1 JUNCTI ON DEVI CE, SYSTEM AND METHOD FOR FLUI D DRAI NAGE Field of the
Invention 5 This invention relates to devices for managing fluid fl ow
within fluid drainage systems, and noré particularly to junction devices
for fluid drainage systens. 10 Background of the Invention The design
principle for junctions within conventional gravity rain water down pipe
systens (RWDP) is based on the principle of open channel (non-pressured
flow). FIG 1 shows a conventional junction 10 commonly 15 used in rain
wat er down pi pe SUNGHON DEHCE: SXSERM ANRIMETHRP FOR RIUIDBRAINABEN pi pe 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 opposit ¢idHEHd Mehtish cated by arrow 20 in the center of the 20
pi pe. Water also flows al ong connecting horizontal pipe 14 in the direction
i ndi cated by arrow 32. In standard codes of practice such as the British

standar d and. t s JEnRgERE) SIS FarBIATRLE TGRSR 1GIS6- : 2000

suggests a fill rate 25 of 33% for rain water _ systens for
vertical pipe $2ina9g sysipsi and mateparigulaiiyrte koatian deyicpedorflaid Such gui del i nes
are intended t@raiR¥aNEtemRl €ssure fluctuations in the rain water down pipe
systens which |ead to” water 36 being pushed out fromthe horizontal
branches 14. The vertical down pipe 12 is typically fluidly connected to
the mai n dg@i nage sources 30 such as the roof top of a building. The

hori zontal branches typically fluidly connect the secondary drai nage

sour ces such a?aF'FQTBP"QL?FFP&Q%')’e'F‘I'%r wast es, bal conies, planter drainage,

or the like asTrbaudign prifddie fof junelidrR8viRT EdrcdhtiondQMiR BB weder VWIEN pressure
fluctuation occurs in conventional gravit
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 direction indicated by arrow 20 in the center of the
20  pipe. Water 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. Such guidelines are intended to prevent
: préssure 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 fiuidly 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 wastes,
~ balconies, planter drainage, or the like as shown in FIG. 2 to the vertical
~down pipe 12. When pressure fluctuation occurs in conventional g-favity
rain water down pipe systems, a water plug 34 is formed in the down pipe



rain water down pipe systens, a water plug 34 is fornmed in the down pipe 2
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 terned as backflow. This
backf| ow probl em has been the uncertainty factor for devel opnent, 5
especially for high rise residential buildings where bal coni es drai nage and
| obbi es drainage are |inked to common rain water down pi pe systens.
However, even i1g PAgvesting thedlowrf B 20eausing thetaima deek daydad2.oTheaiatst i ce of 33%
Fill rate, presgsd@rdebiysHbiRbh iﬂﬁ)ytpétcbﬁﬂecf?ﬁgfﬁgriz#)lﬁ'taﬁﬂﬁeflﬁ"ahﬁ’w' ng

e (tor exanple, oodi n

situations: 10 subnerged di sc ar_'g g I'n drains),

occurrence of PYEsihe wateid6 o4t nTitscommnnly teimped as/backfiew. Enid/ or
occurrences m%@ckf@%%ﬁbﬁf@raﬂﬁa‘é'b@@nﬂ%Lﬁﬁ@ﬁéiﬁtx‘gééé&fﬁ%véfo?&@ d_code of
r ed frill r

practice flow rate extends beyond recomme rate of 33% 15
Backf | ow océ&ur $shally ferdigh degrresidentipghbuldings imhermbalgnmiescirainagsd amt a rain

vater doun pi DRBkSI@ahide SETRKEL 6lobrhid 8 Wi R Sbe Rfkider 1o Vet o

pl ugs, thus preventing air from escapl ng upwar e center of the
pi pe. Instead, air escapes through the side branches 14 causi ng backfl ow.

Escaping air T ipilldCaRaRGHhS pfir% KN RS sﬁﬂﬁérﬁicﬁgeﬂ}ﬁratzﬁc%\'&fS \ereas air
20 being drawn into the pipe from the branches i's known as negative air
flow. Signifi 8&rte.pressuiefchsionegay pliloosuids $he ieowing situatiags:f or m i nsi de

t he pi pes ur i ; ah%- ; 110 cases the air
t hat nat ur éiﬁl yb%{}%@&ﬁ%ﬁ%}héﬁé ﬁﬁp%{)s_l tl’ﬁgo‘%ﬁ mfacf%]bvé)f é\écut@n%!rjgﬁ\jent ed from
escapi ng. The podstinihe minwatpodpwrspipheystens, cad/or ocaustieapes whdir ough t he

near est passagg&ﬂ{git@mg% gorﬂgglr@hltye L4y @gg%mg&ﬂgiﬂ?‘g @ floor outlets.

When this occurs, air brings g water an are rced out through
the floor out | extendsieypad rrecenpiendae fihrad®Pedd%.n pressure fluctuations is
due to its uncertainty and unpredictability. 30 In conventional systens

where a nunber of Ij unctions are arranged in a
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 prevented from escaping. The positive air flow is then forced 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 uncertainty and unpredictability.
30
In conventional systems where a number of junctions are arranged in a
stack configuration, different pressure fluctuations may be experienced at
_the upper most junctions in the stack compared to the lower most junctions,

~and backflow may be observed.



stack configuration, different pressure fluctuations may be experienced at
t he upper nost junctions in the stack conpared to the |ower nost junctions,
and backfl ow may be observed. 3 Additidnally, in conventional junctions as
descri bed above are not conpatible or easily adaptable in siphonic rain
wat er down pi pe (SRWDP) systens (siphonic drainage systens). Typically, in
high rise buildings wwth 5 siphonic drai nage systens, the main drainage is
conpletely separate from the drai nage of secondary drai nage such as fl oor
outlets, floor wastes, balconies, planter drainage and the |ike. The main

drai nage | 5 notglthellin CAIIRBHA% ML SR RRANIRALY oY Ainage because

si phoni ¢ systens are “dral hage sy ere the pipes are filled with

wat er and cont &mpaiblepr easly adaptaliairbsiphonig rainbwater destraripg (SFWDPY pi cal |y,

pi pes comonly i Malgfola} ral NA0e SYShes.: - si ze of

pi pes comonl ysgggﬁsi(ﬂpl%conveﬁtg?%g% rg%a\q;iy@éél é%'%&gy gﬁégﬁkﬁgﬁpe syst ens
(non-si phonfc @ivhbmiageainagesivetenis, thegnaieeainsige is complétplyeeparath iomage
systens, the d ' ' | . " [ =SL phoni ¢

i ai nage syst ef WRKAGe bFsecbBiry Bt subi A llor Bts) ol BBSBEPE0" oy
The si phoni c obeicenties,fardenjainage antbihe like. pBe maintdainageph ool fuidly ai nage
system are spec) | ; | - | he system and
t he pipe gaugeegﬁéglyegqn@?{etgg%gcénﬁgnmé%v\ﬁé’%?%ghls%&? ﬁk:ae'ﬁéglg%&éorﬂnélg%gedr ai nage

syst em connect gepinagetsiystegispriwne the pinsiase §lladawithheatenandocdnéaim 8o airi vel y

smal ler th [ ' | : fhe pipe is
compl ot el y 71 1 PR Rl BDtchslb AE SRy Kilel Thry o\ Wit

non- si phoni ¢ pHiginage systamsiaoh 18f thestizshefmines comanty wgediim wi | | i ntroduce

air into the SE@*&%Hii&ﬁﬁ@bmﬁa\?at@F% ipd I%&%slglengf(nt‘éﬂ-esfdhgw Ifaif i St phoni f )

