VALVE CLCSURE MEMBER DESCRI PTI ON -Thi's i nventi on relates to an |nproved

cl osure nenber for taps and sinilar control devices. Wilst thegf ?géfﬁﬁ
tlescription is particular to use of the closure member in taps %k' ;?gio
limted. -Typically 5 the closure nenber may be used in other devices e.,

gl 6be valves. Fluid valves in the formof taps usually contain a closure
menber conprising a valve disc attached to a valve stem The disc is
provided with a sealing 10 washer adapted to cooperate with a valv sea in
the tap pody, the valve seat surrounding an openi ng through which
flow. The valve stemis received within an axial bore of the tap spindle.
The seal i ng washer provides the actual contact with the valve seat and 15
thus stops the flow or fluid. To open the tap the aisc is raised by
rotating the spindle thus taking the force off the disc. The valve lifts
off its seat by pressure of the fluid flow ng through the val ve.
Counter-rotation.of the spindle brings.the valve disc 20 sealing washer
into contact with the valve seat and thus closes the tap. Known fluid

val ves are provided with a sealing washer fixed to the valve disc by a

screw or rivet. -2- Another known fluid valve is manufactured entirely
fromplastics (e.g. nylon), thus not requiring a separate sealing washer.
These val ves do not seal well if the valve seat-is worn or rough. Known

fluid valves 5 di scussed above usual |y hawela-hi gh wear rate necessi-
.tating frequent replacenent. Another source of wear arises fromfriction

bet ween spi ndl e and val ve stem
?~/ VALVE CLOSURE MEMBER

DESCRIPTION

This invention relates to an improved closure
member for taps and similar control devices. Whilst
the following description is particular éo use of the
closure member in taps it is not so limited. 'ypically

S the closurs memper may be used in other aev*cos e.qJ.
globe valves.

Fluia valves in the form of taps usually contain
a c;osure member comprising a valve disc attached to
a valve stem. The disc is provided with a sealing

10 washer adapted to cooperate with a valve seat in the
U tap pody, the valve seat_éurrounding an opening through
' which fluid can flow. The'valve stem is received within
an axial bore of the tap SPindle. The sealing washer
prov1ues the actual contact with the valve seat an
.15 thus stops the flow of fluid. To open the tap the:

aisc is raised by rotating tne spindle thus taking
the force off the disc. The valve iifts Off its seaf
by preséure_of the fluia flowing through the valve.
Counter-rotation of the spindle brings the valve disc
20 sealing washer into contact with the valve seat and
B thus closes the tap.
Known fluid valves are provided with a sealing
washer fixed to the valve disc by a screw or rivet.



causi ng rotational

"ski ddi ng" of the sealing washer on the valve séat._
It is the object of this invention to provide a valve closure nenber aith

enhangédydurabi lity and | ower
wor n pough seat surfaces.
membex \#: conpri si ng:

rate of wear and greater capacity to sea

This object is achieved by a val ve closure

(1) a stem (2) a aisc naving: (a) a-first face f

whi ch the stem extends and 20
annul ar recess therein; (3)
defining an annul ar channel _
the recess; and (4) an annul ar seal disposed in
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so that_the seal prOJects rom.th ower surface ©

arises from friction between spin ale anéd valve stzm,

causing rotational "skidding" of the sealing washer

on the valve seat.

It is the object of this invention to preovide

a valve closure member with enhancea durability and

lower rate of wear and greater capac1ty to seal worn

or rough seat surfaces.

This obJeCt is acnieved by a valve closure member

comprising:

(1)
(2)

a stem;

a aisc haviny:

(a)

(b)

a first face from which the stem extends
and |

a second face having an annular recess
therein; '

(3) a plate disposed in the annular recess and

(4)

defining an annular channel between the

perlpnery of the plate and a smde wall of

the recess;. and

an

annular seal alsposed in the channel

the plate having a passageway communicating with the

annular recess to permit ingress of fluid into the

channel to exert pressure on the seal and thereby to

cause the seal to project from the second face of the

disc.

]

It has been found that some configurations of

the invention procuce n01=e in certaln circumstances.

