| JUNCTION DEVICE, SYSTEM AND METHOD FOR FLUID DRAINAGE Field of the Invention 5
This invention relates to devices for managing fluid flow within fluid drainage systems, and more -
particularly to junction devices for fluid drainage systems. 10 Background of the Invention The design
principle for junctions within conventional gravity rain water down pipe systems (RWDP) is based on
the principle of open channel (non-pressured flow). FIG. 1 shows a conventional junction 10
commonly 15 used in rain water down pipe systems. The conventional junction 10 has a down pipe 12
and a connecting horizontal pipe 14 that is joined in a perpendicular orientation. In drainage operation,
water flows and clings along the wall of the pipe in a spiral direction indicated by arrows 30, while air

flows in the opposite diggiinpingiceiet yarew ANp BT gonietsl the@PorpenEter also flows

along connecting horizontal pipe 14 in the direction indicated by arrow 32. In standard codes of
practice such as the British standard and the European standard, for example, BS EN 12056-3:2000,
suggests a fill rate 25 of 33% for rain water down pipe systems for vertical pipe 12 and 70% fill rate for
horizontal pipes 14. Suehof tidatnestise intended to prevent pressure fluctuations in the rain water
down pipe systems which lead to water 36 being pushed out from the horizontal branches 14. The
vertical down pipe 12 is typically fluidly connected to the main drainage sources 30 such as the roof
top of a building. Th&iyerianbeiaienEsdgirealfpramgoipe AdEdaNa/Biadiifhry drainage sources
such as floor outletsgrapigw sgiemmspateontes palastergnainagicrotdhieds®@emghown in FIG. 2 to the
vertical down pipe Jd;ag%gg%ggg §gre fluctuation occurs in conventional gravity rain water down pipe
systems, a water plug s formed in the down pipe 2

10
Background of the invention
The design principle for junctions within conventional gravity rain water
down pipe systems (RWDP) is based on the principle of open channel
{non-pressured flow). FIG. 1 shows a conventional junction 10 commonly

15 used in rain water down pipe sysiems, The convehtioné! junction 10 has a
down pipe 12 and a connecting horizontal pipe 14 that is joined in a
perpendicular orientation. In drainage operation, water flows and clings
along the wali of the pipe in a spiral direction indicated by arrows 30, while
air flows in the opposite direction indicated by arrow 20 in the center of the

20 pipe. Waler aiso flows along connecting horizontal pipe 14 in the direction
- indicated by arrow 32.

In standard codes of practice such as the British standard and the
European standard, for example, BS EN 12056-3:2000, suggests a fili rate
25 of 33% for rain water down pipe systems for vertical pipe 12 and 70% fill
rate for horizontal pipes 14. Such guidelines are intended to prevent
» pressure fluctuations in the rain water down pipe systems which lead to
‘water 36 being pushed out from the horizontal branches 14. The vertical
down pipe 12 is typically fluidly connected to the main drainage sources
30 . such as the roof top of a building. The horizontal branches typically fluidly
connect the secondary drainage sources such as floor outlets, floor wastss,
 balconies, planter drainage, or the like as shown in FIG. 2 to the vertical
- down pipe 12. When pressure fluctuation occurs in cohventionai g%avity
rain water down pipe systems, a water piug 34 is formed in the down pipe



12 preventing the flow of air 20 causing the air to back flow 22. The air is then forced to flow back 24
into the connecting horizontal pipe 14 and pushes the water 36 out. This is commonly termed as
backflow. This backflow problem has been the uncertainty factor for development, 5 especially for
high rise residential buildings where balconies drainage and lobbies drainage are linked to common
rain water down pipe systems. However, even in attgmpting to follow the standard code of practice of
33% fill rate, pressure fluctuations may still occur in the following situations: 10 submerged discharge
(for example, flooding in drains), occurrence of bends in the rain water down pipe systems, and/or
occurrences when despite trying to comply with the standard code of practice flow rate extends
beyond recommended fill rate of 33%. 15 Backflow occurs when the clear air passage in an open

channel of a rain wate PERYRHPEIEeTREPhE L0 RTRNBIRIRIEAIBF IR 28n d FSrAis'vater plugs, thus
preventing air from eseajpred pvaned dabkAdghtsitaecamierctifiiterpipespiptead aair escapes through the

side branches 14 _Ca&?éﬂgst%ﬂ&%@f- 3@_889%%&’%Uﬂ%ﬁﬂ%@ﬁg&%%%&wfﬁﬂa positive air flow,

whereas air 20 being drawn into the pipe from the branches Is known as negative air flow. Significant
positive and negativB3SKISY REL R CRTRES TERHRrSRINN 95 L SisMAIgRIEEr flow contributes to
backflow. In such cass=thaddorthahna redigentinesidpgyardsen poisinesalralewdsariab prevented from

escaping. The positiygadsflows sr&fﬁfﬁ&%%ﬁﬁ%ﬂ%mmgﬂh%m%mmages which are

‘normally the branches linking to floor outlets. When this occurs, air brings along water and both are
forced out through the floor outlet. The nature of the problem in pressure fluctuations is due to its
uncertainty and unpléaietaioilgyeB 0 kiteontentoiiibs\tbtestsianed derd proeticef gtiB2Yons are arranged

in . stack configuraliphysl RO IRBAR A HApURNS- B0 IS RRSHRISREEALre Upper mos!

junctions in the stack compared to the lower most junctions, and backilow may be observed. 3
10 submerged discharge (for example, flooding in drains), occurrence of

bends in the rain water down pipe systemns, and/or occurrences when
despite frying to comply with the standard code of practice flow rate
extends beyond recommended fill rate of 33%.

15  Backflow occurs when the clear air passage in an open channel of a rain
water down pipe system is completely filled with water and forms water
plugs, thus preventing air from escaping upwards through the center of the

- pipe. Instead, air escapes through the side branches 14 causing backflow.
& Escaping air from the branches is known as positive air flow, whereas air
20  being drawn into the pipe from the branches is known as negative air flow.
| Significant positive and negative pressures which may form inside the pipes
during water flow contributes to backflow. |

in such cases the air that naturally moves upwards in positive air flow is
| "25 prevenied from escaping. The positive air flow is then fofced to escape
| ~ through the nearest passages which are normally the branches linking to
" floor outlets. When this occurs, air brings along water and both are forced
out through the floor outlet. The nature of the problem in pressure
fluctuations is due to its unceriainty and unpredictability.
30 .
“In conventional systems where a number of junctions are arranged ina
stack configuration, different pressure fluctuations may be experienced at
~the upper most junctions in the stack compared {o the lower most junctions;,
“and backflow may be observed. B |



Additionally, in conventional junctions as described above are not compatible or easily adaptable in
siphonic rain water down pipe (SRWDP) systems (siphonic drainage systems). Typically, in high rise
“buildings with 5 siphonic drainage systems, the main drainage is completely separate from the
drainage of secondary drainage such as floor outlets, floor wastes, balconies, planter drainage and
the like. The main drainage is not fluidly connected with the secondary drainage because siphonic
systems are drainage systems where the pipes are filled with water and contain no air 10 and exhibit
full bore water flow. Typically, pipes commonly used in siphonic drainage systems are 1/3 of the size
of pipes commonly used in conventional gravity rain water drain pipe systems (non-siphonic drainage
systems). For example, in siphonic drainage systems, the down pipe is typically 2" (50mm), and in
non-siphonic drainage systems the down pipe is 15 typically has a gauge of 6" (150mm). The siphonic
outlets feeding the AddppalEsinraiwesifivtshibnstignfoeredspsihedaRosp 838 designed to prevent air

from entering the systiaipainsldhe-Ripaaaa0h dipRaaierat tatewn pipe (BRIAGSIphonic drainage
system connected to the siphonic .outlets is chosen,to.be.relatiy naller. in.non-siphonic
drainage 20 systemgy geénnsssr’g 1t { "8‘%‘?‘88? S%%nrq_ﬁc’ le gﬁ}c |f|l2 rﬁﬁﬁv@a%egr?lfﬂggﬁg{ﬂicommended to
connect a non-siphdifigsliseeiaaefnes s fipmicdraiasiscornstesRiéeEdiPito the siphonic
system and preventifididanireghandsctasiphensgysicmirietyutetdyaing tastdsainage capacity of the

siphonic system. [t 13 430 A0 IERRTIRSRAR LI AAR0ORIR HElPMARALR R6ARggLed to 2
g{ anw

conventional non-smﬁonlc systems as it will introduce more water t at a coriventional

non-siphonic systenSXE@RE WitTiTe REToRdalidiRiBRet RRTRUSDF PResKUPESIRREAfions. An attempt to-
overcome _this is to @alaige émmmémmmmmmmadmwmhemon- siphonic pipe
with 33% fllled.1 5'0\’.\'3‘?1\39 x&ﬁi\(lpuﬂ B&S%&E%ﬁ[%ﬁéﬁﬁﬁ%e@%&&%}'Eg%ﬁtﬂ{\éié%f&m economical as

the down pipe required In the non- siphonic components must be enlarged for most applications. In-
most cases the doWFRBFE ISR 8- 2BIR5HIE YorRIRiRRe SUTMPBY % Nenlarged by 3 times or
larger based on the guidkeitinaa iyevityyrahmenwedetaielin pipe systems (non-siphonic drainage