syst em t her eby uci ng the \l nage capac SI ghpnl_ system
i s al so not re8¥sterRdEdr pxamplegn gippanie dejnagersystomisethe Slowominedsed to a

what 5 conyent PRalP 2 JR0A AR RoRS phbithldngcl L ARUERITOM oHBLET, | "7
occurrenceldf prisghunas § gaugerd 6l GHOmmin Taesiphvpnic putlely taedingdhe hi s
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 to the siphonic
outlets is chosen to be relatively smaller than in non-siphonic drainage
20 systems to ensure that the pipe is completely filled with water. It is not
recommended to connect a non-siphonic pipe or junction to a siphonic
-system as it will introduce 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
- result in occurrence of pressure fluctuations. An attempt to overcome this
is to enlarge the diameter of the non-siphonic pipe and design the non-
Siphonic pipe with 33% filled. However, having pipes of different diameter
30  is unsatisfactory and not economical as the down pipe required in the non-
siphonic components must be enlarged 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



is to enlarge the dianeter of the non-siphonic pipe and design the non-
siphonic pipe with 33%filled. However, having pipes of different dianeter
30 is unsatisfactory and not econonical 4as the down pipe required in the
non- si phoni ¢ conponents nust be enlarged for nost applications. |In nost
cases the down pipes in the non-siphonic systemare required to be

enl arged by 3 tines or |arger based on the guideline given by the code of
practice. For exanpl e where the sj ﬁho_ni c drai nage system conponents 4 are
2" (50mm) and fa5e 2t (PEmmsmngriercihel siaherig drainage sstem te samast tordnep-non-

si phonic drain 1 alMal- TN f _BaRs Sl i c pipes
syst em nust be%gﬁolﬁbg?s‘?ﬁ%qé%gé@m%%? lr_i?_?]rg?g%' Os?z;é,@ttip]%ﬁ@ ggﬂ%ﬁéngg%"for a
devi ce and syst¥ferrausthgdt east® (350mnpbl em associ ated with conventi onal
dr ai nage systens, and in particular to solve the backflow problemin

hori zontal branches |linked into rain water down pipe systens. 1o Sunmary
of the Invefti dielaiorgciberedandeedfaris davicaspe systen thataddraseeg #on there is

provided a 11 UifoniérhBetdRtledih E6hykRiorBPAAMLRT s Rtdrhd Hndih BhdiclioWi ng f rom

at | east two sources a secon at [east one source, the
second fluid cépapvethebagkiiomerrablerdn hedzosital branclss linkad intp eain watee pressure
flow, the devi ggyaQiP¥dysiens. 15 a body having a first port adapted for fluid
comunication wwth thefirst fluid froma first source, a second port
adapted for fluid communication with the first fluid froma second fluid

source, a thi r duRghinfditn fedlisaharge of the first fluid received from
first and second ports, the body formng a junction between the first and

second port andn @¢fordange mith anmepect af heinventiarothareds provispdian®id unct i on
defining a nozzl@idPidiRe fbﬂnhl?fgéﬁq)é}iﬁrsf"ﬁui& ﬁ&mh&p{rsﬁf éf’il?]d;sf’gwcpéo‘ﬁ%ets' ng the

flow of the first fluid from Irst source fromthe first port to the
third port foPRi Ageeenddbitisen pbleastnnesonmadiheisacend fivikeanable dapositi ve

Do et . “ar BRSBTS AR LB, WP ARS SRR B, |1
15 abody 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
fiuid 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
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 pressure

flow or negative pressure flow 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 fluid from the first 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 second port for diverting the flow of the first fiuid from the
first diverter to the third port and forming. The first port may have a central
'_axis that is concentricly aligned with a central axis of the third port, or the



communi cation with a second port unit formng the fluid junction device.
The diverter is arranged to divert water in the junction to forma first
fluid plug is formed in the proximity &f the first port adjacent the
nozzle formed at the junction. The nozzle may forma jet of the first
fluid fromthe first fluid 30 source increasing the pressure and velocity
of the discharge flow of the first fluid at the third port. The body may
conprise a second diverter formed at the junction of the second port for
di verting the firgwosmaaveiarapntral axisdhatismisaligned withsa centiabaxizef the t he third
port and form RgygJhe first port may have a central 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 msaligned with a central axis of the
third port. [ nlaaeerdrnseavityantaspactssifedtvestion therd iswesvidedra draieage i s provi ded
a drai nage s5 oRR Sy L L ing a stack of
devi ces, V\/rslergyﬁgf‘hree oult %Ht%ldg%a@%Bt%%)@ﬁgg%(r\gﬁicgeggéb?ﬁﬁ?éﬁ%g]mmni cation with
the first portwhefein e qubiig of areuprss devieein fyisl caremunication vdthdhenfirge syst em may

i e iskcaseminicatioe vihahenérg X
o hegative prener b RECRRM toHs il GakeBe TyORTe SuTRE 10" n "

oW t rouP. the second eac Icé. 10 In
accordance w t @n&scapsetthesecenidiuihineitheranpasitveeressups oW efeoativeet hod  f or

i fi i 1 ources and a second
managi ng a fir ekl ihwf thRWgA%hd §e%§h§£e)%rg ﬁi}‘%urt&\%gc%

fluid fromat l[east one source, t apabl e of a negative

pr es'jsu_re fII_@)w and a positive pressure flow, the nmethod conprising 15
receiving the {f s&lorddngb dith %ﬂ@sé&?o thE Hvehti me%gk”ﬁﬁ/id Haqgéth&'jd junction
device having a body having a first port adapte 1por fel uird comuni cation
with the firsforfmanegingredisidiuid flosdngsisam ebleast twe sowdepand a seeqnded for fluid
comuni cati on gWatRnt H8eddi 688 sdirtd i i ce, athird
port for the discharge ot thgf%:’é%,?gé%#&b%ﬂ?@%%%é%hﬁg?ﬁ?@ivést and second
ports, the bodpressyigitiay andzopgsilive Prasaunedlowe the reefbod ceraprisiid second port and

jt B'n:: f'i por ;g% ?L}’%Mgﬁghé R&st fili& Fhmitha'tidt Mid Bo@edinShidig funt®®diden the
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 to the third port; and
forming an escape for the second fluid in either a positive pressure flow or

25 ' negative pressure flow 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

30 fluid junction device. A plurality of devices are connected to 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 is 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



nozzle formed in the body at the junction for diverting the flow of the
first fluid fromthe first source fromthe first port to the third port;
and formng an escape for the second fl % d in either a positive pressure
flow or 25 negative pressure flow through the second port. In enbodi nents,
a first port unit is connected in fluid comunication with a second port
unit, the first port unit conprising the first port of the fluid junction
device, and the second port unit conprising the second port of the 30 fluid
junction devi cdirstAuiglis fiypited todmcrersgitoe preseiere cod yelotiboofite diseharge st ack of

devices, the o k of devices is in fluid
Wotr 1 fi Fr?ﬂidlbofﬂﬁﬁ tt%eﬂf%tcd%rq 8 tﬁé‘fﬁur& @éﬁ

comuni cation wth the rst port o ower Ice. An escape is forned
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. Thé 6 _first fluid is diverted to increase the pressure and
vel ocity of th&rigfOegsripdon of thg Qyawings first fluid fromthe first port to
the third port. 5 Brief Description of the Drawings In order that the

present invention ma fully understood and readily put into practical
effect, there émaqdprﬁ@whsér%gbmv%anwwwuw urﬁi@fﬁtwqﬁndaneﬁ@lbf pulo exanpl e

only preferred;rﬂa‘aﬁ&hem@Ff@ctqheﬂemﬁawh&ﬁ%atdesé}}b%atw%yotrhsn flegsvept i on- bei ng
with reference to the acconpanying illustrative drawings. In the draw ngs:

FIG 1 shoWd a®¥@gRle-calydirefsiad emP@WtSanéhﬁWéF&flthsﬂt'Qj’rﬁ\ﬁ ty rain wat er

15 down pi pe j 4UB&dripBen B@iﬁ%wﬂﬁ ARskhye BaRL ARINEBRYINY ALK dr: é\ﬁhg@ shows a
cross-sect i onal yi ew of the conventional gravity fain water down pipe

junction of FI&the dEH¥APSHg a formation of a water plug during pressure
fluctuations; 20 FIG 3 shows a cross-sectional view of an anti-backfl ow

junction in oE_er ation in accordance wi th an enbodi nent of the invention,
t he cross- IG. 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;

FIG. 5A-C show top views of the anti-backflow junction in accordance with

30 an embodiment of the invention;

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

35 '



sectional view taken along line A-A of FIG 5A;, 25 FIG 4 shows the
cross-sectional perspective viewof FIG 3 having a side port exposed on

t he second port in accordance with an effbodi ment of the invention; FIG
5A- C show top views of the anti-backflow junction in accordance with 30 an
enbodi nent of the invention; FIG 6A and 6B shows cross-sectional views
taken along lines B-B and C C, respectively, of the anti-backflow junction
of FIG 4 in accordance with an enbodi nent of the invention; 35 7 FIG 7A
shows a side elRf@alA sirows esidetlevatonaiew oftthe khfi-backfiowduricton of FIEI & 4 havi ng

a side port in COr C L t.h e i_nent, of e.invention, and FIG 7B
shows a side elhgglg ngﬂdé\ﬁeo ertvv/h8Fc°2ﬁan§%3ﬁ%ba§cﬁ<rﬁstfo&m%rﬂﬁéhed'ﬁvemon’g@@ordance
wi th an enbodi Mm@t 7B$havse side elevaton;vidlv 6l 48 ari-lsdckfimy janétioor el evati on vi ew

of the anti -ba%Hﬁ %\?Je%ﬁt 'noé?nﬁﬁgdﬁ%@ogﬁ'ﬁgﬂ\%‘ﬁi&ﬁ t he second port of the

junction with nmu € ports’i W an enbodi ment of the
invention; 10 FIG 9A and 9B show a top view of the anti-backflow junction

i n accordance it € i . the, i nv L,oN, .a -secti onal
Uen or tno anFle duiihe cReon eyt Bfinb MERbLRR HeRe RS B0 |
accordance wi t hadng therdeodidmeart ofdhe junetianmwitmmuléiple poes peadcondahys witlh FI G 1 CA

and 10B show a i i -backflow junction in accordance with
an enbodi nent 8#'%&?\@%\?3%?%%%@@%0@ a cross-sectional view of the

anti-backflow junction of FIG 1 CA taken along |line E-E in accordance

wth an e di tn A0 i ion, ively:. 20 FIG 11 nd 11 B
Chow ot op 81 o oA Ind S cndl & Mot ey of G B BRUTRY Iufelaf lnaceartand |
enbodi nent of witk ahewdotinemt ofthe invetions ard a8 ctdsesattional wew of the laati-

anti - backf | ow i)é’&%\;v%c%n gil Igl:’G &A'tbékteﬁlé?orﬁgq]hg IEﬂDlil% Qc,ecoﬁi'aﬁcé Qith an

embodiment of the invention, respectively;

15 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. 10A taken along line E-E in
accordance with an embodiment of the invention, respectively;

20 FIG. 11A and 11B 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. 11A taken along line F-F in

'acco'rdance with an embodiment of the invention, respectively;

25 FIG. 12A and 12B 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. 12A taken along line G-G in
| 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;



accordance with an enbodi nent of the invention, respectively; 25 FIG 12A
and 12B show a top view of the anti-backflow junction in accordance with
an enbodi nent of the invention, and a crBoss-sectional view of the
anti-backflow junction of FIG 12A taken along line GGin accordance with
an enbodi ment of the invention, respectively; 30 FIG 13 shows a
cross-sectional view an anti-backflow junction having the first port as a
separate unit fromthe second port and the third port in accordance with
an enbodi ment d¢fiGt Heshamsentrosmseciondtiview df4 stdmheystenmceoogsisiga | onal vi ew of

a stack system r LSl . i = I ' ' in
accordance wt ﬁﬁgﬂﬁ%%ﬁ%@%ﬁ%ﬁqﬁﬁ E@L?gEYq %E’/Cgﬂcﬁjg%; ggéle%\%g@%g]ﬁ]é@@éa
cross-sect i onalinvgnts; of a hybrid si phoni ¢/ non-si phonic stack system
conprising a plurality of anti-backflow junctions in accordance wth an
enbodi nent of the invention; and FIG 16 shows a flow diagram of a nethod

i n accordanée WI®hSsshows® arodzestictiendl viefv df mehybrid eipherscinorbeiphonied Descri ption
FIG 3 shows a = ' [ f tis Ny ' devi ce 100
n oper at i on | Atk b EbirBARbg ety ofhiMlAnAERRR TLaREARR S ¢ 1
shows t he cr oswitb@ptandwdimarnt eithefinvehtoramnd - backf | ow j uncti on devi ce 100 of
FIG 3 with perspective view show ng 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 i n FFG&. Bsshofvs a floppdiagreny affa rnéibodiimdcotrdekdd with gruncti on.  The

anti - backflow | i | rises a body 108 with a cavity or 20
16! Je%@‘&&.hféﬂb %ﬁt{é @giﬁ%%p

passages having firs a second port 104 and a third port 106. The
first port and the second port are in fluid commnication with fluid

sources (not ghowal d(gfg}:ﬁgﬁmy be draining rain water collected from
rooft ops, bal conies, obr wastes, floor outlets, planter drainage and the

i ke. The bod¥IG.@8shows@onbssgaactionaliviel ef anigntidacikflowgunaion tégiceé n0® he wal |
that defines aj, gheration 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 perspective 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 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, 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
embodiment, a section 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 pipe size to ensure
_ '_ 30 downward water flow exit from the second port to the third port. Also,
between 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 support may not be

"_r_lecessary or other means of support may be envisaged.



