0 1 DEC 2005 DI SPOSABLE FLUI D SEPARATI ON DEVI CE AND MANI FOLD ASSEMBLY
DESI GN W TH EASY CHANCE- OUT FEATURE BACKGROUND OF THE | NVENTI ON Fl ui d
separation units with fittings may be installed in small spaces t hal 'mBke 2005
it very difficult to change out the filter unit. For exanple, it can be
difficult to turn a fitting during installation and renoval in a confined
space. Even a quick disconnect fitting. can be awkward and difficult to
mani pul ate in the spaces typical in industrial filtration applications.
Conventional fittings reoU|re that there be suff|C|ent S ace to_allowthe
operator's hands t oDISROSABLE FLUL AZION DFY ND MANIFQLDS general |y
excess tubing, which alloms the f|tt|nos or qU|ck dlsconnects to be

renoved. There al soASSEMELY, DL ¥ iGCE ot Lo

unit to be renoved fromits
enough that the fittings/qui 2K d AN BNASYved easily. However,
novi ng tubing around is very undeS|rabIe because tubing can be easily
damaged, and cont aniBht iseparaticthemitsrvgtht fittingsenayntsd idgalted id sreadl sphces thabinake wal | s
may be dislodged into the fluid. Conventional disposable filters are also
time consum ng it verg diffiget tddhanie ontithd At ailt. Foi éxamglk, it Sdnske, diffichit ®remaf t en
require extra space above and/or below to allow vertical movement for

renoval , and spafifg d&inglnfiRGbn80d rOMEVAIGN a REIHCE 8pa8 S Bednal @ackvdischnnect
conventional disposable fluid separation devices is |eakage during

change-out. Si Nfng. b ShARWeRl MdUBERult B AaRphilbiGH IR spREPHBRA in industrial

filtration applications. Conventional fittings require that there be sufficient space to
allow the operator’s hands to manipulate the fitting. In addition, there is generally
excess tubing, which allows the fittings or quick diéconnects to be removed. There
also may be additional tubing present to allow the filter unit to be removed from its
installed position to a location with room enough that the fittings/quick disconnects
can be removed easily. However, moving tubing around is very undesirable because
tubing can be easily damaged, and contamination adhering to the inside surface of
tubing walls may be dislodged into the fluid. Conventional disposable filters are also
time consuming to change due to cumbersome fittings. Also, filters often require
extra space above and/or below to allow vertical movement for removal, and space is
a premium.

Another problem associated with conventional disposable fluid separation
devices is leakage during change-out. Since the chemicals used in a particular process
may be hazardous, any leakage is undesirable, both from an environmental standpoint
and in terms of operator safety. Similarly, tubing associated with the device can leak

or drip during change-out, also potentially resulting in a hazardous condition.



may be hazardous, any | eakage is undesirable, both froman environnental
standpoint and in terns of operator safety. Simlarly, tubing aSSﬁqi8E8§m5
with the device can leak or drip during change-out, also potentially
resulting in a hazardous condition. 1 0 1 DEC 2005 It is therefore an

obj ect of the present invention to provide a renovable fluid separation
assenbly that can be installed in a confined space and readily connected
and di sconnected. It is a further object of the present invention to
provi de a renovabl e separation assenbly that includes fittings that allow
installation with one easy notion and do not require that each fitting be

i ndi vi dual 'y connectRégks thieforé anystfjechof 16 pieunt BREMIGh t0protibe a pineeabIE flbidvent i on
to provide a separation assenbly that 1ncludes dripless connections,

preventing | eak3grratos hidgmblpany arOby insthllediif aSTbhfided 3puot AR readijyevhngfedt he
present invention to provide a separation assenbly that mnimzes or
elimnates air gpddigdeamiedaduri ng change-out. It is a still further object
of the present invention to provide a separation assenbly with oriented

connection, preventipg d AR bEedt of e bAkdntinveiioR to friBdASRRITPILIE s RY OF
THE | NVENTI ON The problens of the prior art have been overcone by the

present inventi gQembiHaf hcREQVREES tit Silow igstﬁﬁﬁé’r( Wit G 3556 Yind 8for @l | OWs
easy and fast change-out even in confined spaces, and also mninzes or
el imnates | eakaggdih dath FHASEERAWknally connected.
‘It is yet a further object of the present invention to provide a separation
assembly that includes dripless connections, preventing leakage during change-out.
It is still another object of the present invention to provide a separation
assembly that minimizes or eliminates air entrapment during change-out.

It is a still further object of the present invention to provide a separation

assembly with oriented connection, preventing incorrect installation of the assembly.

SUMMARY OF THE INVENTION

The problems of the prior art have been overcome by the present invention,
which provides a fluid separation assembly that allows easy and fast change-out even
in confined spaces, and also minimizes or eliminates leakage during change-out.
According to a preferred embodiment of the present invention, a fluid separation unit
having a housing containing separation means, the housing having a first end and a
second end spaced from the first end, each of said first and second ends including a
fitting for attachment of the housing to a manifold or other device allowing fluid

communication through the separation means to a point of use is provided. The



According to a preferred enbodi nent of the, present invention, a fluid
separation unit having a housing containing separation neans, the housing
having a first end and a second end spaced fromthe first end, eath wfc 2005
said first and second ends including a fitting for attachnment of the
housing to a manifold or other device allowing fluid conmunication through
the separation neans to a point of use is provided. The 2 0 1 DEC 2005
fittings are designed for quick connect/disconnect, and for mniml or no

| eakage. The top and bottomfittings may be of different configurations,

t hereby ensuring proper installation of the assenbly. The particul ar

medi um to be sepfgRl et deSigh! for PAGL d ﬁwcﬁdiéclxnde&%eﬂr nfdlalCR o | 10K ged e

slurries, fluids including water, and pre-loaded chromat ography col ums.

BRI EF DESCRI PTI Gie Gbp Zdd GotfoR MGk S b£difert® nfdubtivnss aelchp @ﬁ.{mrﬁo _
representation of a separation unit in accordance wth a first enbodi nent

of the present RNkl bOhE %ssgr_ni)lz. AhE pREsS ShdatuBNA! beVdepabht&if is dotval ve for
a separation unit in accordance wth one enbodi ment of the present

i nvention; Fi Qubg+idaryStimitdd! SR%as Seli©aties) HEN Phiufing Walel, QR fe-1dab& val ve of
Figure 1; Figure 3 is a cross-sectional view of a portion of the valve of

Figure 2; Figur gndmbRgdpty8Rgmsectional representation of a valve for a
separation unit in accordance with another enbodi ment of the present

i nventi on;

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-sectional representation of a separation unit in accordance
with a first embodiment of the present invention;

Figure 2 is a cross-sectional view of a valve for a separation unit in accordance
with one embodiment of the present invention;

Figure 2a is a cross-sectional view of a portion of the valve of Figure 1;

Figure 3 is a cross-sectional view of a portion of the valve of Figure 2;

Figure 4 is a cross-sectional representation of a valve for a separation unit in
accordance with another embodiment of the present invention;

Figure 4aisa créss-scctional view of a portion of the valve of Figure 4;

Figure 4b is a cross-sectional view of another embodiment of the valve of Fig.