- systems). For example, in siphonic drainage systems, the down pipe is
typically 2" (50mm), and in non-siphonic drainage systems the down pipe is
15 typically has a gauge of 8" {(150mm). The siphonic.outtets feeding the
down pipes in the siphonic drainage system are specially designed to
‘prevent air from entering the system, and the pipe gauge or diameter of the
down pipe in the siphonic drainage system connected 1o the siphonic
outlets is chosen to be relafively smaller than in non-giphonic drainage
20 systems to ensure that the pipe is completely filled with water. It is not
recommended ¢ connect a non-siphonic pipe or junction to a siphonic
-system as it will intfroduce air into the siphonic system and prevent full bore
flow in the siphonic system thereby reducing the drainage capacity of the
‘siphonic system. It is also not recommended for a siphonic system to be
" 25  connected to a conventional non-siphonic systems as it will introduce more
water than what a conventional non-siphonic system can drain. This will
n resuit in occurrence of pressure fluctuations. An attempt to overcome this
. ~ is to enlarge the diameder of the non-siphonic pipe and design the non-
| siphonic pipe with 33% filled. However, having pipes of different diameter
éo is unsatisfactory and not economical as the down pipe required in the non-
" siphonic componenis must be enfarged for most applications. in most
cases the down pipes in the non-siphonic system are required to be
' - enlarged by 3 times or larger based on the guideline given by the code of
-practice. For example where the siphonic drainage system components



practice. For example where the siphonic drainage system components 4 are 2" (50mm) and for the
siphonic drainage system to connect to a non- siphonic drainage system, the minimum pipe size of the
non-siphonic pipes system must be at least 6" (150mm). 5 Therefore, there is a need for a device and
system that addresses a problem associated with conventional drainage systems, and in particular to
solve the backflow problem in horizontal branches linked into rain water down pipe systems. io
Summary of the Invention In accordance with an aspect of the invention there is provided a fluid
junction device for managing a first fluid flowing from at least two sources and a second fluid from at
least one source, the second fluid capable of a negative pressure flow and a positive pressure flow,

the device comprisin é}Od hayi first port adapted for fluid communication with the first fluid
from a first source, aag s?cjezcao% nﬁ%}ﬁtagga% é 0 tﬂ%’?’ c(%arhn%ﬁlen?ggﬁ?%tevﬁﬁnpheec Fﬁsﬂ%mﬁld from a second
fluid source, a third pERORIE BiaipserfRiebiiRefirsiURLRPRY aRIdTRoIANFRNSALE BEESNd ports, the
body forming a juncigsieatwearethadiust sinassarend port and third port, and a diverter formed In 20
the junction defining a nozzle formed in the body at the junction for diverting the flow of the first fluid

from the first source from the first port to the third port forming an escape for the second fluid in either
a positive pressiire TRREBFHGHIRE Brasssl i ARV PR GOGISXPIEE R REYERSSFIn embodiments, a first
port unit is adapted ppdbeoiuseckaddwniihndivishtionahtrainiantioysteriis, ase topattpataunit forming the

fluid junction device o EBeIEHEL!R.AANGEA R AUHESH ALK DAMBRTAR I fqrtgn first fluid plug is

formed in the proximity of the first port adjacent the nozzle formed at the junction. The nozzle may
form a jet of the firstf I RIRFPYREMSt fluid 30 source increasing the pressure and velocity of the
discharge flow of the first. fluid at the third port. The body may comprise a second diverter formed at
the junction of the smé}gr‘g{%gm@m%ﬁhe flow of the first fluid from the first diverter to the third

port and forming. The first port may have acentral =~ ) ) _
In accordance with an aspect of the invention there is provided a fluid

junction device for managing a first fiuid flowing from at least two sources
and a second fiuid from at least one source, the second fluid capable of a
negative pressure flow and a positive pressure flow, the device comprising

15 a body having a first port adapted for fluid communication with the first fluid
from a first source, a second port adapted for fiuid communication with the
first fluid from a second fluid source, a third port for the discharge of the first
fluid received from first and second poris, the body forming a junction
between the first and second port and third port, and a diverter formed in

20 the junction defining a nozzle formed in the body at the junction for diverting
the flow of the first fiuid from the first source from the first port to the third
port forming an escape for the second fluid in either a positive pressure
flow or negative pressure fiow through the second port.

25 in embodiments, a first port unit is adapted to be connected and in fluid
_'communication with a second port unit forming the fluid junction device.
. The diverter is arranged to divert water in the junction to form a first fluid
.. plug is formed in the proximity of the first port adjacent the nozzle formed at
the junction. The nozzle may form a jet of the first fiuid from the first fluid
:30 .source increasing the pressure and velocity of the discharge flow of the first
fiuid at the third port. The body may comprise a second diverter formed at
the junction of the second port for diverting the flow of the first fluid from the
first diverter to the third port and forming. The first port may have a central
"4axis that is concentfricly aligned with a central axis of the third port, or the



axis that is concentricly aligned with a central axis of the third port, or the 5 first port may have a
central axis that is misaligned with a central axis of the third port. In accordance with an aspect of the
invention there is provided a drainage 5 system comprising a plurality of devices forming a stack of
devices, wherein the output of an upper device in fluid communication with the first port of the lower
device. Each device in the drainage system may confprise an escape for the second fluid in either a
positive pressure flow or negative pressure flow through the second port of each device. 10 In
accordance with an aspect of the invention there is provided a method for managing a first fluid
flowing from at least two sources and a second fluid from at least one source, the second fluid

capable of a negafive, Pressis fiavk andABPSIMRRIESSUERJIRN WREJBEHArsTPHSing 15 receiving

the first fluid from the first fluid Source in a fluid junction deviCe having a body having a first port
adapted for fluid contifiR¥tion with the first fluid from a first source, a second port adapted for fluid
communication with the first fluid from a second fluid source, a third port for the discharge of the first
fluid received from filseasridansendthanssprstsd e foreiitiondhoe jemcadrcderrsinagee first and second

port and third post; diyeringshefissidiaislonityamivacey fomerdRihe bastradefining a nozzle
formed in the body at the jurﬁ:tion foE o!g'vertin the flow cH tJae first fluid from.w%firfst source from the
i the output of an Lid ¢ on with the first

first port to the third ‘f)vgretr;eand orming an eLs]papgéi Frthe S&dsng’ ﬁ‘&i%“i%“eﬂr‘{"ér a poglsuve pressure flow

or 25 negative pres8arecfiig ipisngrvipe fadrieyerinrinerdruanereaysteanfngysorariiieis connected in
fluid communication aidseapssee fd et il Brbepabistive preBssRgdhe s pae of the fluid

junction device, a”%@%&ﬁg%@ g,\(%é%gi{h%oggggﬁ%i@gr{c?? esa%%o&%iggrt of the 30 fluid junction device. A

plurality of devices dre connecte rm a stac evices, the output of an upper device in the
stack of devicesfs in fluid communication with the first port of a lower device. An escape is formed
in accordance with an aspect of the invention there is provided a method

for managing a first fluid flowing from at least two sources and a second
fluid from at least one source, the second fluid capable of a negative
pressure flow and a positive pressure flow, the method comprising
15 receiving the first fluid from the first fluid source in a fiuid junction device
having a body having a first port adapted for fluid communication with the
first fluid from a first source, a second port adapted for fluid communication
with the first fluid from a second fluid source, a third port for the discharge
of the first fluid received from first and second ports, the body forming a
20 junction between the first and second port and third port;
diverting the first fluid with a diverter formed in the junction defining a
nozzle formed in the body at the junction for diverting the flow of the first
fluid from the first source from the first port fo the third port; and
| forming an escape for the second fluid in either a positive pressure flow or
25 ' negative pressure fiow through the second port.

:_. In embodiments, a first port unit is connected in fluid communication with a
“second port unit, the first port unit comprising the first port of the fluid
~junction device, and the second port unit comprising the second port of the
_  3_0 fluid junction device. A piuralitil of devices are connected fo form a stack of
' devices, the output of an upper device in the stack of devices is in fluid
- -communication with the first port of a lower device. An escape ié formed
~+ for the second fluid in either a positive pressure flow or a negative pressure
flow through the second port of each device in the stack of devices. The -



for the second fluid in either a positive pressure flow or a negative pressure flow through the second
_port of each device in the stack of devices. The 6 first fluid is diverted to increase the pressure and
velocity of the discharge flow of the first fluid from the first port to the third port. 5 Brief Description of
the Drawings In order that the present invention may be fully understood and readily put into practical
effect, there shall now be described by way of non-limitative 1o example only preferred embodiments
of the present invention, the description being with reference to the accompanying illustrative
drawings. In the drawings: FIG. 1 shows a cross-sectional view of a conventional gravity rain water
15 down pipe junction when properly designed and working; FIG. 2 shows a cross-sectional view of

the conventional arayly fain W alEF IO DR RE RIS EIGsL,aBaW B Biplgp of a water plug

during pressure fluctuations; 20 F hows a cross-sectional view of an anti-backfiow junction in

operation in accorda‘?fﬁ’é%m?EFFHMHJWWIQ?‘?[%FEHQ%Q/Q?R BW9tR@cross- sectional view taken along

line A-A of FIG. 5A; 25 FIG. 4 shows the cross-sectional perspective view of FIG. 3 having a side port

exposed on the second port in accordance with an embodiment of the invention; FIG. 5A-C show top

views of the anti ba unctlg {%(i%organae with 30 an embodiment of the invention; FIG. 6A
(78

and 6B shows cross- SéCtIO?ls{fr\P Ken a%vr\"gnﬁnes B-B and C- C, respectively, of the anti-backflow

junction of FIG. 4 in accordance with an embodiment of the invention; 35 7 FIG. 7A shows a side
elevation view of thepptiagkiew passdiemediala rday be fully understood and readily put

into practical effect, there shall now be described by way of non-limitafive
10 example only preferred embadiments of the present invention, the
description being with reference to the accompanying illustrative drawings.