25 nozzle 110 with the sidewall of the body of the junction device al ong
the wall of the first port and the third port opposite the second port. In
an enbodi nent, a section of the side wall of the second port formns

provi des as gradual descent, an escape cut away 114, of the branch to the
third port. This cut away section 114 maintains the dianeter of the pipe
size to ensure 30 downward water flow exit fromthe second port to the
third port. Also, between the first port and the second port, a support
136 is provided to provide added structural support for the second port
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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 diverter extends from a first point 122
and a second point 124 as shown in FIG. 4. The diverter is scuipied as
shown by channel 117, and the resulting diverter width 119 is shown that
changes along the length of the diverter. Diverter width is defined by the
horizontal distance, refative the central axis of the first port, from point 124
25 to dashed line 128 in FIG. 4. More specifically, diverter width is the
distance from the surface of the diverter that is exposed to the water to the
- 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 to the interior of the junction device 100. The diverter
- width is the distance along a radial line diverging from the ceniral axis 180
of the first port from the edge of the ledge of the diverter 112 to the side
‘wall extension as shown as dashed line 128 in FIG. 4 of the opening of the

first port taken along a desired cross section as shown in FIG. 6A. The



and a second point 124 as shown in FIG 4. The diverter is scul pted as
shown by channel 117, and the resulting diverter wwdth 119 is shown that
changes along the length of the divertetd Diverter width is defined by the
hori zontal distance, relative the central axis of the first port, from
point 124 25 to dashed line 128 in FIG 4. Mre specifically, diverter
wdth is the distance fromthe surface of the diverter that is exposed to
the water to the first port wall of the pipe as shown in FIG 6A and FIG
4. In FIG 4 thepthdefdhediveiters 11x8vérticadistarcensiative tife ¢amérabaxireofathe 126 of

he f n&%(f f
E:Iagheljr islt ngo'[g f[P sUrPa% H%esfu“%gé {’]rhtgé gh\glg?rﬁé%%éﬁ{e "]r%ﬁ? ﬁgglofrs] gpl o; o(r)nf
the junction dexmectiaatleﬂendﬁwieordupmtﬂéz andvl‘lét#rshownumEIGjlﬁbt'Hnmlengmcnﬁg a radi al
[ine diver gi ng i« aipLRles GRBLA | 57 180 ox@hod Pomlthd st BOHE (18 gyt he edge

of the |edge of fverter wal | I'on as shown as
dashed | i nes512&etendqiait 1450fThe Ideredqye‘msmgnﬁguratiw suth thet inpapetatioakibe al ong a

desired cross ' t iverter is
t he verti cal d?@%&%’gg@%%w@/é& pwghghé%?f\gl&gﬁ? ;dg‘(')" ﬁ!@% éb'%miu'%f&rt al ong
t he surface of emtmnglhhermuthfdr thenrst lperti M2 rasoindicaieiaby anowshand pi pe t hat

extends fromp he .l 0 e diverter
is shown in FI %bﬁéeﬂ @‘g{'ﬁé‘:ﬁ? mg% ﬁSt tbg‘ogéosnl “?at" ﬂqgﬁt{he gecgmgecond

poi nt 115. The paitvErit emd tizied pont 1106 L faamingna swater plugt134nabrierﬁrst port the

di verter r | wat er
entering tﬁé g@ E &? tﬁ%% \%/e‘%l’ Mme% %28&%&%% g’?‘:‘ g’aﬁm aAf tﬂg
concentrates t IHEICfIdJrDVi/ewte W@Oelﬂopagm tﬁ@tdltfér&roﬁlﬁos The dn@l‘tler 112 mnfth:s he second

t 104 d thj / P t t 10
b oxi mat e the arbotfEnt ndZaceiahitidh 881 aho Rl Yierdatbrhint Afpoq 1" o1 1
junction devi céelgide s@iodithe fitshgodi vlerm'sremﬂcmjmqrhéhel|dmrtelevvld1mz19 nthis
nmbodi h t ot
eTo0d) et 1es Bl 984, Baghl ' O P 2SR AL LRI hoPCt 10
vari es al ong t hejdrishefithe ba‘ngthrm edicl erose sediivd alengdhe Emginbowevestr@at for the
15 maj ori ty of yfdigihenet fisthe SREReFARAES sSEELAN AMATE ddpfedifiePiiy however

near
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. 9A-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 Thediverter 112isin a position having the orientation where the first port
bross-sectional area is reduced at the tip, at point 124, of the diverter

: forming the nozzle head. The diverter 112 is designed to reduce the cross-

- sectional area of the first port within the shortest width and yet has the least

_ resistance to the fluid 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 openings of the nozzle head

" 150, from the opposite wall of the first port 111 to the tip 124 of the nozzle
“head (shown in FIG. 5B), and the mouth of the first port 102 (shown in FIG.

5C) is shown. Having the nozzle head opening 152 too smail will cause the



the point 113,115 the diverter wwdth is tapered. It wll be appreciated
that the wdth of the diverter nmay vary along either the depth or length
or both or renmain uniform The |ength &hd/or depth of the diverter may
also vary or be uniformalong the depth and/or |ength, respectively. O
course, other 20 configurations nmay be envisaged for the diverter 112, and
sonme variations are shown and discussed in detail belowwth reference to
FIG 9A-12B. Since the side wall 111 of the wall opposite the diverter is
conti nuous, t hdluidcaaphatityutoate low anfl noheffadtide Walking Telnamle Helad ogeviegt er 112
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functions will not be effective, and backflow may still occur. The ratio to
achieve is a bal ance between the maxi mum capacity of the anti-backfl ow
junction devi cédaiﬁmallh,etheﬁlfrsﬁmﬂ ofdhe sscoof] pohtel 0dntith-the Gist pmrM@mdhé on devi ce.
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maintain the pipe diameter of the second port. Mairtaining 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 fluctuation 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

30 110 and out third port 106. The first fluid directed from the first port away

' from the second port 404. The air flow 120 is left clear for the air to escape
406 through the second port 104. '



Addi tionally, the junction of the second port 104 with the first port 102
to the third port 106 as shown is a graduated junction with snpoth edges
and 15 curves with escape cut away sectidn 114. Another function of an
enbodi ment of second port section 114 besides allowing air to escape is to
mai ntain the pipe dianeter of the second port. Mintaining the pipe

di aneter in the second port also hel ps to prevent bl ockages by foreign
items and debris such as |eaves, twigs, soil and the |ike at the second
port. 20 Thi s dhscoalijuaintdnsumser antrofsdzsituafiont fiteevant jundtian kifithiovthg unct i on

device 100 as | | npagt as _possi{ble. .lIn eratio t
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wat er plug 134 ANa therefore ensures that the pressure build up at above
the nozzle. The form ng of the pressure 5 above the nozzle 110 creates a
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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 with water traveling at high velocity. In such cases the
high velocity pressure jet causes the junction to be under negative
- 20 pressure. In cases where the discharge is submerged or where the nozzle
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 embodiment 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
through the passage by the downward pressure jet.

30
The device 100 having this configuration provides predictability and
.controllability. The flow capacity of the anti-backflow fitting can be
-determined by physical testing. Empirical testing has shown that a flow

rate of 20 I/s without any backflow, whereas conventional junctions



The pressure jet that is forned by the nozzle 110 nmay cause a high velocity
pressure jet that accelerates the water beyond the junction, thereby
ensuring a clear air passage at the junétion. The anti-backflow fitting

wor ks 15 in both negative and positive pressure which is a phenonenon that
occurs wth water and air flowing in pipes and drai nage systens. |n nost
cases the air inside the anti-backflow fitting 100 is forced downwards

t hrough the next nozzle together with water traveling at high velocity. In
such cases t he expgrigince dladiflowyatasclitieiae 3-21/s.c ueds thépriaiple thaireach be under
negative 20 pr . CRI SR BRI E e.gi.sgh LGeSYRIEr godgr where
the nozzl e doﬁ%’y&glff”g;\%sstﬁ?fﬁ)& entn ghguﬁa?éﬁg gfirgﬁé%%%hargl n%%dg%nwards,
the junction ofunprebistaite prepsick flicivations et g junstionsder 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 - backf | 6w flihetcten afdbe hezziecanfiganatien i Q inceeasentbe adeloeity ofdifie fikié | nvent i on

ensures a clea I ae i j.ned : i 0 t anti -
Packr | ow f1 1t Lyt dueh Epaiod, I B YR Rsn Al ek BElch heBlest e Slone up
t hrough t he paseligleansing ofghel pipmvniertdorand seinimizesdiockamesThe devi ce 100 havi ng
this configuration provides predictability and controllability. The flow
capacity of the anti-backflow fitting can be determ ned by physi cal
testing. Enpi r V6t thiseonfigigations theharessriked systém allows asignifitarly higher wi t hout
any backf | gy, r I j t i ckfl ow at as
e as s [ETABTGRRE Rk AR orb Uiy Btfcohon SRR SRR ¢ s e
formati on and rel ease of pressure, there are no unpredictable pressure

e ot e PSRBT RS P, BB g o 1
entire system ofTdimenpiens aod icorsseraliinss Fdiexagwlef the peiissofribe dgdnctie pi pe
eyt ot oo B TSERBpLIE S 48q If Str 68 ok 2 By et ¢
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 port and 4” (100mm) second port, 6” (150mm)
first port and 3" (75mm) second port, 4’ (100mm) for the first port and 2"
{60mm) for the second port, or the like. The ports may be adapted to
20 receive the same or different sized pipes. For example, the first port may
be adapted to receive larger dimensioned pipe than the second port and/or
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, oval 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 carbonate (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 manufacturing process

'depends on the particular material selected.