Figure § is a cross-sectional representation of a separation unit in accordance
with another embodiment of the present invention;
Figure 5a is a cross-sectional view of the upper fitting of the valve of Figure 5;

Figure 5b is a cross-sectional view of the lower fitting of the valve of Figure 5;



Figure 4a is a cross-sectional view of a portion of the valve of Figure 4;
Figure 4b is a cross-sectional view of another enbodi nent of the val ve of
Fig. 4; Figure 5 is a cross-sectional representation of a separ atilohDai205
in accordance w th another enbodi nent of the present invention; Figure 5a
Is a cross-sectional view of the upper fitting of the valve of Figure 5;
Figure 5b is a cross-sectional view of the lower fitting of the valve of
Figure 5; 3 0 1 DEC 2005 Figure 6 is a cross-sectional representation of a
separation unit in accordance wth yet another enbodi nent of the present
invention; Figure 7 is a cross-sectional side view of a separation unit in
accordance with st i Figugerfols herosesdgtatiahmepreseofationned apyepasation upihineasedrdagce Fi gur e
7a is a front view of the separation unit of Figure 7; Figure 8 is a
cross-sectional witltgst ariother eptbodinsepydithetpresent invedtion;n accor dance with anot her
enbodi nent of the present invention, shown being installed in the nanifold,
Figure 8a is a crossFigeet? ipaatossiectonsliseln vidw dilraemeqtian abit oraceondapceoditt-i gure 8
shown in the installed position; Figure 8b is a cross-sectional top view of
the unit of Fi gustill affotisen embodiment bfthe preseitdndentibnposi ti on; Figures 8c, 8d and
8e are cross-sectional views of further enbodi nents of the
Figure 7a is a front view of the separation unit of Figure 7;
Figure 8 is a cross-sectional side view of a separation unit in accordance with
anothet embodiment of the present invention, shown being installed in the manifold;
Figure 8a is a cross-sectional side view of the separation unit of Figure 8
shown in the installed position;
Figure 8b is a cross-sectional top view of the unit of Figure 8 shown in the
installed position;
Figures 8c, 8d and 8e are cross-sectional views of further embodiments of the
fitting in accordance with the present invention;
Figure 8fis a cross-sectional view of a prior art fitting;
Figure 9 is a schematic representation of a separation system in accordance
with an embodiment of the present invention;
Figure 10 is a cross-sectional side view of a separation unit being installed in
a further embodiment of the present invention;
Figure 10a is a side view of the unit of Figure 10 in an installed position;
Figure 10b and 10c are enlarged view of the latch mechanism of Figure 10;
Figure 10d is a cross-sectional view of a separation unit being installed in a

further embodiment of the present invention;

Figure 10e is a side view of the unit of Figure 10d in an installed position;



fitting in accordance with the present invention; Figure 8f is a
cross-sectional view of a prior art fitting; Figure 9 is a schematic
representation of a separation systemin accordance wth an enbogdiingpt 26f
the present invention; Figure 10 is a cross-sectional side view of a
separation unit being installed in a further enbodi nent of the present

I nvention; Figure |l Cais a side view of the unit of Figure 10 in an
installed position; Figure I0Ob and 10c are enlarged view of the latch
mechani sm of Figure 10; Figure 10d is a cross-sectional view of a
separation unit bei Higurakk iglalceags-sestignal isidevirwr ofcasspatitipnnit eing installedingh

I nvention; Figure |0e is a side view of the unit of Figure 10d in an

i nstal | ed posi tstibfurther embodént 20Mid prasentrievelntion;s a cr oss-sectional side view
of a separation unit being installed in a still further enbodi ment of the

present invention; Figi Flalida cioSs-sectiényd Side Ofein 61Ad separdonvurtvofEigurd1l in
separation unit of Figure 11 in an installed position; Figure 12 is a
Cross-secti onalan%s@a@leg{?m&lt an installed separation unit in accordance
wi th anot her enbodi nent of the present invention; and 'Figure 13 is a

cross-sectional sidg;aieYs §f 2Y&bss30RING iGN TP itarfel Sepdhtfoncitfit in

i nventi on.

accordance with another embodiment of the present invention; and
"Figure 13 is a cross-sectional side view of yet another embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 9 shows a schematic of a typical fluid separation system in which the
present invention may be applied. Those skilled in the art will appreciate that the
separation systems of the present invention include filters, purifiers, concentrators and
contactors (e.g., degassers and ozonators). For purposes of illustration, the separtions
systems will be exemplified by filters, although the present invention is not limited
thereto. A filter 12 is shown having an inlet end 90 and an outlet end 100 (these
could be reversed), each for respective connection to lower and upper manifolds 16,
14. A nitrogen/clean dry air line is used to purge the filter 12. A deionized water (DI)
line is used to flush the filter 12. Suitable preferably air-actuated valves V1-V6 are
appropriately positioned as shown. For filter change-out, the manual shut-off valve
150 on the inlet line is closed, and the filter 12 is purged with nitrogen or clean dry
air. The filter 12 is then flushed with DI water, purged again with nitrogen or clean

dry air, and the filter 12 is removed from the manifolds and replaced. For start-up,



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Fi gure 9 shows a schematic of a
typical fluid separation systemin which the present invention may be
applied. Those skilled in the art will appreciate that the separagiofgc 2005
systens of the present invention include filters, purifiers, concentrators
and contactors (e.g., degassers and ozonators). For purposes of
illustration, the separtions systens wll be exenplified by filters,

al t hough the present invention is not limted thereto. Afilter 12 is
shown having an inlet end 90 and an outlet end 100 (these could be
reversed), each for respective connection to | ower and upper manifol ds 16,
14. A ni t r ogen/ dieethnnely filteriis instalied, it &5 flyshed with D3 (watps purgedsang themagyal A

dei oni zed water (1)1) line is used to flush the filter 12. Suitable
preferably air-soteffivalve M8lisapsned. The/lterr12 is raipped opithithe Buig ofxbeice ingned as
shown. For filter change-out, the manual shut-off valve 150 on the inlet
line is closed,readydortuse It wilf Bruntiérstoed yuthepe dkilled in the art by dlre foregaiggzan dry

air. The filter 12 is then flushed with DI water, purged again with
nitrogen or cl eaocedwts is ithistrativerogilyt btierfstartuprand change-612 procedhirdsicoutd bdwsedrani f ol ds
and replaced. For start-up, 5 0 1 DEC 2005 after the new filter is

installed, it iwitHthefill@dsséinbly oPthepds@it inviitioged, and the manual shut-of f
valve 150 is opened. The filter 12 is prined with the fluid of choice and

ready for use. |t WriningowQFRigk® 00h&Y is MOWE a Skdnl b1 0 HdudiRpEorR ok ot t he
foregoing procedure is illustrative only; other start-up and change-out

ﬂ] Sgﬁ ?:J (r) ﬁs coul @pdftiol Safs, WHidhinthE edbddiriént SRsvAITaleY ilkr Unll® 1P (198 @Rdwn).
| Each filter unit 12 is adapted to be connected to a top manifold 14 and a bottom
manifold 16. Those skilled in the art will appreciate that although manifolds are
illustrated, other means for attaching each filter unit to the system and providing fluid
communication into and out of the filter units can be used. For convenience,
however, the ensuing description will refer to manifolds. Preferably the manifolds are
independent, which will allow for separate changing of each filter unit 12. One or
more of the manifolds may include pressure transducers (not shown) or other sensors
for monitoring the conditions of the process. The filter units 12 may include one or

more guide blocks 18 to facilitate mounting of the units in a module.
The filter units 12 may be completely disposable, or may comprise a reusable
housing having a disposable inner cartridge. In the embodiment shown in Figure 1,
the first (top) end of each filter unit 12 has a male fitting or coupling 20, preferably
centrally located (with respect to the housing of said filter 12) and preferably
cylindrical, for attachment to upper manifold 14. Similarly, the second (bottom) end

of each filter unit 12, which is spaced from and preferably opposing the first end, has

a fitting or coupling 21, also preferably centrally located, for attachment to receiver 22



Turning nowto Figure 1, there is shown a nmanifold 10 housing one or nore
separation units, which in the enbodi rent shown, are filter unitsnéﬁ étvxg
shown). Each filter unit 12 is adapted to be connected to a top i Pt 009
14 and a bottom manifold 16. Those skilled in the art will appreciate that
al t hough manifolds are illustrated, other neans for attaching each filter
unit to the systemand providing fluid comunication into and out of the
filter units can be used. For convenience, however, the ensuing
description will refer to manifolds. Preferably the manifolds are

I ndependent, which will allow for separate changing of each filter unit 12.
One or nore of anewsramanifollds. Ablgast onslofithe npnifeldulde 14 s apyahicketweep adirsts hown)
or other sensors for nonitoring the conditions of the process. The filter
units 12 may i nclissoggehposition, showe ag thedieftihhralcingnifo®d 14 irf Bigiei I, 48 @ smesmdt i ng of
the units in a nodule. The filter units 12 nmay be conpletely disposable, or
may conprise a reagepab lpesitidn) wkdwngashthy iright-land] mepifsld Hdeini Figves 1cantthe dige. | n

t he enbodi nent shown in Figure 1, the first (top) end of each filter unit

12 has a nal e f ididehgagedpositionFbdeiver Blon rdnebRIr 1ALis Misergell okl thie ¢onpliged0(W th
respect to the housing of said filter 12) and preferably cylindrical, for

attachment to uppe@e fifeRi1tholThe Fdst ark '#earﬂoymoﬁ BEmEMAN M {shedH aBheie@d., of
each filter unit 12, which is space rom and preferably opposing the first

end, has a fittfigieptly gﬁeaalf}oagm@ foweRnaRfoll £)8H aRInbdGRe Bhdhahdt Yhel MifeAyed, for
attachment to receiver 22 6 0 1 DEC 2005 on lower manifold 16. At |east one
of the manifol dgadfe 1:ka off FRMENYLInDEL VREROR tdvhdrd upper manifold 14) of lower

manifold 16 and removed. In the second engaged position, coupling 20 is received

by receiver 19, engaging the filter unit 12 in place in the module. Although both the

upper manifold 14 and lower manifold 16 could be movable, preferably one is

movable and the other is stationary in this embodiment.

