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" QUARTER . TURN TAP" The present invention relates to tapware
and, in particular to restricted turn tapware.
Conventional tapware requires that the handl e and its acconpanyi ng 5

spindl e be rotated through several revolutions to enable the threaded
handl e spindle to longitudinally nove to a degree sufficient to open or

cl ose the v@yyersit:Uust s @f the tap. The degree of Ionggtuﬂ naHI r?%ation
depends upomratbe 1924gRERfLDPhe t hreaded engagenent bet weers PR Nandf &'

spi ndl e andCehemy dindastroichs. Ltd. sone circunstances, the need to rotate the
10" handl e HeeRFREevAtsHFakE0l uti ons between full on and full off flow
can be a di sadvantage, particularly in public lavatories, and like
public places, ' where nenbers of the general publi.c may be

reluctant to, or sinply |azy . qpougp ?Oé Egn turn a tap fully off.
As a conseguence, a very substanti al . of water can be wasted
and this nust be paid fior ptegenthinvaniiporetages to tamareppndyi i agticedarptl ic
conveni ence. _ restricted tukhagp@ret urn taps are known which utilize
ceramc discs as the V'e&n\égntional tapware requires that the handlie and its accompanying
- 5 spindie be rotated through several revolutions to enable the threaded
handle spindle to longitudinally move to a degree sufficient to open or
close the valve structure of the tap. The degree of longitudinal rotation
depends upon the pitch of the threaded engagement between the handle
spindie and the"valve body. In some circumstances, the need to rotate the
10 handle through several revolutions between full on and full off flow can be
3 disadvantage, particularly in public lavatories, and like public places,
where members of the general public may'be reluctant to, or simply lazy
enough not to, turn a tap fully off. As a consequence, & very substantial
volume of water can be wasted and this must be paid for by the authority
15  providing the pbblic convenience. _ .

Quarter turn taps are known which utilize ceramic discs as the valve
opening and closing mechanism. Such ceramic disc taps are relatively
expensive and suffer from a number of other operational disadvantages. In
particular, they can sometimes lock up especially with high water pressures

20 and are also subject to problems with grit or dirt being present in the
water. Furthermore, often the maximum fiow rate obtainable with the
‘quarter turn tap utilizing a ceramic disc is substantially reduced relative
to the flow rate of a conventional tap.

It has also been pre316Usly proposed to convert a conventional tap

25 into a quarter turn tap simply by restricting the spindle to only a quarier
turn by means of two bosses or like projections. This arrangement suffers
from a number of disadvantages. In particular, the flow is substantially
restricted because the valve washer is not 1ifted well clear of the valve
seat in the maximum flow position. Furthermore, no allowance is made for

30 _ wear of the valve washer and thus the movement permitted by the restricied
quarter turn may not be sifficient to closingly seal a worn valve washer
against the valve seat.

It is an object of the present invention to substantially ogvercome,
or ameliorate, the abovementioned disadvantages by the provision of-a

35 reduced turn valve which preferably takes the form of a quarter turn water
tap.



openi g and cl osing mechanism Such ceramic disc taps are relatively
expensi ve and suffer froma nunber of other operational disadvantages. In
particul ar, they can sonetinmes |ock up especially with high water pressures
20 and are al so subject to problens with grit or dirt being present in

t he water. Furthernore, often the maxinmum flow rate obtainable with
t he quarter turn tap utilizing a ceramic disc is substantially
reduced rel ative to the flow rate of ,a conventional tap.