10 flow rate through a pipe as conpared to the conventional gravity system
It will be appreciated that the junction may be fitted for pipes of any
nunber of dinensions and cross-section$t For exanple, the ports of the
junction nmay be adapted for a gauge of 3" (75nm for the first port and 2"
(50mm 15 for the second port, 4" (100nm for the first port and 3" (75nm
for the second port, and the.like. O her gauges or sizes are contenpl ated
for exanple the 6" (150mm) first port and 4" (100mm) second port, 6"
(150mm) first port and 3" (75m) second port, 4" (100mm) for the first

port and 2" ( C AR t | 1 S may be
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sanme anti-backflow fi g are possi own 1n 4, 5, 6A, 6B,
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per spect i vés vi evplain endeipenor thedik&fandwnay) herfdted @nd firinédtggeéther iseopnd port of
the junction V‘fntannéwlFtIG.p}§sMst§ sii8 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 multiple ports.

20  Other configurations of the diverter as discussed above with reference to
FIG. 4 are shown in FIG. 9A-12B. For example, FIG. 9A-B shows a

. diverter 220 having a configuration that is a protrusion that extends
perpendicular to the first port wall 222 formihg a ledge. In this configuration

there is no gradient or sloping 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 protrudes
about the first port wall 222 having a length from a first point 223 to 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 to form the water plug as desired, although in this
embodiment higher resistance is observed in operation when the fluid runs



accordance with an enbodi nent of the invention. FIG 8 specifically shows
at nultiple ports at the second port 140 having ports 104, 142 and 144. It
10 will be appreciated that any of the ports may be configured with one,
two or nultiple ports. Each of the ports may be in fluid connection with
the sane source or different sources of fluid. It wll be appreciated that
the connection between the ports may be nade with a pipe, connecting pipe,
anot her junction or fitting, or the like. The port may form a socket,

strai ght 15 or typugm Alael this gebodimani eeducesethe sragssagtions!l drea pbiediredl j oi ned

together in a”%ort”@?ﬂ@l%iso'lzd f@é% %Qg\@gn%&“gl de el evation perspective view of

the anti- backflow junction e adapted to receive a separate
accessory 294 fitting or pipe that nay contain an additional or nultiple
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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 is no gradient or sloping of the protrusion relative to the first port wall
20 232 or the opposing side wall 234. The nature of the diverter being
perpendicular to the side wall of the pipe also vields 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 embodiment of the anti-backflow junction
-device 100 having another configuration of diverter 240. The diverter in this
configuration is more like the diverter shown in FIG. 5, 6A 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
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



snoot h edges and angl e 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 i® alignnment. 10 FIG 10A and 106
show an enbodi ment of the anti-backflow junction device 100 havi ng anot her
configuration of diverter 230. The diverter in this configuration is nore
i ke the diverter showmm in FIG 5, 6A and 613, than FIG 9A and 9B, since
the diverter is sculptured resulting in a smaller diverter width that is
uni f orm acr oss flﬁiequgng"fﬂiﬁ embpdimeni s ta fluidnehpabity mt gasdltacieornfthe he

diverter forns r@dd&‘ﬂ?n %n’?%mgﬁf§§@[ﬂ8ﬁ‘él a?eqfof tﬁgeﬁr@p\égtrthglr isg‘?é&rapgﬁn bOUt hal f

the circunferenc rmng t I'rst
di verter of FI e depthwdtresiivertes igi therratie botgeen §"l%1f irplr sty epsintng m@utht ext ends

perpendi cul ar u82lhA thé hBsA@REL) ¥Bedind P2 of fhidt23 AGRY GBI Anet er € 1S

no gradi ent or s oping o e protrusion re atlve port wal I 20
232 or the éppddergr-side wall 234. The nature of the diverter being
perpendi cular to the side wall of the pipe also yields an increased
resistance to the fluid flow simlar to the enbodi rent shown in FIG 9A and
9B, however t héddifenalyainciedColdérandd 1Bsthe gastierhaithe secentopait M@hwitkhown i n

FIG 9A and 9By, 2eFlds 105l ORS8N Ao STRON RNk B urlh i1 - Dackf | ow

junction device 1 vi ng anot configuration The
di verter in thEoologfigeg@ndicuoies ivdthrascapd e eviald 1di wigh tf@rseshmmoritn FIG 5,

6A and 6B, 1§ haRavikd Qveﬂéalad?%nt%ﬁoﬁr FIG | OA or 10B, since the diverter is
scul ptured formng 30 a cut-out or channel 246 resulting in a smaller

di verter wi dth that |s uniform across the length of the diverter, and the

diverter is gr ﬁﬁ?lr' da] 9519 sn% an!)tﬂ@r%rﬁb&ﬂﬁm&ﬁteofqhé’ hti- Béckfla_\pﬁuﬁlé'l’?rter

ext ends about e circu rence or m n Irst port.
The diverter i fievieg éG‘éﬂf‘QMlﬂQ rée Aeutiign or muitipleo giverder fg}ﬂﬁmlrémnsor'fh%ﬁﬁ ng

b e, AR HoubN 1, b bty T

15 with respect to FIG. 3 o 11B. 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 toward
the second port wall 268.

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



reduction of the cross-sectional area of the first port that is gradual
along the depth of the diverter, i.e. the ratio between the first port
opening nouth 152 and the nozzl e head &pening 150 at point 124 al ong 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 snooth edges and curves with escape cut away
114, with the second port 10 having a vertical orientation. FIG 12A and
12B show anot heentalzxi Hdnt86odndtdre camtaniriza ckdditmnaliyuncEiCod the esmtcad 160

havi ng a doubl r i ' .configurations. . The first i verter
162 i s shown a%c)l‘%i %ﬁé‘élér}% 'P%rf@%\f%%&(rﬂsv%\ﬂerg}sﬁ @érg@edgggrgaﬁornevft%ueg 5 15 with
respect to Fl Goti®rt oltljuBctiofihietweerotie skooed tpert d@dtheshifdpotds imabhe si de