In a preferred embodiment of the assembly illustrated in Figure 1, each upper

manifold 14 contains a valve 25 that is actuated by engagement of the filter unit 12

with the manifold 14, and more specifically, by engagement of the coupling 20 with

the manifold 14. Upon afttachment of the filter unit 12 to the manifold 14, the valve

25 is forced open by contact with an actuating member 7 in the coupling 20, allowing

fluid communication between the filter unit 12 and the manifold 14. In the

embodiment shown, the opening of the valve 25 is caused by contact between the

actuating member 7 in coupling 20 and the valve stem 30, which forces the valve in

the vertical direction (as depicted in Figure 1), unseating the valve and allowing fluid

to flow past it. When the filter unit 12 is removed from the manifold 14, valve spring

13 biases the valve 25 back to its seated, closed position, preventing leakage from the

manifold 14.



di sengaged position, shown as the |left-hand manifold 14 in Figure 1, to a
second engaged position, shown as the right-hand manifold 14 in Figure 1.
In the first disengaged position, receiver 19 on manifold 14 is [ gﬁ@g@@pd
fromthe coupling 20 of the filter 12. The first di sengaged positi

mani fold 14 is high enough (i.e., sufficiently spaced fromthe | ower

mani fold 16) in the nodule such that the filter 12 can be lifted off
(vertically, in the direction toward upper manifold 14) of |lower nmanifold
16 and renoved. In the second engaged position, coupling 20 is received by

receiver 19, engagi NGsolil® frbfetr&d exﬂsucﬁmér@ of memsmw NrbfRedRPihRe 1/ 4dhough
both the upper manifold 14 and | ower manifold 16 coul d be novabl e,

preferably one ﬁl& i@ﬂ&ﬁd%’l%l‘ﬁé%%a'@ achs eﬁhg%dr gdt&g%f)&xehf‘oﬁtﬁlé it We s ment .

In a preferred e ment t he asse Iy | In Figure 1, each

upper - mani fol ¢, 4:1,80%@01@;361d%hv‘a?cgmfgh@éme BCLHPLF, B e eEaL o

the filter unit and nore speci
engagenent of th l'i n t he mamfogl Upo ttachnent of the
T TEor uni ¢ 12 oA ImaTHl i anlpiing aagua fesoes 99, Aiopeci SAATFURD e act
with an actuati ng’o%enbe 7 in the couE) ng 20, allow n fluid
comuni cat i on stWesR theypanifold }qand the diltgough 1P. + Mehepdhn fillsr anit 42 13 Frayed
enbodi ment shown, the openi nguof the valve 25 is caused by contact between
the actuating frastidher manifold d BV gPiE hhdiastsethg avalue 34 dmitgGeatethicdesed or ces
the valve in the vertical direction (as depicted in Figure 1), unseating
the val ve and alobition, prgvértingdeakags ffdnpthe Gltetunittl2. \When the filter unit 12 is
renoved fromthe manifold 14, valve spring 13 biases the valve 25 back to
its seated, closed Posistchosuitale orabrt2ong shevak aggrehtepdethihdn Figure 2. Lower
manifold 16 includes a fluid passageway 23 providing fluid communication to (or
from) filter unit 12. The manifold 16 has a preferably cylindrical projection 22 which
receives a corresponding receiving end 21 of filter unit 12 whose inside diameter is
greater than the outside diameter of projection 22. The projection 22 (and/or the
receiving end 21) has means for creating a sealed fit with the filter unit 12, such as an
O-ring 28. A stationary valve actuator 29 is positioned in manifold 16 such that
attachment of the filter unit 12 to the manifold 16 causes the valve stem 30 of T-
shaped (in cross-section) valve 26 to engage the actuator 29, forcing the valve in the
vertical direction as depicted by the arrow in Figure 2, allowing fluid to flow about the
valve 26 and into the filter unit 12. A spring or the like (not shown) preferably seats
on the upper surface 44 of the valve 26, biasing the valve 26 towards its closed
position where it seats against the base 32 of the housing or filter 12. In a bottom
opening, one can rely upon gravity, however it is preferred to use some other device to

assist in the closure. When the filter unit 12 is disengaged from the manifold 16, the

valve 26 seals against the housing of the filter unit 12 at 32 as shown in Figure 3,



manifold 14. 7 0 1 DEC 2005 Also in a preferred enbodi nent of the assenbly
illustrated in Figure 1, each filter unit 12 includes a valve 26 0haged g5
actuat ed upon engagenent of the filter unit 12 wth the manifold 16. Upon
attachnent of the filter unit 12 to the manifold 16, the valve 26 is
opened by contacting actuating nmenber 29, allow ng fluid comunication
between the manifold 16 and the filter unit 12. Wen the filter unit 12 is
renoved fromthe manifold 16, valve spring 11 biases the valve 26 to its

seated, cl Osedeaepgrﬁ.ln%(sﬁmd 18 eo\émtch R h&fHRP £6 Lﬁcp ellier fihit 12 aﬁ&'Bfetve&tﬁxg One

such suitable ovvn I'n greater deta| |n F| guré

mani fold 16 in des fel assa vi dj | lon to
(or from filf S-F %ﬁ‘n‘r“: QH $H ‘n?ﬁwq'ﬁ”fes"ﬁ'i g‘b?"ﬁ’c(g‘;{‘p&’ f.ﬁ%m
projection 22 which receives correspondi ng recel Vi ngl? 21 % filter
unit 12 whose FRRdisyet lepafrg%ee%ﬁaqhgwnbbfé‘&%e@rth@ Frsrifel el 6 ed%lt@a%ﬁ dF Nk
projection 22. The projection 22 (and/or the receiving end 21) has mneans
for creating acutical;der §4ample, ths fitings £oyld be reversed,1pith the srmifeldsbeinggnserted 28. A

stationary valve actuator 29 is positioned in manifold 16 such that
attachnent of interndllyl intertheipiojectichs bo thelfdterramit 12| Sinfikrly siree thetfiiter vt 121sst em
30 of T- shaped (in cross-section) valve 26 to engage the actuator 29,

forcing the vatitledtsd tha mysifdld afbn GHlétesidi a0 oagetd @Rl Blee dab havehs différent i n
Figure 2, allowing fluid to fl ow about the valve 26 and into the filter
unit 12. A sSpride@ionfifn iHekoBrdenot shown) preferably seats
Figure 2a shows greater detail of the design of the valve 26 located in
receiving end 21 of filter unit 12, which is received by a corresponding recess 49 in
manifold 16. Spring 11 is illustrated biasing the valve 26 towards its sealed position
against shoulder 48 of the receiving end 21. O-ring 28 seals the end 21 in the recess
49 of the manifold 16. Actuator 29 is positioned to engage the valve stem as in the
embodiment of Figure 2, to move the valve' in the direction of the arrow and unseat it
from shoulder 48, allowing fluid to flow about the valve..

