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TI TLE: CONTROL VALVE FI ELD OF THE I NVENTION THI'S I NVENTION rel ates to a
control valve. The valve of 5 the invention is useful in exhaust systens
enpl oyed i Ltiple dwelling buildings, or other buildings, such as single
dwel |'i ngs aﬂgﬁﬂkﬁg?here Is typically disposed nultiple t ol NCSADIYANRY, -
bat hroom and ot her wet area vents, which each require a system whereby to
ef fect the exhaust of vapours and unpl easant gases in the toilet area. 10
DESCRI PTION OF THE PRIOR ART It is known to utilise an exhaust fan so as to
extract gases amipiglg i h gONJRGL Vvizawe Simlarly, to vent vapours in a wet
area such as a Shower. A Vvarrety of ducting systenms have been devel oped
which are effective to renove steam obnoxi ous odours, etc from 15

bat hroons and toilets. Th ib tT R;l\tlen wi t hdraw gases via a
ducting systemw th conne ' : —t+nto the cistern pipe of a
toilet bow by which fluspHy@iVENTION Gelated fifa cBhtral vaR¥! - T vaRe of

) 5  the invention is useful in exhaust systems employed in multiple

dwelling buildings, or other buildings such as single dwellings wherein
there is typically disposed muitiple toilets andfor bathroom and other
wet area vents, which each require a system whereby to effect the
exhaust of vapours and unpleasant gases in the toilet area.

10 DESCRIPTION OF THE PRIOR ART

it is known to utilise an exhaust fan so as to extract

gases arising in a toilet bowl. Similarly, to vent vapours in a wet area

such as a shower. A variety of ducting systems have been developed

which are effective to remove steam, obnoxious odours, etc from

15 bathrooms and toilets. The toilet systems often withdraw gases via a

ducting system with connection for example, into the cistern pipe of a

" toilet bowl by which flush water is fed to the toilet bowl. It is

possible to plumb this ducting or pipe work with an exhaust system

comprising a pipe segment with a fan suitably inserted therein to be

20 connected into the ducting. These systems erﬁp!oy one fan per

cistern and are commonly offered as an add-on accessory to existing

toilets. In multiple dwellings, it is common to provide ceiling vents to

areas such as bathrooms and toilets which vents are manifolded or

connected to a common, fan powered exhaust. Whilst it is possible

25 to hook this type of system into the cistern flush pipes of the toilets
- of a multiple dwelling building, problems remain.

In a system where the cistern pipes of each toilet are

interconnected by thék. exhaust ducting leading to the common fan,

provision of some additional means may need to be made by which to

30 control or preclude ingress of water into the exhaust piping which



possible to plunmb this ducting or pipe work with an exhaust system
conprising a pipe segnent with a fan suitably inserted therein to be 20
connected into the ducting. These systens enploy one fan pler Ci stern and
are conmmonl f as an add-on accessory to existing toilets.

mul tiple dw)él‘ﬂ)r?gsﬁg?t IS conmion to provide ceiling vents tSCE'r%’aﬂ"“é%?ch as
bat hroons and toil ets which vents are nmanifol ded or connected to a comon,
fan powered exhaust. Wiilst it is possible 25 °~ to hook this type of
systeminto the cistern flush pipes of the toilets of a mul tiple dwelling
bui | di ng, probl ensouldmdrain down syhet etuctingr ¢ot laveri dévais. pi lpess ohukipih

teil et are interconnected 8{ t he, exhaust ducti ncggl eading to the common fan,

provi si on of soneCAMEHICHNG] thisakindydpers i apcadditionalcnepd pikalancs the
control or precluge;dN3FaRs é¥hallet §stohtt 9t bh ﬂMg@iﬁegng@ggoa%goum

97/ 07354
of losses within the system at greater distances from the fan.

