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BACKGROUND ART The present invention relates generally to water quqggz%n} 6
devi ces, and specifically to such devices used in comrercial establis neA%s
such as res™34€043 hotels, schools, as well as resi dence®THFHPOPRE
treatnent of water for drinking directly or for incorporation into
beverages. In conmercial establishnents, when |ocal water is mxed with 5
beverage ingredients to provide soft drinks and juices, it is conmon to
provide a water treatnment systemincorporating at |east one treatnment or
filter unit. The feed water is introduced into a filter nedia, typically

I ncl udi ng, but not restricted to activated carbon, and/or passed through

filter, reverse osnosis (ROQ._or_nanofiltration (NF)._ nmemranes. For the
pur poses of this applicat W] BIJINGFH*TE%HE@IMA le¥ st ood to mean
ot her types of treatnent, not restricted, to filtering, and filtering and

treatnent will be used interchangeably. The treatnent operation is

performed to enhance and standardiggckitsroaN® ATt he drinking water as
wel | as beverages made fromthat water. Sone beverage nmanufacturers
require certain levels of treatnent in feed water used by 15 fornul ators of

| i censed beverage products. Since these co rcial systens t%/egi ca

|1
include at |east one filibCeprosenly ipention gelafesngamerally oiq nwates e f

supply and at n I FRE | Nediane i ni ng
filter bow, t eg’%%%’sg‘é‘?nsgic’g%agﬁ’eﬁ"g Su&hﬁs Eﬂ%#lﬁ‘gésdﬁ?én‘f i ?%ﬁchalﬁ %‘Hﬁgﬁtﬁgﬁg‘gﬁsﬁﬁam ly
accessi bl e t o satRhf reRahants, h&teBO sERIOI AWIE aP Edsidegices, foptircesmmiendbf t he
nedi a or cartridge. However, space availability is often a premiumin such

est abl i shnent syatahfor drinkivgtdirecy or for incorporation into beverages.
In commercial establishments, when local water is mixed with

5 beverage ingredients to provide soft drinks and juices, it is common to provide
a water treatment system incorporating at least one treatment or filter unit. The
feed water is introduced into a filter media, typically including, but not
restricted to activated carbon, and/or passed through filter, reverse osmosis
(RO) or nanofiltration (NF) membranes. For the purposes of this application,

10 "filtering" will be understood fo mean other types of treatment, not restricted to
filtering, and filtering and treatment will be used interchangeably. The
treatment operation is performed to enhance and standardize the taste of the
\) drinking water as well as beverages made from that water. Some beverage
manufacturers require certain levels of treatment in feed water used by
15  formmlators of licensed beverage products.

Since these commercial systems typically include at least one
filter head which is plumbed into the feed water supply and at least onme
replaceable filter cartridge or media-containing filter bowl, the system should
be installed in a location which is readily accessible to staff members to

20 perform the periodic replacement of the media or cartridge. However, space
availability is often a premium in such establishments, which limits thfa '

potential location of the treatment systems.




potential location of the treatnment systens. 26/06/ 2006 WD 03/076043

PCT/ US03/ 06053 2 In addition, conventional water treatnent SYStE{TB06 /2006
typically involve nultiple filter units connected to each other 1 n series
so that theWQ®#P760Mater is treated by all units in the sySR(EYSITAYsE
systens are usually plunbed using convent i onal pl astic or nmetal threaded

pi ping, often requiring £SSi tQ.d I MRdiiLhs I, ONs
or repairs to the sy_sterrl?ri E@%}@% lc&ﬂ%%@nérgwgﬁ%té %eedrt?%%ﬁegﬂy Slﬁe?yl | ed
personnel . AnoinRgfvetina R MlBH D coMpeaid! foodkeh dthértiarsepes seMhatothetfobd type
is that when the filter "heads are connected to the water lines and/or to
adj acent  fi | twatehémtisated bpglltunitsaddbe pysiomi Thespeysterss ats wally phwohed t her e

is a tendency 10 for the fitti qgs to beco gver - t.i ghtened duri n& ..
i nstal lation aiW®r cprysafipnal plfstic o5 MERbNHBRAded PAPHEadOBm t FEFEhect or

nipples to eﬁ?ror? ' AddiP VBRGSO o %fjaﬁ'l;s e L CRJBpui res
the repl aceér.;e o?sg{oagf(g’n |rehﬂtgagl‘ﬁsl&gfid/or tﬁéeuﬂg%ﬁnéerg'? r i%ot ﬁgcﬁ‘?’ﬁ:ﬁg S
an expensive Wioﬁﬂ?’&x&@ﬁﬁb%@ﬂﬁoﬁﬂ@db&iw@ sitlledpersbnridle crack is
undetected, the unit may | eak, potentially 15 causing water damage at the

facility. A related di sdmndharadjsadventagetoftceavendionef filiensysiems efthis Kxeaded
[ ti [ t to b ted . in.a | ti hat
Dt bvi des - suf 1F e ties B8 AT bR 98 somnesgbla fheqerebites 2Ry S3dEible o

repl ace the Ffﬁ?é}%&@hﬁn%%ﬁ&e@?ﬁ%ﬁiﬁ%ﬁ, AR ctlgh?doh?fﬂe?é‘isoé‘tén%ncy

pl acenent of the systemin a se crowde acility. Al so,

manuf act un@r s fof fdeufittings eabesvnte Syatiiymeradd dning myviatietion andlogeepair. dy st ens

haying different filtering capabilities. Some systens require ddi tiona

filtering or DobaNAEMMONGOR oISy @stheicoanemphaippisttorkscomentregked; iR

lr:,glnfj? a c'? Lr : :]5 ISattlglh(%gniIlé %%gééu{eév%ﬁ%cﬁtre&u%s ﬁn%ulte%fa%em-le-ﬁt LPRhE ¥fitire head
and/or the connector fitting. This is an expensive and time-consuming

operation. Also, if the crack is undetected, the unit may leak, potentially
15  causing water damage at the facility. ,
A related disadvantage is that the use of conventional threaded
pipe connections requires the system to be mounted in a location that provides
sufficient clearance to use a pipe wrench or pliérs to remove or replace the
beads. This requirement adds another limitation on the placement of the

20 system in an otherwise crowded facility.
‘:) - ' Also, manufacturers of such treatment systems often provide a
| range of systems having different filtering capabilities. Some systems require
additional filtering or treatment technologies, including, but not limited to RO
units, or irradiation from ultraviolet (UV) sources. To improve manufacturing
25 efficiency, it is desirable to be able to incorporate the range of available
treatment technologies into a single head, or into a limited number of head

' ¢onﬁgurations.