In the drawings:

FIG. 1 shows a cross-sectional view of a conventional gravity rain water
15 down pipe junction when properly designed and working; |

FIG, 2 shows a cross-sectional view of the conventional gravity rain water
down pipe junction of FIG. 1 showing a formation of a water plug during
pressure fluctuations;

20 '
FIG. 3 shows a cross-sectional view of an anti-backflow junction in
operation In accordance with an embodiment of the invention, the cross-
sectional view taken along line A-A of FIG. 5A;

.25 FIG. 4 shows the cross-sectional perspective view of FIG. 3 having a side
- port exposed on the second port in accordance with an embodiment of the

" invention;

FlG. 5A-C show top views of the anti-backflow junction in accordance with
30 an embodiment of the invention; o

'FIG. 6A and 6B shows cross-sectional views taken along lines B-B and C-
C, respecfively, of the anti-backflow junction of FIG. 4 in accordance with
an embodiment of the invention; . -

35 '



having a side port in accordance with an embodiment of the invention, and FIG. 7B shows a side

. elevation view of an anti-backflow junction in accordance with an embodiment of the invention; 5 FIG.
8 shows a front elevation view of the anti-backflow junction of FIG. 4 having the second port of the
junction with multiple ports in accordance with an embodiment of the invention; 10 FIG. 9A and 9B
show a top view of the anti-backflow junction in accordance with an embodiment of the invention, and
a cross-sectional view of the anti- backflow junction of FIG. 9A taken along line D-D in accordance with
an embodiment of the invention, respectively; 1s FIG. 10A and 10B show a top view of the
anti-backflow junction in accordance with an embodiment of the invention, and a cross-sectional view

of the anti-backflow junction of FIG. |OA taken along line E-E jn accordance wi n.embodiment of
the invention, respetiiel> FERS § %eé‘%‘{a?ﬂg‘% &;\}r}éet 'ﬁlﬁi}?gﬁ?@?‘ﬁfﬂﬁnéh?ﬂﬁéﬁ(ﬁbevjunction in
accordance with an eavigdisieapoft thatnosianes wihda airbssinest oftie esptsmHnanti-backflow

junction of FIG. 11Adakersalgngs e de BidbatFraedance Wit suremh adisientof the invention,

respectively; 25 FIG. 12A and 1%& gﬁ]g%vb% Jﬁ)‘pexle\{yﬂ%f} Itr%-:-e : p&i-_backflow junction in accordance with
an embodiment of t%ﬂ@éﬁlﬁgﬁ\{ art & CrosaeLtRonsI VigW Y the anti-backflow junction of FIG. 12A

taken along line3G-G in .accordance with an embodiment of the invention, respectively; 30 FIG. 13

shows a cross-sectigqal yigwvaarshiastdian e bombaringtraodpinetdh as miGeparate unit from the
second port and the, third % It in a%pogg%lfﬂ%ee with.an embodlgnpnt of the iny &'ghog;_vﬁmFlG. 14 shows a

. . . Hon witl 5 G .
cross-sectional V|ewh8¥'g% acﬁesc)s)gte compri ul%?}la glurglll y %F apr?tl- Igc?(??gw junctions in accordance

with an embodimengofaféosiventidfithsirventien; shows a cross-sectional view of a hybrid
siphonic/non-siphonic stack system comprising a plurality of anti-backflow junctions in accordance

10 FIG. 9A and 9B show a top view of the anti-backflow junction in accordance
with an embodiment of the invention, and a cross-sectional view of the anti-
- backflow junction of FIG. 9A taken along line D-D in accordance with an
embodiment of the invention, respectively;

15 FIG. 10A and 10B show a top view of the anti-backilow junction in
accordance with an embodiment of the invention, and a cross-sectional
view of the anti-backflow junction of FIG. 10A taken along line E-E in
accordance with an embodiment of the invention, respectively;

20  FIG. 11A and 11B show a fop view of the anti-backilow junction in
~accordance with an embodiment of the invention, and a cross-sectional
view of the anti-backflow junction of FIG. 11A taken along line F-F in
1accoi‘ciam:ea with an embodiment of the invention, respectively;

25 -FIG. 12A and 128 show a top view of the anti-backflow junction in
accordance with an embodiment of the invention, and a cross-sectional
~ view of the anti-backfiow junction of FIG. 12A taken along line G-Gin
| accordance with an embodiment of the invention, respectively:

30 FIG. 13 shows a cross-sectional view an anti-backflow junction having the
- first port as a separate unit from the second port and the third port in
_accordance with an embodiment of the invention; |



with an embodiment of the invention; and FIG. 16 shows a flow diagram of a method in accordance
with an 10 embodiment of the invention. Detailed Description FIG. 3 shows a cross-sectional view of
an anti-backflow junction device 100 in operation in accordance with an embodiment of the invention.
FIG. 4 is shows the cross-sectional view of the anti-backflow junction device 100 of FIG. 3 with
perspective view showing a side port 142 exposed oR the second port 104. The cross-sections of FIG.
3 and FIG. 4 are taken along the line A-A shown in FIG. 5A of a top view of the anti-backflow junction.
The anti-backflow junction device comprises a body 108 with a cavity or 20 passages having first port
102, a second port 104 and a third port 106. The first port and the second port are in fluid
communication with fluid sources (not shown) which may be draining rain water collected from
rooftops, balconies HiSof /sies affesutridiaNg e e SiAsH /SRR SRIALSINBHR body 108 is

configured with a lipphirgivesieitiladrite juwealishaidetirsaacbbzzlerbodimbnte teidewall of the
body of the junction iggé/lj,tt:lgnalong the wall of the first port and the third port opposite the second port.
In an embodiment, a sectioh of the side wall of the second port forms provides as gradual descent,
an escape cut away 114, of the branch to the third port. This cut away section 114 maintains the
diameter of the piperet®shossre GosdaartivaithMuatef loyhaditiffanidherseipdndiport to the third port.

Also, between the f'g%tcgggsfgp,q égﬁﬁ%ﬁ‘iﬂ‘ﬁ' &%ﬁ@ %ﬁ%ﬁ%ﬁﬂ&%ﬁ?ﬁn@c&%é{% added structural

support for the second port and make the junction device rigid, however, it will be appreciated that
such support may nHB& REeRRUARNEPIHTIR YRRUME Support may be envisaged. 9 The diverter 112
is shown in more detail in the top view of the junction device of FIG. 5A and the cross-sectional views

of FIG. 6A and 6B tqﬁg.nﬁt_sgg\f\%rgmbwg%%-égpgpg%g{ﬁg@;ﬁggéng\%ﬁHqﬂion device 100 shown in

5 FIG. 4. The diverter 112 is a protrusion, ramp, channel, lip, bump, latch, ledge, or the like that

extends from wall o WRAMTRRE S FFSJBVEFIRE first

Detailed Description

FIG. 3 shows a cross-sectional view of an anti-backflow junction device 100
in operation in accordance with an embodiment of the invention. FIG. 4
15 shows the cross-sectional view of the anti-backflow junction device 100 of
FIG. 3 with perspeclive view showing a side port 142 exposed on the
second port 104. The cross-sections of FIG. 3 and FIG. 4 are taken along
the line A-A shown in FIG. 5A of a top view of the anti-backflow junction.
The anti-backflow junction device comprises a body 108 with a cavity or
20 passages having first port 102, a second port 104 and & third port 106. The
first port and the second port are in fluid communication with fluid scurces
{not shown) which may be draining rain water coliected from rooftops,
balconies, floor wastes, floor outlets, planter drainage and the like. The
- body 108 is configured with a lip or diverter 112 in the wall that defines a
'-25 nozzle 110 with the sidewall of the body of the junction device along the
wall of the first port and the third port opposite the second port. In an
embediment, a section of the side wall of the second port forms provides. as
' -gradua! descent, an escape cut away 114, of the branch {¢ the third port.
This cut away secii'on 114 maintains the diameter of the pips size to ensure
_‘30 -downward water flow exit from the second port to the third port. Also,
_betxveen the first port and the second port, a support 136 is provided to
provide added structural support for the second port and make the junction
- device rigid, however, it will be appreciated that such suppori may not be

necessary or other means of support may be envisaged.



port. The diverter is integral with the side wall extending from the mouth of the first port such that the
surface of the side wall is continuous with smooth surfaces. In other embodiments, the diverter may
be formed as protrusion, to ramp, channel, lip, bump, latch, ledge, or the like having smooth and/or
angled configuration. It will be appreciated that the diverter may be integral with the side wall,
however, the diverter may take other configurations guch as structurally added and/or adhered to the
side wall of the tubular pipe of the port. In this embodiment shown in FIG. 4-6B, the diverter top length
15 extends about half of the circumference of the wall extending around the perimeter of the first port
from a first point 113 to a second point 115 of the diverter as seen in the top view of FIG. 5A to the
dashed line 128 of FIG, 4. The bottom length is the distance from point 113 to point 115 around the
head of the nozzle in a cross-section (not shown) including the point 124 20 shown in FIG. 4. The
depth of the divertermteihastérom 2 ifirshpeininl 2Bradetailsiecrdigoivied 2f dseshovinin FIG. 4. The

diverter is sculpted g, RO RIEY EhaRATd Lox8adabndPRUIOG GOl MHSUBTAR P ghown that

changes along the length of the diverter. Diverter width is defined by the harizontal distance, relative

the central axis of thd ?Pbﬁﬁsﬁéﬁﬂﬁﬂﬁt{’ifﬁﬁ‘tﬁd’ﬁ%{gﬁ@@%@ﬁ@g?ﬂnﬁé O SRRYMR | @pecmcally,
diverter width is the Fifistancenkativéherstizaseagirtiresiove manghabaexpdscbtorthietorater to the first

port wall of the pipe g shQwihiD fSrBARRAE Gofl: WIFUS whiieydashesking #RBrsan extension of
the sidewall 126 of the Tirst port@iﬁﬂwhlch the width of the diverter 11252{;[{ be seen frtom dashed line

to the surface of 30 B7&- dv&t‘@?" JE S Ah iR AEA SIS MRl RIRGARRIRTER'S 80 HHY diverter width is
the distance along dairadiiat fiort slivethaidrremidee oidheraldexisil Boaofithiedl stibomfreih the edge of the

ledge of the diverterg, 240 the sidle mﬂ&ﬁ%&%&a.@wma? siarhipddiag &aﬁagdﬁlG 4 of the
opening of the first port taken. aI deswef S section as.sh wn in Fl %O% he 10 depth of the
diverter is the VEitic ?'B%tgﬂ%'én? r\?B cgﬁ?“a,sgﬁ%' &¥ tHTee i‘\}?%t DL 9ce of the
diverter forming the angiedeeniigataiion. tH’éWﬂilb@ ahpieciaied dafrthe ﬁbﬁﬁ&ﬂ@:&h@l ingrehown in FIG. 4.
The length of with the side wall, however, the diverter may take other configurations such
as structurally added and/or adhered to the side wall of the tubular pipe of
the port. In this embodiment shown in FIG. 4-6B, the diverter top length
15 extends about half of the circumference of the wall exiending around the
perimster of the first port from a first point 113 to a second point 115 of the
diverter as seen in the fop view of FIG. 5A to the dashed line 128 of FIG. 4.
The bottom length is the distance from point 113 to point 115 around the
head of the nozzle in a cross-section (not shown) including the point 124~
20 shown in FIG. 4. The depth of the diverter extends from a first point 122
and a second point 124 as shown in FIG. 4. The diverter is sculpted as
- shown by channel 117, and the resulting diverter width 118 is shown that
-changes zlong the length of the diverter. Diverter width is defined by the
horizontal distance, relative the central axis of the first port, from point 124
25 to dashed line 128 in FIG. 4. More specifically, diverter width is the
7 distance from the surface of the diverter that is exposed to the water to the
o first port wall of the pipe as shown in FiG. 6A and FIG. 4. In FIG. 4 the
dashed line 128 is an extension of the sidewall 126 of the first port'by which
the width of the diverter 112 may be seen from dashed line to the surface of
30 the diverter exposed fo the interior of the junction device 100. The diverter
‘ ._w?idth is the distance along a radial line diverging from the central axis 180
_ of the first port from the edge of the ledge of the diverter 112 to the side
i ‘wall extension as shown as dashed fine 128 in FIG. 4 of the opening of the
first port taken along a desired cross section as shown in FIG. 8A. The