Figure 4 illustrates a second embodiment of the filter unit valve for creating a
dripless, rapid disconnect filter assembly. The valve in this émbodiment is a ball
valve, wherein a spherical member 34 having a density greater than the density of the
fluid is housed in a cavity 35 formed in filter unit 12. The cavity is defined in part by
at least two spaced opposing arms 46, 47 which converge at their frée ends as shown,
so that the space between their free ends is gmaller than the diameter of the spherical
member 34, thereby containing the spherical member 34 and preventing the spherical

member 34 from escaping from the cavity 35. Preferably there are two pair of spaced

opposing arms. More specifically, the free end of each arm preferably terminates in



on the upper surface 44 of the valve 26, biasing the valve 26 towards its
closed position where it seats against the base 32 of the housing or
filter 12. In a bottom opening, one can rely upon gravity, howevgn 9939@5
preferred to use sone other device to assist in the closure. \Wen the
filter unit 12 is disengaged fromthe manifold 16, the valve 26 seals

agai nst the housing of the filter unit 12 at 32 as shown in Figure 3, 8 0 1
DEC 2005 preventing fluid flow between the manifold 16 and the filter unit
12, and preventing |eakage out of the filter unit 12. Those skilled in the
art will appreciate that the configuration of the attachment between the

mani fol d 16 and g ddak U, 4‘7':[‘&&& Ih%t e dince Gét%eh‘%ﬁé endf 84 o ﬁ%g@%ﬁm i he

fittings could be reversed, with the manifolds bei ng insert internally

into the projectgfiig ﬁl@@[xafrde{eP GF s GM&?&I ]x?cmb§‘ 54, | Rerdvy providizCa 5B ahd | t er

unit 12 is connected to a nanif an 1nlet and an outlet, the inlet

can have a diff aigfls; HeoRARG hx%nfeﬂtoé‘ﬁ IREi AL WeRiber 32 QPE&@@SSh&WﬁmW eat er
detail of the design of the valve 26 |ocated in receiving end 21 of filter

unit 12, which igh6e) Ved BY pRvidd rb%ﬁ,rap%gwﬂaxr Qi 49, | flovidi@nidupd d_16.
Spring 11 is illustrated biasing the valve 26 towards its seal ed position

agai nst shoul defcodfufbaiol® ARERIIIY nfiloid 16, K inh Mia3wpBdth Rakibs R 21 1

the recess 49 of the manifold 16. Actuator 29 is positioned to engage the
val ve stem as i fnth PRssagBWBPSH, 3EREsOf prbdstidloR spheribf niEber 14D EauMind Mleddal t he

direction of the arrow and unseat it fromshoulder 48, allowing fluid to

fl ow about the \hdmber34 to travel in the direction of arrow 37 in the cavity 35 and assume the open
position shown with phantom lines in Figure 4, and shown in greater detail in Figure
4a. Due to the geometry of the cavity 35, with the spherical member in the open,
phantom-line position, fluid is allowed to flow around the spherical member 34 and
enter the filter unit 12 (Figure 4a). However, when the fluid flow from the manifold
16 stops, the spherical member 34 returns to the closed position, distupting the fluid
communication between passageway 36 and cavity 35 and preventing fluid from
escaping into fluid passageway 36 and leaking out of the filter unit 12. The filter unit
12 can now be removed from the manifold without leakage. Those skilled in the art
will appreciate that although a spherical member 34 is preferred, other shapes may be
suitable provided the member seals in its closed position and can be moved to its open
position by the pressure exerted by the fluid flowing from the manifold. The filter
unit 12, which is preferably constructed of a disposable material, seals onto manifold
16 by any suitable means. Figure 4 shows a recess or socket 60 formed in filter unit
12, shaped to receive male end 62 of manifold 16. Annular O-ring 28 in the end 62

ensures a seal. Figure 4b shows an altemative embodiment where the male end

coupling 63 is on the filter unit 12 and is received by socket 64 in the manifold 16.

10



Figure 4 illustrates a second enbodi ment of the filter unit valve for
creating a dripless, rapid disconnect filter assenbly. The valve in this
embodi ment is a ball valve, wherein a spherical menber 34 having & deii poys
greater than the density of the fluid is housed in a cavity 35 forned in
filter unit 12. The cavity is defined in part by at |east two spaced
opposi ng arns 46, 47 which converge at their free ends as shown, so that

t he space between their free ends is smaller than the dianeter of the
spherical nmenber 34, thereby containing the spherical nenber 34 and

preventing the gphd G-ghg 2885 8Rwn3dackd HMIRSGEPIIRIST 15Qs leBBodim¥nt! YIHdse

Preferably there are two pair of spaced opposing arns. More specifically,

the free end of : ' -' arl bsfe hRgé NG
ends 46a, 47a sstﬂcg%a%g{e%Wéﬂfgﬁt&%%tghg%?‘m@b%?m&é%@ct(i)’n op%@% grms S

smal ler than t eﬂioﬁgﬁfé}l&fseﬁﬁgg%\{ic%ﬁay?g@&rin f?a’d %%é@&ﬁ&rtgybg{ﬁ%&a stop

and |limting the’ver nove heri ca In C 35. A
fluid assageway 36,.is .provided | ow, rigal nber .34 iding fluid
conmmuni Eat i o% toyfl [uefeélge[mopﬁo%@ %Pf%{ggﬁi‘e& rﬂgynt?%cé’%‘f:?lﬁ?&”??g‘\}/’\‘gg?t om

mani fold 16 into passage 6, it exer, ressur.e on spherij cal nber
34, causing spﬁé@@&ﬁ‘mﬁ%&%@é‘? gl?&l? S“d(?’?ﬁ}ﬁd ?%ﬁtpﬁrﬁ‘@“ﬁi‘ﬁ“é@i‘?"é‘%‘ t‘%?fégx;a 37 in

the cavity 35 and assune the open osition shown with phantomlines in
Figure 4, and JH&HA2i ﬁh!gsr@meémara@!cbﬁﬂhaﬁamamﬁxgnsmall%pemg@fi%pﬁ%%try of
the cavity 35, with the spherical nenber in the open, phantomline

posi tion, fl ui #28sThe maleeetensior |1Qvs serlinglivirec¢iveddyyromiespahdingrebrss 234indhe]

outlet of filter unit 12. Lower manifold 116 has a different configuration than upper
manifold 114. For example, Figure 5a shows lower manifold 116 having a recess 225
to sealingly receive a corresponding male extension 230 of the inlet of lﬁlter unit 12,
Since thé configurations of the inlet and outlet of filter unit 12 are different, the filter
unit 12 can be installed only one way in the manifolds 114, 116. Also shown are
spaced legs 205 on filter unit 12, which allow the filter unit 12 to stand on its own.
Preferably the legs 205 extend below the male extension 230, so that when the filter
unit 12 is standing on a substrate 201, the inlet fitting male extension 230 is not
exposed to (and contaminated by) that subétrate. Suitable valving (not shown) is used
in the inlet and outlet to control fluid flow, such as that shown in Figures 2 and 2a.
Figure 6 illustrates an embodiment of the manifold/filter assembly where
fnnltiple connections therebetween are made. Male extensions 110, 1102 and 110b of
upper manifold 114 are sealingly received by corresponding recesses 235, 235a and
235b in the filter unit 12. A single connection between filter unit 12 and lower
manifold 116 is shown, thereby again ensuring orientation of the filter unit 12.

Although three upper connections and one lower connection are shown, the skilled in
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enter the filter unit 12 (Figure 4a). However, when the fluid flow fromthe
mani fold 16 stops, the spherical nenber 34 returns to the cl osed position
di srupting the fluid comunication between passageway 36 and cavi(H/EKEB P
preventing fluid from escaping into fluid passageway 36 and | eaki ng out of
the filter unit 12. The filter unit 12 can now be renoved fromthe

mani fol d wi thout | eakage. Those skilled in the art w | appreciate that

al t hough a spherical nenber 34 is preferred, other shapes nay be suitable
provi ded the menber seals in its closed position and can be n‘DVﬁg todits
open positi on thg att yellanpeeciatethal moreaar ks comnertions Fopldke 1igd 13t SHEHRY

mani fold. The filter wunit 12, which is preferably constructed of a

di sposabl e mat @révided the piopermmientatiemispodwided] gn pydition, oseerthwl of thewuprer apd gur e
4 shows a recess or socket 60 fornmed in filter unit 12, shaped to receive
mal e end 62 of loweeri fnahifoldS colldrhel arad@-to i move2 Sextivallyh dadiliteting? instatiatione snd
seal. Figure 4b shows an alternative enbodi nent where the nmal e end

coupling 63 is r&fiovahef thel filRk ubiil2. saizwwvilsingegséeueaﬁl ekh coREdeddn ficdntrol he
mani fold 16. to 0 1 DEC 2005 Annular Oring 28 is shown placed in the

coupling 63 is gl Swnbodi nent. Those skilled in the art will appreciate
that in any enbodi nent, nore than one Oring my be used, or sone other