5 SUMMARY OF THE INVENTION

It is an object of the present system to provide

improvements in valving by which to effect a gaseous volume flow
control in an exhaust system for toilets and bathrooms. Other objects
and various advantages will hereinafter become apparent.
10 : The invention achieves its object in provision of a control
valve for use with vents to bathrooms and toilets, said control valve
comprising:
a control valve body with a bore therethrough extended
between first and second ends; _
15 ' a valve seat formed in said bore between said first and
second ends; ' |
a valve flap hingedly mounted in said bore to close, in
use, against said valve seat;
a biassing means operative to bias said valve flap
20 angularly away from said valve seat; and
a setting means sets the degree of angular opening of
said valve flap.
' The valve, or assembly of valves, might be connected to
a cistern flush water pipe or alternately it might be connected directly
25 into the toilet bowl. |
DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference to a
preferred embodiment which is shown in the accompanying drawings
in which:

30 . FIG. 1 is a plan view of a control valve in accordance



coul d drain down the ducting to lower levels. In a nultiple connection of
this kind, there is an additional need to balance the action of the exhaust
system at each dwelling so as to take account of |osses within the system

at greater (] fromthe fan. 5 SUMVARY OF THE | NVENTI ON.
It is an ob%@%%@gg‘fhe present system to provide i nprovenBhtAUII0RY i ng
by which to effect a gaseous volune flow control in an exhaust systemfor
toilets and bathroons. Ot her objects and various advantages w | |

herei nafter become apparent. 10 The invention achieves its

object in provi siith & emboaithé™ ofibeMAvéritioriyse Wi th vents to bathroons and
toilets, said control valve conprising: a control valve body with a bore

theret hrough ext ended bet idén X isr g plaandeveiexplodediiof vabre parts which are a

val ve seat forned i i d bor id first and second ends; a val ve
flap hingedly rro‘ﬂﬁﬁd;ﬁ"? b"&? FﬂgsgISe in use, against said valve

seat; FIG. 3 is a sectional elevation of the control valve of FIG.
’ 5 1; :
FIG. 4 is an end view of a pipe saddle by which the
control valve of FIGS. 1 to 3 can be fitted into ducting; and
FIG. b is a sectional elevation through a multiple level
dwelling showing a manner of use of the control valve and saddle of
10 FIGS. 1 to 4.
DESCRIPTION OF THE PREFERRED EMBODIMENT

The control valve 10 of FIGS. 1 and 3 fits, in use, into

. pipe saddle 11 heid by pipe clamp 12 to ducting as described below.
The control valve 10 has a fiap valve 13 pivotally mounted therein (as
15 described below). Operation of the flap valve {described in detail
below) involves the spring 14 (biassing the flap valve 13 to open
position, in use, when only air is flowing. in the system)} and a set

screw 15.
As seen in FIG. 1, the control valve 10 is formed with a
20 control valve body 16 {circular in cross-section when the control
valve is to connect to tubular section ducting} with a housing 17
wherein set screw 15 is held. The flap valve 13 (seen from below in
the sense of FIG. 3) has a lug or projection 18 thereon whereat the
spring 14 (not shown) is connected at one end thereof (its other end
25 being anchored at projection 19 {seen in more detail in FIG. 3)). The
. flap valve 13 has hinge plages 20 and 21 which are pivotally
connected {co-axially) with hinge plates 22 and 23 on hinge mounting

* plate 24.

As seen in FIG. 2 (showing valve plate 13 and hinge

30 mounting plate exploded}, the hinge plates 25 and 26 on hinge



a biassing neans operative to bias said valve flap 20 angul arly away
fromsaid valve seat; and a setting neans sets the degree of angul ar
opening of said valve flap. The valve, or assenbly of valves, m ght be
connected to_a cistern flush water pipe or alternately it might be

connect ed di Y28{PP54s5 into the toilet bow . DESCR PTI ONFEFAFREOEENN NGS
The invention will now be described with reference to a preferred

enbodi ment which is shown in the acconpanyifg draw ngs in which: 30

FIG 1 is a plan view of a control valve in accordance WD 97/ 07354

PCT/ AU96/ 00520 3 miouhtiag platecgd mawe pitot piesi 26/ entli2Enprojected therefrom for

receipt in complementary bores in hinge plates 21 and 20
respectively. The valve plate 13 and hinge mounting plate may be
manufactured as separate items with hinge mounting plate 24
5  snapped or pressed into a complementary recess in control valve
body 10, or glued or otherwise joined thereto to set the valve plate
13 appropriately in the bore of the control valve body 16, Hinging
therein to and from a complementary valve seat (see below) for the
valve plate, said valve seat being formed within the bore of the valve