Substantla

1

reduction of such noise may be achieved

tlop of such noi se

h of

t he

by providing a closure member wherein the outer peripheral

edge of the second face of the disc is chamfered.



val ve.disc. 5 - In a further preferred enbodi nent the channel has an
~“opening-.in the second face of the disc which is narrower than the width of
% he annul ar seal .. This arrangenent ensures the seal is retained in th
apnul ar recess securely.. 10 To facilitate the |last nentioned
preferred enbodinent it is desirable to undercut the channel to enallfe
sufficient space for the bulk of the annular seal to be acconnodat ea:
Simlarly, it is convenient to bevel the pegiphery of the plate to form an
undercut 15 surface. Typically the cnannel. TnTthese instances adopts a
trapezi um cross-sectional shape. However, it is clear the exact
cross-sectional shape of_t c | : . R o ] WY gngegit may
nave curved walls. 20 in ?ﬁfﬁngﬁggézéé%fé%é%@g%hgk%ggrﬁgnfhfﬁégﬁaggggeway
of the plate commupi 68PEE WRER BN iR IBPHEES S0 JFeLdRE BRGeSS of
fluid into a regi oppgt the sBanngto fiSiantrdd AAd howelC end rhaee oef thae
disc. Preferably, th | ate nmeans is spaced fromthe 25 floor of the disc
recess to provide &8miGnPeEFron between. the passageway and the said
channel region. Sl n thisIaraabgebeet e oasshgammdicenutheacaannelh t he
channel to give a oL L1 e ts i Rl o s £ :pressure
behi nd the annul ar Egéaﬁl ?Eggféédﬁélﬁg@?’%ﬁﬁﬁf Ioiégefobci% :E'lt'll)? gfllégogéilgé_t he .
seal out of the chdafAnBRETPReENBRMErERT of it erfiRliatdlax $6ader, This
typically of plastagrangemeat, ersupsdvine bl tie netladitiedt 4 &7d bSnular
. engageable with theagiggtsé oS Pt the disc. In a tap, this reduces friction
bet.ween the val ve EPoStre rberY¥* and the tap spindle to further reduce
wear of the cl dfure nenBerfacilitate the last mentioned preferred

embodiment it is desirable to undercut the channel
to enable sufficient space for the bulk of the annular
seal to be acconmodatea. Similarly, it is convsnient
to bevel thne periphery_of'the plate to form an unaercut
15 surface. Typically the channel in these instances adopts
a trapezium cross-sectional shape. However, it is
" clear the exact cross-sectional shape of the channel
is not so limiteda. For instance it may nave curvea
walls. ' '
2u In another preferred emboaiment tne passageway of
the plate communicatgs'with'the annular recess to permit
. ingress of fluia into a region of the channel distant
— . from the secona tace of the disc.
Preferably, the plate means is spaced from the
25 floor of the disc recess to provide communication between.
" the passageway and the said .channel regior. In this
arrangement the passageway communicates with the channel
to give a throttling effect and prevent rapid buiid
up of pressure behind the annular seal, thus reducing
30. the possibility of forcing the seal out of the channel.
In another preferred embodiment a spacer, typically
of plastic material, is provided on the valve stem and
-is engageaple with the first face of the disc. In a Tap,
this reduces friction between the valve closure mémber



In another preferred enbodi ment the second face of the disc has a second
tap provided with any valve closure nenber defined above.;The i nvention 7
wi || nofi be\ described with reference to the drawing in which: 100 - o~
I nvent § igure 2 is a vertical cross-sectional view of a closure member
of Figu 1 in a conventional tap; Figure_3,is a cross-sectional view of-a
cross-sectional view of a portion of a nodified valve closure nenber. The
drawi ngs show a VahNE €CAOStHS SEIHETe kb MaMvHe A relie®el keadod (tj.hécgrl.ésigge
(see Figure 2). Th8®8?®Mm 11 is provided with a plastic spacer 15 which
engages the end 16 of ski raiatiel gk fearhere 2idooddtriean tther ebebwdeface

HY S5 0 . .
25 the valve seat 17 of the tap thus reducin on e seal i ng neans.

{% {¥E g’ t I eans
The disc 12 is drovi ded % tinuantdifiulalsa eeeysansi ehviadvenderederablyts
a 30 bevelled perigggr 21 is arranged to fit in annular recess by neans of
a defornmed extension 22 (see Fig. 2) of the valve stem or by neans of a
channel 23 to accopgodd € aHWidid IR0 ¥8¥h24. A passage- 35 way 25 is
provi ded thrOUﬁP the annul ar retaining plate

sealing surface. 5 The invention al so provides a valve, preterably a

b _
Fi gure g;}Fa side el evation of a valve closure nenber enbodying the b
portion 15 of the closure nenber of Figures 1 and 2; Figure 4 is a partial
stem 11l is receivable 20 in the bore 13 of ‘axially novable tap spin
Reduci.ng frictian g¢ ¢ Had SRS L OIALNINOL g al osur e menber on
periphery, as indigatfsl gyovride] alithD.arfy Gialci @lokalral Rbhg=pl ake;R0shaving .
screw or nut. The recesiharnichvasttdian ngldl atow D@ fiesnrabedaptzhuresbapeds