Another drawback of conventional filter systems of this type is
that relatively expensive stamped metal brackets are often used fo mount the
30 .systcm to a wall. These brackets typically include support gussets and

machined fastener openings which add to assembly time and cost.




25 efficiency, it is desirable to be able to incorporate the range of

avail able treatnent technologies into. a single head, or into @4)?’?‘/%06
nunber of head configurations. Another drawback of conventional Tilter
systenms of MR®NYUE s that relatively expensive stampedGRIMI@Phcket s
are often used to mount the 30 system’o a wall. These brackets typically

hssenbly 1 e and cost . DhrodlBEok"E eelRE e GIEP HeAT BEntRl BB Bbre
there is a needffiQénthy bhd le@dilyh arfinSad el MbIIER itd MMich iLbadilyl @Phiryd and

easily mounted in a facility, and which is ea5|lﬁ repaired or replaced.
Hggg: ully tsEchrergimidr H@edﬁ:cdbysmdmmf. 'l[&zirs:hﬁdbe\(?ccbmp. shddemﬂs@vm_ htcﬂ‘le tISﬁ)f[).tO“-ﬂSl-ln :
addi tion, ere is.a need far a fi|ter ousj ng .whi an optionally
acconmpdat e a @é@%@’ft&?naﬂ"‘ﬁtr?éét%ﬁ?é tf%"cﬁn’gﬁggg%%dsb@?%%r"@&gé Phe RF@P@@Yi lity
of the head. ' ] : i ' ' tﬂﬁ}'

| mpr oved flg| tg\?&ﬁﬁe@édaggsa%ew %:&gﬁﬂé@igﬁlﬁrﬁo&gﬁﬁfﬁﬁgg etagé gle%e?%/d W %gut
regard to the ffdagance of the filter bow or the need for wench

cl earance. 10 Anot her oggect of the present invention is to provide an
i mproved filter head asAdirst gbjetti efithe amedsot issation éxtcoproyifdskan jraproved

personnel , preferapl W t hout .t he. use.of toals. A further object .of,the
present i nvent%ﬁ?ﬁg%z}at ?Fsﬁ‘l“gﬁfl H’@J‘ghls ‘?WV&Q@WW&I&P &Wﬁgﬁhﬁ?{?g 9"%1% i s
installed with | : aeapef i | ter adjacent
filter heads. %g%rta#% %%H%%?ﬂgﬁl 8%?163%%%%}%?%52%{1 | nvg'nt lon is to provide
an. inproved filter headAmgbardbjsctioftls prsaitiingedtion iabopmovidesdreinmioyedt s

and in which the head housing s adaptable_ to include a variety fof
t r eat ment filter head assembly which can be assembled by unskilled personnel, preferably

without the use of tools.

A further object of the present invention is to provide an

improved filter head assembly which is installed without using threaded
15 connectors between filter adjacent filter heads.

A still further object of the present invention is to provide an
improved filter head assembly incorporating the above-listed objects and in
which the head housing is adaptable to include a variety of treatment
technologies. |

20 Yet another object of the present invention is to provide an
) improved filter head assembly including the above-listed oi)jects and
employing a relatively inexpensive wall mounting bracket.

DISCLOSURE OF INVENTION
25
The above-listed objects are met or exceeded by the present
swiveling filter head assembly, which features a filter head housing configured
for use in single or multiple filter combinations. A main advantage of the
present filter head is that it is swivelable about a horizontal axis typically
30 defined by the supply (inlet) and treated (outlet) water lines. Another feature of

the present invention is that, in one embodiment, adjacent heads of the present




technol ogi es. 20 Yet another object of the present invention is to provide
an inproved filter head assenbly including the above-listed ob%%@- 06
enploying a relatively inexpensive wall nounting bracket. Dl SCL R

| NVENTI ON 250430760y e- | i sted objects are met or exceeded B/ ¥ ¥esent
swiveling filter head assenbly, which features a filter head housi ng

configured foﬁ%ﬂﬁ%%%tgbenzi% ebé)ra%%'g%%iagl %%%t%;é@rmﬁorﬁlﬁ&fﬂt | BN Ssealdd MHuid

advant age of t | ter Is t t 1s swvel able about a

hori zont al axi soriiRbivatiby vdthodefienad ditodlieIftdasirbd, A wall stipparhtiracketaney
(outlet) water lines. Another feature of the present invention_is th?t, I n

one enbodi ment be pujvadesh whidudeesdnvalve tonledemng secmbio 73l snoheniabnp e

PCT/ US03/ 060534 i ti be | ed_t.oget h | i

ceal 6 T1urd EEmAiFCE FHF \OROED (e e (B bt rousfiis,l, RpRefay
support bragkepedifinodifs Rupileifiial "Redthedp vidty Olnthudifg| ROIUEID GratRenbl y.

Still another fure o i

e present filter assenbly iS that the head

housi ng can opbulbsatithoud saaifiving that cthaupivhetapes o febtueat desotibetbabaves,
including RO units or W bul bs, without sacrificing the ofher %giva t ages or
features described abovéorevspesifigadlys ithe presgnt myenfpn sapavides e HitPH fea

id fil ] f i J
Pl uding at 1 5CEOBer FonRaoh g »alh e ot Bade f 15het svBuiihonds .
wat er suppl i ed;dnREQEERo el %&rfloﬁ WeBliNg weler é@@ﬁe@%@%ﬁhqaéwvmes@m}t he

filter heads accommodating a replaceable filter bow . e assenbly I ncl udes

at | east dife Hamdaiduasilewst waei ofgthenfilied headsoadcomamodating| @ treplacaableafilient r al

chanber in Tl Lgo%vl.cql‘ e ar;isgrg{)fyoigcﬂ.dgshag lggst%%re gagﬂgus?ng ﬁxwving an inlet port, an -
outlet port, a central chamber in fluid communication with the ports and a bowl
connection opening in fluid communication with the chamber. Each of the
ports is pivotally connected to one of a tubular connector and an end plug
15  fitting so that the head housing can pivot relative to the respective connector
and/or fitting.
| In another embodiment, a filter head for connecting a supply of
raw water to a filter media disposed in a filter bowl includes a head housing
having an inlet port, an outlet port, a central chamber in fluid communication
20  with the ports and a bowl connection opening in fluid communication with the
) ' chamber. Each of the ports is pivotally connected to an end plug fitting so that
 thehead housing can pivot relative to the respective connector and/or fitting for
access to the bowl connection opening. A support is also included and is

disposed in operational relationship to each port for supporting the housing on
25 awall