10 body 16. |
As seen in FIG. 3, the control valve body 16 is formed
with a socket end 27 and a plug end 28 whereby the body can be
mated with complementary ducting at one end and a pipe saddie (see
‘ FIG. 4) at the other end. Clearly, the male/female formations could
15 be reversed from that which is shown. The spring 14 is shown
extended between lug or projéction 18 on vaive plate 13 and
projection 19 on the inside of the bore in the control body. The valve
plate 13 is shown with its edge 49 closed against its complementary
valve seat 48. Normally the valve plate is biassed to an open position
20 by the spring 14. The degree to which the valve plate 13 is opened
depends on the setting of the set screw 15. The hinge plate 20 on
the valve plate 13 has a ramped surface 29 which engages with the
end of the set screw 15 when the valve plate is open under tension
of spring 14. The degree of angular movement of the-valve plate 13
25 is limited by engagement of ramp sufface 29 on hinge plate 20 with
" the end of the set screw 15. Screwing the set screw 15 inwards
further restrict_s the degree of angular opening qf_ the hinge plate 13..
' As seen in FIG. 4, the pipe saddle 11 and pipe clamp 12
are joined together conveniently by joining of lug pairs 30,31 and

30 32,33. Their interconnection might be by any suitable means such as



FIG 2 is a plan view (exploded) of valve parts which are used in the
control valve of FIG 1; FIG 3 is a sectional elevation of the control
valve of FIG 5. 1; FIG 4 is an end view of a pipe saddle by which the

control val GS. 1 to 3 can be fitted into ducting; gBﬂ is a
sectional ex’g(\)/g{/?.'ggr? through a nultiple | evel dwelling show ngAggﬁﬁgsnzﬁer of

use of the control valve and saddl e of 10 FIGS. 1 to 4. DESCRI PTI ON OF
THE PREFERRED EMBCODI MENT The control valves10 of FIGS. 1 and 3 fits, in

use, into pipe saddle 11 held by pipe clanp 12 to ducting as descri bed

bel ow. The contride vemmeodly hsal auf lang st (rotl Shewnpt afthey pipsisaddle tTer ei n
(as 15 descri bed bel ow). Operation of the flap valve (described in

detai | bel ow) inbes aePoket 34pproigeted thereefdntr) wiveh fthecopirol avalve bedvpen
DT, h o8 i B plpobd B 1 UBg, S5 8 s 285 e
FIG. 3) pushed into socket 35. As is usual, the pipe saddle 11 has a
5 projection 36 to enter a hole in ducting the saddle is connected to in
use. This ducting is not shown for convenience, being well known to
those utilising saddles in order to connect a passage into ducting
such as pipe work to establish a T-junction.
As seen in FIG. b, a multiple dwelling can have a number
10 of toilets 37 to 39 on different floors together with ceiling vents such
as 40 (to exhaust smells, vapours, moisture, etc) all connected via
ducting 42 to a fan 43 (which is conveniently mounted within a roof
space above the uppermost ceiling). The toilets such as 38 may have
a cistern 44 connected thereto by a flush pipe 47 to enable flushing
15 in the usual manner. The duct 42 can be connected to the cistern
pipe 47 via a saddle 46 holding a control valve of the above
described kind to place the control valve between the cistern pipe 47
and the duct 42 to fan 43. The fan 43 is run continuously, drawing
air at all levels. The control valve will be biasséd open to flow of air
20 by its spring {(described above}. This way duct 42 is opened to the
pan space of toilet 38. The set screw (described above) can then be
used at each level to balance the system, being opened where
pressures and flows are least and closed to decrease flows where
pressures are greatest. When a cistern is fluéhed, water pressure
25 against the back of the flap valve (described above} will close it
. {when the properties of the spring 14 are appropriate}. This way the
control v_alve can perform a dual action of operating as a check valve
y to prevent entry of cistern flush water into the air ventilation system
and as a means by which to balance the system.

