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FLUID DISTRIBUTION SYSTEM AND A JUNCTION ELEMENT THEREFOR ' . .' ~ '
k~lfJLl~ Q~ T~~E IN~ENTIIaN ' ~ . ' ,' .. . The present invention is in the
field of fluid flaw control . , ... . ~ systems and more specifically it is
concerned with valuing and. junction means fox controlling fluid flaw
within supply lines ' anal branching lines of , a Fluids Distribution
system (FDS). ' ' ~ ~ BACKGIti7UND Uh '~~. >1~EN'~'I4N ' ' in many
instances, it is ~ rewired to provide fluids to a ' plurality of consumer
via a main supply line which branches into a .' . plurality of branch
supply lines, each connected to ~a con.suxner. ' , Consumersi as ref~ed t4
in this respect, may b'e, ~ i:`br example, patients in. a medical institute
connected to an oxygen supply ~liune, . . ~ . . or a nnechaztxcal device or
chemical pmcess in, which fluid is pxavidrvd, e.g. ' ~ ~ 'a coa~ant fluid;
a lubricant, a xi~nsiz~g liquid or any cb,ex~nxcal substance , . which rnay
be required for carrying out a process. ~iowevex, a Serious problem occurs
~w'hen it is roquired to connect another consumer to the main supply line
or whenever it is .~requi~ed ~ , ' to tu.odify the construction of the
liu~.e ar to ~.aintain. the lines, w~,e>reby it ~is , required to shut off
flow through the na~a~ix~ supply luxe fox ca~xyiz~g out the requxxec~
plumbing. and installations fax con.nectihg the bxanahing line , ' ~ ~
leading to the new consumer. Tn some cases, this might be imlaossible, e.g.
. ~ in the case a~' an oxygen supply line where shutting a~' oxygen supply
. . might be fatal.. ~ ~ ,   2 12 AUGUST 2002 ~~ ~ rn other cases, shutting
off the main supply lire might be' v . ' . . extremely costly; e.g. ire
Certain ~mariufactur~n.g processes where shutting off , , . the supply
Ixt~e of a' certain fluid er~tazls halting the entire process, Restarting
many processes requires purification of the supply system, whxcl~ is a
costly . . ' , ,and time consuming procedure. , ,A,z~ example of . such a
process, is ~ for example the rnar~utfaGtuxe of computer chips and the
liIce, in which extreme '. ~ purification conditions' are required and any
interference, in tb.e supply line e.,g. adding a branching line,
entails.purification of the entirre sup ; ly system. ' . , iJ.S. latent
~Ta. 5,335,68G discloses a steam trap including a 



. Y-fitting having a single fluid inlet, a primary outlet .for returning
grater to' a boiler, and a, secondary cutlet far testiu~g oxxly, ~ and a
mean valve in series with. the primary outlet. An object of that patent is
io siz~pli fy the ' ~ ~ replacement of an orifice device within the main
valve. Other ob,~ect~ of tJ.aat patent are to improve worker safety by
reducing the likelihood of accidental . exposure to steartx while replacing
or checking an orifice, and to enable to ~ , observe fluid flow through an
auxiliary orifice. for detez~cniu~xu.g proper sire , ~af the orifice before
a uaaiu~ ori~xce is replaced. . it is thus the abject of the present
invention to provide a 'fluid . . supply system provided with integral
valuing trmans ire wh~cb, the above . , drawback is substantially reduced
or overcome. ~ . ' ~ . SIrMM.~RY Op' TTY II~V~rT'Y'rOIV' ~y s, first aspect
of the present invention there is provided a junction element for a fluid
delivery system according to claim 1. ~ ~ , ' ' ' , By a. preferred
embodiment of the present invention, the junction element is iz~tegxally
formed with an up-stream pipe section and a ' ~ y down-stream pipe section,
typically having a length suitable for connecting to are adjacent
dawn-stream pipe section or~ up-stream pipe section, . respectively, or to
an intermediate pipe section stioh as) for example, by ' ~. .orbital
welding. ~ '   . . 1 ' Preferably, but not exclusively, the value member of
the ' , . . junction element is a ball-type valve. ~ . ~ . ' ~ ~ ' ~ '
~l~p' DE~C~~P'Y'.xOIV OF 'r'k~~ DRA.f~'~V'GS . Fig, x xs a perspective view