the diverter is shown in FIG. 5A and extends from the first point 113 to a 5 second point 115. The
diverter has configuration such that in operation, the diverter 112 manages to divert the flow of the
downward spiraling water entering the mouth of the first port 102 as indicated by arrows, and
concentrates the flow of water against the opposite wall 111 of the second port 104 and third port 106,
forming a water plug 134 at the first port to proximate the diverter, between the diverter in the side wall
111 of the junction device 100 opposite the diverter 112. The diverter 112 in this embodiment has a
sloping, gradient or ramping orientation with respect to the side wall of the first port. In this
embodiment the diverter width 119 varies along the length of the diverter 112, and remains constant

for the 15 majority of the length at each ¢ross secti long. the. ARNEYEL dteR¢ the point
113,115 the divertefjﬁ\ﬂﬁ’tﬁ’f@ﬁ%@%ﬁrﬁsﬁviI? Be &’8@%&%}%% {%ﬁ‘ﬂ%@\%ﬁjth of the diverter may vary

along either the deditsirddrrjenaifisotHrisesehimipierfarrne fan s Mg ST the diverter may
also vary or be unifga alangdbrridepi poielarzieagihi 2espeativiel FI@f£olirselsogier20 configurations
may be envisaged for the diverter,1 nel some. variaj shawraps disedssed in detail below
with reference to FI ?dt}A"_"ié%_'Ssﬁﬂ?;e &ﬂgé%a?\@ll%& gﬁ?ﬁeﬂmll odpplo,si e the 'divi ter is continuous,
the configuratich ofsesenslReiitar 81 T am ENAEEIAS FOPHILS A RS HIIA L PR 8 ¥ diverter 112 is in
a position having thgiasigsntatiormahegesthe dixsiripibe finossk shetitnalvsardasiiralioa cededt the tip, at point

124, of the diverter gg_{&y%g ihe Fh%e fepd. fle divedes 12 isferiansd tprsaducmdhe cross-
St po

sectional area of the fir rt within the shortest width and é;/et as the I%astt tkrlessigttj%ﬂge to the fluid flow
s0 as to maximize fieRaceaRatas NeHiswaaleRPRIRIBR FPRRalia vl b tREURESEIRd angle of the
diverter 112 shown. pdrhel tdtiandf thistapces! 06 tHerome s seetisnelopbiirgistes tHétrisikle head 150,

from the opposie wlhah i ! BRG Lugagpd Shehdharnawashem (shownie FIG. 58), and

Smal il cause the HORIEASLES (LBeRARAbERRBBIVE CHaty I o2 Fobibopening. 15000
small also increasesthisogiotentisae bheluingthedenias mouNes erientation with respect to
the side wall of the first port. In this embodiment the diverter width 119
varies along the length of the diverter 112, and remains constant for the
15 majority of the length at each cross section along the length, howsver, near
the point 113,115 the diverter width is tapered. 1t will be appreciated that
the width of the diverter may vary along either the depth or length or both or
remain uniform. The length and/or depth of the diverter may also vary or
be uniform along the depth and/or length, respectively. Of course, other
20 configurations may be envisaged for the diverter 112, and some variations
are shown and discussed in detail below with reference to FIG. 8A-12B.

Since the side wall 111 of the wall opposite the diverter is continuous, the
configuration of the side wall 111 and the diverter 112 form a nozzie 110.

“25 The diverter 112 is in a position having the orientation where the first port
- cross-sectional area is reduced at the tip, at point 124, of the diverter

| E"_forming the nozzie head. The diverter 112 is designed o reduce the cross-

o -sectional area of the first port within the shortest width and yet has the least
resistance to the fiuid flow so as to maximize fluid capacity. This desired

~30 ° function is achieved by the shape and angle of the diverter 112 shown.
' The ratio of distances of the cross-sectional oper_)ings of the nozzie head
“1‘50, from the opposite wall of the first port 111 to the tip 124 of the nozzle
R ':'-ﬁead (shown in FIG. 5B}, and the mouth of the first port 102 {shown in FIG.
_ "SC) is shown. Having the nozzle head opening 152 oo small will cause the



foreign items and debris such as leaves, twigs, soil and the like. If the nozzle head opening 150 is too
large, the anti-backflow properties and 5 functions will not be effective, and backflow may still occur.
The ratio to achieve is a balance between the maximum capacity of the anti-backflow junction device
and the effectiveness of the anti-backflow junction device. For example, the ratio for percentage of
reduction may be from approximately 10% to 25%. It will be appreciated that the ratio of the io
opening of the first port and the opening of the nozzfé head may vary for specific applications, and
may be less than 10% or more than 25%. Additionally, the junction of the second port 104 with the
first port 102 to the third port 106 as shown is a graduated junction with smooth edges and 15 curves
with escape cut away section 114. Another function of an embodiment of second port section 114
besides allowing airfg£ssHId D MMEATidte Photveiapeliag tidheste beadpgrenigintaining the
pipe diameter in th ond port also helps r ; fareian i d debris such as
leaves, twigs, soil aﬁ g@lﬁ%ol ﬁ(ﬂé)ail; ?ﬂsg z%%%%g é&%ﬁ?ﬁﬁ’s@ﬁs@aﬁ&&% gﬁ%%g@@zﬁof the

anti-backflow junctiderelevideme @ dehiisl ieh 887%es %55 Bl Biselion 1A% anti-backflow
fitting 100 provides agzeRrirades siumtigniat thaduristiendiio priverkinegromiitidspradsure fluctuation

in rain water down IRe.S coniripLientaPack tayw.&i. Foshawsa flow diagram of
a method 400 irf acftcj?rlé%é%%e V\ﬁ%%ib%]r%%%&g?[rﬁ’e%@%fp ?Ee %ent?on , T0 e flow ﬁ{q\éy%tf?r 130 from the first

source 402 is chanrRSB8\8r iR/ BAIBAS, PERERR e DAY TALIERPARE Jnios 38 &Mozzle 110 that
increases the velocigynefisheifidvecindater dik2ienasst dhe ahthbaskiolej 3BtHorodgmigeut third port 106.

The first fluid directq%(fr m&éirs{r@ormwa%rfrgggcm@a?igc%drgg{,h_@&{t. g & figwml 20 is left clear
for the air to escape 406 through the second port 104. 12 The@gonfﬁ%{rﬂglon ﬁns res a controlled

situation at every juRBREFIDRIH (h2%pBag0hthd J8LiRR. 3RESHEI M08 A& BY e diverter 112 at
the junction ensurespiverfprhitofirst pod watdnekrpitd ehtieheredierbeedsupysvary for

specific applications, and may be less than 10% or more than 25%.

Additionally, the junction of the second port 104 with the first port 102 to the
third port 106 as shown is a graduated junction with smooth edges and
15 curves with escape cut away section 114. Anocther function of an
embodiment of second port section 114 besides allowing air to escape is to
maintain the pipe diameter of the second port. Maintaining the pipe
diameter in the second port also helps to prevent blockages by foreign
items and debris such as leaves, twigs, soil and the like at the second port.
20 This also allows the overall size of the anti-backflow junction device 100 as

~ small and compact as possible.

In operation, the anti-backflow fitting 100 provides a controlled situation at

the junctions to prevent uncontrolled pressure fiuctuation in rain water down

25 pipe systems that may contribute to back flow. FIG. 16 shows a flow

" diagram of a method 400 in accordance with an embodiment of the

" invention. The flow of water 130 from the first source 402 is channeled or

diverted by diverter 112 in the side wall which forms the nozzle 110 that

increases the velocity of the flow of water 132 downstream of the nozzle

36 110 and cut third port 1086. The first fluid directed from the first pori away

" from the second port 404. The air flow 120 is left clear for the air to escape
. A06 through the second port 104. i



that the pressure build up at above the nozzle. The forming of the pressure 5 above the nozzle 110
creates a pressure jet which passes through the nozzle at increased velocity. Pressure is released
after the nozzle 110. In a system comprising multiple or a plurality of such anti-backflow fittings, the
pressure builds and increases again above the next downstream nozzle. This situation is repeated at
every junction and may be predicated and to controlled. The pressure jet that is formed by the nozzle
110 may cause a high velocity pressure jet that accelerates the water beyond the junction, thereby
ensuring a clear air passage at the junction. The anti-backflow fitting works 15 in both negative and
positive pressure which is a phenomenon that occurs with water and air flowing in pipes and drainage
systems. In most cases the air inside the anti-backflow fitting 100 is forced downwards through the
next nozzle together WRIFHMABTRHVemiy @ Fonislirdtyituntisnckt exeysthetionightveltbeity pressure jet
causes the junction teobe chtter degediveT?e peasrutao|fofRe8 Y IREEHIS IHiseharge s submerged or
where the nozzle d Al [ ir discharging downwards, the junction of the
anti-backflow fitting ?%géﬂrgﬁézﬁégh %%ﬁsﬁ%ﬂebw ,égaé%c%aég&%%ﬂgﬁ?ﬁ\ggﬁéeé{(‘j?rﬁi%%g‘ége created by

the nozzle. 25 In eitHBRIBSRIFSBIrhLYktive #rakaiebeieariond hadosointipithsanesttne anti-backflow
fitting 100 in acchbrdaeranitie anzzabtintenttef teressenion: GARN OBRSICRRAILPASSAgE i
maintained at each jnsion;of the, antis lowy filting.. such that water is being prevented from being
brought up through the passage by_théaﬁyﬁwﬁgégmr‘gs{éﬁég jag _%\é\{%hﬁ'%&%@ég 1%§‘h ing this
configuration provid8<SSFEATCEARE IR Lirieon amialiv Rl fesh eafraerkfiomfidnastithackflow fitting
can be determined Piggsvysiballdestint irfcrpiisaidaistimgpbastehawn daeahatlawm rateief 20 I/s without

any backflow, whereagsConaBHORaldMARHANS Je%sﬁﬂﬁ%%'pf?%; \g/ea}o {aﬁ%igglg Qagnzd-B I/s. Due to the
principle that e%ch Jéjor}l%rtéﬂgdforces the formation and release of pre sure, there are no