11 26 ' fi . | . 2 - f ] ' 162
brotrudes. - The ‘hgeelecrhbl 8L il n £76 0 bRk Trel ik, LS or m o
wat er pl ugsanavill bs @ppresigtesi thaf dtber dricbtaions hawrbearmhfigired vachrasi thegi vert eﬂ
d h . Lt I ' 12B t
totardhe s eanflRllonfl g, offf L bt ABIpka A0 Bt 122 Lhe
106 as shown i of freaitirdtped greiircparaiiel of hon-parsitel peiestatiorawad/ veticayrramial  par t
114 and a shar eﬁﬂg’e rJh(aHfbrf? Ly %‘en% S8 n%qéktand third port walls. The
ST ShoOWn- Wi T R I pé IS

second port 16 I'Ng rectangul ar cross-section.
FIG 12A and 12B show that the first port and third port do not necessarily

need to be ali du,T e 1.S..0f h.of 1 rt I second
and third lgor?: ESE 158%& 1%&1&?% %ﬁé@%ﬁﬁgpggst?}ee& nf']%(ﬁ%@[%y?@?ﬁﬁﬁ', 2%% In this
30 enbodi nent, hevieg fihe st peré 82 ds anskpatdte dnip dotrsthh seeeorckepdrt 284 ardls t hat are
in msalignnent, g [ f fiLSt ., ' ) ' d with the
sidewal | 266 o etngﬁﬁﬁr%gﬁpte.ﬂ?sﬁﬁﬁgvﬂnég,gsthﬁé%sq‘%g{\?/é??:izyég@l#? e third
port 167 is nusil2Bgreay he titied loe janabwilh theoteddnd meicamit2®bid fol®B8a Wher eas

the enmbodi menj, shgMielile BYG  Auaitolliy) 1 Hhra P LA 9ed MidydhPRlily Share a

conmon
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 adapied to receive a separate accessory 294 fitting or pipe that
may contain an additional or multiple ports as shown and discussed with

reference to FIG. 7B.

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
piping 202, as shown in FIG. 14. The stack 200 is in fluid communication
| ‘with a rainwater outlet 204 and rainwater pipe 214 at the top of the stack
30  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 fluid
communication with the first port of the junction device positioned below the

_ upper junction device. In an embodiment a horizontal pipe 210 and source



17 <central axis 180,186 and are concentric. Additionally, in FIG 4 the
central axis of each port 180, 184,186 is shown in parallel orientation
with each other. The junction between fthe second port and the third port
is in an wunparallel orientation as shown in FIG 4 by dashed lines 182. O
course it 5 will be appreciated that other orientations nmay be confi gured,
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-parall el
ori ent ati on anc12ds aisedr fluithoommusicaiigalittoeadhquictiom iavice l 0@ nAirugbr

m sal i gnnment . to E an 9{ I i . - kfl ow
junction 280 Htca)'\siipkge[tr%dzt@?rgg\@np(’)r snﬁé'}eeglsaa% g@%rag'@ebtagﬁlotqﬂw%%%%he second
port 284 and 108, theiinausior of @86 e if & cetvaptonal gravity @8 8whtes dawdi vert er

283. The first | L fd r_J Qi .t h - cond port
unit 284 to for ako?f@wg{“?ﬁn %‘EW%@%%% tsi%ﬁ'ﬁt ?toﬁgpﬁ%,cw%ﬁ't r#r ! %grt uni t
286 may be fi t tapdregiatekbthaba séatktdesighed s fmntibrpweith tHeuardithaskfiamfitting84. | n

t hi s enbodi nmen ELSt RO 1.1, 282 may e d . second
port junction Eﬁ%@f{ erﬁhalvgr/'{F'b&reotn};{e'H@I-n %'eiéﬁﬁ'}?ﬁ? aﬁ‘gs %t%sﬁbd%fbgjni 'ﬁqﬁ%ﬁaﬁndust ry.
The units are fdiagrad of mgtodaf0anbiGarné ascormeiodinardin dashed goedis shown by
dashed line 288. The third port unit 286 may also be a reducer that is
standard in the industry. This is also showmn 20 in the flow di agram of

met hod 400 FI GAddidonallyait wilhbe dpprenititedrihalbe eimerisions 40 $he anti-adkfloml so be

appr eci at eq, t haf f0e d%&&é'fb%cgl‘égoq’& 15#88%O;ﬂaﬂﬁ}éechhe@wo&&era?ed%‘ﬂ&d to
receive a separate accessory i ftIng or pipe that nmay contaln an

addi ti onal or merhainipgaithiortte cerdfiechitomnradenol thié sitidsakfowditihg. r ef erence to FIG
7B. 25 In anot her enbodi ment, a stack 200 is a drainage systemw th a
plurality of junctions 100 connected in a series configuration joined by
connecting pi BiwilhbeeppregigtesiHbairthé antrb&kflow fittifigemayt e kin@@0ernited imaf | ui d

T s o S ErPTYPARE RO SR, AR QIBRALY BERBLE T L1
st ack. The 1§ unend pan-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. In an
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 connecting 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" (76mm) where without the anti-backflow junction the
30 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
| ports, such that junction 320 would not be required.



device 100 is in fluid conmunication with other junction devices 100 in the
stack such that the third port of an upper junction device is in fluid
communi cation with the first port of théjunction device positioned bel ow
the upper junction device. In an enbodi nent a horizontal pipe 210 and
source 18 212 is also in fluid communication with each junction device
100. Although it is preferred that all junctions in the stacks be the

anti - backfl ow junctions 100, the inclusion of one or nore in a

conventi onal gribiist yherai lraswheer ddewived g gbe doretipigar desciptionagrefamedove t he
system at that iat C signed to
function with tdhe gﬁ";'m% t&?%ééep Pﬁv&tu@ﬁgf\ﬁfﬁ b Lﬁge}sn%h t%tﬁg’%eo%\l}%ﬁtl onal
junctions. Thidnihe tathnelagheancérned Hnet maowarmtnarger emmodificatiohoit dddlsof FI G 16

That tho. di monat SreoPr PR hEy by PEERLRRH ibhertr Mt i oA 0e10 °

si zed to maXi minventreral | flow rate while remaining within the certlfled
flowrate of the anti-backflow fitting. It will be appreciated that the
anti-backflow fitting may be inplenented in a fully conventional gravity
RWDP systens, as well as to connect to siphonic 15 and non-siphonic
systens. Siphonic systens are drai nage systens where the pipes are filled
with water and contain no air and exhibit full bore water flow Typically,
in high rise buildings with siphonic drai nage systens, the main drainage
is conpletely separate fromthe drainage of balconies. In an enbodi nent
shown in FIG 15, the junction device allows the conbination 20 of both

si phoni ¢ drai nage systens and non-si phoni c drai nage systens to forma
hybrid system 300 wi thout significant enlargement in pipe size that would
have been required in the conventional non-siphonic drainage systemwhile
controlling the pressure fluctuation and preventing any backflow The pipe
si ze or gauge nay be nmintained on either side of the 25 junction 320. For
exanpl e in one enbodi nent the siphonic outlet may be in fluid connection
wi th rainwater pipe 314, and connecting pipe 302 having a gauge or

di nensi on of 2" (50m), and after junction 320 and anti -



backfl ow junction 100 the connecting pipe 302 may have a gauge or

di nensi on of 3" (75nmm) where wi thout the anti-backflow junction the 30
connecting pipe 302 woul d need to be enflrged at least 3 tines this size.
O course it will be appreciated that the anti-backflow junction device 100
may have ports ready to receive the different dinensioned pipes at
different ports, such that junction 320 would not be required. 19 Wil st
t here has been described in the foregoing description preferred

embodi ments of GUAMStesent invention, it will be understood by those
skilled 1in the technol ogy concerned that many variations or nodifications
in details of design or construction nmay be nmade wi thout departing from
the present 5 1 Aibitjuegtionzigvicefonmamaging adirstifluiddlopingdtano at lgesiitee f or