Figure 1 is a side elevation of a valve closure . \-j

member embodying the invention;
Figure 2 is a vertical cross-sectional view of
a closure member of -Figure 1 in a conventional tap:;
Figure 3 is a cross-sectional view of a portion
15 of the closure member of Figures 1 and 2;
Figure 4 is a partial cross-sectional view of
"a ‘portion of a modified valve closure member.
The drawings_show a valve closure member 10 having
a stem 11 and a aisc 12. The stem 11 is receivable
20 1in the bore 13 of axially movable tap spindle 14 (see
Figure 2). The stem 11 is provided with a plastic
spacer 15 which engages the ena 16 of spindle 14 and )
reduces friction therebetween. Reducing friction at ~
this point reduces rotation of the closure member cn

25 the valve seat 17 of the tap thus reducing wear on - .. .

the sealing means. -

The disc 12 is provided with an annular recess
which is undercut at its périphery, as indicated by
numeral 19. 'A circular retaining plate %0 having a

30 bevelled periphery Z1 is arranged to fit in annular
recess by means of a deformed extension 22 (see Fig. 2)
of the valve stem, or by means of a screw or nut. The
recess and retaining plate'zo form a trapezium snaped
channel 23 to accommodate an 0O-ring seal 24. A passaée-

35 way 25 is provided through the annular retaining plate



-5- 20. The.val ve cl osure nenber operates in the follow ng manner. To
“close the.tap, spindie 14 is rotated until the ring seal 24 contacts
wal ve geat 17. This 5 contact provides the primary seal. However, o
contact an increase in water pressure at the retaining plate 20 fo c(éé
fIni d through passageway 25 and into a clearance 18 to the rear of \t '
Oring seal as illustrated by the arrows. This forces the Oring 10 sea
24 harder onto the valve seat 17 to provide additional sealing. C earance
18 produces a throttling effect to the wat.ér pressure to prevent rapid
build up of pressure to force the Oring seal out of its groove. After. |ong
use when the tap ig; fully closed 15 an additional sealing effect can be '
prcvided by netal to netal contact between valve disc 12 and val ve seat -
17. In the nodificati orF 6 VBiiy&r é’14’5utrﬁemﬁf‘gér129?535‘?%v+’éle'61%1tf91t§'f’d’w9r

periphery with a e.tsam‘ea:r 2o Hlicsec taef eapl, egperslé hed veﬂtwtd@écf&p
present with 20 .a uar.e ecé%a and thgrebé reduce, noi se f the tap |s
a&a ed

partly open. Advaﬁ?h &G e “OF54GF ﬁﬁﬁbg?lz%ni??ﬁc i &t cor dance
wi th the invent3 orcdnkeafd @ aavd desattivec prhmaryheesll. t hBoweyer seen daridaan.

deteriorate, a ”Etéﬂ :L?rﬁzrté%sl@tlﬂ waalr 'p%e%%lﬂ:b é!a’dlébkéci?nﬁu%)%%ﬁﬁaé all'y

close the tap. Sim W t Owwr1 seal the small conta

effectively seaIS'ﬁh%%E%?ﬁﬁ %ﬁ#ﬁdtép SBERsPasTRE=ERACcET WPt osure
nmenber stem reduces dlrdzaddmue et weerhepirsdreoéndhgabveingnseal sos gi ves a 30
. "soft" feel to the . Qr ja g e

qver-tightened. e]'et{r)slta}:%1 e%P D%nqn %\é%%'(g)t ecmg Eéfﬁége%/tté%ltoo 0 mg

over - ti ght eni nf arak h?e4 Stﬁfltc’@r lqmb'—l@el’tnsf vahyer bagtahd to spsdrdste can nore

readily cope wi th Dgfitd s Q@a‘ﬁﬁ.@x@ t h@l@laQéHEE MBMHesaaeEs e Bt Seg

wi t hout the seat or_cl osure nenber "bein
fégct to the water prgssure to prevent rapid puild

up of pressure to force the 0-ring seal out of its
groove. After long use when the tap is fully closec

-
wm

an additional sealing effect can be prcvided by metal
to metal contact between valve disc 12z and valve seat 17.
In the modification of Figure 4, the disc 1z is
provided at its loweflperiphery with a cnamfer 26.
This chamfer reduces the venturi effect present with
20 a sguare edge, and thereoy reduce noise when the tap
is partly open. _
_ Advantages of a valve closure member constructed
%v) in accordance with the invention include the feature
' that should the ring seal fail or deteriorate, a metal
to metal seal is still available to substantially cloge
the tap. Similarly, with an 0-ring seal the small

~ny
(¥1)

contact area effectively seals qn'scored or worn tap
seats. The spacer on the closure hember stem reduces
friction between spindle and valve, and also gives a

30 "soft" feel to.the tap action and prevents jamming

- -if the tap is over-tightened. The ring seal is also

protected in the event of over-tightening, and the
softer rubber of the rin§ and its shape can more readily

' cope with particles between the closure member and the

35 seat without the seat or closure member being damaged.