The pressure jet that is formed by the nozzle 110 may cause a high velocity

pressure jet that accelerates the water beyond the junction, thereby

ensuring a clear air passage at the junction. The anti-backflow fitting works

15 in both negative and positive pressure which is a phenomenon that occurs

with water and air flowing in pipes and drainage systems. In most cases

the air inside the anti-backfiow fitting 100 is forced downwards through the

next nozzle together with water traveling at high velocity. In such cases the

high velocity pressure jet causes the junction to be under negative

26 pressure. In cases where the discharge is submerged or where the nozzie

~ do not allow sufficient amount of air discharging downwards, the junction of

‘the anti-backflow fitting is under positive pressure. Air escapes through the
clear air passage created by the nozzle.

25 In either positive or negative pressure situations, the configuration of the
- anti-backflow fitting 100 in accordance with an embeodiment of the invention
ensures a clear air passage is maintained at each junction of the anti-
‘backﬂow fitting, such that water is being prevented from being brought up
threugh the passage by the downward pressure jet.

a0 ,

The device 100 having this configuration provides predictability and
~_controflability, The flow capacity of the anti-backfiow fitting can be
-determined by physical festing. Empirical testing has shown that a flow

o rate of 20 Ws without any backflow, whereas conventional " junctions



unpredictable pressure fluctuations at the junctions. 5 The action of the nozzle configuration 110
increases the velocity of the fluid to jet flush the junction and the entire system. This jet action enables
the self-cleansing of the pipe interior and minimizes blockages. With this configuration, the
pressurized system allows a significantly higher 10 flow rate through a pipe as compared to the
conventional gravity system. It will be appreciated that the junction may be fitted for pipes of any
number of dimensions and cross-sections. For example, the ports of the junction may be adapted for
a gauge of 3" (75mm) for the first port and 2" (50mm) 15 for the second port, 4" (100mm) for the first
port and 3" (75mm) for the second port, and the .like. Other gauges or sizes are contemplated for
example the 6" (150mm) first portand 4" (100mm) second port, 6" (150mm) first port and 3" (75mm)
second port, 4" (10Sperigdos theckistvpairaaritie sy 208nik.) Duthie seeopridcpdet ot tbackike. The ports

may be adapted to,ggefirdaeimamekilficr settpibpsstpample W fist port may be
adapted to recelve larger dlmenS|on$6eIﬁ§e than the second port and/or the third port. The third port

may have a dimenZRaHisPRSBESP CHIaEORR A AIBISE88%Nnd port, or may have a different gauge

than the first and second ports. Additionally, the pipes may be tubular and the cross-section 25 of the
pipe may be Circul%araamwm@wo%;ewfgm%ﬁegmﬂa@ugbtﬁé \f&%ﬁjﬂgﬂ{ﬁé fRfare, oval or the
like. The thickness, of t%w) ﬁ,‘wal S mna Sie “%}] |ckne S C ent onally use {P xample, about
2-3mm. The anti- baclﬁ ' \ﬂcaen 6 emay ?ure o’ From pB?yvmy 30 carbonate
(PVC), high densﬂ?ﬁb‘dﬂ@@wm ?P@FDE)FW%WG&@MP@MD%@MLC materials and other such

materials. The manufacturing process may be by any conventional pipe manufacturing process such

as by PVC extrusi hthe ill bt% a&p ecrat éi th tthe manufact [iNg.process depends on the
: . IS o{z gixra ion, the pre su Z6 tali WS a Si it fﬁ
particular material Selecte hoanother emb |men MUIGPTE eonASCHonS e same

anti-backflow Hittindpareaiso s a§‘§ﬁ@&/ﬁqwf¥ﬁ@ﬁ o @?@Q{“@Pm‘ wyéhwsiemc. 7A shows a side
elevation perspective view of the anti-backflow junction ,

It will be appreciated that the junction may be fitted for pipes of any number
of dimensions and cross-sections. For example, the ports of the junction
may be adapted for a gauge of 3" (75mm) for the first port and 2" {50mm)
15 for the second port, 47 (100mm) for the first port and 3" (75mm) for the
second port, and the like. Other gauges or sizes are coniemplated for
example the 6" (150mm) first port and 4" (100mm) second port, 6" (150mm)
first port and 3" (75mm) second port, 4" {100mm)} for the first port and 2"
(50mm) for ihe second port, or the like. The poris may be adapied io
20 receive the same or different sized pipes. For example, the first port may
be adapted fo receive larger dimensioned pipe than the second port andfor
the third port. The third port may have a dimension that is equal to the first
port and/or second port, or may have a different gauge than the first and
‘second ports.  Additionally, the pipes may be tubular and the cross-section
25 . of the pipe may be circular or any number of other cross-sections, such as
| rectangular, square, aval or the like. The thickness of the pipe walls may

be any thickness conventionally used, for example, about 2-3mm.

: The anti-backflow junction device 100 may be manufactured from polyvinyl
. 30 - carbonats {(PVC), high density polyethylene (HDPE), hubbless, cast iron,
metallic materials and other such materials. The manufacturing process
"- may be by any conventional pipe manufacturing process such as by PVC
- extrusion or the like. It will be appreciated that the manufac‘turtng process
| "depends on the particular material selected.



5 having a side port 144 in accordance with an embodiment of the invention, and FIG. 8 shows a front
elevation perspective view of the anti-backflow junction having the second port of the junction with
multiple ports in accordance with an embodiment of the invention. FIG. 8 specifically shows at
multiple ports at the second port 140 having ports 104, 142 and 144. It 1o will be appreciated that any
of the ports may be configured with one, two or muIEi‘PIe ports. Each of the ports may be in fluid
connection with the same source or different sources of fluid. It will be appreciated that the
connection between the ports may be made with a pipe, connecting pipe, another junction or fitting, or
the like. The port may form a socket, straight 15 or plain end pipe, or the like, and may be fitted and
joined together in any manner. FIG. 7B shows a side elevation perspective view of the anti- backflow
junction 292 that may be adapted to receive a separate accessory 294 fitting or pipe that may contain

an additional or muliple fRgi-R0.QHRST ARG BIRMSRINE Sueiimias fisgustgd above with

reference to FIG. 4_gre shown in FIG. 9A-12B. Eor example, FIG. 9A-B shows a diver-ter 220 having
a configuration thatff ‘agpﬁrﬁﬁfsﬁﬂﬂi?ha? 8Q?§\ﬁ‘d§ 6%r6eﬁ é‘lﬂl%\?*tgpth.éaﬁr%’fdp%rtﬁk%ll?ﬁ‘zz forming a
ledge. In this configehhawer sidereldyaiyypadipettive slewinttiuf dn-prokfusidgnnatiative to the first port wall,
25 or the opposing siglghy/albiddsbanddhmpebikpian Wap arnampenmlienial MEGNam with respect to the
first port wall. The dai\ig‘%gzzézgorprostru%egt a\bOL{I the fi%&ort wall havil ength from a first point
223 to a second poin 'insag‘f‘fa% con |\é%lr%rii8?1r t‘f?o‘f'ﬁ%? P A S) edge of the
diverter ledge. The idR&iiaehryvinst ibesipreeHae abifehinatonsvid fouliiniel partadndiverter, resulting in

different diverter widtzaienrgdhetengimebdristiverisinionsyerthis Hasindivesigreonfiguration still
achieves diversion of 0 e water. plyg as. desired, although in this .embodiment higher
resistance. is obsera\?eréq%%l\%ﬁa%o%qvﬁ/%]gtgcﬁwxgd??l%qmawgtﬁ?ga& S%A%é?%%ébéﬁb] diment reduces
the cross-sectiénal Wbk srpredinitd jiort anriinalBe e wardaranbgaahyiiciopeAmginonally, in FIG. 9A

and 9B the junctiomafitb® peeendaaibli patts Wy be in fiuid connection with the same
source or different sources of fluid. It will be appreciated that the
connection between the poris may be made with a pipe, connecting pipe,
another junction or fitting, or the like. The port may form a socket, straight

15 or plain end pipe, or the like, and may be fitted and joined together in any

manner. FIG. 7B shows a side elevation perspective view of the anti-
backflow junction 292 that may be adapted to receive a separate accessory
294 fiting or pipe that may contain an additional or multipie ports. |

20 Other configurations of the diverter as discussed above with reference to
- FiG. 4 are shown in FIG, 9A-12B. For example, FIG. SA-B shows a
diverter 220 having a configuration that is a protrusion that extends
perpendicular to the first port wall 222 forming 2 ledge. In this configuration
there is no gradient or sioping of the protrusion relative to the first port wall,

25  or the opposing side wall 224 and the protrusion has a perpendicular
orientation with respect to the first port wall. The diverter 220 profrudes
about the first port wall 222 having a length from a first peint 223 fo a
second point 225 in a straight configuration 227 (not indicated in drawings)

~ edge of the diverter ledge. The diverter is not sculpted and no channel is
30 formed in the diverter, resulting in different diverter width along the length of
the diverter. However, this basic diverter configuration still achieves

- diversion of the water 1o form the water plug as desired, although in this
embodiment higher resistance is observed in operation when the fluid runs