of a junction elec;a,ent in accordance wxtlx . ' ' ' . , the present
invention comprising two branching outlets; ~ . , ' 12 AUGUST 2 00: .. . ~
. . .. .~ . . . . ~ ; . ~y another embodiment, the ,inlet port and the
outlet port cf the junction. elements gre each formed witl-~ a conxiectiz~g
end far coi~.nectiz~g . thereto a main up-stream. pipe section and a main
down=st~~ar~a pipe ~seeti.on, respectively. ~y .a sp~ci~ic embodiment the
connecting end is a stub end ' fitted for orbital welding. , 



' Zn a junction element im accordance with the pxescnt invention, the valve
member is adapted fax sealing~a respect~ve~duct ~po~tiori extending between
~saad delivery element and a cavity I'ormcd witla~n said junction element;
said cavity being ~ in flow com.xnunication with the inlet . port and the
outlet port. ~ . . y a second aspect of th,e present iz~ventior~ there is
provided ' . s,. fluid delivery system fox connecting one or more branch
pipes to a main . ' ' delivery pipe) said fluid delivery system being
characterized in that the . n~aiu. delivery pipe is fitted with. at least
one junction eie~z~,ent accoz~dxng to claim l.' . Zz~ 'the fluid delivery
system in. aecordaiic~e with the ~p~resent .invdntion, said junction
element comprises an inlet pork for .connectizag to ~ a ~, ir~r~ai.n
up-stzyam pipe section., and an outlet port for cQxu~.~cting to a maixx.
dawn-stream pipe section) which pipe sections are integrally formed with '
~ the junction elerne~nt. By a further embodin~,ent, the .bet port and the
outlet pork of . the junction element are each .foz~nncd with a connecting
end far ~conz~ecting thereto ' a main ~ up-stream section and a main
down-stream. sect9oa, re~pGCtively.   12 AUGUST 2002 .: . . , , . . . . ~ .
, ' .' . .., . . 4 . . .. . . , ~ . . ' . Fig. 2' is a pexspective~ view of
floc jur~cti~r~ element seen in Fig: .l . . where. a delivery element is
coupled to each othe outlets; ~ ~ , . ' dig. 3 is an exploded isorn.etric
view of the junction elero.ent seen in Fig.2; . ' . , ~ _' , ' ,. ~ ~ .
Fig. 4 is ~, longi~.diz~al cross-section, of the junction element ta,~ex~ '
~, , ~ along Iio.e IV-IV in Fig. Z;. ' ~ . , , . ' . . . ' ~ : . . )E'ig. 5
is ~, longitudinal cross-sectional view along line 'V-V in jJ ig.~ ' '. ~ .
. z~ . ~ , dig. d is a pexspective view of a junction element i'itted with
tvvo ' . ~, splitting devices at eaclx vi' its branching outlets; annd . .
~ . , , , . ' , . . '. ~ ~ Fig. 7 is ,an exploded view of a junction
elexxxent ~tked with ano'Eher ' . ~ ~sp~xtting device, ' ~ . , ' . . . ,. .
. ~ETA.I~.~~ ~D~SCION' ~F S~,''~CIFIC ENI~OffTNx~I~T'~S . . ~ ~Attentioa.
is first directed to Fig. 1 of the drawings illustr~.ting , . . . . . .. a.
junction element generally designated xU cornpxising s block-.like l~ousiag
, member ,1I ~'~tted with an inlet port I~ axxd an outlet port I4 eack~
fitted with. ' . ~ .~ a stub end Xb and I8, respectively. Stub end xG is
connepted to s main . up-stream pipe section 20 whereas stub end, I $ is
connected tv a main . ,, ' ~ ~ down-stream pipe section. Z2. Typically, the
stub ends 1b and i8 ire' ' , 



. ~ ~, connected to the respective pipe sections 20 and ~~' by oxbital
welding or . . ~ ~ soldering, as known her se, altln,augh other types o
weldings or connections ~ ~ ~ . ' ' ~ ~ ' . ' axe possible as . well, ~ in
which case instead . o ~ stub end tk~~re shall be : . ' ~ provided a
suitable connecting end, c.g. a clamping end, et~. ~ ~ ~ , , , , . .: ' . ~
, ~ ~ .~s can be seen in all floe figures, the juo.ction element is ' . , ~
~ symmetxiGal about ~ floe longitudinax axi$ extending thxough the maa.c.
pipe , ~ ~: ~ sections and accordingly, or the sale of convenience,
fur~.a.er reference will ~. ,. . be made to one side of the junctiarr
element. however, it will be appreciated ' . ' . ' . ' .that these are oily
some examples selected out o many others.' ~ ~ . ~ ' ' . . . . . .; . .