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective elevational view of the present system

-mounted to a wall;




connection opening in fluid communication with the chanber. Each of the

ports is pivotally connected to one of a tubular connector and

15 fitting so that the head housing can pivot relative to the r?s%;%gtglj\?e(}@G
connector HOMBB7M3 tting. I n another enbodiment, a filte®CRESFHP4S
connecting a supply of raw water to a*filter media disposed in a filter

bowl includes a head hougj : | ;ﬂah‘i}e ewAOF PolAEh 0Pl . @
central chamber in flui ?%%%mmm%@?%]ﬁ&y W tﬁ@ﬁ{éqeport%%nd g bow
connect i on opegydi¢misRofvhdh FIGoLUNi cation with the chanber. Each of the
ports is pivotally connected to an end pl u‘g/ fitting so that the head

housi ng can pivot rel at | K&3.t3oistanexplosied dtony glegoeiibe psrscBhdBBILf i t ti ng for
access to the bow conn | gn. openi ng. A S oft is also included and is
di sposed in operati onal -é‘t?&%@‘?%%’d@éﬁ%ﬁ?&k?’f&r“ds %BP##&’I?EF%
housi ng on 25 gxls\e@hJamﬁRl EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
perspective el evational view of the present system nounted to a wall;

26/ 06/ 2006 WO 03/ 07604 FIBCH iWaTB66053 obat hifernatel embmodimaninefthapyesent
perspective view of a portion of the systemshown in FIG 1; FIG 3 is an

expl oded fr ont systeamusingonty prefiliar hepdoupingrI G 4 is a side el evation of
t he bracket and clanp of the present 5 system and FIG 5 is a front view
of an alternate enbodi ment of the present systemusing only one filter

head housi ng. DETAI LED PESERTEED PESERHEONNENFHENNSENTION
B 10
- Referring now to FIGs. 1-3, the present filter head assembly-is - ..

generally designated 10, and is preferably configured for connection to a water
line 12 for treating feed water to make it suitable for drinking or making into
beverages such as soft drinks or juices. The system 10 is typically connected in
15  in-line fashion between portions of the water line 12, so that the line 12 thus

includes a feed inlet line 14 and a treated line 16. _
The system 10 generally includes at least one filter head 18 in
fluid communication with the water line 12, and at least one filter bowl 20
configured for retaining a filter media and also for being releasably connected
20 to the filter head 18. While shown as a threaded connection, bayonet lug
\) : -~ connections, cam Jocks and‘ other known attachment technologies are
- contemplated. It is contemplated that the filter bowl 20 can enclose at least one
of a variety of filter or treatment media, including, but not limited to activated
carbon, filter fibers, carbon fiber block, RO membranes, NF membranes, UV

25  treatment systems or other known treatment technologies. |
While conventional filter heads are securely fixed to the water
line 12 and to adjacent filter heads, an important feature of the present
" invention is that the heads 18 are swivellable or pivotable relative to the line 12
and to adjacent heads. More specifically, this advantage is achieved through

30 the provision of a filter head housing 22 having an inlet port 24, an outlet port .

26, and a central chamber 28 in fluid communication with the ports. It is



Referring nowto FIGs. 1-3, the present filter head assenbly is generally
designated 10, and is preferably configured for connection to a }ﬁﬁ/jdd‘@
12 for treating feed water to make it.suitable for drinking or making into
bever ages sWhi3436045Hft drinks or juices. The system 10 i s RGIIS8HINS
connected in 15 in-line fashion betweef portions of the water line 12, so

The system 10 SaneriRsA M 8 Ay it Bnfiion (diferkibaBl oyl Rt Py 2 16
communi cat i on o R alopbhdi b (18MhpRiat 67 the ERSiciiro9itehowad 6o

configured for réetaining a filter nmedia and also for being rel easably
connect ed 20 t typehef hediteThedmav] 28.is whiflned strovmmiretian witheaewl comestionon,
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menbranes, NF pEABLARGEIly YonBotéd SR IoRBIHT & ViifuddScoiineohSR daoum ehd qdbgent
technol ogies. WiiTe conventional filter heads are securely fixed to the

wat er | ine 12fiting 86 sadjlmiche Heatlthousingad?, caanpivep @rt swivek eeletive tofthe he
e

present invention js that the agds.18 are vm'¥ella€eor.vp'.votal .

rel ative, to t¥f8PFHYE CPANCRRR 2RYOR ﬂéﬁ&%n?%é‘i@ﬁﬁ@b‘? Jfbéspém FiIB%IaI(’@?n_tlﬁi s
advant age s a@ﬁf&é& %%8%%1% r%@ﬁé@ie foti8n bpbdifig 30698 adiRdRIdNg 22
having an inlet port , an outlet por , and a cenhtral chanber 287 in

fluid commpi Cx%%bﬂles%fﬂldlheaméﬁﬂleb ters: [66DHK2NU06 WO 03/ 076043
chl US03/ 06053 contenmpl ated that the flow pattern/function, )
(inlet/outlet) of the pdvers specifmallynggchef dhranges 2de génis pyviled with a

application, t tr eat nent st.em and.the. ¢t of L a..-Th S

in fluid pomn.#%’?etgﬁ?ri ROTHQR %a‘ﬁ%vla %Bﬂﬁ‘é’ﬁﬁtgngggﬁeﬁaﬁggfgmao& ?%glgwgf %he

head housing 2g.&id, Whe fhefet A halibiediehR i qEla#ve to the fastener portion 36. An
outer end 40 of the fastener portion has a radially projecting flange 42. In

15 addition, at least one and preferably four fastener apertures 44 (FIG. 3), each of
which is preferably rectangular or square in shape. However, the number,
positioning and shape of the apertures 44 may vary to suit the application.

| As is known in the art, to ensure that the inlet water is treated

prior to release from the outlet port 26, the outlet port is provided with a

20  diverter conduit 46 which is generally "L" shaped or provided with an elbow.