30 ~_ Clearly the above described control vaive can be used in



20 control valve body 16 (circular in cross-section when the control
valve is to connect to tubular section ducting) with a housing 17 wherein
set screw 15 is held. The flap valve 13 (seen frombelow in the sense of

FIG 3) has projection 18 thereon whereat the spring 14 (not
shown) is ccygﬂ«g@%ég‘{at one end thereof (its other end 25 PC?/ chored

at projection 19 (seen in nore detail in FIG 3)). The flap valve 13 has
hi nge pl ages 20 and 21 which are pivotallyeonnected (co-axially) with
hi nge plates 22 and 23 on. hi nge nounti ng pl'ate 24. As seen in FIG 2

(showi ng val ve plaavaridty afndais. nueniaﬁt be :-rmulied ito@ pysit@ veringdgabes frém hi nge
pl ates 25 and 26 on hi nge WO 97/ 0
PCT/ AU96/ 00520 4 an@ingie n@’"ﬁteauﬁllmghavéeQP@@d pamsipogsiglyd sydtched; agt isd

therefrom for regeint i cOUPLRIENLALY MOLLSSHY DioPoituPl Bhitknderdth 20

toilet seat) operating off a cistern flush pipe or a special duct into the

5 toilet pan space. When needed, the control valve will operate as a

check valve or as a flow control mechanism. Alternately, it performs

well in muitiple toilet combinations or bathroom combinations of
ceiling vents and a toilet pan.

The parts to the control valve are idéaily formed in

10 plastic and its various attributes, connector ends, set screw housing,

valve mounting, anchor points for springs etc, are all within the

competence of those in the moulding art. Clearly, geometries of parts

can be varied except that the particular set shown are ideal when the

control valve is to interact with ducting such as plastic pipe and

15 standard plumbing connections therefor.



manuf act ured as separ at nmounting plate 24 5 snapped or
pressed into a conplenen ntroI val ve body 10, or gl ued or
ot herw se | ereto to set t he vaI ve plate 13 appropry I, the
bore of theﬂ?@ﬁ&#? val ve body 16, hinging therein to and*&é‘ﬁg’éo&% '
conpl enentary val ve seat (see below) for the valve plate, said val ve seat
being forned within the bore of ‘the val ve 710 body 16. As seen in FIG 3,
the control valve body 16 is formed with a socket end 27 and a plug end 28
wher eby the bodyCloaiM$re mated with conpl enent ary duct| ng at one end and a
pi pe saddl e (see FIG 4) at the other end. Ctearly, the male/female
formations coul d'-15 be A Sratiob valyg, fpt ige Wh‘ihcl"(ef‘%s s Rathropms $pdi ng 14
i s shown extend t oj ection 18 on valve plate 13 and

proj ection 19 oﬁtg %g |§d‘r§1§|d‘L g?lq; \(E:gbore in the control body. The val ve
plate 13 is showmn with it soeagying® cl osed against its conpl enentary val ve
seat 48. Normally the valve plate is biassed to an open position 20 by

the spring 34. The degr ee 2 ePRFRIcYRIYH OOgY | With 5 BPte therpthrgygly extended
between first and second ends;

respectlvely The val ve pI at e 1\31@5 Sl e nounting plate may be

a valve seat formed in said bore between said first and
second ends; and
a valve flap hingedly mounted in said bore to close, in
10 use, against said valve seat;
characterised in that:
a biassing means is operative to bias said valve flap
angularly away from said valve seat; and
a setting means sets the degree of angular opening of
15 said valve flap.
2. A control valve as claimed ih claim 1 wherein:
the setting means is a set screw in a housing on the
control valve body extended through the body to the bore, the
intrusion of the screw into the bore establishing a stop selectively
20 limiting angular movement of said flap valtve.
3. A control valve as claimed in claim 2 wherein:
said flap valve is. provided with an engagement surface
stood thereof at an angle thereto, to' engage, in use, with the end of
said set screw.
25 4, | A control valve as claimed in claim 1 wherein:
the biassing means is a spring exfended between said
bore and said flap valve with a spring constant sufficient to hold
. against the pressure of an air flow but inadequate to prevent closing' '
of saiz_j flap valve on impact of water therewith.