L2 T, B o4l 0 b B 3 e

the proper orientati be cri

st oo RO e o e 0 30% TR Sl G
mal e extension 1 :1% grer;r?;/dier\]a%thael‘gclvy éo?xpl?ﬁe‘ésg\g\lg,yZSO’. Each elbow fits into a correspondingly
shaped socket 251, 251 in the respective manifold. An alignment rib 255 can be
provided on the filter unit 12 as shown, which slides into a correspondingly shaped
alignment slot 256 formed in the upper manifold 114. A similar rib/slot arrangement
can be used for the lower manifold 116 as well. This ensures proper alignment of the
filter unit 12 as it is slidingly received by the manifolds. Indicating means 280 such
as a microswitch can be used to turfi off the system (and stop fluid flow) when the
filter 12 is removed. A latch mechanism (not shown) or other locking means is used
to lock the filter unit 12 to the manifolds when in use, preventing premature
disengagement.
Figures 8, 8a and 8b illustrate an embodiment similar to that shown in Figure
7, except that only upper coupling or fitting 250 is shaped as an elbow; lower
coupling or fitting 250" is a ball design, preferably made of a rigid polyolefin, such as
polypropylene, or stainless steel or other metal, depending upon the application. To

install the filter unit 12 into the system, the lower fitting 251" is first inserted into

lower manifold 116 as shown in Figure 8. This is accomplished by tilting the filter

12



223. The male extension 110 is sealingly received by correspondi ng recess
235 in the outlet of filter unit 12. Lower manifold 116 has a different
configuration than upper manifold 114. For exanple, Figure 5a sh DES WP
mani fold 116 having a recess 225 to sealingly receive a corresponding nal e
extension 230 of the inlet of filter unit 12. Since the configurations of
the inlet and outlet of filter unit 12 are different, the filter wunit 12
can be installed only one way in the manifolds 114, 116. Al so shown are
spaced |l egs 205 on filter unit 12, which allow the filter unit 12 to stand
on its own. Prugjtd2aplaive teche mgaifaldss shavan dOps thebalhfitting 128 e R IREFHID 30,
so that when the filter wunit 12 is standing on a substrate 201, the inlet
fitting mal e exhecmiespondR@ recess2tl in e poee dnanifolddi @, thovppgnelhew dgingy250ihat
substrate. Suitable valving (not shown) is used in the inlet and outlet to

control fluid fthedvinsé&tedhinRSsocka 253 e Wppdrmirifpid €54 &8s sivsvn2im. Fiping8ac The
Illustrates an enbodi nent of the manifold/filter assenbly where nultiple

connecti ons t hefRlehMRe 250 En BB eRam MRl SudrdseAS00 1S fakiiftate 114 Qo ddket Of

upper manifold 114 are sealingly received by correspondi ng recesses 235,

2352 and 235095 )8 of L@ byl 360 8n pESaNG bopBaP BEGT AL HE Blle dulf e
(ﬁdbﬁ% 'S shown tﬁ rggy agé‘l

unit 12 and |ower “mani i n ensuring
one' 1 over _conndér Bie srduilimor Brbaf pro; nd SSirshbiiing 00 6, 85 "W 1
appreciate that nmore or |ess connectjons could be used at ejther end,
provi ded the piRsdeall 2007 dnsWIVEIGR thessogkes ¢p Litberehyrpravidingiseme “BlRE. & JIFF of
the upper and unit 12 is moved from the tilted position of Figure 8 to the engaged position of Figure
8a. This facilitates installation and removal of the filter device 12 at an angle, without
requiring that either manifold 114 or 116 move. The depth of the socket 251 is
preferably sufficient to allow movement in the axial (downward) direction to enable
the upper fitting to be properly aligned with the upper manifold 114. In addition,
since the filter device 12 has a tendency to move in the axial direction (i.e., the
direction of flow) when under pressure, the depth of the socket 251 can accommodate
this movement as well. Regardless of the particular location of the ball 250” in the
socket 251 however, the annular O-ring 28 creates a suitable seal. The diameter of the
ball 250” and the length of the socket 251 determines the degree to which the filter
unit 12 can be tilted with respect to the axis of fluid flow for installation and removal.
Preferably, the filter unit 12 can be tilted at least about 20 degrees away from vertical.
More specifically, with reference to Figure 10, for filter units having a length
(from fitting to fitting, as shown in Figure 10) in the range of 4-8 inches, the tilt angle

range necessary for installation and removal with stationary manifolds is an angle 6 of

from about 8° to about 15° or greater. For filter units having a length in the range of
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| ower mani folds. could be nade to nove vertically, facilitating
installation and renoval of the filter unit 12. Suitable valving is used
in each connection to control fluid flow Figures 7 and 7a ill usfrabe; @005
further enbodi ment of the present invention. Comiunication and connection
of filter unit 12 to upper and |lower manifolds 114, 116 are nmade with

el bow couplings 250, 250'. Each elbow fits into a correspondingly shaped
socket 251, 251' in the respective manifold. An alignment rib 255 can be
provided on the filter unit 12 as shown, which slides into a

correspondi ngl yatehtap@ 8l inchts, grrtitingkel rahges GrotroabordsT to abine 18P pregreaternifool d

114. A simlar rib/slot arrangenent can be used for the |ower nmanifold 116
as well. This efiitstuaits pivizes leaigth @0 abulit 18440tiAches,fthé tileanglfangel B aangle of S
slidingly received by the manifolds. Indicating neans 280 such as a

m crosw t ch cangdig absid° toQbbst5P orbatdne system (and stop fluid fl ow) when
the filter 12 is removed. A |atch mechani sm (not shown) or other | ocki ng

reans s used t0 | gk i S W it cd Sefisaessii n_ use,

preventing prenature | sengagenent. FI gures 8a and 8b 1llustrate an

embodi ment  si mAx? gﬁ%@%pﬁ&oﬁ%%ﬂg éﬁéqvaﬁogygrﬁ% d?mclﬁg(ﬁ%p&ecgeps@tur Qfﬂn&eypiptﬁé

coupling or fittin as an ower cou or frtting
250" is a ball prefe ahl al fi

pol ypr opyl ene ﬁg RS 9@% wgfrﬁél?e e anagc aéﬂcfgl ag“‘&’b%*r‘:‘% aﬁ?
application. it .12 in the s th Iower
fitting 251" is’ fft#‘? 8? Lgégttg‘d"%?}lf h P‘Efv@?“sW&n\t oIA(!iS°1 géeégbn}s W02 I qur e
8. This is acco egetg tRZ hE)\Ilslil';[g ea Ilelc 2{5 having a diameter smaller than the

maximum diameter of the fitting 251, so that the unit is easily tiltable with respect to
the axis of flnid flow and can be readily inserted into (or removed from) the socket
252. These parameters provide the necessary relief to allow the unit to pivot in the
socket 252 so it can be connected or disconnected from stationary manifolds. In
Figure 8c, the fitting 251a includes an elongated neck portion 255 extending from
filter unit 12, terminating in a semispherical portion having an O-ring about its portion
of maximum diameter to seal in the socket 252. The neck 255, being of smaller
diameter than the fitting 251a, allows the pivoting action shown. The entry edges of
socket 252 can be chamfered (not shown) to facilitate entry of the fitting 251 therein.
Figure 8d illustrates a further embodiment of the fitting 251 where a polygonal shape
is used. Again, the maximum diameter of the fitting 251b is where the fitting engages
and seals against the walls of the socket 252. Figure 8e is a further embodiment,
where fitting 251¢ has a substantially rectangular shape. Chamfered edges 253 can
facilitate entry of the fitting 251¢ into the socket 252. Figure 8f shows a prior art

configuration where there is no reduction in diameter of the length of the fitting. Asa
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12 0 1 DEC 2009 unit 12 relative to the manifold, as shown. Once the bal
fitting 251" is inserted into the corresponding recess 251 in the | ower
mani fold 116, the upper elbow fitting 250 is then inserted into sbdkptc 268
in upper manifold 114 as shown in Figure 8a. The elbow fitting 250 can be
chanfered such as at 300 to facilitate its entry into socket 251. One or
nore gui des 260 can be used to properly align and orient the filter unit