-6- CLAIMB 1. A valve closure nenber. conprising: (1) a stem (2) a disc
haV|ng a) a fi ich the 5 st em ext ends

and (b aV|n an annul ar recess therein; (3) a plate T
dlspose& theq Em, d defining an annul ar channel betweéen thg>
he plate and a side wall of the recess; hd

_and (4) an annular seal dlsposed in the chgnnel; the plate having a
passageway communi cating with the annular recess to permt ingress of fluid
into the channel 15 to exert pressure on the seal and thereby to cause tne
seal to project fi@uimMage second face of the disc. 2. A valve closure
menber according fo clfaim1l, wherein the outer peripheral edge of the
second face of the disa |SAchanberedosaﬁe membe B. confpyid g £1 osure menber
according to claim1 or 2, +§§ channel has a depth less than the
depth of the annul ar seal. V€ cl osure nmenber according to any one
of clainms 1 to 3, wherein t(ﬁé charﬂﬂéc ey ims :opening 25 in the second face
of the disc which is narrower than taetwkgghrgéetbgmammaéﬁ seal. 50 A

val ve cl osure nenber according to any one of clains to 4, wherein at

| east one chanrel side wall, or a po%FFBnefF%?%%fa%%Jacent t he second disc
face, is 30 undercut. 6. A vaIvébOIoausecundbéacacmawrhqmaﬁ(hnnuﬂanfiecess

therein;

(3) a plate disposed in the arnular recess and
defining an annular channel betwesn the \;j
10 periphery of tne plate and a side wall
of the recess; and
(4) an annular seal dlsposed in the channel;
the plate rcVLng a passageway communlcatlng with the
annular recess to permit ingress of fluid into the charnel
15 to exert.pressure on the seal and thereby to cause tne
seal to project from the second face of the disc.
2. ‘A valve closure member according to claim 1,
wherein the outer peripheral edge of the second face
of the disc is chamfered.
20 3. A valve closure-memner'aecording to claim 1
or 2, wherein the channel has a depth less than the depth
of the annular seal. . : i,i
4. A valve closure member according.to any one
of clalms 1 to 3, wherein the channel has an opening o
25 in the second face of the disc whlch is narrower than_.
the width of the annular seal
5. A valve closure member ‘according to'any one
of claims 1 to 4, wherein at least one channel side wall,
or a portlon thereof ad]acent the second disc face, is
30 undercut.
6. A valve closure member according to claim 5,
wherein the olate has a bevelled periphery forming tre

undercut side wall_or portion.



cv\herei n the pl éte has a bevel |l ed periphery form ng the undercut side wall

—~or porti.on.. -7- 7: A valve closure HEI“ “HPHHH claim5 or 6,
wherein the said:portions- only of both ﬁmwmw A8 cha '

drdercut .- 8. -A val ve cl osure nmenber accordin§ tb ghy *oné 5 o
7=wherein the passageway of the plate communicates wth thela ar recess
to permt ingress of fluid into a region of the channel distant fromthe
second face of the disc. 9. A valve closute nenber according to claim@8, 10
wherein the plate neans is spaced fromthe flpor of the disc recess to

provi de communi cati on between t he passageway and the sai d channel region.
10. A val ve closure menber AcEHYYR 17 Ao FeFReroprCcEPAMRI1tPochainNng| udi ng

.. a spacer |ocated ofirtédpe vihesd 2in iyl saighgdiitd onist Bnlleoki pethf agg@eofalbe
disc. 11. A valve c#o%gre man‘o%zrj accor(yen to any one of clainms 1 to 10,
a

wherein the second® eo‘fh%%e i &S S&cond” seal i ng surface. 12. A

val ve .cl osure nmenber subst antvalive cdosare menberbeftccgddagctobaiywond

reference to the dgawWe{lgimd 3t ¢ VA! Wad G dhR0 p skabkeay! 88UEReTBIREL
ac:ccrding to any one of clainms 1 to 12. 14. A valve according to clalm 13

which is a tap. communicates with the annular recess to permit ingress
of fluid into a region of the channel distant from the
second face of the disc. _
9. & wvalve clcsure member according to claim 8,
o, 10 wherein the plate means is spaced from the floor of the
disc recess to provide communication between the
passuwyeway and the saia channel region.
10. A valve closure member according to any one
of claims 1 to 9, including a spacer located on the
15 stem and engagable with the first face of the disc.
11. A valve closure member according to any one
. of claims 1 to 10, wherein the second face of the
disc has a second sealing surface.
12. A valve closure member substantially as
20 hereinbefore described with reference to the drawing.
13. A valve including a valve closure member
acccrding to any one of claims 1 to 12.

v, 14, A valve according to claim 13 which is a tap.