) - The diverter conduit 46 is placed in fluid communication, usually via a tube or

conduit (not shown) with the base of the filter media. Thus, the inflowing

~water which has passed through the filter media and has thus been treated will

collect at the bottom of the media and be collected by the tube for passage into

25 - the diverter conduit 46 and out the outlet port 26. The operation of fiuid filters

of this type is well known in the art, and the specific media, as well as the flow

direction (upflow or downflow) may vary to suit the application. The

determination of upflow or downflow orientation will also determine the
designation of the ports 24, 26 as inlet or outlet ports.

30 Another feature of the present assembly 10 is that a lower edge

| 48 is configured to form an angled, wedge-shape or knife-edge. This



5 The swiveling action is achieved by each of the ports 24, 26 being
pivotally connected to one of a tubular connector 32 and an end 2%\/1@ 06
fitting 34 so that the head housing 22 can pivot or sw vel relati ? toh
respecti ve BeN3®eEé3 and/or fitting. An advantage of thi s PORUSEIAF acti on
Is that access to the bova 20 and/or fhe bow connection opening 30 is

facilitated, ss 0 ocati on e m10

Mor e speci fi cal Wfig@g{} ﬂtliﬁLes&g? gagfglepgv% Wetshc’fgﬁ]ltffra{\é\?%'ﬁer
portion 36 hav Iaﬁangerﬁéﬂ@t sﬁn%sgl%f fedtid ﬁtﬁe?késeﬂt @,@éﬁabm@ffs A8 iR Gilfer
second, and preferably smaller aneter relative to thefastener portion
36. An outer @nalBousidg 2haad asdpiieial pppen aveessasora 50 adiialt, l1f openeddhtough

flange 42. In 15 addition, at_|east one and preferably four fast%i;l
apertures 44 (FFGOPQPnale goRflary wipam g f @P%ﬁ?ﬂ:re‘éﬁnanwpmm & qgaar e

oy vape s Etehfa O o RO Ca A, 30ch B RPRPInt WUFRH IR
the inlet watepy pfhel e§Rfvaknt chhz%lo%‘? relee@sgld 6OMdNg gﬁ&ﬁm hd%&,mt he

outlet port is provided wmth a 20 diverter conduit 46 ch is generally
"L" shaped or preatardethiiMicddw.an el bow. The diverter conduit 46 is placed in

fluid conmuni cation, usual|y, via a tube or cqonduit (nqQt shown) wt he
base of the filter rredl aRetJ  nqvR &o BlEis oiapg 3 :\ﬁétdéﬁ"r&?ﬁdc"g’of‘f&sea\géég

t hrough the fi

bottom of the #rerg{a and p? E]H‘g&%&)?f&gétog?ég& g)‘ﬁléﬂa%ogggégbfﬁ? 3395&1 ?h
diverter crmdua;ﬂdﬁ aﬁtﬁnglm doh@ade I%adnﬁﬁfsméﬁzz &8e phRe ro@tsmlqélahw it
fljters of this type is well known in the art, and the specific nedia, as

well as the f |ﬂm regpecsive i aomneetpr aud/omﬁmgnf Mohon multipler filtemheadst 22 ree
coplicatlon, T dShermnatton el Ul ou of, douef Lower! sotston il o s
e Lo GalbobbsaDipte SeRe Uil il Blinc b U AT
port 26 of the first head housing 22 The tubular connector 32 includes a
15  generally cylindrical body 52 with a central axial throughbore 54 configured
for enabling fluid communication between adjacent head housings 22.
When viewed from the front, as shown in' FIG. 3, the tubular
connector 32 is symmetrical, having at each end an outer sealing portion 56 and
an inner fastening portion 58. The two fastening portions 58 are separated by a
- 20 central portion 60, the dimension of which may change to suit the application.
| 3 ' However, an advantage of the present system 10 is that, by using the tubular
connector 32, the adjacent filter head housings 22 may be mounted more
closely together than was previously possible using the prior art threaded pipe
connectors. In this manner, a closer mounting reduces the amount of space in
25  the facility taken up by the present system 10. Thus, the central portion 60 will
preferably be as axially short as possible.
More specifically, the sealing portions 56 are shaped to form O--
ring or seal grooves for accommodating at least one and preferably two O-rings
62. It has been found that placing two O-rings 62 in the same groove 56
| 30 enhances the sealing qualities of the arrangement. While O-rings 62 are

~ preferred, it is also contemplated that other equivalent sealing technologies




WO 03/ 076043 PCT/ US03/ 06053 7 configuration facilitates sealing engagenent
with certain types of filter nmedia arrangenents. Still another j@%gr{%(ﬂj
the present assenbly 10 is that the filter head housing 22 has an optiona
upper acces¥mEF60dH which, if opened through an opti onal PGEEWHELPS

manuf act uri ng operation, can accommodate a 5 suppl enental filtering or

devi h RO uni W4 ight b . vl
technol ogy.— Thatebaire retig i Rss i iodt st G goflridhs dhoBd el o1
- below. Referring me&tl%}lr Bb Gt the cEspandidg sBARY pdtfdn 38V Rhe Eapbotive P

ports 24, 26 is pivotally connected”to ohe of t'he tubular connector 32 and
the 10 end pl 24, 261 Ui 3galss psafetrbd that lae ldastdnd Ousng §22% hwatedi hetweay thewi vel

relative to the respective connector ;and/or, fitting. %gn multiple filter
heads 22 are prwtcd ad hedmwleeqmestion ppening p0docscab it dpaciione e th¥ellusi ng

t he tubular5 connect.or, 32. In the illustrated exanples, that connection is
made at the~ou ggvnnb e[ar56 of the first head housing 22. The tabul ar