12. The configuration of the ball design 250" and correspondi ng socket 251
allows the ball 250" - SW i ef r | di sone
"play" as the F’ls'rﬂfz’etge hh‘%s,nfg‘“‘ﬁz'%%xgw?rg%gﬁteﬁﬁ% 'flﬁéé%qtla%lgg %gg?sﬁlg%&gwgiagur e 8
to the engaged position. F Figure 8a. This facilitates installation and
renoval of the® ???@Pnﬁgﬁ‘ke 12 at an angle, wthout requiring that either
mani fold 114 or 116_nove. The depth _of the socket 251 is ref erabl
sufficient to all owigwsenl0s 404 Wédé)QF‘d\“S‘(ﬁB\CﬁHW&F Gnbadimey iQSn‘ﬁ? 8‘§¥fﬁbl e

t he upper fitting to be properly aligned with the upper manifold 114. In
addi tion, si niwentipn, whereiarthelupger eomagingaxgeaa simplfepleyar tiecerfgaleand fits BEo axj al
direction (i.e., the direction of flow when under pressure, the depth of
t he socket 25Ilcarsespandingsiodathe uppdrimanifolde2idnt Ths uppér coupling=d5@lieEshafedt he
particul ar location of the ball 250" in the socket 251 however, the

annul ar O ri ngin2&oss-Ralidds withSdlcéntdal Passfrdvay BI€ atlb@inpt Rf flafd tdemuiiedtion 250"
and the length of the socket 251 determ nes the degree to which the filter

uni t 12 can bepdiivbdnifle Midrhnt @RR&Tifold214D€ ARO-Ang28 plabdtinfal 296 vk Oh the top
installation and renoval. Preferably, the filter unit 12 can be tilted at

| east about 20,0801 6P%e Rink 3884 Edal fPhe manifold slot 360. Alternatively, the O-

ring 28 can be located in a groove in the slot 360 itself. In the embodiment of Figure
10 and 10a, lower coupling is a swivel similar to that shown in Figure 8, however the
ball 450 is shown as part of the lower manifold 216. The ball 450 is received in
recess 451 in the filter assembly 12, which is appropriately dimensioned to enable the
tilting shown in Figure 10 and insertion of the upper T-shaped fitting 350 in the slot
360 of upper manifold 214. Annular O-ring 28 seals about the ball 450 as shown.
The ball includes a passageway 465 that extends into manifold 216 for fluid ,
communication between the manifold and the filter 12 when assembled.  In the
embodiment of Figures 10d and 10e, the ball 450 is placed on the assembly 12 as in
Figure 8, and is received in a recess in the lower manifold 216. The recess 451 is
appropriately dimensioned to receive the ball 450, and the space between the upper
and lower manifolds (which are preferably stationary) is such to enable the tilting
shown in Figure 10d and insertion of the upper T-shaped fitting 350 in the slot 360 of
the upper manifold 214. The ball 450 is sealed in the recess such as by an annular O-

ring 28. A latch 375 can be used on upper (or lower) manifold 214 to secure the

15



More specifically, with reference to Figure 10, for filter units having a
length (fromfitting to fitting, as shown in Figure 10) in the ran of

4-8 inches, the tilt angle range necessary for installation and rehov#iC 2005
with stationary manifolds is an angle 6 of fromabout 8 to about 15 or
greater. For filter units having a length in the range of 13 0 1 DEC 2005
about 8-18 inches, the tilt angle range is fromabout 5 to about 13 or
greater. For filter units having a | ength of about 18-40 inches, the tilt
angle range is an angle of fromabout 2 to about 5 or greater. Figures 8c,

8d and Be show dikice i plate/ EF srQixbrhgle|(voitH Rfgenco o Fighres 108 ardigl 025l sprifig 37érpor t ant
factor anong the various enbodinents is a decrease in dianeter of the

fitting from a ymsd 4aamschoNB? £ iR metalidiepokitibh | bfmﬁﬂemgam a6k thehfiag agai nst
the walls of the socket 252, towards the filter housing 12. Al so,

preferably the 3‘5'0%&9& theSlatck Qﬁﬁﬁ%@ﬂsthﬂkdtdaﬁnmyﬂ-‘@ﬂelab Wi Fre@ e 6£the 55
having a dianeter smaller than the naximum dianmeter of the fitting 251, so

that the unit d{§tcﬁ§‘f5 dafl bl b @as%wn 3R he 10 trqhaptebﬁua.ﬁ 350 fafemu,%g dlef | ow

and can be readily inserted into (or renove t he Socket These

par amet er s proetla%sbhesp%ﬁgect ! dse?'augi bétnhd 5{ 153 180k bl Q4 ok 1 he

socket 252 so it can be con sconnect mstatlonary

mani fol ds. In {nrg ??%“m ﬂff‘ l{ok‘}sttﬂenﬂue?ﬁ%gn ar{ﬁleh'(z@ﬁl% ?églée% Qaaheh 5agk

portion 255 exten rer termna In a sem'spherica

Port Lo, V09 AR A BR e bR, BEHEPT: pOfn LA IR S habg el 11
214,

Figures 11 and 11a show a bottom fitting similar to that of Figures 10 and 10a,
with stationary lower manifold 216. However, in this embodiment, the top fitting is
connected to a movable manifold portion. Specifically, the upper manifold 314
includes a stationary portion 314a and a movable portion 314b. The stationary
portion 314a includes a male extension 320 having a fluid passageway therein. The
movable portion 314b inbludés a recess 330 that receives the male extension 320, and
a slot 460 that receives the upper coupling 350’ of the filter assembly 12. The upper
coupling 350’ includes a recess 380 that receives male extension 320 when the
movable portion 314b is in its manifold-engaging position as shown in Figure 1la.
An annular O-ring about the extension 320 seals in the recess 380. Since in this
embodiment the upper manifold has a movable portion, it is not critical that a swivel
fitting be used as the lower fitting; other suitable fittings such as that disclosed in the

embodiment of Figure 1 could be used such that the filter assembly is connected

without the titling operation shown in Figure 11.
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dianeter than the fitting 251x, allows the pivoting action shown. The entry
edges of socket 252 can be chanfered (not shown) to facilitate ﬁ@trg of
the fitting 251 therein. Figure 8d illustrates a further enbodi nt D&% AhRe
fitting 251 where a pol ygonal shape is used. Again, the maxinmum di aneter
of the fitting 25 Ib is where the fitting engages and seals against the
wal | s of the socket 252. Figure Se is a finther enbodinent, where fitting
251c has a substantially rectangul ar shape. Chanfered edges 253 can
facilitate entryFiguret 12eshbivk tai figthét>ehabddithént,t Wigergw diecfittizds2on bothuhetopf shows a
prior art configuration where there is no reduction in dianmeter of the

| ength of t bfd béttom &8 sinfifer fo thé Tshhpsd-fesiABT Figatd 0l , THeFMitep QR $1i0G Aid cannot

be tilted to a sufficient angle for installation into a stationary

mani f ol d. Fm%fa%n&@fom%%maﬁgqinm&né&gy, bty deldr VoL iuppat s of the

present invention, wherein the upper couplTng uSes a sinple planar face
seal and 143y jo0Onnirdll ERORRE e Skal aitdlibl\s MRS I BRIAigh th A The
upper coupl i ng IS T-shape I'n Cross-section, wWwth a central passageway
351 allowing for fluid co nication between the filter.and the manifold
o4, An O ¢ gD AR Cuipo RIEs GOy emestion duheesentes B Ao coup i ng
350 can seal in the manifold slot 360. Alternatively, the 0- ring 28 can be
|l ocated in a gr obtkecmbpdimgnt of Sigured3j shews @ statignary apparypanifokhbhadirg gi gure 10
and 10a, lower coupling is a swivel simlar to that shown in Figure 8,
however t hemalgxdxtension 41% defiming) a passpgewayot2lt [Tae extonsionlRiié oicdived By aThe bal |
450 is received in

correspondingly-shaped recess 480 in extension 460 of filter 12. Annular O-ring 28

creates a seal within the recess 480 when the extension 419 is engaged therein. The
opposite end of filter 12 includes an extension 440 that seals in recess 481 of the
Jower manifold 416. Annular O-ring 28 seals in the recess 481 when the extension