5 first port 102 to the third port 106 as shown is a graduated junction with smooth edges and angle cut
away section in the second port section 114. The second port has a horizontal orientation with respect
to the first port and third port that have central axis in alignment. 10 FIG. 10A and 10B show an
embodiment of the anti-backflow junction device 100 having another configuration of diverter 230. The
diverter in this configuration is more like the diverte fhown in FIG. 5, 6A and 6B, than FIG. 9A and
9B, since the diverter is sculptured resulting in a smaller diverter width that is uniform across the
length of the diverter and the 15 surface of the diverter forms a cut away or channel 236. The diverter
extends about half the circumference of the wall forming the first port. Similar to the diverter of FIG.
9A and 9B, the diverter 230 is a protrusion that extends perpendicular to the first port wall 232. in this
configuration there ttemgigraidsenthis shopidigefntrasipretrinsicroseisenionsl eresiesthsoltshall 20 232 or the

opposing side walll %%ﬂ; Whehaly pebibedivayiarpaig. perpendicular to the side wall of the pipe also
yields an increased resistance to the fluid flow similar to the embodiment shown in FIG. 9A and 9B,

however the resistance observed is less than the embodiment shown in FIG. 9A and 9B. 25 FIG. 11A
and 11B show an e#utsistinadnt ibftHe 8AtEbAERAGH jnsban s Hesesordopiaitt WRoer configuration
of diverter 240. JTheggiversar {o4his teomiigupations mamlikeishe givaitesshnetvni. 5, 6A and 6B,
than FIG. 9A and 9B or FIG, 10A or 10B, since the diverter i ed forming 30 2 cut-out or
channel 246 resultifg’ f?mola; & %?ﬁ?v%?%? \?\}%W ﬁlé%él%ﬁngg%%&%%é %%mt% of the diverter, and
the diverter is graduEtedsesong et RasqineriiRaiaipapriaton vl stere R R BB half the

circumference of thenwaliréosBringathefesicpest. akkendiugntesdn this embodiment has a sloping,
gradient or ramping orientation with respect to the side wall of the 16 first port. This embodiment has a

fluid capacity that results from the reduction of the cross-sectional area of the first port that is gradual
along 10 FIG. 10A and 10B show an embodiment of the anti-backflow junction

device 100 having another configuration of diverter 230. The diverter in this
configuration is more like the diverter shown in FIG. 5, BA and 8B, than
FIG. 8A and 9B, since the diverter is sculpfured resulting in a smaller
diverter width that is uniform across the length of the diverter and the
15 surface of the diverter forms a cut away or channel 236. The diverter
extends about half the circumference of the wall forming the first port.
Similar to the diverter of FIG. 9A and 9B, the diverter 230 s a protrusion
that extends perpendicular to the first port wall 232. in this configuration
~ there is no gradient or sioping of the protrusion relative to the first port wail
20 232 or the opposing side wall 234. The nature of the diverter being
- perpendicular to the side wall of the pipe also yields an increased
resistance to the fluid flow similar to the embodiment shown in FIG. 9A and
. 9B, however the resistance observed is less than the embodiment shown in

. FiG. 8A and 8B.

L5

FIG. 11A and 11B show an embodiment of the anti-backflow junction
- device 100 having another configuration of diverter 240. The diverter in this
| "conﬂguration is more like the diverter shown in FIG. 5, 8A and 6B, than
_FIG. 9A and 9B or FIG, 10A or 10B, since the diverter is sculptured forming
30 a cut-out or channel 246 resulting in a smaller diverter width that is uniform
o across the length of the diverter, and the diverter is graduated along the
- length of the diverter. The diverter extends about half the circumference of
- the wall forming the first port. The diverter in this embodiment has a
:sloping, gradient or ramping orientation with respect to the side wall of the



. the depth of the diverter, i.e. the ratio between the first port opening mouth 152 and the nozzle head
opening 150 at point 124 along the depth of the 5 diverter. Additionally, in FIG. 11A and 11B the
junction of the second port 104 with the first port 102 to the third port 106 as shown is a graduated
junction with smooth edges and curves with escape cut away 114, with the second port 10 having a
vertical orientation. FIG. 12A and 12B show another embodiment of the anti-backflow junction device
160 having a double or multiple diverter configuratiolr%. The first diverter 162 is shown and is similar to
the diverters discussed previously 15 with respect to FIG. 3 to 11 B. The second diverter 164 is formed
in the side wall 264 opposite the first port wall 262 that the first diverter 162 protrudes. The water is
diverted twice in this configuration to form a water plug and resulting air flow 170 as shown and the
water is diverted towarchdhte SERBNEndinadt 268. 20idid ditipaeilly, theflesuk® Aramdii€B the junction of

the second port 10‘}8\9(&%.0%#'{&& RSt 0t ey &Rl I8 asspan kraiadupieg Junction with

escape cut away or ual part 114 and a sharp ed ge Join between the second and third port walls.

The second port 16@915"%]%% Wﬁﬁﬁﬁf?@?h@@l%’? 1§ PP YL APEANEIBOYB A and 12B show
that the first port antbthinebipibet dozriet mecegsarityg Hided oot dfigabogThe depttrall dxds of each of the
ports, first, secgnd ggdyLhird ports 166,168,167 is shown by dashed lines 272,274,276. In this 30
embodiment, the first, second and third ports have central axis that are in misalignment. The sidewall
264 of the first port is misaligned with the sidewall 266 of the third port. Likewise, the sidewall 268 of
the third port 167 idduitatighe dith tHéArtsWdB dhthersécor hersa@8dwikrddswite embodiment

shown in FIG. 4, th%@%%PBéW%‘Eﬂa%%%@ﬁ@ GRBBARA &7a g%ﬁa{e@s@aé%m@. and are

concentric. Additionally, Jn FIG. 4 the central. axis of eac aQvort J(%E) 18t4 gh86 IS sh own in parallel
orientation with eaéﬁﬂ oth e ges and curves WI escape Cu ay 2 s8con port

10 having a veriical crientation.

FIG. 12A and 12B show another embodiment of the anti-baciflow junction
device 160 having a double or multiple diverter configurations. The first
diverter 162 is shown and is similar to the diverters discussed previously

15 with respect to FIG. 3 1o 11B. The second diverter 164 is formed in the
side wall 264 opposite the first port wall 262 that the first diverter 162
profrudes., The water is diverted twice in this configuration to form a water
plug and resulting air flow 170 as shown and the water is diverted toward
the second port wall 268,

20
Additionally, in FIG. 12A and 12B the junciion of the second port 104 with
the first port 102 to the third port 106 as shown is graduated junction with
escape cul away or gradual part 114 and a sharp edge join beiween the
second and third port walls. The second port 168 is shown with pipe

25 having rectangular cross-section.

FIG. 12A and 12B show that the first port and third port do not necessarily

' need to be aligned. The ceniral axis of each of the ports, first, second and
third ports 166,168,167 is shown by dashed lines 272,274,276. In this

30 embodiment, the first, second and third poris have central axis that are in
' misalignment. "The sidewall 264 of the first port is misaligned with the
sidewall 266 of the third porl. Likewise, the sidewall 268 of the third port

- 167 is misaligned with the sidewall of the second port 168. Whereas the
embodiment shown in FIG. 4; the first port and third port share a common



other. The junction between the second port and the third port is in an unparallel orientation as shown
in FIG. 4 by dashed lines 182. Of course it 5 will be appreciated that other orientations may be
configured, such as the central axis of the first port, central axis of the second port, and central axis

of the third port are in parallel or non-parallel orientation and vertical, non- vertical or horizontal
alignment or misalignment: 10 FIG. 13 shows anothey;embodiment of the anti-backflow junction 280
having the first port 282 as a separate unit from the second port 284 and the third port 286. The first
port unit 283 has a diverter 283. The first port unit 288 may be fitted or joined with the second port unit
284 to form a junction device 280. Additionally, a third port unit 286 may be fitted or 15 joined to the

second port junction unit 284. I, thi bagdiment the first port unijt 282 may be a reducer and the
Cen%(%@f ’%%%Bbqe%nwggéetﬁ%{cgPé”gtaﬁ%gli&’fﬁ‘lh'iérlrfdﬁsfh}b?ﬁ@”ﬁﬁfts are fitted

second port junction un
together and are coR¥Eritficar) AIRfha80aE3 480 s BelsHabliraiial 88ieMtatichimdtbaracmit 286 may

also be a reducer thatﬁsrstarrmlaamhmzéhhaagmg@ﬁ%eTE&dﬁcf|§msaw&8%mtﬁsr{|r‘i§ﬂér¢;§9rambOf fETthOd
400 FIG. 16 as an emhodiment.in dashed box 40 ill also pbe reciated that the anti-backflow
junction device mayuBgaga(j%Etoenc? ?(% ?}ggeﬁl\?es é}yggf{a%é g'\%é:jé’e‘z%s(ﬁ?/dgggsfiﬁgg §F Bkt may contain
an additional or fultiflebsrepresiatrsiihehathenssestadiansitmaydrerernig e Gich1d; #8 In another

embodiment, a stack&ifiis-astsainagessystetanvihediphiraisioddnionsd dhgannested in a series
configuration joined gyﬂ(;é)%!%c 'gg e%om shown in FIG, 14. The stack 200 is in fluid
communication with a [ainwatgr.outlet 2 f %%dgrgr%gvgé?%ggr T]?f%‘ﬂr?é@a’ﬁ%ﬁ e¥ack 30 and a
drain pipe 206 and dFHFS®S BRARER RIFATGRHYE Stigelgnm@function device 100 is in fluid
communication with other junction devices 100 in the stack such that the third port of an upper

Junction device,is in fed comrBHRICARABIUNBAHER ATl RdUAEIR, Iy Rosiioned below the
upper junction device. In an embodiment a horizontal pipe 210 and source Q

having the first port 282 as a separate unit from the second port 284 and
the third port 286. The first port unit 283 has a diverter 283. The first port
unit 288 may be fitted or joined with the second pert unit 284 to form a
junction device 280. Additionally, a third port unit 286 may be fitted or
15 joined to the second port junction unit 284. In this embodiment the first port
unit 282 may be a reducer and the second port junction unit 284 may be a
y-tee that are standard in the industry. The units are fitted together and are
concentrically aligned as shown by dashed line 288. The third port unit 286
may also be a reducer that is standard in the industry. This is also shown
- 20 in the flow diagram of method 400 FIG, 16 as an embodiment in dashed
box 408. It will also be appreciated that the anti-backflow junction device
may be adapted fo receive a separate accessory 294 fitting or pipe that
may contain an additional or multipie ports as shown and discussed with