connector 32 includes a 'Pﬁe%&gﬁﬁébé{rﬁ%ﬁéBB%Ebﬁéleﬁpdﬂﬂé&u%Ihhcmel@EBal
ure

axi al throughbore 54 config or enabling fluid comunication between
adj acent head hrustnfipmraPio Yérem avilensk dné fastoreh @réowenfor receiyingwin elongate, 3,

the tubular cqnnector ;32 is symmetyical,. having at eac nd an outer

seal i ng porti o@sﬁ'@eéﬁém}hﬁaﬁsﬁﬁéhmpﬁgtoéﬁioﬁ ﬁ&PF%ﬂ?P”%‘.‘g %]eﬁgentegvap?rgtgp%ﬁﬁng
portions 58 ar rate 2 | | | OERG]

whi ch may changog %gaigl?l&][ 9’%‘?%“%%%‘ ggﬁ%%t%%é%%n 6%ri g%\?’gg%sage ]3’1?&;%%
present sys en&)ﬂs@elhsld ke iaé]iénét%ﬁ@htré\ﬁﬂ%&iﬁrregml‘yneﬁﬂloth&é’orrésbendiﬂgacent

ff;_ijter head housi ngs 22 may be nmounted nore closely together than was
previ ously posfistsiner geiovgs S8e Yor ther preferradnerabertitnept. jbe apertresstidr ate gaght hi s

ORI M T NE T M A ey e
a generally "U"-shaped fastener spring clip 68 (FIG. 2). The legs 66 pass
through the apertures 44 and engage the fastener grooves 58 to prevent the

15 head housing 22 from moving laterally or axially relative to the tubular
connector 32. At the same time, the engagement of the legs 66 in the grooves
58 allows the secured fastener spring clip 68 and the associated pott 26 to pivot
or swivel about the connector 32. The sealing relationship between the tubular
connector 32 and the port 26 is preserved during this pivoting action by the O-
20 rings 62.
j} o An advantage of the "U"-shape of the fastener spring clips 68 is
| that each clip has two legs 66, increasing the fastening power of each clip, and
also, a base portion 70 of the clip facilitates gripping so that the clip may be
installed or removed without the use of tools. Accordingly, to fasten adjacent

| 25 - head housings 22, one merely places corresponding outlet and inlet ports 26, 24

| in alignment, places a tubular connector 32 between the housings so that the

connector is engaged in the corresponding ports, supplies the necessary O-rings
62 in the grooves 56, and inserts the clips 68 into the corresponding apertures
44. Typically there will be one clip 68 for each port 24, 26, or two clips per

30  connector 32. However, the number, construction and arrangement of the clips



preferably be as axially short as possible. Mre specifically, the sealing
portions 56 are shaped to formO- ring or seal grooves for acco i

| east one and preferably two Orings 62. It has been found tha’?gsfijggl/%(%
two O rings Vé2UH0i60he sane groove 56 30 enhances the seal iMJ/RP4083 es of
the arrangenent. Wiile Orings 62 are “preferred, it is also contenplated

t hat ot her equi e ' C |00 6 6
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seal ridges noladRdentindts ckh e GOEUIRSTIed Sttt Heenseumespondi ng seal i ng
portion 38 of the respective ports 24, 26. It is also preferred that at
|l east one Oring 62 be |Ovat e mevhwed htadhousings 2ZDisatetermecdy tvd resdhngct i on

Betening por t PGB OLERHEE BICBEA{h e B SPcdarHEBE SR BHE Hitios -
configured to ] Y : ate
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44 | ocat ed i nhadofiyt Gric ¥Rd 17264itRfant Hfterd @éﬁuiﬁg?orﬁeﬁtsim&%gn indee fagtesiapbl y
of the 10 system 10, the fastener apertures are inregistry with the
correspondi ng pbdnerewhighoisvidentia] to antend qfirthe dubdar eormeetionddt | As Rech,

orer ooy o RGP G e RSO SRR W oy 1
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lateral |y o0 axydleliy reélation tothettobilaecdrmbefoad?2. connector 32. At the sane
ﬁLﬁe, t he engagenent of the |legs 66 in the grooves 58 allows the secured

fastener spring clip 68 HhothpreendsZhef hecadmlvg fivgng 34 i crfisuend tevitipel
connector 52 aRABPITERLHRC 3¢ R o7 Sud bRy ifrPRIL BRoAshl b bt by
the 0O- with a faceted exterior 76 to be gripped by a wrench or pliers. Naturally, the
interior of the end plug fitting 34 has a throughbore 78 configured for passing
15 - water from the line 12 to the interior of the head housing 22.

An advantage of the above-described system 10 is that at least
one and preferably two or more head housings 22 can be connected to a water
line and preferably together in a way which requires less space tham
conventional systems. As such, once assembled as above, the system 10 can be

20 placed so that the filter bowls 20 rest on the floor of a facility and are not
~ attached to the wall. If the filter bowl 20 needs replacement or refilling, the
head housing 22 is pivoted or swiveled ontward (best seen in FIG. 1) for easy

access. This type of installation is not available with conventional systems
‘where there is 2 need to provide clearance below the bowl 20 for removal.
25 : However, despite the above-listed advantage, it is also
contemplated that the system 10 may be mounted so that it is fixed to a wall.
To that end, a support bracket 80 is provided which supports the assembly 10
~ on the wall, and is configured to engage a corresponding one of the ports 24,
26. Thus, each system 10 will need at least two such brackets 80 to secure it to |
30 thewall. A system 10 of three head housings 22 will reqﬁire four brackets 80.



