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The plaintiff, Mykrolis Corporation, (“Mykrolis”), for its complaint against the defendant,
Pall Corporation, ("Pall") states that:

NATURE OF THE ACTION

1. In this action the plaintiff, Mykrolis, seeks damages and a preliminary and
permanent injunction for infringement of its patent rights pursuant to Title 35 of the United
States Code.

JURISDICTION AND VENUE

2. This court has jurisdiction of the subject matter of this action under 28 U.S.C. §§
1331 and 1338, and the United States Patent Laws, Title 35 of the United States Code.
3. Venue is proper in this Court pursuant to 28 U.S.C. §§ 1391(b) and 1400.

THE PARTIES

4. The plaintiff Mykrolis is a Delaware corporation with a place of business at 129
Concord Road, Billerica, Massachusetts, 01821.

5. Upon information and belief, the defendant Pall is a New York corporation with a

principal place of business at 2200 Northern Boulevard, East Hills, New York, 11548. e’f\e
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FACTUAL BACKGROUND

THE *770 PATENT

6. On May 30, 2000, United States Patent No. 6,068,770 (“the 770 Patent”) entitled
Disposable Separation Module With Quick Connect Capability was duly and legally issued. A
copy of the *770 Patent is attached hereto as Exhibit “A”.

7. The plaintiff Mykrolis owns the entire right, title, and interest in the 770 Patent
and such owncrship rights are confirmed by assignments duly recorded in the United States
Patent and Trademark Office.

8. The *770 Patent discloses and claims novel fluid separation devices having
disposable separation modules with quick-connect capability.

9. Upon information and belief, the defendant Pall, acting on its own or through
affiliates or agents, makes, uses, sells, offers for sale, or is importing fluid separation devices,
including, but not limited to, its PhotoKleen™ EZD-2 Filter Assembly(“EZD-2"), that infringe
the *770 Patent.

10.  Upon information and belief, the defendant Pall is engaged in a systematic effort
to infringe Mykrolis’s patent rights, including rights under the *770 Patent, by developing and
fabricating the EZD-2 and other infringing products that replace products and components of
Mykrolis.

THE ’907 PATENT

11. On April 30, 2002, United States Patent No. 6,378,907 B1 (“the "907 Patent™)
entitled Connector Apparatus and System Including Connector was duly and legally issued. A

copy of the *907 Patent is attached hereto as Exhibit “B”.
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12.  The plaintiff Mykrolis owns the entire right, title, and interest in the "907 Patent
and such ownership rights are confirmed by assignments duly recorded in the United States
Patent and Trademark Office.

13. The *907 Patent discloses and claims novel manifold constructions for effecting
fluid communication with a fluid processing module.

14.  Upon information and belief, defendant Pall, acting on its own or through
affiliates or agents, makes, uses, sells, offers for sale, or is importing manifold constructions,
including, but not limited to, its PhotoKleen'™ EZD-2 Filter Assembly, that infringe the *907
Patent.

15. Upon information and belief, the defendant Pall is engaged in a systematic effort
to infringe Mykrolis’s patent rights, including rights under the 907 Patent, by developing and
fabricating the EZD-2 and other infringing products that replace products and components of

Mykrolis.

COUNT I
(’770 PATENT)
16.  Mykrolis repeats and realleges paragraphs 1 through 15 of this Complaint, as
though fully set forth herein.
17. Upon information and belief, the defendant Pall has infringed and is now
infringing one or more claims of the 770 Patent by making, using, selling, offering for sale, or

importing fluid separation devices that infringe the *770 Patent.
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18.  Upon information and belief, Pall has infringed and is now infringing one or more
claims of the *770 Patent directly, contributorily, or by actively inducing acts of infringement by others.

19.  Upon information and belief, Pall’s infringement of the *770 Patent has been and
continues to be willful and dcliberate, and Pall will continue its infringing activities unless
enjoined by the Court.

20. By reason of the above acts, Mykrolis has suffered and will continue to suffer
irreparable injury, which cannot be adequately compensated or measured in money. Mykrolis
has no adequate remedy at law. Mykrolis is entitled to injunctive relief enjoining and restraining
Pall and its respective officers, directors, agents, servants, employees, and all their entities and
individuals acting in concert with them or on their behalf from further infringement of the *770
patent.

COUNT T
(’907 PATENT)

21. Mykrolis repeats and realleges paragraphs 1 through 20 of this Complaint, as
though fully set forth herein.

22.  Upon information and belief, defendant Pall has infringed and is now infringing
one or more claims of the 907 Patent by making, using, selling, offering for sale, or importing
manifold constructions that infringe the *907 Patent.

23.  Upon information and belief, Pall has infringed and is now infringing one or more
claims of the "907 Patent directly, contributorily, or by actively inducing acts of infringement by

others.
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24, Upon information and belief, Pall’s infringement of the 907 Patent has been and
continucs to be willful and deliberate, and Pall will continue its infringing activities unless
enjoined by the Court.