It has al so. been previously proposed to convért a conventional tap 25
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reduced turn val veesghisch pybstantiall JongHiweinal mevepentnefosald Gl ceritrurdatiiter
tap. - to said valve body. Preferably both the handle spindle and the valve
10 carrier are cammed in opposite, or complementary senses.. In addition, the
cam surfaces are preferably provided with steps which restrict the
permissible turping arc of the handle spindle.
Two embodiments of the present invention will now be described with
. reference to the drawings in which:
15 Fig. 1 is an exploded perspective view of a simplified quarter turn
! . tap construction in accordance with a first embodiment of the present
invention,
Fig! 2 is a longitudinal cross sectional view through the tap of Fig.
1 1llustrating. the closed position, '
20 Fig. 3 is a view similtar to Fig. 2 but illustrating the tap open
position, and
Figs. 4-6 are identical to those of Figs. 1-3 but illustirating a
second, preferred, embodiment.
As seen in Figs. 1-3, the quarter turn tap of a simple embodiment of
25 the present invention is made up from a substantially conventional valve
body 1, which is able to be threadably engaged with a spindie 3. The
spindle 3 at its upper end carries splines 4 which engage with a tap handle
(not illustrated).
At the lower end of the spindle 3 is located a generally cytlindrical
30  body 5 which is cut at an angle of approximately 70° relative to the
longitudinal axis of the spindle 4 in order to form an upper camming
surface 6 which is elliptical when viewed in plan. The cylindrical body 5
rotates with the spindie 3 and carries an O-ring 7 which seals the spindle
_ relative to the valve body 1.
{ 35 Also located within the valve body 1 is a valve carrier 8 which has a
f central aperture 9 and a longitudinally extending slot 10. The valve
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Accorging to one aspect of the present invention there is disclosed a
reduced turn valve for use with fluid taps, said valve conprising a valve
body, & handl e spindl e nounted for threaded rotation relative to said val ve
body, and a valve carrier slidably nounted within said said val ve body and
5 shaped to receive a valve closure nenber, wherein at |east one of said
handl e. spi ndl e and said valve carrier is provided wwth a cammed surface
whereby rotation of said handle spindle through only a fraction of a turn
results in substantial |ongitudinal noverent of said valve carrier relative
to said val ve body. Preferably both the handle spindle and the val ve 10
carrier are cammed in .o enen sen oL hn adgltlon t he

P or.
cam surfaces afF¥TH" ?éfa"ﬁ %)rQSQﬁrab]d 'H’r cta %ﬂ'l'ré lopebsuttr’]aét { "
per m ssi bl e t uswiface &r @qt@fe thdhtzachier'spiongfitudi "31 axis. The cargdereRFdER nent s
of -the present hiNyeHhd1PRedurFacBOM 1 cil @6iais i Deshenichiming surfaed encerident o t he

draw ngs in whj ﬁ!l th% surface 6, iFi efdrabfy ﬁﬂlﬁ%ﬁ“'a‘ﬂdﬁda@% %p%ﬁf'o\(ﬁna\‘é‘?%@f a
sinplified quarter onstru first
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| ongi t udi nal chm$¥ansectional view through the tap of Fig. 1
illustrating the cliasedhveogirticers i2@ble to slide it thin Ihe Yatvevbady ISbuti far to

Fig. 2 but ill Fi gs.
4 g are identi Evsel%rfc'éﬁ Qﬁoﬁ F@ca%@p ﬁglﬂn?e lobgpéaﬁinﬁt QRis 8N Gne spindle 3 by Fi 0

ose tratl ng a second,
preferred, enbBH M te“ga“-7jemenSB of a%?'bé zg’hgﬁ' 3, the quarter turn

‘tap of a silfpl e entboetinmeniiond Toghaped fap yasberehi h%h\‘/‘(‘-zsnfﬂa@h 16 carEge 1ptherom a
substantial ly eemvanigestub gvaltie tap washeody ik, abMnite hrotstealel &tivo tbethe

t hreadabl y eng@ﬂ%gv\ﬁhﬁ 2. Sﬂiﬁgllle‘?‘ wﬁl;leﬁf seals th@WaWU fo laﬁga‘lﬁést wRper end

carries splines | ust rat ed).

At the | ower ef}Y ti?‘ﬁ @b%ﬁﬂ’le Segg‘ (§'°)T g@éff agea?)gcé’ﬁ%lfgﬁls 91 %{;a?'?(ﬁme" 30"
"body 5 which is cutltati'hhe aparentoto Apqse ki hhad dnythy Brk dhal ithee cxldndrieal
| ongi t udi nab akédy Phnd R vepadke 8daremodioieT ]yt forhedr by euttugpthe camm ng
' conventional arrangement into two along a plane inclined at an angle of

approximately 70° to the 10n§¥%udinal axis of the spindle 3. The rotation

of the spindle 3 can be restricted to only a quarter turn by any convenient

means such as a protruding lug and a pair of cooperating bosses (not

20 illustrated).

The operation of the tap construction of the first embodiment will
now be described with reference to Figs. 2 and 3. As seen in Fig. 3, the
valve §s shown in a maximum flow position. In this position water pressure
'acting against the tap washer 15 forces the valve carrier 8 to slide

25 upwardly into the valve body 1. The upper and lower camming surfaces 6, 12
are in contact but the orientation of the spindle 3 relative to the valve
carrfer 8 permits the vaive carrier 8 to slide into the valve body 1 to a
maximum extent. '

If now the spindie 3 is turned, the lower most portion of the upper

30 camming surface 6 moves around the inclined surface 12 thereby forcing the
valve carrier 8 downwardly as seen in Fig. 2 until, preferably, the maximum
permitted movement of the pin 13 within the slot 10 is approached. Prior
to reaching this maximum permitted longitudinal movement of the valve
carrier 8 the tap washer 15 comes up hard against the conventional seat

35 (not illustrated) to close the tap.