30 B. A control valve as claimed in claim 1 wherein;

en Replacec
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depends on the setting set screw 15. The hinge plate 20 on the val ve
plate 13 has a ranped 4 t’w@”’ﬂ”ﬂﬂlm’ ngages with the end of the set
screw 15 when the val ve p Lo mder tension of spring 14. The .
degree of angyhsfeApyement of the Vial Ve plate 13 25 is limted by
engagenent of ranp surface 29 on hinge plate 20 with t he enBCEHAU%4ME529¢et
screw 15. Screwing the set screw 15 inwards further restricts the degree of
angul ar opening of the hinge plate 13. As sgen in FIG 4, the pipe saddle
11 and pipe clanp 12 are joined together conveniently by joining of |ug
pairs 30,31 and 30 32, 33he THoaitrol ivaiveris onoweed aB dTpipal P Wby td L abl e
means such as AD, 971 07354 . ——— .

PCT/ AU96/ 00520 5 P'hES SAMEN YAIVR ¥ia & Jriunstiomeprngation tshawine otecpi pe .
saddl e 11 has a sgcket 34 ' : .into which the control valve
body (of FIG 3) g'an be pl %;He‘gﬁg'fgdﬁ‘{zfé‘g’%{t‘ﬁgu%’ée W t HOteh £OPERY values28s (i n

claimed in claim 1 wherein:

5 said control valve or valves connect respective ceiling
vents or toilet pans to ducting connected to a fan drawing ai'r
therethrough. ' |
7. A building as claimed in claim 6 wherein:

said fan is continuously operable and set screws 1o a
10

plurality of said control valves are adjusted to establish a balanced
system. |

[This Sheet Has Been Replaced
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FIG 3) pushed into socket 35. As is usual, the pipe saddle 11 has a 5
projection 36 to enter a hole in ducting the saddle is connected to in use.
This ducting is not shown for convenience, being well known to those
utilising sa L&, order to connect a passage into ducting such as pipe
work to e'sta%gﬁu"g&‘r-j unction. As seen in FIG 5, a multi p?‘ér’élwopﬁzﬁg can
have a nunmber 10 of toilets 37 to 39 on different floors together with
ceiling vents such as 40 (to exhaust sneiks vapours, noisture, etc) al
connected via ducting 42 to a fan 43 (wh h3is conveniently nmounted wi thin
a roof space above the uppernost ceiling). The toilets such as 38 may have
a-cistern 44 connected thereto by a flush pipe 47 to enable flushing 15

in the usual manner. The duct 42 can be connected to the cistern pipe 47
via a saddle 46 holding a control valve of the above described kind to

pl ace the control valve between the cistern pipe 47 and the duct 42 to fan
43. The fan 43 is run continuously, drawing air at all levels. The control
valve will be biassed open to flow of air 20 by its spring (described

above). This way duct 42 is quxgd 10 t he Qfﬁ spd8e dp toilet 38. The set
screw (descri bed above) can t'h be 2 . z/ 6

19 |




used at each level to bal ance the system being opened where pressures and
flows are | east and closed to decrease flows where pressures are greatest.
When a cistern is flushed, water pressure 25 agai nst the back of the
flap val ve ( jJaed above) will close it (when the properties of the
spring 14 ar‘gsgg%‘?sggri ate). This way the control val ve canPEEMAUSEHSZ dual
action of operating as a check valve to prevent entry of cistern flush
water into the air ventilation systenmgd as a neans by which to bal ance
the system 30 Clearly Bbove descri bed control val ve can
be used in WD 97/ 07354
PCT/ AU96/ 00520 6 a variety of ways. It mght be applied to a system venting
gases froma single toilet, utilising a dedicated fan (possibly sw tched as
is common by the presence of a user as by a pressure switch beneath a
toilet seat) operating off ?BCi s{grn f|_Lﬁ’l pilpg or a special duct into the
~
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conpri sing: a-contrel--vatve body with a bore thereth R %ggﬁ@bﬁ’eﬁhﬁﬂ

f1 r'st and second e d to connect into the pipty-between~toilief and

vent theref:‘ L q 3 “X“E a val ve flap hilndedl iini{said
MM g ap R

bore to be etween a first position ¢l gsi Sai d ibare
to flow of fluid t heret hrough and a second7position perjmtti