managing a fi r%Bchleé‘EHdQ's@%qufo{ﬁé@ at Iegﬁgaﬁklsh%e HOYEGHR Rd @ second

fluid fromat |east one source, secon i'd"5 capabl’'e of a negative
pressure fléw SABakie pbs negajive presswarflewfandw, pashize praseirediowother i si ng: a body
having a first : for fluid conmmunication with the first fluid
froma first sgt%?igéefc&ga@%ﬁnd port adapted for fluid conmunication with the
first fluid fr@rhogdydedivad firstped adapted éor flaidtcommbngsaiion with therfsstdiuilchar ge  of
the first 10 flgj : i f i ﬁﬁﬁf S 1 h y formng a
junction bet m@hﬂ?ﬁ:g?ﬁu\r(g aasglagéas&ce%c{)ﬁ%jaggé?jtféan ﬁrﬁrﬁgﬁ%ﬁo{nﬁtgﬁﬁ_&a di verter
formed in thefisifidieimom aiaeqond fyidsonseza thirti portder thedistlargedlthafirst he
junction fqp digugntididd tdes ' e e first source
fromthe first plorrt tlo 'qt@ﬂ'%#%ﬁggﬁﬁﬁ?@f lﬁ]%cjdg#rgg@a%g}n%@ the second
fluid in eithebetvegpdhe firgkansrsesend eoriand thisdvport, andgedivarter fereedin e 1 ow
through the segandndBhler j [ E?Qq : - cted and
in fluid comﬂ%@a??ontd\?\fflﬁﬂg é‘gﬁ%zl%%g@g%g}l’ﬁ@g%? fg%r) E?'ﬁ%&afgf?lgﬁﬂﬁ?uncti on
devi ce for mantifiey of the first fluid {iprm the firgthwaeces framrihgt firstanpstito thwothsdur ces and a

second fluid fpeRYdhidgeslscaP1or the second fluid in sither a positive pressure
15 flow or negative pressure flow through the second port.

2. Afirst port unit adapted to be connected and in fluid communication with
a second port unit forming a fiuid junction device for managing a first fluid
flowing from at least two sources and a second fluid from at least one
20 sourbe, 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
25 - 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
30 to the third port 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



20 source, the second fluid capable of a negative pressure flow and a
positive pressure flow, the device conprising: a body having a first port
of the first port unit adapted for fluié comunication with the first
fluid froma first source, a second port of the second port unit adapted
for fluid communication with the first fluid froma 25 second fluid source,
a third port for the discharge of the first fluid received fromfirst and
second ports, the body form ng a junction between the first and second
port and t hi rdﬂgwmfrmatlemtww@xrcmrtd aiseoond Bwig fiogi atdeast dieverter  f or nmed

in the junctionaged ?\b@;gc | rstéag)lag &l\}eg‘??égﬂ@’ﬁo%aﬁﬁ %élllﬂ/%tl on for

diverting the flow of the Irst source fromthe first
port 30 to the pﬁ’ﬁsﬂtﬂfWﬁhqféﬁvrﬁen@WﬁSIegcape for the second fluid in either

2 posi Live Dt Sakl Balihgl 5 sBRGRIENRBRA TN EESLAN Wigoudh t he second

port. 3. A secon e conn influid
communi cat i én caMmMunication with ﬁ@rﬁrstlﬁnidtfroﬁma fitsh gouicd, |agedondipert dfdhe devi ce for

managing a {1 SbodcHidh ik adab@ISNS Al B35 i 4B BRLREFord 2 second

fluid fromat least one sou e second a negative
pressure flow &aeprd fblt%ﬁsqurﬁﬂeaﬂmmpethelctﬁmhargh@f ﬂ@\ilrﬁéfueidﬁm‘v@ ng: a body

having a first fiBf firs lﬁénd}él&rﬁgrﬁd St fPl%rbtodﬁantn i ?@BB&%nfb%NJén‘{hgﬂét

comuni cation wt idfro source, a second port of
the second poed gegandagamnddhirdoport, rod d diveratieraed indhe ivnctiont he first fluid

froma 5699”0' dbfj th%] ?BM&f%xméd Ifthé gocﬂPéttthé R:hctﬁ}dﬁgpg%ﬂﬁgi 98 ily drhe first

fluid received Irst and second ‘port mng a junction
bet ween t he fi thetfirstdiyig fmmﬁfrpt@ourcari@mnherﬁcstpgmtq tf@ﬁbircbpmf@&nmgr formed in

the junction 1?1‘1 @Qéééﬂ%'f@ngtﬁé s?&ﬁﬁlﬂ% gﬁ%ddﬂbshﬂg p@gé{reeﬁoﬁé??i tion for

di verting the Irst rst source“fromthe first
port to the thP@Slﬁfﬁﬁb“ﬁibﬁoﬁﬁfm@eS@ﬂOT@bee for the second fluid in either a
positive pressure flow or negative pressure flow through the second port.
15 4. The device of any one of clains 1-3 wherein the nozzle fornms a clear
passage f oSt hé. Becdsvireraf gnyoneokalampd-3 whergtihhe hezalefosne astaer .

passage for the second fiuid to escape through the second port.

5. The device 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
20 of the first port adjacent the nozzle formed at the junction.

6. The device of any one of claims 1-5 wherein the nozzle forms a jet of the
first fluid from the first fluid source increasing the pressure and velocity of
the discharge flow of the first fluid at the third port.
25
. 7. The device of any one of claims 1-6 wherein the diverier has a depth
extending from a first depth point in a side wail of the first port and
. extending to a second depth point in the side wall of the first port.

30 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 of any one of claims 1-8 wherein the diverter has a surface
having a length extending from a first length point in a side wall of the first



5. The device of any one of clains 1-4 wherein the diverter is arranged to
divert water in the junction to forma first fluid plug is forned in the
proximty 20 of the first port adjacent?2the nozzle formed at the junction.
6. The device of any one of clains 1-5 wherein the nozzle fornms a jet of
the first fluid fromthe first fluid source increasing the pressure and
vel ocity of the discharge flow of the first fluid at the third port. 25 7.
The device of any one of clainms 1-6 wherein the diverter has a depth

ext endi ng fr omparialengithel syifacepbhetdivesientosa secondllengtt paintdn aisidetwalort and
extending to a th point in the side wall of the first port. 30 8.
The devi ce of éfg?ﬂ?%F&ﬁgrein the second depth point in the side wall of
the first port is the nozzle head of the nozzle. 9. The device of any one

of clains 1-8 efel : j i th extendin
from aI first | \éﬁ%?ﬁé g%\{'ér%fofgﬁygﬁés%%g\;\ﬁgﬁlag %E{eﬁgﬁfid%&%ﬁﬁg‘%@al ong the )

surface of fhe wihathaapelimihg stdaemd | ength point in a side wall of the
first port. 10. The device of any one of clains 1-9 wherein the diverter
has surface 5 with a channel in the surface. 11. The device of any one of
claims 1-10 whdieThe devicedif @ay pee olei@ima TuH) Woersin the diverterihea@ uniferm engt h of

the diverter. 3hld2iond! O@ﬁg%%g%h%fdh%%r_one of clains 1-10 wherein the

di verter has a non- uni along the length of the diverter. 13. The
devi ce of anyone of clains 1-12 wherein the diverter has a uniform wdth

al ong the t i 14 Vi ; of clains
1- 129\/\/nere?ﬁpt E%'Og?%/&ﬁl{%ro\f%ggsge %%Clr%ll%égi W%Qgéﬁﬁfd'g%%eﬁg’\é tS %21% gept h of the

diverter. 15. Whiéoralawifibealeng theengiheof dte divertars 1- 14 wherein the diverter
forms a 20 |edge.