20 rings 62. An advantage of the "U'-shape of the fastener spring clips 68
Is that each clip has two | egs 66, increasing the fastening po ’%‘%ﬁ(‘i‘
clip, and also, a base portion 70 of the clip facilitates gri %/g?éo t a?
the clip myVHEO7%Mit al | ed or renpved without the use of t& I"ég?”““
Accordingly, to fasten adjacent 25 - h¥ad housi ngs 22, one nerely pl aces
correspondi ng outl et andRicflrghg R fo 38Gs24, 2 Sndll BHTBRIckeR! S @Scladd ubul ar
connector 32 between the housings so that the connector is engaged in the
correspondi ng mesurgings pemtione 82 tith re clesstaoye @peningsS4 62r imcdiiaggthoeades 56,

and inserts the clips 68 into, the corresponding apertures 44. Typically
there will be &wteners,sxpansien beliver thelikeda seqyge thy bragketde iﬂpf'swalrlraseﬁwe!ﬂ

connector 32. wever,.the n Ig.C00nstruct. on an I -0,

clips 26/ 06/ 2068° VA3 6%60%%2%&4[%%%%%%9?0%@%‘ & ‘%Fﬁlg’rgﬁpg%cﬁte“ﬁ’érgﬁmy
vary to suis tRBerapPké GAtl @eplddbion JeheoFRared i Mcomsbaciaptandictdiningn be
acconpl i shed without the use of tools. Once the nunber of head housings 22

i s det ermi ned, thehpenimster tafrthe pasis2htiley o tedaisi thgpars 25 A6, dbe boadkist 8kat er
line 12 by the end, plug fitti 34. Unli ke the tubul ar conpector 32, the
end pl ug fittiﬁyilsiﬁSia%?q@é owﬂ%eppmie WP$99§SB¥ﬂfW earelﬁﬂieﬁlzg%’?ﬁn n
outer sealing RoLili . i ' 21 jach 1l
identical to aﬁs é%dﬁ%fé?ﬁygagﬂf ar %%%%3239“@‘%‘ rﬁ%ﬁiéug%té%{%?%n&hgﬁhﬁg
fitting 34 is pidf@edtembedinishth@adabtenst WY 2ré thidaded,chdvasice Rtier fapieherg clip
68 engagi ng fastener apertures 44 in the same manner described 10 above in
r,e-éat i on t &0t haret abatemplatednénhating xivetse cottere pinn or 7ather simdae ispes @
figting 34 is gopfigured. to atta to,t wat er. | ine nd,as sueh is
Cpt cally i ni cERERE A s IRed i de i da s R4 shpsescins 3BT bR 6Tn ¢ o
be gripped by ﬁﬁ% : Pl d Jﬂ?ﬁ] r ' ' 8ftidnhe end pl ug
fitting 34 hasﬂgw%1 ougﬁﬁlgﬁies &g%n | ut?%g}éprbgg%ghietﬁgﬁbﬁ{p

Another. function of the clamp 90 is that it exerts a radial

compression force which holds the respective ports 24, 26 securely against the

15 corresponding tubular connector 32 or the end plug fitting 34. The clamp 90

includes a pair of depending edges 98 which capture the corresponding radially

projecting flange 42 of adjacent head housings 22, and thus secure the adjacent

head housings together and in operational relationship to the corresponding

connector or fitting 32,34. The engagement between the clamp edges 98 and

20  the flange 42 is such that the featured swiveling action is preserved. In fact, if

) . desired, the use of the clamp 90 and the bracket 80 can be a substitute for the

- use of the U-clips 68 as the fastening apparatus for the present system 10 at the

. junction between adjacent head housings 22. If the clamp 90 and the bracket

_ 80 are used to replace the U-clips 68 at the ends of the system 10, the end plug

25 fitting 34 needs to be provided with a formation corresponding to the flange 42

| configured for being engaged by and retained in the inlet 24 by the clamp 90
and the bracket 80.

Referring again to FIG. 3, if it is desired to supplement the filter

or treatment media in the filter bowl 20, the optional support port 50 is

- 30 provided in an open condition. The supplemental treatment device, generally

designated 100, which is contemplated as being an RO unit, preferably of the




15 water fromthe line 12 to the interior of the head housing 22. An

advant age of the above-described system 10 is that at | east 0”%@/‘@'6(2006
preferably two or nore head housings 22 can be connected to a wate [

and pref er aBiQ93%Pa&t her in a way which requires | ess spac&CHsfs/06053
conventional systens. As such, once asYenbl ed as above, the system 10 can

be 20 placed S d\@bclbad ihith. EePatlaﬁi’N? @%2{ 93 vwillc ]{L)ﬁ(imf,d Statd¥ bprdféehtd t Y

and are not ached to the wal e filter bow 2 needs repl acénent
or refilling, th\hém@b heyusinilir 28rpperpéntalt edatmiens vievlalodopyout Tarttt{ibethe seen
in FIG 1) for easy access. This type of installation is not available

wi th conventi oS8P %%m’réh%ewvmb@%mm%m %S@IWQOBS}BP&P@@S@EWW(% bel ow

he bow f b
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to a wall. 5Todkhaldi eaﬂe&'dl&i?@l% bﬂrﬁ%@ﬁ BleddabR Rbhetach Méd&éd%ﬂfh?%t s

the assenbly 10 " on t'he , and is configured to engage a correspondi ng
one of the porw=allaPg ofzﬁe pd’ﬂtﬁﬁ andaeﬂan&yﬂﬂmst a6k mid prefeeatsly awol(@aites HRansuch

brackets 80 to secure it to 30 th waII stem 10 of three head housings
22 will requi ¢ Blape Agapst bk BCETigDOT %SBBPIG ik iy dovise tPprEVERSAE053
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expansi on bol t owdingsP2 dankie: Iﬁvﬁﬁﬂ%ﬁn afeerbh lertentd] BRaRbAt RVideS10®! |
known in the art. Attached to the nounting portion 82 is a hook-Iike

:ej)port 5 Hbor t promo &&h/\dfmcfaaiddbr d5us,om g8embhy 1Qimdading thize doaddwasingg and

th t 26. . T th ts,2
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fasteners 94
number of head housings 22 and supplemental treatment devices 100 may vary

to suit the application, and may include pressure gauges, test probes and/or
15  other fittings.
Referring to FIG.I 5, an embodiment of the system 10 is illustrated
in which only one head housing 22 is provided. In this configuration, there is
an end plug fitting 34 located in each of the ports 24, 26. In addition, there is a
clamp 90 and a bracket 80 disposed at each of the ports 4, 26. The head
20 housing 22, as well as its filter bowl 20, is supported at both ends by the
bracket 80 and the clamp 90.
Thus, it will be seen that the present filter head system 10

- provides the capability of instaliation where space is limited in that the filter
head housings 22 may be Iﬁivoted out for easy bowl replacement. The single