12 AUGUST 200i ' ' . ~ $ . ~ ' ~ , . . . . . . , ' . . ~ A.s can ~be seen
in digs.' 4 and 5, the housing naezaaber 11 is formed ;with ~ a duct
portion x8 transversely extending witla xespect to the, . , main pipe ,
sections 20 and 22 passing ' tk~rough a main cavity 30 ~ of the . . . ,
housing, which cavity is intermediate the inlet 12 and outlet ~~, whereby ~
~ ~ , ' ducts'28 are in how comixzunication'with the main supply lxne.~Each
of d~zct . partior~s Z8 extends tawaxds a coupling end ~Z of housing ,X 1.
. . . . . ~ , ,A ball-type. valve assexnbiy 37 is integrally fitted within'
the . ~ ~., liausing 11 for. 'controllin.g flow thorough duet 28. Each
valve ~ ass~~nnbly carnprises a ball-valve element 38 and a plurality of
seals and packi~,g rims gia~nerally designated 4d sealingly Packed within a
valve receiving p'a~rlion ' . . `. . 42 of the lxousing x X and retained by
threaded ring 41, as aa~i~ b~ seen in ~>~ ig. ' .' . 3. Th ~ valve is ~
opexable by a valve handle. 44 fitted with lateral projections . ~ ~ ~ . ~
~ ~ 46 and 41~ adapted for engagement . with a pin 5U ~lrrojeci~i~~ frond .
the hausiulg for linaxting angular displacement of handle ~4. The handle .
' ' conxrnunicates with the ball-valve element ~8 via stern 45 to which it
is ~ . secured b~r~ nut 4G.. Jn the figuxes, the valves are shown in their
closed ~ , , . position,, i.e. in which fluid flows through duct ZS is shut
orff. The artisan . ~ wily have no di~culty in xeplacitag the ~ ball-type
valve assembly 37 with ' . ~ . another'type of valve. ' ' . Coupli~ag end
32 is a flanged wae~,ber integiraliy ~xteadi~xg . ' . . . yrom housing x 1
and is adapted for coupling thereto a delivery element 65 . , . . ~ .
(showia in Figs. 2, ~ and 5) arid attachment thereto is aaxxied out by.
means ' ~ of bolts BG and ~,uts ~8. Obviously, the coupling end .rna~ be of
other types: 'fE~.e delivez~y elemant b5, as seeu iu~, Figs. 2) 3 axed 5,
serves for ' : ~ , ~~ cozurxecting.a branching pipe (not shown) to p~pc
segment 70 integral with ~ ; ~ . the delivery elexxiont G5, e.g. by orbital
welding ox otherwise; as knawn fixer . . . ~ , se.. ' . . . . . . . ~ ~ ~
'fhe arrangement of the junction element as illustrated in the , ' .,~ , .