‘ reference to FIG. 78. |

25

In another embodiment, a stack 200 is a drainage system with a plurality of
 junctions 100 connected in a series configuration joined by connecting
7 piping 202, as shown in FIG. 14, The stack 200 is in fiuid communication
with a rainwater outlet 204 and rainwater pipe 214 at the top of the stack
130 and a drain pipe 206 .and drain 208 at the bottom of the stack. The junction
device 100 is in fluid communication with other junction devices 100 in the
- stack such that the third port of an upper junction device is in fiuid
Qommunlication with the first port of thé junction device positioned below the
5 fupperjuncﬁon device. Inan embodiment a horizontal pipe 210 and source



212 is also in fluid communication with each junction device 100. Although it is preferred that all
junctions in the stacks be the anti-backflow junctions 100, the inclusion of one or more in a
conventional gravity rain water down pipe configuration may improve the system at that junction. It will
be 5 appreciated that a stack designed to function with the anti-backflow fitting may be mixed with
conventional junctions. This is also shown in the flow, diagram of method 400 of FIG. 16 as an
embodiment in dashed box 410. Additionally, it will be appreciated that the dimensions of the
anti-backflow to junction device 100 may be sized to maximize overall flow rate while remaining within
the certified flow rate of the anti-backflow fitting. It will be appreciated that the anti-backflow fitting may
be implemented in a fully conventional gravity RWDP systems, as well as to connect to siphonic 15

and non-siphonic sy&t@rissaisiim8Hié eyrararpisatienavifivaand Mian dvinsrddre HiBRWhre filled with
water and contain nq Rihanshexhihit fNlj@etieatehdl sucksypichlyant-highfiosejinadttmegs with siphonic
drainage systems, t ain | i I ' onies. In an
embodiment shownqrﬁq:%? Tg %%J%’?]ﬁ?g%ﬂ@ﬁgxﬁg&@?ﬁg%ﬁ%ﬁﬁ%ﬁ f)%%?llspiphonic drainage
systems and non-sifiShROBTEHRERD syateiRPEBvaEoiR SYRIRRIFEYRR AL WitloUikiBRificant
enlargement in pipe figa:thaédvicatld bavk besgneenioifeddiptheitotnecatibbatidon-Siinonic drainage

system while controling the, Rressre ypiuating A Rieverving i@nkdakliow foagipe size or gauge

may be maintained on either side of the 25|'Lunct|on 320. For example,in one empadiment the siphonic
outlet may be in fluidiaBAMSEBHRALORiAAR: 1 Bips 2 SRR A SAREPSiBR*40 having a gauge or
dimension of 2" (50mm), and after junction 320 and anti- backflow junction 100 the connecting pipe

302 may have a gaugear SINENSIBE b CRIE ek bR ibe pmi-backliorniunction the 30

connecting pipe 302 would need to be enlarged at least 3 times thi§e§i eﬂOOflp?eur%%nié will be
appreciated thaf thel WHHBRARHIGR jUHEABY d&¥idEOE MR NS PSR ready foreCeive the different
“dimensioned pipes a¢mHfsirenvitportes seciiiet dojuratt o tBeewidaekfew Béingquired. 19

It will be appreciated that the anti-backflow fitting may be implemented in a
fully conventional gravity RWDP systems, as well as to conneet fo siphonic
15  and non-siphonic systems. Siphonic systems are drainage systems where
the pipes are filled with water and contain no air and exhibit full bore water
flow. Typically, in high rise buildings with siphonic drainage systems, the
main drainage is completely separate from the drainage of balconies. Inan
embodiment shown in FIG, 15, the junction device allows the combination
- 20 of both siphonic drainage systems and non-siphonic drainage systems to
form a hybrid system 300 without significant enlargement in pipe size that
.would. have been required in the conventional non-siphonic drainage
system while controlling the pressure fluctuation and preventing any
" backflow. The pipe size or gauge may be maintained on either side of the

25 ~ junction 320. For example in one embodiment the siphonic outlet may be '
| ~ in fluid connection with rainwater pipe 314, and connecling pipe 302 having
'.a gauge or dimension of 2" (50mm), and after junction 320 and anti-
* backflow - junction 100 the connecting pipe 302 may have a gauge or
" dimension of 3" (75mm) where without the anti-backflow junction the
36 connecting pipe 302 would need to be enlarged at least 3 times this size.
Of course it will be appreciated that the anti-backflow junction device 100
_ | may have ports ready to receive the different dimensioned pipes at different

- 'borts, such that junction 320 would not be required.



Whilst there has been described in the foregoing description preferred embodiments of the present
invention, it will be understood by those skilled in the technology concerned that many variations or
modifications in details of design or construction may be made without departing from the present 5
invention. MCSLLP 2 Claims: 1. A fluid junction device for managing a first fluid flowing from at least
two sources and a second fluid from at least one soyyce, the second fluid capable of a negative
pressure flow and a positive pressure flow, the device comprising: a body having a first port adapted
for fluid communication with the first fluid from a first source, a second port adapted for fluid
communication with the first fluid from a second fluid source, a third port for the discharge of the first
fluid received from first and second ports, the body forming a junction between the first and second
port and third port, aftiilatdivereehatohaen fesndbpmitichedERaga HesseiernsefstHe body at the
junction for divertingsiiedieenef Snentirsidbuiel frosnddie #ivsl sruicecknondhs fiistpektital the third port,
with a_side wall of -tF‘netr?ee%oﬁ‘w%?c?% *&%XH%%%Q t%%?ﬁl%ﬁ@gﬁx‘@és%?ﬂ?ﬁeﬁe HYRGAR&QsGape for the

second fluid in either a pogﬁlve pressure flow or negative pressure tflow through the second port. 2. A
first port unit adaptedf @PHETEBNFRRSERCHAR TaA Bj BBRTHIARUL SR ANRE £ BB P BRI Unit forming a
fluid junction deyice ifaentianaging a first fluid flowing from at least two sources and a second fluid from
at least one source, the second fluid capable of a negative pressure flow and a positive pressure flow,
the device comprising: a body having a first port of the first port unit adapted for fluid communication
with the first fluid from a first source, a second port of the second port unit adapted for fluid - '
communication with the first fluid from a second fluid source, a third port for the discharge of the first
fluid received from first and second ports, the body forming a junction between the first and second
port and third port, and the first port unit comprising a diverter formed in the junction defining a nozzle
formed in the body at the junction for diverting the flow of the first fluid from the first source from the
first port to the third port, with a side wall of the second port having an escape cutaway, and so



forming an escape for the second fluid in either a positive pressure flow or negative pressure flow
through the second port. 3. A second port unit adapted to be connected and in fluid communication
with a first port unit forming a fluid junction device for managing a first fluid flowing fromVi e b8t two
sources and a second fluid from at least one source, the second fluid capable of a negative pressure
flow and a positive pressure flow, the device.comprising: a body having a first port-of the first port unit
adapted for fluid communication with the first fluid from a first source, a second port of the second port
unit adapte@!®iMfluid communication with the first fluid from a second fluid source, a third port for the
discharge of the first fluid received from first and second ports, the body forming a junction between
the first and second port and third port, and a diverter formed in the junction defining a nozzle formed
in the body atAheinciies fefdive ftingdheyfieve of the fisstdicyfiam ttedist tsauscerfranadbe first port
to the third percaithiaidsicervealleatthesecand, poe breving Bindesazarecotawaygabvel so forming an
escape for ghsseedhavfand psithive aeositivd presardelisg ervmedrinivesppedyinaviieve trdugh the
second porpadt aﬂw@é\f@%fbf%wwwm@ﬁfé%\fﬁémH*idtlﬁfé’rﬁ@zﬁétﬁf?ﬁﬁ%ea TRACPAssage for the
second fluuﬂ’%‘ égéﬁ fiRrdlmh %@éﬁt‘?ﬁﬂoﬁ 51 ‘E‘é"@frhﬁ %‘??é‘%ftlﬁ 8if98$84 vherein the
diverter is H\‘?e?ﬁﬂé%?e ' he ] P 'ESCI%?’ﬁd rﬁfgtﬂﬁﬁ fg‘? rﬁ? ﬁ | ﬁwg proximity of

e L e
é)ﬁPs

claims 1-5 WSl OF% ﬁﬂ% Al s eriating the
pressure angy é SI5aha @sﬁm af ggemt(;m@; tEﬁo“%chﬁﬁhJa Be'dlgxige of any one
of claims 1- ﬁéNMﬁe ﬂmdws&%%&ﬁ% exteading Homgailshaepthomnt inrasidewall of the
first port angd-gxtenging to a second depth pointin the side wall of. the first port. 8. The device of claim
7 wherein the second depth point in the side wall of the first port is the nozzle head of the nozzle. 9.

The device dfAafiFopRrofHi AR LB R FASricH IR AsE SATTAEECREYM ‘q ty & second

port uhit forming a fluid junction device for managing a first fluid flowing Trom at least
two sources and a second fluid from at least one source, the second fluid capable of a
negative pressure flow and a positive pressure flow, the device comprising: a body
having a first port of the first port unit adapted for fiuid communication with the first fluid
from a first source, a second port of the second port unit adapted for fluid
communication with the first fluid from a second fluid source, a third port for the
discharge of the first fluid received from first and second ports, the body forming a
iunction between the first and second port and third port, and the first port unit
comprising a diverter formed in the junction defining a nozzle formed in the body at the
junction for diverting the flow of the first fiuid from the first source from the first port to
the third port, with a side wall of the second port having an escape cutaway, and so
forming an escape for the second fluid in either a positive pressure flow or negative
pressure flow through the second port.,

3. A second port unit adapted to be connected and in fluid communication with a first
part unit forming a fluid juncticn device for managing = first fluid

flowing from at least two sources and a second fluid from at least one source, the
second fluid capable of a negative pressure flow and a positive pressure flow, the
device comprising: a body having a first port of the first port unit adapted for fluid
communication with the first fluid from a first source, a second port of the second port
unit adapted for fluid communication with the first fluid from a second fluic source, a
third port for the discharge of the first fluid received from first and second ports, the
body forming a junction between the first and second pert and third port, and a diverter
formed in the junction defining a nozzle formed in the body at the junction for diverting
the filow of the first fiuid from the first scurce from the first port to the third port, with a
side wall of the second port having an escape cutaway, and so forming an escape for
the second fluid in either a positive pressure fiow or negative pressure flow through the
second port.