25 ﬁlter head housing 22 is versatile, in that it may accommodate a variety of
arrangements employing one or more filter head 18, and may also feature
optional supplemental treatment devices. Installation of multiple units can be
accomplished without the use of tools. If wall mounting is required, some
simple tools such as a screwdriver may be needed. Adequate sealing is

30  provided to prevent leaks despite the pivoting action of the head housing 22.




preferred enbodi nent, the fasteners 94 are threaded, however other
fasteners 10 are contenplated, including rivets, cotter pins or ;g /2006
simlar types of fasteners. As is known in the art, the fasteners 94
engage t hr e W@ OH8&ses 96 in the support portion 86 for FECHSIHY'Bhe cl anp
90 to the support portion. Another funtion of the clanp 90 is that it
exerts a radial conpressgy | t e I V& , 26
Wik Lgasﬁcglw% ehtAalfeh! P HcBREEL YaivRARE Slfd

securely against the 15 correspon tubu connect or pl ug

fitting 34. Théead asspr®ly haxosdeseritnd hereih, i oD apgreaitged b Thosbiskiiled
capture the corresponding radially projecting flange 42 of adjacent head
housi ngs 22, af@ thhusrt sthaluchanges @@iaugﬁﬁcmﬁaﬁdnhﬁugﬁngﬁd@d@éﬁﬁ@rwﬁhﬂﬂin
operational relatignship to the corresp i n connectoy or fittjng 32, 34.
The engagerrent AR romc el i 32 T8 Rt SRS Ttk Aol S0tk TR L ha
the featureg sw i ion is preserved. In fact, if desired, the use
of the clang 985%ﬁ§hgggﬁ%%écket 80 can be a substitute for the wuse of the
U-clips 68 as the fastening apparatus for the present system 10 at the
junction between adjacent head housings 22. If the clanp 90 and the bracket
80 are used to replace the U-clips 68 at the ends of the system 10, the end
plug 25 fitting 34 needs to be provided with a formation corresponding to
the flange 42 configured for being engaged by and retained in the inlet 24
by the clanp 90 and the bracket 80. Referring again to FIG 3, if it is
desired to supplenent the filter or treatnment nedia in the filter bow 20,
the optional support port 50 is 30 provided in an open condition. The

suppl enental treatnent device, generally designated 100, which is _
contenpl ated as being an RO unit, preferably of the WO 03/076043 26/ 06/ 2006
PCT/ US03/ 06053 11 type disclosed in U S. Patent No. 5,221,473 which is

i ncor porated by reference,




a W bulb or simlar supplenental treatnent technology. To retain the

suppl enental device 100 in place in a sealed rel ationship, the present
system 10 further includes an add-on seal retainer 102 with a central bore
104 and a 5 depending threaded skirt 106. The skirt threadably engages a
threaded exterior wall 108 of the port 50 and retains at |east one and
preferably two Orings 62 in place against the exterior szijﬁﬁ 2006

suppl emental treatnent device to prevent leaks. In a nulti- ead assenbl y
10, it isgiounespl ated that one or nore of the head housings 22 can be

provided wth different supplenental treatnent device 100, 10 or no such

devi tjall. T , I j i : i 22

"ol ude-al RO (it o8 ASRRRID BTN AC £ RERRIASUGOS (B a™
housi ng 22 w . hout any suppl enental device 100. The arrangenent and nunber
of head h#tf¥HAS a@@a%ma'oStﬁﬁfmf@ﬁéﬁ@%ne@ﬁeéé@ el othevfor deealiog wasf vary to

suit the application, and may include pressure gauges, test probes and/or

15 ot her suggliedgbroulafies whteg stpplilline, &, leasn oaabbsiideiiter bkadshe system 10 is
illustrated in which only one head housing 22 is provided. In this

confi gur at,} | i&1q &gﬁé i.n each of the
ports %4, Eg@Tﬁgﬁ%%%%ﬁg?ﬁg%&#gggi S%fda%gelégh)an 1‘?%lrl%cket 80 di sposed
at each of the ports 4 Z(g The head 20.housing 22, as well as.its filter
bowl 20, 1's SUBHERS 8B heAhewsingHaVIRg R frict Barh ARGUtISED AR E3ERL] amp 90.
Thus, it wll be seen that the present filter head system 10 provides the
capabi | i t yhaphbdrns flaid etmonmnwator veiasaed perts amd & bdwil contestion lwpehingtier head
housi ngs 22 may be pivoted out for easy bow replacenent. The single 25

filter heggidn@mshdgicddod Vith@hfiPHdnheri N that it may accomrmodate a variety
of arrangenents enploying one or nore filter head 18, and may al so feature

opti onal suppl enent.al..treatnent devices. Installation of. . multiple units can
be ' aceompl | SHEHLA PHORC P HRVORLY sanacdied e ofbufuidtgonatii@aut r ed,
some sinple tools such as a screwdriver may be needed. Adequate sealing is
: 10 and an end plug fitting so that said head housing can pivot about a horizontal axis

defined by said respective connector and/or fitting.

2. The assembly of claim 1 further including fastening means for fastening at

least one of said ports to one of said connector and said fitting.

15 3. The assembly of claim 2 wherein said fastening means includes at least one
fastener groove on said connector and said fitting, each said port having an outer
wall with at least one fastener aperture in registry with said groove upon assembly,

- and at least one fastener configured for engaging said groove through said aperture
to pivotally attach said port to said connector or said fitting and prevent relative

20 lateral movement of said port and said connector or said fitting.

