eng in der Bohrung (14) aufgenommenes kreisf6r-   t5  tionne
dens l'axe de ladite chamnbre (18) et corn- miges Stopfbuchsenelement. das
sich quer zu        portant une tige d'actionnement 132) cylindrique dieser
in Eingriff mit dem Packungsmaterial (48)   qui s'etend axialement. de
ladite chambre jusqu'a erstreckt und eine kreisf6rmige OffnungL64) ent-
une position exterieure aud; carter; une masse de hilt durch die der
BetAtigungsschaftverlift eine   mat6riau de garniture (48) 6lastique,
entourant nachqjpbigeVorbeaufschlagungseinrichtung (68).  20   ledit organe
spherique (28) et remplissant prati- ,din8fl Schaft umgibt und auf dem
Stopfblchse-     quement ladite chambre (18); et des moyens (62 A nelemnent
(62) auf der dem Packungsmaterial (48)  80) pour appliquer une charge de
compression sur entgegengesetzten Seiten positioniert ist. sowie  ledit
rnateriau de garniture (48). afin de le placer en eine -Paclcungsmutter
180) auhweisen, die eng      contact d'etancheite sur les parois
int6rieures de toleriert in der Bohrung (14) auBerhalb der nach-   25
Ia:lite chambre (18) et sur l'exterieur dudit organe giebigen
Beaufschlagungseinrichtung (68) aufge-   sph6rique (28); les moyens
d'application de nommen ist, eine innere an der nachgiebigen       charge
(62i80) comprenant un presse-dtoupe (62) Beaufschlagungseinrichtung
angreifende Oberfla-   circulaire rigide. loge ajuste dans ledit alesage
(14) che autweist und in der Bohrung (14) in Richtung  et
s'etendanttransversalement par rapport A celui- auf das
Pa*ungsstopfbuchsenelement (62) ein-   30   ci. en contact avec ledit
materiau de garniture (48), sidlbar ist. urn die nachgiebige Vorbeaufschla-
ledit presse-toupe comportant une ouverture gungseinrichtvg (68) zu
komprimiersn uand eine    circulaire (64) au travers de laquelle s'dtend
ladite 



BeaufsihLagungskraft auf das Packuungsmaterial    tige d'actionnem     un
rnoyen de rappel elasti- (48) auszuuben. dadurch gekennzeichnet. daB die
que (68) entourant laditetige et positionne sur ledit nachgiebige
Beaufschlagungseinrichtung  (68)   3S   presse-6toupe (62). du cote oppose
audit mat6riau mindestens eine Scheibenfeder (70) auhweist. die  de
garniture (48). et un ecrou de garniture (80), zwisdhen dem
Stopftbchsenelenent (62) und der     log6 ajust6 dans ledit alesage (14), a
l'exterieur Paclkungswnutter (80) eingesetzt ist. wobei die bzw.  dudit
moyen de rappel elastique, I'ecrou de gami- jede Scheibenfeder (70) einen
Auendurchmesser     ture (80) etant reglable a rinterieur dudit al6sage
aufweist. der eng toleriert in der Bohrung (18)   40   (14). en direction
dudit presse-6toupe (62), afin de ugm  men ist-
compriner ledit moyen de rappel 6lastique (62) et 2. Ventil nach Anspruch
1. bei dem ein Zylindri-  d'appliquer une force de rappel sur ledit
materiau sches Huilsenelernent (94) den Schaft (32') umgibt  de garniture
(48). caracterisee par le fait que ledit und sich von dem
Stopfbichsenelement (62')        moyen de rappel 6lastique (68) comprend au
nach auBen durch die Packungsmutter (80')  4s   moins un ressort 3 disques
(70) ernpile entre ledit ersteckiL wobei die Scheibenfeder oder Fedem
presse-etoupe (62) et ledit ecrou de garniture (80), (681) eine
Innenoffnung aufweisen. die eng tole-  le ou chaque ressort A disques t7G)
presentant un riet an dern Hulsenelement (94) angreift.         diametre
exterieur loge ajuste dans ledit alesage 3. Ventil nach Anspruch 2. bei dem
das zylindri-  (14). sche Hrilsenelement (94) mit dem Stopfbuchsene-   so
2. Soupape a boisseau spherique selon la reven- lemient (62') verbunden ist
und einen inneren     dication 1. dans laquelle une douitle (94) cylindri-
Durchmesser auhweist. der den Schaft (32') eng
queentoureladitetige(32')etss'tendapartirdudit toleriert aufnimmt. sowie
einen AuBeren Durch-    presse-etoupe (62'), en allant a l'exterieur, en
messer, der mit enger Toleranz und gleitbar in der  passant a travers ledit
ecrau de garniture (80'), Mutter (80) aufgenommen ist.                 ss
ledit ou lesdits ressort(s)a disque (68') comportant - 4. Ventii nach
Anspruch 1, bei dem die Scheiben-  une ouverture interieure qui vient en
contact feder oder Federn (68) mit enger Toleranz auf dem  ajuste avec
ladite douille (94). Schf (32) aufgenommen ist bzw. sind.                3.
Soupape a boisseau spherique selon la reven- 5. Ventil nach einem  der
vorhergehenden        dication 2. dans laquelle ladite douille cylindrique
Anspruche, bei dem die Einrichtung zum einstell-   60   (94) est reliee
audit presse-etoupe (62') et presente baren Bewegen der Packungsmutter (80)
zusam-      un diametre interieur logeant de maniere ajustee menwirkende,
an der Packungsmutter und in der     ladite tige (32') et un diametre
exterieur qui est Bohrung (14) gebildete Gewinde (84) und an der    loge
ajuste et coulissant dans l'ecrou (80'). Packungsmutter gebildete
Werkzeugangriffsober-      4. Soupape a boisseau spherique selon la reven-
flAchen (87) aufweist.                       65   dication 1, dans laquelle
ledit ou lesdits ressort(s) a 5    9                EP  0233060   Bi
10    I      *             11 disques (68) est ou sont disposes ajust6(s)
st. r     6crou de garniture et dans ledit al6sage (14) et des ladite tige
(32).                                     surfaces (87) servant a-mettre en
contact un outil, 5. Soupape a boisseau sph6rique selon l'une.
form6es sur ledit 6crou de garniture. des revendications prec6dentes, dans
laquelle           6. Soupape a boisseau spherique selon l'une lesdits
moyens servant a d6placer de maniere    5    des revendications
precedentes, dans laquelle la r6glable ledit ecrou de garniture (80)
compren-       surface int6rieure dudit 6crou de garniture (80) nent des
filets (84) cooperants, formes sur ledit     s'dtend ' parallelement audit
presse-etoupe (62). to 15 20 25 30 "..             ~~~~35 0 4 50 55 60 65 6