440 is engaged therein.
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recess 451 in the filter assenbly 12, which is appropriately dinmensioned to
enable the tilting shown in Figure 10 and insertion of the upper T-shaped
fitting 350 in the slot 360 of upper manifold 214. Annular Oring 28 seals
about the ball 450 as shown. The ball includes a passageway 4650thagC 2005
extends into manifold 216 for fluid conmunication between the manifold and
the filter 12 when assenbled. In the enbodinent of Figures 10d and be, the
ball 450 is placed on the assenbly 12 as in Figure 8, and is received in a
recess in the lower manifold 216. The recess 451 is appropriately

di nensi oned tWhatiecleimgdist he ball 450, and the space between the upper and

| ower mani folds (which are preferably stationary) is such to enable the

tiltin shown |n Fi gyr 0d and |n er |on f the per. ed. fittin
350 |ngt he slot 360 g?{ ﬁ"f’% "’E @‘izf"sseﬂ?@pﬁa'f’ﬁeﬂ% 'OF U oal ed |gn
the recess SléGrh Rifg BYhofidh gaime ah vrﬁ’et 5n' cﬂﬂet%%ace@‘frloﬁlts‘éla u:ﬁzt arﬂaéapepﬁloHSEd on

upper (or Iomer mani f ol 14”to secure the 15 0 2005 device in

pl ace. For emarp)sl»amm\Ma‘dIhoﬁs&fg@»éﬁ;@%saﬁd]nl&agww&olm% and V\é, a spring 376

bi ases against latch 375 in the uninstalled position of Figure 10c, and

bi ases the fi tti n@id r%m‘olégmmisingeﬁret Hodfioe havBia3 flbid path éor fivideomimuaidationsi t i on of
Fi gure 10b. ee end of the |atch 375 can be chanfered as_shown, to
assi st the TW§ %ﬁapf”?m"i Yoy theeugh s3jd igt. @-seprypd pardon qvigg adliig Pataior Wt g t he

swi vel f|tt|gagngﬁgn?tQﬁsgg%ggﬁﬁapwhﬁﬁggag?gbu lds can be stationary.

Figure 10 sh T er Inat ‘respect to manifold 214)
position, and Fi gssicesepbtationMivbodsing havihd £firstlviive hadfy £16pa06kiteAahd 4on in the

mani fol d closed position, said valve being in said closed position and preventing the escape of fluid
from said housing when said housing is disengaged from said manifold, and being in said
open position and allowing fluid communication between said housing and one of said first
or second portion of said manifold when said housing is engaged with said manifold;
wherein either said inlet or said outlet of said separation unit is engageable with a
respective one of said first portion or said second portion of said manifold by a single pivot

motion of said separation unit after the other of said inlet or said outlet is engaged with a

respective one of said first portion or said second portion of said manifold.

2. The separation unit and manifold assembly of claim 1 or 23, wherein said
valve comprises biasing means for biasing said valve in said closed position, said valve
further comprising a valve stem, and wherein said manifold comprises an actuator for
actuating said valve stem against said biasing means so that said valve is in said open

position.

3. The separation unit and manifold assembly of claim 1 or 23, wherein said
separation unit housing further comprises a second valve having an open position and a

closed position, said second valve being in said closed position and preventing the escape
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214. Figures 11 and 11 a show a bottomfitting simlar to that of Figures
10 and 10a, wth stationary |ower manifold 216. However, in this

enbodi ment, the top fitting is connected to a novable manifold pourﬂi[&_r@. 2005
Specifically, the upper manifold 314 includes a stationary portion 31l4a
and a novabl e portion 314b. The stationary portion 314a includes a nale
extensi on 320 having a fluid passageway therein. The novable portion 314b
includes a recess 330 that receives the male extension 320, and a slot 460
that receives the upper coupling 350" of the filter assenbly 12. The upper
coupl i ng 350’ of fluitirardsegi hausirgodss s@@busingis disempegedd®mrsaid maeitdid agd teimg320 when
the novable portion 314b is in its manifold-engaging position as shown in
Figure | |a. i 23 apaRposiionand iafiqyvingsfirt campaunicriion heiwgen saihhusiag @nd et he recess
380. Since in,this.. inent the r i fol d. has .a .movable.portion, it
is not criti (?SFP?f%%{? ﬁgpag’g\ns?/cé) qunl'otnto?%gqe'ﬂaenr{flﬁa@ é”henass?'dt O%s'%d?/\ngnrgg eids'{'tlnng; ot her
suitable fitthgganuch as that disclosed in the enbodinment of Figure 1
coul d be used such that the filter assenbly is connected wthout the
titling operation shown in Figure 11. 16 0 1 DEC 2005 Figure 12 shows a
further enbodi ment, wherein the fittings on both the top and bottomare
simlar to the T-Shap&tP ¥eaplipn upi argjreanield agsembpyief clajm {.avhereip saidivghes into  t he
two mani folds virtually.simltaneously, and eferabl y on r both of the
upper and I89\'3‘?r'sﬁsa?1fﬁh%rl'°8ﬂ§%ﬁ'§"'r?B?e/HE‘Tr%'X?ﬂ%ﬁ?&’%ﬂ?ﬁ'&?°cﬁa%éé'@f’?°6ﬁ to account for

variation inchhldseda recess for receiving said spherical portion, said recess accommodating

swiveling of said spherical portion therein.

5. The separation unit and manifold assembly of claim 1 or 23, wherein said

separation means comprises a filter.

6. A separation unit and manifold assembly, said separation unit comprising a
housing having aninlet, an outlet spaced from said inlet, and separation means within said
housing between said inlet and said outlet;

said manifold comprising a first portion having a fluid path for fluid communication
with said separation unit through said inlet, and a second portion having a fluid path for
fluid communication with said separation unit through said outlet;

said housing inlet having a first configuration to sealingly engage with said first
portion of said manifold, and said housing outlet having a second configuration to
sealingly engage with said second portion of said manifold, wherein said first and second
configurations are different, and wherein at least one of said first and second

configurations comprises a spherical portion.

7. The separation unit and manifold assembly of claim 6, wherein said
housing comprises a plurality of inlets, each configured to sealingly engage with said first
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| engt h anongst various filters and all ow connection and engagenent of the
filter. The enbodi nent of Figure 13 shows a stationary upper nanifgthEC
having a male extension 419, defining a passageway 421. The extension 4fgﬁ
is received by a correspondi ngly-shaped recess 480 in extension 460 of
filter 12. Annular Oring 28 creates a seal within the recess 480 when the
extension 419 is engaged therein. The opposite end of filter 12 includes
an extension 440 that seals in recess 481 of the |ower manifold 416.
Annular Oring 28 seals in the recess 481 when the extension 440 is
engaged therein. 17 0 1 DEC 2005 What is clainmed is: 1. A fluid separation
unit and manifold assenbly, said separation unit conprising a housing
having an i nl et ponRR okl heliragpaced fromsaid inlet, and separation neans

wi thin said housing between said inlet and said outlet; said manifold
conprising a first portion having a fluid path for fluid comunication

with said separatiof unif, LLouol 5ahdyb@llnmd 5650 0HAPLLRN having a

fluid path for fluid co Ication w separdtion unit through said
outl et; said sepafgakiiononprses a berhlpetidiand saig fidt poitisrsomitidads\agecka¥or Ng an open
position and a dosed position, said valve being in said dosed position and
preventing the 5§?§B§N§Pm?ﬁﬁﬁﬁm“fronlsaid housi ng when sai d housing is

di sengaged fromsaid mani fold, and being in said open position and

allowing fluid comuni cati on between said housing and one of said first
9. The separation unit and manifold assembly of claim 6, wherein said second

configuration comprises a spherical portion and said second portion comprises a recess

for receiving said spherical portion.

10.  The separation unit and manifold assembly of claim 6, wherein said
housing comprises a plurality of outlets, each configured to sealingly engage with said

second portion of said manifold.

11.  The separation unit and manifold assembly of claim 6, wherein said

separation means comprises a filter.