It will be apparent to those sk1l]ed in the art that the cammlng



surface 6 which is elliptical when viewed in plan. The cylindrical body 5
roﬁates}mﬁnh the spindle 3 and carries an 0O-ring 7 which seals the spindle
relative to the valve body 1. 35 Al so | ocated within the val ve body
1 is a valve carrier 8 which has a- central aperture 9 and a

| ongi tudi nal ly extending slot 10. The val ve

-3 - carrier 8 is also of generally cylindrical configuration but
has a | ower surface 11 square to the carrier's longitudinal axis. The
carrier 8 also has an inclined surfack-12 which forns a | ower camning
surface and whi ch, | i ke the surface 6, is preferably inclined at an

angl e of approx{,fal.el ¥, 7 Wg[c%wért% varbdt LR roPRUY dofkikn 8t & %heofspitn@ﬁe gpi ndl e

3 and forns an el The

carrier 8 is abinde tao"e§¥|SH%5q\ﬂPtt‘ﬁf\ﬁ°T%E"d\/%ﬁ‘\/ﬁ’eﬂ'88§/ of ht3]ve c””er&re&gﬁt ed
fromrotation ajoetdegrise of olengitugiinahimoverent off thepeauivsitend| ttem ofyihe means of
engagement of acopidntibdaWitip corizeriekivh wodld 30y be achievAd @onvestitoatl T- shaped

tap washer %5 h%%aﬂbPr'? o?h:ﬂéts @i car h'r&%h's@vér@? revolutiGﬁsn”a| aperture 9. The
tap washer I's g

washer 17 whi ch seaf\ssef‘ﬁ‘g T3P ‘{)ge'{fg?fahf géﬁ"ﬁ 1tm'$"|1i?a°" wifTnbe o Ueliihed A

with reference to Figs. 4-6 1n which the arrangement is substantially as
before, save that there is a modification to the upper and lower céﬁming
surfaces 6, 12. As best seen in Fig. 4, the lower camming surface is'not
10 formed as a plane but rather is formed as a spiral 112 having a small step
113. .The upper camming surface 106 is likewise formed with a similar step
107. . '
As seen in Figs. 5 and 6, the spirals 106 and 112 function in
relation to the general opening and closing of the tap by converting
15  rotational movement of the spindie 3 into longitudinal movement of the
valve carvier 8 is as before. However, it will be appreciated that in
moving from closed position illustrated in Fig. 5 into the maximum flow
pssition ilTustrated in Fig. 6, the steps 107 and 113 abut each other
thereby preventing further turning in the -tap opening direction. This
20 restricts the degree of rotation of the spindle 3 in that direction.
_ During tap closing, that is moving from the position illustrated in
Fig. 6 into the position illustrated in Fig. 5, the longitudinal movement
of the valve carrier 8, and hence the rotational movement of the spindle 3,
is restricted'only by the abutment of the washer 15 against the valve seat
25 (not illustrated). As a consequence, any slight wear in the washer 15 is
avtomatically compensated for by allowing further rotation of the spindle 3.
Experiments conducted to date using a water supply having a'pressure
of. 200kpa (30psi) showed a flow rate of 28-29 litres/minute for a
conventional tap requiring several turns to move between the tap closed and
30 tap fully opened positions. Hhen the same style of tap was modified in
accordance with the present invention a maximum flow rate of 27
Titres/minute was achieved with the same supply. This compares very
favourably with conventional ceramic quarter turn taps which are only able
to.achieve maximum flow rates in the range of from 9 to 15 litres/minute
35 for supplies of that order of pressure.



convefiti onal tap valve seat (not illustrated) conpletes the arrangenent.