~ . , ~ 'figures ~ is such that fluid flowing through the duct. portions 2$
naay be shut ~ y v . . ' ~ , off at any . tirxxe without interruptiu~g
fluid flow through the na,ain deliveiy ~ . , , , 



iz AUGUST 2002 pipe sections ~U and 22. Tlais enables connection yr
disconxaection of. w ,.~ delivery ~dis'trxbution members, e.g. ~aember 65)
without havi~ag tb first shut off fluid flow in the main line, but merely
by closing valve zx~,exnber 38. .' ~ltter~txon is now directed to 'Fig. 6
which difi;'e~s frorril the embodiment seen in Figs. 1 to 5 oa.ly in the
delivery element :v,rhich vs a. ~ , splitting devise, generally ;designated
74 and accordingly, alI ~li~e elements' wuvere given the same reference
numerals as in the previous embodiment. The splitting device '74 is
coni~.ected to the coupling and 32 ~y . ' bolts , 76 and nuts GS as can
readily be understood. Splitting device 74 is . . integrally fitted with
two branching outlets generally designated 78 and 80, ,' . .with a valve
melnber (not seen) integrally and sealingly , received. within. a
respective valve housing 82 and S4 and operable by valve operating' handle
~86 and S8, respectively. Each o~the outlets 78 and $0 is fated with
coupling . . na.~ans 32 smilax to the arrangement illustrated with
reference to Figs: 1 to ' 5, for coupling thereto a branch pipe 90. arid 92
respectively, sirn~lar to the ~. embodiment,illustrated with reference to
Figs. l-3. . . ~ , The embodiment seen in Fig. 7 dicers from tl~e
embodxaca,ent . . ~ see~a f~i~-p'ig. 6 In that the splitting device 98 xs
formed with ari additional '. outlet 104 to which another branclaiz~g
member XOZ may be connected, the latter being integrally fitted with a
valve member 1.04 and adapted for ' . coupling to a branch, pipe 10d.
~rauchiz~g member x OZ and splittitrg device ~. 90 arc connected to floe
housing 1I by bolts 1U8 extending tlarorigh eleznerits X02 and 98 and
fastened by bolts G8 of coupling ez~d 3~ of the housing 11. ' ~tl~er
components of this embodiment are similar or, identical with those ~of tha
previous embodiments and accordingly it is presumed , that 'the artisan ~~
will be familiar with their construction and operation. ~ , Yt will further
be appreciated that a variety of other assexxrblies . . may be carried out
for performing di~'erent plur~bing'cotm,cct4ons as may . . be required. ' ~
. . .   12 AUGUST 200c .. . . . ,. . . . . . . . . . . . . . . ,., . . " .
' ' ' , . . ' ' . , ~ ' ~ . ~ , . . . ~ . 7 . . ,' . ' ' , . ' The,
junction eleme~,t in accordance with the ~xeserit inveriti~n ~ ,~ . ~ ~ has
some other significant advantages as corrxpawed' with heretofore known , .
, ' . ' ~ .. junction elements. On.e advantage is that owing to integration
.of~ tb,e valve. y ~~ . ~, rr~ember iwithin. the housing provided minimal
dead volurne'i.e., the vc~~ume~ ' , . .~ . , ~ of the ,duct 2~ extending
between the valve assembly end the cavity .30 of ~ . , ~, ~ ; ~ , the
housing. This is of particular iix~portance ire drainage and puxi~catior~ ~
. . . .. , . ~ ~ , procedures, whereby a miriix~a.al amount of ~uid~ is
entrapped ' in said dead , , . . '' . ~ ; ~ . ,. v. valtrJ~~e .arid 'so
optimal drainage is obtained. ' ,~ ~ ~ ' . ~ ~ . ~ . Another advgntage is
that the junction element, ~ according to. . ' , ' r ~ ~ , tlae invention
rn$intains an essentially equal ' diameter tlaxougli ,its length, ' 



thus ensuring, ,essentia).ly ,identical flow through the cross-section '
of. the ~ ~, . ' ~ device. ~ ~ ' . ' ~ . . . ' . . ~ ~ .; ~ . '   12 AUGUST
200 . . ,. , . . . . . . . . . . . . . . . . . . ' . ~ ~ . . ~ ~ . . . . .
$ . . . . . ~ . ., . ~ . ,~ . . , . 1. A ~ jainctian element (14) for g
fluid. delivery systern3 tie junction , . ~ , ,~ , . ~ ' element .
campxising, a . lxousing ..(I1) fitted with an inlet port v(X2) ~ far . ' ~
. ~ ' ~ :' connecting to a main up-stxeanx pipe section (20) and au outlet
part (14) for y ~ ,. , , ~ , ~ ; . connecting to a ,main down-stteaxx~;
pipe section (~~), whexex~. said outlet , ~ ~ , ' , ~. ',~ . poi (~,4) of
the junction element is ~in pow coininunication ^uv'ith said inlet ~ , ' .