t herepast; said valve flap being operative to permt petting to allow
predet erm ned fI|CWAIMS:air between said first and seco 527
A vent control valve as clained in daim1l wherein: a biassing neans is
operative to bias said valve flap angularly away fromsaid first position;

and a setting ans sets t gul ar openi ng of 20 sai d val ve
flap. 3. nq_A vent Cﬁ??ﬁfgégﬁsg(’%@eu aimed in Claim2 wherein: the

setting nmeans is a set sciuwed in Pipingsitogbathrobmscantr edilets! #e Vepdysaid
extended through the body to the bore, the
5 bathrooms and toilets,

comprising:
a control valve body with a bore therethrough extended
between first and second ends adapted to connect into the piping

between toilet and vent therefrom; and

10 a valve flap hingedly mounted in said bore to be rotated
~ therein between a first position closing off said bore to flow of fluid
therethrough and a second position permitting flow therepast;
said valve flap being operative to permit setting to allow
a predetermined flow of air between said first and second ends.
15
2. A vent control valve as claimed in Claim 1 wherein:
a biassing means is operative to bias said valve flap
angularly away from said first position; and
a setting means sets the degree of angular opening of
20 said valve flap.
“—
3. A vent control valve as claimed in Claim 2 wherein:
the setting means is a set screw in a housing on the
control valve body extended through the body to the bore, the
25 intrusion of the screw into the bore establishing a stop selectively
limiting angular movement of said flap valve.
4. A vent control valve as claimed in Claim 3 wherein:
said flap valve is provided with an engagement surface
30 stood thereof at an angle thereto, to engage, in use, with the end of

said set screw.



25 ' intrusion of the screw into the bore establishing &EEMQEM};NMI‘%L
I<1 d1 t'i ng angul aid flap val ve. 4. vent control{ !
val ve ag cl ngﬂﬂ!ﬂﬂ”i’ﬁ“ﬂ"ﬂ"ﬁerm n: said.-flap valve is p’O\AﬂEEBMW%jln
engagenent surface 30 " 3tood thereof at an angle theretp, to engage, §n
use, with the end of said set screw 8 8. A yent—control val ve
as claimed in Caim1l wherein: the biassing neans is a $pring extgnded-
bet ween sai d boe and sai d\ Veapcuatrobvalvehasaclapmed dn Qbaint Anivhetdifi ci ent to

hol d agai nst the pressure of agn air flow but inadequate to prevent closing
5 of said flap val ve o RJassingsMgans is: & PsiNG extended between saidt

ve off? i S SEWSER
mount od 1o a pi 09 S S by AN MO 5 ertlf SPRbartU BTt g on

connection to aapapsst the pressure of an air flow but inadequate to prevent closing

5 of said flap valve on impact of water therewith.

6. A vent control valve as claimed in Claim 1 wherein:
the vent control valve is mounted to a pipe saddle
whereby to fit the control valve via a T-junction connection to a pipe

10 or duct.

7. A building incorporating one or more vent control valves
as claimed in Claim 1 with a settable valve flap wherein:
said vent control valve or valves connect respective
15 ceiling vents or toilet pans to ducting connected to a fan drawing air

therethrough.

8. A building as claimed in claim 6 wherein:
said fan is continuously operable and respective vent
20 control valves are adjusted to set respective flows to establish a

balanced system.
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P -
10 T or duct. 7. A bui | di ng |ncorporat|' mor e Wé% &ﬁ@’ol
valves as claimed.in laim1l with a settabl rein: said vent
control valve or val ves connect respective its_or toilet
pans to ducting connected to a fan draw ng

bui l di ng as cl g in claim6 wherein: sayw
and respective 20 cB &
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(54) Titlee CONTROL VALVE
{57) Abstract

The control valve has a flap
valve (13) biassed to an open posi-
tion by a spring (14). The degree of
opening is set by a set screw (15) en-
gaged against a surface (29) on the
flap valve (13). Adjustment of the
set screw (15) enables control of an
air flow therepast. The spring (14)
is selected to enable the flap to be
closed against a flow of water. The
control valve can be applied with a
saddle (i1) to a cistem pipe (47) to
draw odowrs from a toflet pan (38).
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