It will be apparent to those skilled in the art that the cylindrical 15
body 5 and valve carrier 8 are notionally fornmed by cutting the
conventional arrangenent into two along a plane inclined at an angl e of
approximately 70 to the longitudinal axis of the spindle 3. The rotation

of the spindle 3 can be restricted to only a quarter turn by ‘any conveni ent
means such as a protruding lug and a pair_@gf_cooperating bosses (not 20
illustrated). The operation of the tap construction of the first
enbodi nent wi | | “now be described with reference to Figs. 2 and 3. As
seen in Fig. 3, the It will\iel spparent shoothnse skidledabdoi thenarft] et gbsiabeven. I'n this:
position water ReaF$bHdCarrangemed€ pro@ dagirns hudbee of aRryvasiieintid forces the
valve carrier 8 4o sldode 2. URMETHheldi dehey abUiepadlentirerThe upper
and | ower canm ng surifaces 8912 are 1n contag but t% orjentation of
the spindle 3 rePaentigngloandnthuy Afylov cost. Fupthepporg %'Er H’ic’f’%c"?%°%/§|“’\/e
carrier 8 tosslisgdinBoritindtyayViedtioulybadytSoard the valwaxannien 8xerermot

I f now the spingh@y disritsiitned, the ol OWRN ndt0Sbhed2ed kb ARc@hsd i pHRRGItiSHD
camm ng surface cgst”!?%’ e HPYNdns Q?gnhﬂ%%glt”&q e%‘.”fr%ﬁ‘?r},zu%wh(?orsg%énJeﬂﬁﬁhﬂg the
val ve carrier 8 omnmardlg)as seen i n Fig. E until, €re era H¥,_t % maxi mum
perm tted movendft *BFeEhe 3208 1 Phivird RIS §°¢ RhPbdChEq ™ Pri or
to reachi ng thi srremgémaetnagsenati prosidihoagi tifdiwdtiesdaeredalionfto tthe predigton
carrier 8 thp tap spashgirtdS Ceias, Upe hajod sagaitiyet to be obtamw@nis emaaltheeat 35

(npt H | .USt rat ec&% tl? ameo%cﬁ bk Qﬁe%ﬁ%etween fully cloietd Wd”ulﬂeo@mpﬂﬁﬁm to those
~skilled in the ar hat the capmn
‘ approximately a quarter of a turn and that the full flow rate able to be

achieved by a Eanventional tap set is also able to be achieved by the
quarter turn tap.

15 The foregoing describes only two embodiments of the present invention
and modifications, obvious fo those skilled in the art, can be made thereto
without departing from the scope of ‘the present invention. For example,
the slot 10-can be provided either with the configuration illustrated in
Figs. 1-3, or with the configuration illustrated in Figs. 4-6.



-4- v ‘3 surfaces 6, 12 convert a quarter turn rotational novenment of the
gpi ndl e | into a very substantial |ongitudinal novenent of the valve.

carrier 8 The sanme degree of |ongitudi nal novenent—ef—the—equivatent

item of the conventional tap construction would onl i a
result of 5 rotation of the spindle 3 through several ru@mmm[ﬂigmmm
A second enbodi nent of the present invention will now be i s o+
with reference to Figs. 4-6 in which the afrangenent is substantially as
before, save that there is a nodification to the upper and | ower canm ng
surfaces 6, 12. est seen in Fig. 4, the lower canm ng surface is not 10
formed as a plane but rather is forned as a spiral 112 ‘having a snmall step
113. The upper camm ng surface 106 is likewise forned with a simlar step

107. As sebn iAnreduced. tugn amivecfortdse wWiph filid trps said vRi® f uncti on
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3 in that direction, ring.tap. si.ng, that Jis . moving fromthe
bosition i 11 ust Pkt resuTts tp; sypenfidy gobesudlRay Rvtent 1of (0T TPHA 1 n Fi g,
5, the |ongitudicaaliené@entiative to sajfl vahee Yady\id’carrier 8, and hence the
rotational novement nf theiepibdieimdd in claim B, tmsidibdiked iorhyt bytht aed
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As a consequence any’s wear 1 n the \ S automatical ly
conpensat ed for "BIFNatMB\RPHY $35P RS r ot ati on of the spindle 3.

Experi nents.conduct et t & wdve agsil piged inel dim SuppractpEvehdn £halr said e
' surfaces (106,112) are provided with steps (107,113) which restrict a
permissible turning arc of said handle spindie (3).

4. A valve as cliaimed in claim 1, 2 or 3, characterised in that
said valve further comprises means (13,10) for preventing rotation of said
valve carrier about the Jongitudinal axis thereof.

5. A valve as claimed in claim 4, characterised in that said means
for preventing rotation comprises a lTongitudinally extending slot (10) in
said valve carrier (8) and a pin (13) transversely mounted in said valve
body (1) and extending into said slot (10).

6. A valve as claimed in claim 5, characterised in that said slot
(10) extends the length of said valve carrier (8).

7. A valve as claimed in claim 5, characterised in that said slot
(10) ends in an abutment surface at a location adjacent said cammed
surface(s) (12).