port (12) defining ~ between them ~a continuous, unxntenupted ~ rnair~
,flaw : , path, and the junction element (XU) coxnpzises at~Ieast one duct
portion (28), . ~~ ~ ~ ~ ~ . each of the at least oi~e duct portion (2i3)
being in flow ct~~aunicatian with , ' . ' ~ ' ~ the main flaw path ~
corrcprisittg a valve nicmber (~'~ located inside the , . . . ~ ~ ~ housing
(11) of the junction element (10), arid having coupling means'.(3~) , . fox
coupling ~ iliereto a delivery element (65), whereby fluid flow through the
v ,. . ' . . : . ~ duct portion (28) may be, shut off without interruptung
quid flow through , . ~ . . the' main flow path. ~ , ~ ~ , ~Z. . A junction
element (1~j according to ~lairn.1, wherein the up-stxeana pipe section
(20) and tl~e down-stream pipe, section (22) .are integrally. fonned with
the junctiaz~ element (~.U). ~ ~ ' ~ . . ' . . . . , . . . . . . . .. . ~ ;
v . 3. ~ A junction eleme~tt (XQ) accoxdl~g to .~laxzn x, wlxerein the
inlet paxt ~ , . , , . (1~) and the 'outlet pozt (1.d) are each 1`ormed
with a eo~az~cctin.g end (xb;~.$) ' ' :' ' . ~ ' far conri~cting' thereto a
main upystream pipe section (2~j and a, rnaln. ~ , , , . ' down-stream pipe
section (Z~), zespeetively. ' ,' ,. . . . . .. ,~ ~ 4. ~, junction. clement
according to any one of CIB:i~ms ~ to 3, wherein ~ , ' ' . the valve member
(~7) is adapted fox seaJ.ing a:duct portion (2~) exten.di~ng ' . ; ~ ~ ~ .
between ~ a delxve~ry, elerrrent (6~) and the main flow pa~tl~ ' (30) ,
extending . , . ~ . , be~een ,~e Let part (12) and tile outlet port (14). ~
. , ~ . ~, , , ; 



i2 AUGUST 2002 .... . . . ~ , , .. . . .. . . . ~~ , S. . A jurictio~a
element according to CIaixn ~4, , wbexdin said valve ~ , . . ,, ~ . . . , .
, ~ z~n.ember (37) is a bell-type valve (38). , . ~. ' ~ y. junction
~le~~ent according to Claim 1y: wherein the . delivery ~ v ' , . , ~
v~~Iement (d5) is a splitting device (74; 9S) adapted fox splitting fluid
how . ~ . v . ~ . ~~ ~ towards at least two branching elements (~~:92),
each of. ~l~ich being ~. , integral ly' 1`xtked with a ' valve mein~rer
(82:84) and each having coupling ' , :' ~. ~ . , means (~2) for cb~ipling
thereto s branch ~pxpe. , y ' 7,. ', A Fluid deiive~ry systenx for
eannecting ane or ~zaore branch pipes to a. ~ , . . . ' . ~ ~ rn~~ delivery
pipe, said fluid delivery system being c~a~racterized in~ that . . ., . . ,
the . main delivery pipe de~n.es a, continuous) uninterrupted , r~na~i~t
flaw patT~ ~ . ' , .' y' ~ ~ , . (3U) fitted wittx at least one junction
elern~e~xt (~ o) according to Claim I. , . ~ . . . . '. . ~8. A fluid
delivery systenx accordi~ag .to Claim 7, wherein said junctioz~~ . ' ~ ~ ~
~ eIeme~nt ~ ' (xQ) cacriprises an inlet part (x Z) Fox connecting to a ,
main ~ ~ . , ~ , ' . up-stream pipe section (20), and an oufilet port (14)
i~ox cormecti.z~g to a main y .' ~ v ~ . dowu,-s~reaxn pipe seetiau (Z2),
,which pipe sections are integrally formed ; ' ' witlx.tl~e junction
elerr~ent (to-). . ~ . .. ~ . ., ' . 9. ~ A fluid delivery systeirn.
according to Claim ~7, wherein the inlet port ' ~ , ~. (1.2) and tt~e)
outlet port (x4) ere each forrued with' a connecting end (i6;18) . , ' ,
for connecting thexet~ a main up-stream pipe section (2(l) and a xnauni~ v
. , down-stream pipe section (2z), respectively. . . ~ . . . . . ~ ~ . , .A
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