12. A separation unit and manifold assembly, said separation unit comprising a
housing having an inlet, an outlet spaced from said inlet, and separation means within said
housing between said inlet and said outlet;

said manifold comprising a first portion having a fluid path for fluid communication
with said filter through said inlet, and a second portion having a fluid path for fluid
communication with said filter through said outlet;

said first portion of said manifold having a first configuration to sealingly engage
with said inlet of said housing, and said second portion of said manifold having a second
configuration to sealingly engage with said outlet of said housing, wherein said first and
second configurations are different, and wherein at least one of said first and second
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or second portion of said manifold when said housing is engaged with said
mani fol d; wherein either said inlet or said outlet of said separatjqn %ﬂi@s
is engageable with a respective one of said first portion or said se% é
portion of said manifold by a single pivot notion of said separation unit
after the other of said inlet or said outlet is engaged with a respective
one of said first portion or said second portion of said manifold. 2. The
separation unit and manifold assenbly of claim1l or 23, wherein said valve
conprises biasing nmeans for biasing said valve in said closed position,
sai d val ve fenfigitetiongenmpriesianghetical@onien.st em and wherei n sai d manifol d
conprises an actuator for actuating said val ve stem agai nst said biasing
means so that said valve is in said open position. 3. The separation unit

and ran fold assellg‘_ol yTl%fseSArgﬂoWugﬁtQ ld n? %ifolg\h ?sre%blg ofsc?ﬂirﬁj 13 %V%Qr%rn%%fd?tgt uni t
housi ng further conprises a second val ve having an Opén position and a

cl osed posit i @fgurstdh @on%ﬁ@é’d’éjsp‘ﬁé)ic‘é?oh%h BEd 4d 76 p6Hi&] BRBRseRAFacksBr and _
preventing the escape 18 0 1 DEC 2005 of fluid fromsaid housi ng when said
housi ng i s dresavigpgeibphericanpsgivd mani fol d, and being in said open position
and allow ng fluid comunication between said housing and the other of
said first and second portion of said manifold when said housing is engaged
with said nanifald. . The sega{a%ion.qnit and ﬂ$nifglﬁ assenbly of claim
1, wherein said V& ve "SEPRIFHCR JU APdMANKQY assemply ph AR 19 MhEesR e n sai d
second porti &J@om coﬁﬁdu%ﬁm;pﬁéeq a spherical portion and said second portion comprises a

recess for receiving said spherical portion.

15.  The separation unit and manifold assembly of claim 13, wherein said

separation means comprises a filter.

16. A separation unit comprising a housing having an inlet, an outlet spaced
from said inlet, and separation means in said housing, said inlet having a first configuration
to engage with a fluid source, and said outlet having a second configuration to engage with
a fluid receptacle, whereby said first and second configurations are different and wherein

at lease one of said first and second configurations comprises a spherical portion.

17. A separation unit for receiving a fluid from a stationary fluid source,
separating one or more components from said fluid, and directing the remaining fluid to a
stationéry fluid receptacle, said separation unit having a first end and a second end
spaced from said first end; an inlet at said first end and configured to be sealingly engaged
with said fiuid source; and an outlet at said second end and configured to be sealingly
engaged with said fluid receptacle, wherein said separation unit is insertable and
removable from said fluid source and said fluid receptacle and said insertable steps
comprise inserting the first one of said either said inlet with said fluid source or said outlet
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conprises a recess for receiving said spherical portion, said recess
accommodating swveling of said spherical portion therein. 5. The) 1 pec 2005
separation unit and manifold assenbly of claim1l or 23, wherein said
separation nmeans conprises a filter. 6. A separation unit and manifold
assenbly, said separation unit conprising a housing having an inlet, an
outlet spaced fromsaid inlet, and separation nmeans within said housing
between said inlet and said outlet; said manifold conprising a first
portion having a fluid path for fluid conmunication wth said separation
uni t through véthisdidifivil esceptagtrdard thaaciveely penlicdhoenghging theremainingiode pleld f or

fluid conmuni cati on 41 aid separation unit through said outlet; said
housi ng i nl etMF3H ﬁﬁ‘%{‘ forice oHidroutal wih sahiividgeceriapip ﬁ)g? YUGRMOLBURt h sai d

first portiQp.ffee gé\la n%ﬁ?%tﬁ’éu@moxﬁr%a@%q {Elg&sdrggd@ﬂ% e@épxag@‘“ ng a second

configuration to Sea |ng y en secon n of said

mani fol d, wherein said first and second configurations are different, and

wherein at | east one of said first and second configurations conprises a
spherical portiont8.7. Thteemeiar atit ofnclaimit8, ahateimauhed sdidl seppsaiobnit of cl ai m 6,

wherein said_ housing conprises a plurality of inlets, each configured to
sealingly endsgieddp fifid comranicationwith said fiuid eyrtsepiblirs ap GFeNtasAN Bfranagie ® mani f ol d.

8. The separq&&gn uni.t _.an nlfoqu%ssenbl sadfﬁja'”]e mhergkgasald first

e to vertical,”and whérein sai source a id Teceptacle are sp
predetermined distance, said predetermined distance being sufficient to allow said
separation unit to be insertable into said fluid source and fluid receptacie by angling said

separation unit relative to said angle 8.

19. The separation unit of claim 19, wherein said inlet is sealingly engaged

with said fluid source prior to sealingly engaging said outlet to said fluid receptacle.

20. A method of sealingly engaging a separtion unit with a stationary fluid
source and a stationary fluid receptacle such that said separation unit is positioned for
operation, said separation unit having an inlet configured to sealingly engage with said
fluid source and an outlet configured to sealingly engage with said fluid receptacle, said
method comprising angling said separation unit relative to said position for operation;
engaging one of either said inlet with said fluid source or said outlet with said fluid
receptacle; and then directly sealingly engaging said other of said inlet with said fluid
source or said outlet with said fluid receptacle by a single swivel motion of said separation

unit without moving said fluid source or said fluid receptacle.

21. A fluid separation unit and manifold assembly, said separation unit
comprising a housing having an inlet, an outlet spaced from said inlet, and separation
means within said housing between said inlet and said outlet;
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configuration conprises a spherical portion and said first portion
conprises a recess for receiving said spherical portion. 9. The separatlon
unit and manifol d assenbly of claim6, wherein said second confi’guP&Ei
conprises a spherical portion and said second portion conprises a recess
for receiving said spherical portion. 10. The separation unit and nmanifold
assenbly of claim®6, wherein said housing conprises a plurality of

outlets, each configured to sealingly engage with said second portion of
said manifol d. | tssid FMRifSI@EMARLhOA firdfYdrtioR Melvid uioodaQI frxRRtBhhuRtatiohai m 6,
wherein said separati on neans conprises a fi 12. A separation unit and
mani f ol d asssitnidap, separhtibnsap drdigh e4id iHntta mamrpostlong:aang i path fdndviing an
inlet, an outlet spaced fromsaid inlet, and separation nmeans within said
housi ng bet veeamusigatigniwith eaid sapdratien ehitdorotightsaidstlet mani f ol d conpri sing a
first portion having a fluid path for fluid comunication wth said filter
t hr ough said inl éf"d Sepadetign E'éHI?H’EI”Q)B?Vﬂg@rYaP{aWWa&@?ﬂﬂ%"'%@%‘ Fsed | uid

| d fi f
SO manrt o, oif B delngti R AP Ao R Ao e s Sop st e PR 100l
inlet of Sa'sgrdmgb's?ﬁgr%engé]ﬁihaﬁlng lsscﬁs%ﬂ cBREMIsR Em%lfogma!ar‘fb H@ﬁ'@ if QhdbpBRVi N a

second configuration to sea age wth sard outlel of sal d housi ng,
wher ei n sai %o&hdn%nd@ﬂdwn§ﬂiﬁ&€%rﬁﬁl‘iﬁah&iﬁeﬁéeﬁ%ﬁldalb@slr@lJnﬁ%h@ﬁisalcﬁﬂ?d orher ei n at

| east one of said first and second 20
second portion of said manifold when said housing is engaged with said manifold, said
valve comprising a spherical portion, and wherein said second portion of said manifold

comprises a recess for receiving said spherical portion, said recess accommodating

swiveling of said spherical portion therein.
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