8. A valve as claimed in any one of the preceding claims,
characterised in that said valve carrier (8) includes a central aperture
(9) adapted to receive a shaft (16) of said valve closure member (15).

9. A tap including a reduced turn valve as claimed in any one of
the preceding claims.



of Z00kpa (30psi) showed a flow rate of: 28- 29 litres/mnute for a
~cofiventional tap requiring several turns to nove between the tap closed and
30 t.ap fully opened positions. Wen the sanme style of tap was nodified in
accordance"wth the present invention a maxi mumflow rate of 27
litres/mnute was achi eved with the sane ?upply ‘Thi s conpares very
favourably with conventional ceram c quarter turn taps which are only able
to achieve maxinumflow rates in the range of from9 to 15 litres/ mnute 35
for supplies of that order of pressure.

- 5- It will be apparent to those skilled™in. the art that the-
above descri bed arrangenent provides for a nunber of very substanti al
advant ages. Firstly, the construction of the tap body is entirely
conventional and thus of |ow cost. Furthernore, the production of the 5
spindle 3 with its cylindrical body fyspfg f8e @l ve carrier 8 are not
unduly difficult and therefore are not expected to increase the production
cost of the tap to any significant degree. Finally, |ow cost conventional
tap washers 15 are able to be used agai #83#8lci ng the cost -of the total
arrangenment and not providing any difficulties in relation to the provision
10 of spare parts. Cearly, the major advantage to be obtained is that

the A valve for use with a fluid tap is disclosed having a valve body
(1), a handle spindle (3) which is termed to.open and close a valve closure
member (15). A valve carrier (8) is slidably mounted within the valve body
(1) and includes an aperture (9) which receives a shaft (16) of the valve

- closure member (15). At least one of the handle spindie (3) and/or the

valve carrier (é) js provided with a cammed surface (6,12) such that
rotation of the handie spindle (3) through ohly fraction of a turn results
in substantial longitudinal movement of the valve carrier (8), and
subsaquently, the valve closure member (15), relative to the valve body (1).

Fig. 2



fap;kéfabre to be opened between fully closed and fully on within
dpproximately a quarter of a turn and that the full flowrate able to be
achi ewed by a conventional tap set is also able to be achieved by the

‘quarter turn tap. 15 The foregoing describes only two enbodi nents of
the present invention and nodifications, obvious to those skilled in
the art, can be nmade thereto . W t houtl/@departing fromthe scope of the
present invention. For exanple, the sl ot 10-can be provided either
with the configuration™illustrated in Figs. 1-3, or with the ™
configuration illustrated in Figs. 4-6. “ELAl VS 1. A

reduced turn valve f ewmth fluid taps, said valve conprising a valve
body (1), and a hand?%kgiinﬂ1e'(3) nounted for threaded § '6& rel ative
to said valve body (1), characﬁerised in that a val ve cajf a r ) is
slidably nounted w thi'n said said valve body (1) and shapedit eceive a
“val ve cl osure nenber (15), at | east one of said hangl e spindle (3)
~and said valve carrier (8) th a cammed , 12) wher eby
rotation of said handle J ' / .




of asturn’results in substantial |ongitudinal novenent of said valve
¢arrier (8) relative to said valve body (1). 2. A valve as clained
~in clai.ml, characterised in that both said handl e spindle (3) and said
val ve carrier (8) include camsurfaces (6,12) which conpl ement -each ot her.
3. Awvalve as clained.in claim2, charagberised in that said cam surfaces
(106, 112) are provided with steps (107,113) which restrict a pernmi ssible
turning arc of said handle spindle (3). 4. Avalve as clained in
claiml, 2 or 3, characterised in that said valve further conprises neans

(13,10) for preventing rotatian_ of

saj | vg carri er “abofTa hes :
| ongi tudi nal axis thereof. Ey\%ve as cl ai med ilf! im4,
characterised in that sail fjor preventing rotation rises a
| ongi tudi nal I y extendi ng :‘?"“'/‘ in said valve carrier apB a pin (13)
transversely nmounted ir1£§g. ,Ai’hOdy 1) and extending-ingfo said sl ot
(10). 6. A valv SoLLat A il im5, charact ggi that said
~slot (10) extends the { apgtih of idiyal ve carrier (8).|72= _VQ/Valve
as clainmed in claimb5,chag gn that said slog an
abut ment surface atyza ¢ént said camed sy F (12) .
8. A val ve as cl aijmred fea—any ore”df the precedi ng i ri sed
in that said valve ¢garri TB—Trcides a central a re=(9)| St O
. : N ) ©
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