4. The device of any one of claims 1-3 wherein the nozzle forms a clear passage for
the second fluid to escape through the second port.

5. The davice of any one of claims 1-4 wherein the diverter is arranged to divert water
in the junction to form a first fluid plug is formed in the proximity of the first port
adjacent the nozzle formed at the junclion.



length extending from a first length point in a side wall of the first port along the surface of the diverter
to a second length point in a side wall of the first port. 10. The device of any one of claims 1-9 wherein
the diverter has surface with a channel in the surface. 11. The device of any one of clainygk10s
wherein the diverter has a uniform width along the length of the diverter. 12. The device of any one of
claims 1-10 wherein the diverter has a nonuniform width along the length of the diverter. 13. The
device of any one of claims 1-12 wherein the Hiverter has a uniform width along the depth of the
diverter. 14. The device of any one of claims 1-12 wherein the diverter has a nonuniform depth along

the depth of therlivgHgEc15-shpesevicshanysana Ll slaimsd-Ad iwheteindhs: divertardqgms a ledge.
16. The devigayef maYiRNa.04 sRIFS kctouhe e shesbady-eariprses & secardndiverighformed at the
junction of thenseeeartidipast fes tivering the flow of the first fluid from the first diverter to the third port

and forming a water plug. 17. The device of any one of claims 1-16 wherein the first port has a central
axis that is cOnCehHRAR HIRHeRPGRhSEERRTR Whssiniewivarsornass PR one of
claims 1-16 @H&g&ﬁeﬁﬁgl ﬁ?gﬁgﬁ;ﬁs g8 Walklitar Ji5E 5 a8dmrkangingd winse Xah ep a8 6t the third

port. 19. The Ia%wcg g’raany’ one o EParlth 1-18 wherein the first fluid is water. 20. The device of any
one of claimsg17}R whereinrthgiserandduidris alicadd ddgrdpyisenirnyane Of laimns d-20-wherein
the first port, isenemdnostrand diiick portiare adapted to receive pipes of various cross-sections such as
rectangular, square, oval and the like. 22. The device of claim 21 wherein the pipe has a circular

cross-sectior?-MESEF Y 88y ‘?H‘?,?fé?\‘ﬁ(‘f@%? danpeRinireHpidseiiehe tHer@erdnthe pipe adapted
to be received BY REFNEFIIIFPTE BIEEESE WAPHY Hidsie G AR IR Hdapted to be received by the

second port. port ajong the surface of the diverter to a second length point in a side wall of the first
port.

10. The device of any one of claims 1-8 wherein the diverter has surface with a channel
in the surface.

11. The device of any one of claims 1-10 wherein the diverter has a uniform width
aiong the length of the diverter.

12. The device of any one of claims 1-10 wherein the diverter has a nonuniform width
along the length of the diverter.

13. The device of any one of claims 1-12 wharein the diverter has a uniform width
aiong the depth of the diverter.

14. The device of any one of claims 1-12 wherein the diverter has a nonuniform depth
along the depth of the diverter.

15. The device of any one of claims 1-14 wherein the diverter forms a ledge.

16. The device of any one of claims 1-15 wherein the body comprises a second
diverter formed &t the junction of the second port for diverting the flow of the first fluid
from the first diverter {o the third port and forming a water plug.

17. The device of any one of claims 1-18 wherein the first port has a central axis that is
cencentrically aligned with a central axis of the third port.

18. The device of any one of claims 1-16 wherein the first port has a centraf axis that is
misaligned with a central axis of the third port.

19. The device of any one of claims 1-18 wherein the first fluid is water,
2C. The device of any one of claims 1-18 wherein the second fluid is air.

21. The device of any one of claims 1-20 wherein the first port, second port and third
port are adapted to receive pipes of various cross-sections such as rectangular, square,
ovai and the like.

22. The device of claim 21 wherein the pipe has a circular cross-section.



24. The device of any one of claims 21-23 wherein the diameter of the pipe adapted to be received by
the first port is the same as the diameter of the pipe adapted to be received at the third port. 25. The'
device of any one of claims 1-24 wherein the device is adapted to an open channel gravif{ &p&ifge
system. 26. The device of any one of claims 124 wherein the device is adapted to a siphonic
drainage system. 27. The device of any one of claims 1-26 wherein the second port comprises multiple
ports adapted for fluid communication with the first fluid from a third fluid source and proximate the
second por 28 rEhtderict ddiang ionelafvotairs 12 diadneteinthiechody stenmdsesha plurality of ports
proximate adapte foy fhedicorrrivnicsdder (With the fieniited §fdne mspecivtephlaraditieoffledd sources
and proximatettgesgeenndqsbre. 29. The device of any one of claims 1-28 wherein the first port
o s esp ool o SO UGS B SN B0l M e e
second porGiyt BeIg elrendediche nnestediogeiiel 0.  The deyice nbclaim Zh wherein the first
port unit is aJ, L+ 3= tHig dgMice of claim 29 or 30 wherein the second port unit is a y-tee. 32. The
device of any one of claims 1-31 wherein the opening of the nozzle is 10% to 25% the opening of the
first port. 3329 Traidegessystamaunspakines d Phrahsyon desideddn aaertdande #itARERy one of
claims 1-33dernmigiperstack ardevieedetfe output of an upper device in fluid communication with the
first port of wer device. 34. The drai 3 i . | Ir rt of the upper
device is flu%ée‘ g&ﬁ%\égg%at%ng gi?) 8?1%‘ @%&%@?ﬁ%@%ﬂi@ nrg%%e%g;lggié%t%ﬁrﬁ t%%%oér@a wherein
each device comprises an escape for the second fluid in either a positive pressure flow or negative
pressure floav tteudéyiteeosecpruhgof tefimadhBevitesB6tha seethoidofot searmaigesyradfitstefluid flowing
from at leaspavie stanteeSenftlid seovndnifigiigfroith dbectist Buie Sourechiriefsetopd tRikNEapable of a
negative pressuresfidibanecergdsitive pressure flow, the method comprising: receiving the first fluid
from the firspfluid spurce i 2 fuiddupdiiondeussUraiing abosy ayinaa irstppsigdapted for fluid

ports proximate adapted for fluid communication with the first fluid from respective

piurality of fiuid sources and proximate the second port.

29. The device of any one of claims 1-28 wherein the first port comprises a first port
unit, and the second port comprises a second port unit, the first port unit and the
second port unit being arranged to be connected together.

30. The device of claim 29 wherein the first port unit is a reducer.
31. The device of claim 29 or 30 wherein the second port unit is a y-tee.

32. The device of any one of claims 1-31 wherein the opening of the nozzie is 10% to
25% the opening of the first port.

33. A drainage system comprising a pluratity of devices in accordance with any one of
claims 1-33 forming a stack of devicas, the output of an upper device in fluid
communication with the first port of the lower device.

34. The drainage system of claim 33 wherein the first port of the upper device is fiuidly
connacted to a siphonic outlet.

35. The drainage system of claim 33 or 34 wherein each device comprises an escape
for the second fluid in either a positive pressure flow or negative pressure flow through
the sscond port of each device.

36. A method for managing a first fiuid flowing from at least two sources and a second
fluid from at least one source, the second fluid capable of a negative pressure flow and
a positive pressure flow, the method comprising: receiving the first fluid from the first
fluid source in a fluid junction device having a body having a first port adapted for fiuid
communication with the first fluid from a first source, a second port adapted for fluid
communication with the first fluid from a second fluid source, a third port for the
discharge of the first fluid received from first and second ports, the body forming a
junction between the first and second port and third port; diverting the first fiuid with a
diverter formed in the junction defining a nozzle formed in the body at the junction for
diverting the flow of the first fiuid from the first source from the first port to the third port;



communication with the first fluid from a first source, a second port adapted for fluid communication
with the first fluid from a second fluid source, a third port for the discharge of the first fluid riceived
from first and second ports, the body forming a junction between the first and second por ird
port; diverting the first fluid with a diverter formed in the junction defining a nozzle formed in the body
at the junction for diverting the flow of the firs&fluid from the first source from the first port to the third
port; MCSLLP 23 and forming an escape for the second fluid in either a positive pressure flow or
negative pressure flow through the second port. 37. The method of claim 36 further comprising
connecting a st foreiogismdhsgpetmtheniatiar wihreeseepacbpatiurittaarfrsbRent unit comprising
the first port of'&§@tHeierfsactiofctethce gntidtse seubpdport unit comprising the second port of the
fluid junction gt;vjr%e. %8thT%e0@C?tpnq é’ff claim-36 or 37 further comprising connecting a plurality of
devices formi%ﬁqg@ %? .\{ﬁcg the U rpf:% UBSDEPHIRAERIF MiRH RUMAT HICDN with the first
t of a lowerdeVices 30 L0R ?@5@ clain] setfirther SRS ROIFIRG A B eapePtdithe
port of & lowen eyl o oL eMPAOLCINY Bl Sl iy Bl e e
second fluid ipgither&pesitive pressure flow of a negative pressure oW/ Phrcgjﬁ’gh H&%sdtBnd port of
each device in the stack of devices. 40. The method of any one of claims 36-39 wherein diverting the
first fluid incred&es arasphedsiirelaindsGeatogityotirecdisphaie dtoweafitheafisstrHiibid dreeythes first port to

the third port_form'ing a stack of devices, the output of an upper device in fluid communication with
the first port of a lower devics.

39. The method of claim 38 further comprising forming an escape for the second fiuid

in either a positive pressure flow or a negative pressure flow through the second port of
each device in the stack of devices.

40. The method of any one of claims 36-39 wherein diverting the first fiuid increases

tgedpressure and velocity of the discharge fiow of the first fluid from the first port {o the
third port.