13




30 provided to prevent |eaks despite the pivoting action of the head
housi ng 22. 26/ 06/ 2006 WD 03/076043 PCT/ US03/ 06053 12 Wiile a particul ar
enbodi ment of the present swiveling filter head assenbly has been
described herein, it will be appreciated by those skilled in the art that
changes and nodi fications nmay be nmade thereto wi thout departing fromthe
invention in its broader aspects and as set forth in the 525ﬂhk2%?@9
clainms. 26 June 2006 CLAIMS: 1. Afilter head assenbly configure

connecti onl. t o TheabimblyRE chie 3 Whelcitifid fatterdee 54 sﬁfmghéiiﬂ.t er heads
connected to each other for treating water supplied through the water
supply line, at least one of said filter heads 5 acconmopdati ng a

repl aceable filter bow, said assenbly conprising: at |east one head
housi ng having_an inlet part, an outlet_gort,_a central . chanber in fluid
communi catt on WPE Bssembly 96 elaama wherenhsaid Eastprerg meansineHide at leastiang; ¢
communi cation with said chanber; each of said ports being pivotally
connect ed ctampfor cabrimgt adadia compassswindoreelitbiding saidl @ttt pEaigstfsaid i ng so t hat
sai d head housing can pivot about a horizontal axis defined by said
respecti veomngdrQhid¥i@ingr fitting. 2. The assenbly of claiml further

i ncl udi ng ?astening means “for fastening at | east one of said ports to one
of said connector and said fitting. 15 3. The assenbly of claim2 wherein
said fastening neans includes at |east one fastener groove on said
connector and said fitting, each said port having an outer wall with at

| east one6f ast Thenpssapily u? elaim Srwelgrsinr spidvelainpsiaipdogded wathuplmaclest fenbl v,
and at | east one fastener configured for engaging said groove through said

aperture piidihyaliaké Yo fdcupcihidpbekipert to said connector or said fitting
and prevent relative

7. The assembly of claim 6 wherein said bracket is configured for attachment
to a wall.
8. The assembly of claim 5 wherein each said port has a radially extending

end flange, and said at least one clamp is configured for engaging said flanges of

adjacent ports and drawing said ports together about said connector.

9. . The assembly of claim 1 wherein said plug fitting is threaded at one end for

| threadably engaging a water supply line.

- 10.  The assembly of claim 1 wherein said connector and said plug fitting are

sealingly connected to said corresponding port in said housing.

14




20 lateral novenent of said port and said connector or said fitting. 13 26
June 2006 4. The assenbly of claim3 wherein said fastener is a spring
clip. 5. The assenbly of claim2 wherein said fastening neans includes at

| east one clanp for exerting a radial conpression force holding said

outl et against said connector or said fitting. 6. The assenbly of claimb5
wherein said clanp is provided with a bracket for providi ngyarhasgod o
secure said housing. 7. The assenbly of claim6 wherein said {)racket is
confi gur ed1f or Thetasebniof thim Makhereth sald €itagsaddayd ednreb@irard wherein
each said port has a radially extending end flange, and said at |east one

clanp is Y &géaa% I adj s..and
drawi ng sg?@lg%?@taggéeatsﬁer aaggﬁo%ggggﬂfé%%‘%g??g{ey elgﬂig%ﬁgggasg gg%rbblsg}ﬁ%f claim
1 wherein said plug fitting is threaded at one end for threadably engagi ng
a water supply line. 10. The assenbly of claim1l wherein said connector and
said plug fitting are sealingly connected to said corresponding port in

sai d housilag. The ageinble of 0t 1lwhdiem ssd bedl fowsingfuather fiRlwdesmai n sai d
fitting and said connector are provided with at | east one seal groove

confi ggr egcée%orﬁrgﬁ)ﬁi Mnfiguiid ﬂo??@éeixﬁﬁ laﬁf bithe of4n ROGnaSHAUY ®ibel aim 1

wherein said head housing further i es an 5 accessory port configured

for receiving at |east one of an RO unit and a UV bulb. 13: The assenbly of
claim 12 further including a seal retainer configured for sealingly
positioning an annul ar seal about said accessory port. 14. The assenbly of
cl ai m 1 whar ei Bhe ass¢mbdly atelaim H3fvithersinaludingaséah gdtginerf ecsfigused fwget her
only by said tubular connector and at | east one spring clip

sealingly positioning an annular seal about said accessory port.

14.  The assembly of claim 1 wherein said adjacent housings are sealingly
fastened together only by said tubular connector and at least one spring clip

without the use of tools.

15. - A filter head for connecting a supply of raw water to a filter media disposed
in a filter bowl, said head comprising:
a head housing having an inlet port, an outlet port, a central chamber in
10 fluid communication with said ports and a bowl connection opening in fluid
Communication with said chamber;
| each of said ports being pivotally connected to an end plug fitting so that
said head housing can pivot about a horizontal axis defined by said
respective connector and/or fitting for access to said bowl connection opening; and

15 a support disposed in operational relationship to each said port for

15




w thout the use of tools. 15. A filter head for connecting a supply of raw
water to a filter nedia disposed in a filter bowl, said head conprising: a
head housi ng having an inlet port, an outlet port, a central chanber in 10
fluid communication with said ports and a bow connection opening in fluid
communi cation with said chanber; each of said ports being pivotally
connected to an end plug fitting so that said head housingyg£an.Bhypt about
a horizontal axis defined by said respective connector and/or fitting for
access t o ssppatihgwbiddwnsiggtonahwapeni ng; and 15 a support disposed in
operational relationship to each said port for 15 26 June 2006 supporting
said housing on a wall. 16. The filter head of claim 15 wherein each said
end plug fitting includes at |east one fastener groove, at |east one seal
groove ang _a cgnnecti on point, for wat er, suppl ine.. 17. The filter head
of claim ié- whahg e head %faﬁqa%iﬁw%eﬁ@n@a@ssaaaeﬁp@ﬁrélmgmﬁag?w at | east
one fastener opening, and further including a fastener configured to

engage saiahsaond faatehengreot@asit deast onp skal grdove andla coanettmpgriinigfor @ secur e
said fitting to said port. 18. The filter head of claim15 wherein said
support i RekddaspR 1GleamP and a bracket configured for sandw ching said port
and said fitting her ebet ween. 19. The filter head of claim 18 wherein each
said port has a radially extending end flange, and said clanp is configured
for engaging and capturing said flange. 16

17.  The filter head of claim 16 wherein each said port includes an outer wall
having at least one fastener opening, and further including a fastener configured to
engage said at least one fastener groove through said opening to secure said fitting

to said port.

18.  The filter head of claim 15 wherein said support includes a clamp and a

bracket configured for sandwiching said port and said fitting therebetween.

- 19, The filter head of claim 18 wherein each said port has a radially extending

end flange, and said clamp is configured for engaging and capturing said flange.

16