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

15
14. The device of any one of claims 1-12 wherein the diverter has a non-
uniform depth along the depth of the diverter.

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

16. The device of any one of claims 1-15 wherein the body comprises 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.
25 |
17. The device of any one of claims 1-16 wherein the first port has a central
~ axis that is concentricly 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 central
30 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.

20. The device of any one of claims 1-19 wherein the second fluid is air.



16. The device of any one of clains 1-15 wherein the body conprises a
second diverter forned at the junction of the second port for diverting the
flow of the first fluid fromthe first & verter to the third port and
formng. 25 17. The device of any one of clains 1-16 wherein the first port
has a central axis that is concentricly aligned with a central axis of the
third port. 18. The device of any one of clains 1-16 wherein the first port
has a central 30 axis that is msaligned with a central axis of the third
port. 19. The device of any one of clains 1-18 wherein the first fluidis
water. 20. The4dend 88 0l Al X i nd fluid
is air. 23 21‘.321Tﬁgé g%&ﬁg%gy °§ﬁ§f @%;g% O?Q@Q%r?égdf%%{ %rgrs%?ﬁmf e first
port, second paénd thigghrertaip edapied to receive dinps etivarious erwes-sectionpeuctof vari ous
Cross-sections r re, oval and the like. 5 22. The
devi ce of cl ai r%%g%&%ggfaéi %%%ﬂéégg%'%@dﬁ'ﬁm‘%‘ circular cross-section. 23. The
device of cPaim 21 or 22 wherein the dianeter of the pipe adapted to be
recei ved by t h&2f Thedevirsral clagn gil edeeain theanipe has altieawier efosefseetion. pi pe 1o
adapted to be received by the second port. 24. The device of any one of
clai ns 21-23 wiér Ehedeviee of daimat 2y orod2 wherejyi the diambdgrtad dha pipp@dapiedi ved by

the first port ¢ %ef[r@@ei\?é}frtﬁy Qi?_eStfigg p@h{aﬁg‘?gtrgéterofhahnﬁe d%&&eﬂgﬁ%eﬁ’ipéo be

received at the third port- he "devi ce of any one of clalns 1-24
wher ei n t hd0de@Heried & kairgseised bythegecopkpprthannel gravity drai nage system
26. The device of any one of clains 1-24 wherein the device is adapted to a

20 si phonic drai nage system 27. The device of any one of clainms 1-26
wher ei n t he seéfntherdavice of iy pne ekclaimst2p2ewhereindhe digprader of dre pibei d

comuni cation Whklled ifbd Fdcehved loyittk fifst Pak & thBishfheldshd dRMMiGEARG Pr oXi mat e

t he second port,
pipe adapted to be received at the third port.

15
25. The device of any one of claims 1-24 wherein the device is adapted to

an open channel gravity drainage system.

26. The device of any one of claims 1-24 wherein the device is adapted to a

20 siphenic 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 port.

25
28. The device of any one of claims 1-27 wherein the body comprises a
- plurality of ports proximate adapted for fluid communication with the first
fluid from respective plurality of fluid sources and proximate the second
port.
30

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.

35 30. The device of claim 29 wherein the first port unit is a reducer.



25 28. The device of any one of clains 1-27 wherein the body conprises a
plurality of ports proximate adapted for fluid conmunication with the first
fluid fromrespective plurality of flui& sources and proxi mate the second
port. 30 29. The device of any one of clains 1-28 wherein the first port
conprises a first port unit, and the second port conprises a second port
unit, the first port unit and the second port unit being arranged to be
connected together. 35 30. The device of claim29 wherein the first port
unit is a reducer. 24 31. The device of claim29 or 30 wherein the second

port UNit s a3 §RLdevids of Hiind0 a8 LrdilineQREoR pdil @ff18 a3c1dd, wher ein the

openi ng of the nozzle 5 1is 10%to e openin rst port. 33. A
dr ai nage systemconprising a plurality of devices in accordance with any

one of clains ?23%@ Q&G a?‘lx%‘i‘né%lfclgﬁnsdfﬁ'l Ghereir fi‘n@ oﬁ%lﬁgto Rk n%Qz Hpper

device in fluid conmmunicatio Irst port omer eV|ce 10
34. The draPnade?@¥de 8biedihe epering F3heirst rdrh the first port of the upper
device is fluidl y connected to a siphonic outlet. 35. The drainage system

of claim 33 or 33 hJe's ﬁhcoq@ﬂgﬁ'n aﬁ%@ﬁ %f"ﬁewcje% iRAcERGARE Wiy the

second fluid in e|t er a positi ssure |'ow or negative pressure flow
through the se@Manpetelaior ledtiormingiaciack3s deyicess theouttipud of amARRrng a fir st

fluid flowing Geqgs pndeanimbNEaRAMIRS e 1RNg PRSP bbb fromat |east

one source, the second f capa of a negative pressure flow and a
positive prléssure flow, the met hod corrprl sing: receiving the first fluid

fromthe first shl HiakaAUEE ydén 3y fibi S0 WHASH RO ieUbE B mbaKhaIg @ body

having a first port ada urd comuni cati o first fluid
froma first ségyieeis fyi nectpdia a sigapnieautfedr 1 ui d conmmuni cati on

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

36. 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
20 negative pressure flow and a positive pressure flow, the method

comprising:

receiving the first fluid from the first fiuid source in a fluid 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
25  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 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
30 fluid from the first source from the first port to the third port; and

forming an escape for the second fluid in either a positive pressure flow or

"negative pressure flow through the second port. |



25 with the first fluid froma second fluid source, a third port for the

di scharge of the first fluid received fromfirst and second ports, the
body forming a junction between the fif8t 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 30 fluid fromthe first source fromthe first port to the third
port; and forniqg an esiggf for the second fluid in either a positive

pressure flow o¥7. Thegethageofslaing S6 ferttier sompliginguennectingscirsimortomitin 25 37.
The met hod of ' ; I ISl : ’?Iﬂﬁ‘ﬁ' | of Rort unit in
fluid conmuni Cﬁ@q@ﬂﬁ%e@k@g\gtgﬁaﬁ%@ptﬁb%@? t egffébfgtsl?mtpdgr hﬁ'ﬂ?t conpri si ng
the first port e fitshport pithe fipidiicliomderdss, ead thergcombparbarihednpisinguni t

conprising thesse &:l?lqﬁ)%ﬂr&ftf%ffllﬁﬂﬁnétloHio%vichCti on device. 5 38. The net hod
of claim36 or 37 further conprising connecting a plurality of devices

form ng a stiack of devices, the output of an upper device in fluid

communi cat i on vig Bnd heuldd GiloiRR 56 0857 Rurth @1ESm o Bnnddlind 2-pi Bty Tt RO Of

claim 38 further conprising formng an escape e second ffuid in
ei ther a posi t i9f depeessformiag alstaokef daviearsg tiei autpud pbarsuprer tedee intfleidough t he

second port of S%ﬁg@rﬁgbﬁ%thg?ém&@%%A@L?&%\ék&e& 40. The nethod of any

one of clains rein verting t irst fluid 15 increases the
pressure and velocity of the discharge flow of the first fluid fromthe

first port fo0 teThdethalf biaim 38 further comprising forming an escape 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.

40. The method of any one of claims 36-39 wherein diverting the first fluid
15 increases the pressure and velocity of the discharge flow of the first fluid
from the first port to the third port.