25. By reason of the above acts, Mykrolis has suffered and will continue to suffer
irreparable injury, which cannot be adequately compensated or measured in money. Mykrolis
has no adequate remedy at law. Mykrolis is entitled to injunctive relief enjoining and restraining
Pall and its respective officers, directors, agents, servants, employees, and all their entities and
individuals acting in concert with them or on their behalf from further infringement of the *907
patent.

WHEREFORE, the plaintiff Mykrolis demands judgment against the defendant Pall as
follows:

A. For judgment to be entered that Pall has infringed the *770 Patent,

B. For judgment to be entered that Pall has infringed thc 907 Patent,

C. For injunctive relief, both preliminary and permanent, cnjoining and restraining
Pall, its officers, directors, agents, servants, employees, and all their entities and individuals
acting in concert with them or on their behalf from further infringement of the *770 Patent;

D. For injunctive relief, both preliminary and permanent, enjoining and restraining
Pall, its officers, directors, agents, servants, employees, and all their entitics and individuals
acting in concert with them or on their behalf from further infringement of the 907 Patent;

E. For injunctive relief, both preliminary and permanent, enjoining and restraining
Pall and its officers, dircctors, agents, servants, employees, and all their entities and individuals
acting in concert with them or on their behalf from making, using, selling, offering for sale, or
importing its PhotoKleen EZD-2 product;
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F. For an award of compensatory damages resulting from Pall’s infringement of the
770 Patent and the '907 Patent;

G. For an award of pre-judgment interest on any damages awarded;

H. For judgment to be entered that Pall’s infringement of the *770 Patent and the
*907 Patent is willful, and increasing Mykrolis’s damages up to three times the amount found or
assessed;

1. For a declaration that this is an exceptional case under 35 U.S.C. § 285, and for an
award of increased damages, attorneys’ fees, and costs; and

J. For such other and further relief as the Court deems just and proper.

DEMAND FOR JURY TRIAL

The plaintiff Mykrolis hereby demands a trial by jury in this action on all claims and

issues triable before a jury.

MYKROLIS CORPORATION
By its attorneys

et

“Susan G L. Glovsky BBO# 195880

John L. DuPré BBO# 549659

Hamilton, Brook, Smith & Reynolds, P.C.
530 Virginia Road

P.O. Box 9133

Concord, Massachusetts 01742-9133
(978) 341-0036

Of Counsel:

John T. Montgomery BBO# 352220
Edward J. Kelly BBO# 564529
Ropes & Gray

One International Place

Boston, Massachusetts 02110
(617) 951-7000

Dated: March 3, 2003
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[32] US.CL .. 210/321 6 210/450 210/456; Primary Examiner—Ana Fortuna
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) A disposable scparation module is disclosed which is
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4857191  8/1989 Wolf ...... 210/286 included which rctvams the entire module in fn tight
5,066,391 1171991 Faria .. o 210/85 engagement by a single action without producing relative
5,133,858  7/1992 Walz ot al. . . 210/321.8 motion between the mating connectors.
5,143,575  9/1992 Glassel et al. . . 156/309.9
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DISPOSABLE SEPARATION MODULE WITH
QUICK CONNECT CAPABILITY

BACKGROUND OF THE INVENTION

This invention relates to a {iuid separation apparatus, and
more specifically, to such an apparatus which includes an
easily replaceable and disposable fluid separation module
capable of engaging, and being retained in fluid tight
refationship, with a mating connection device.

Fluid separation devices of the types described above
have been used to control contamination in industrial pro-
cesses for many years. Such devices are an integral part of
the manufacture of many products including
pharmaceuticals, food stuffs and beverages. However,
nowhere is the need for effective contamination control
greater thao in the semiconductor fabrication industry. With
circuit details in the submicron range and with [urther
feature size reductions inevitable, the need for control of
particulate, ionic¢, organic and other contaminants in semi-
conductor process fluids is essential. Also, beeause semi-
conductor devices are fabricated in clean rooms, it is inrpor-
lant 1o minimize the potential of contaminating the
manufacturing environment. For this reason disposable fluid
separation devices are preferable in semiconductor [abrica-
tion processes in order to minimize contamination of the
process lines as well as the clean room.

Examples of semiconductor process fluids which are
processed at the point of use (POU) include those chemicals

used in photolithographic processing (photochemicals).

Photochemicals include materials such as primers, adhesion
promolers, photoresists, edge bead removers, antireflective
coatings, developers, dielectrics, and the like. Such chemi-
cals are commonly dispensed onto the silicon wafer by a
specialized pump and subsequently dispersed into a uniform
thin film using a process called spin coating, and the purity
of these chemicals at the POU is essential to producing
acceptable product yields.

Fluid separation devices are in general of two types. In the
first type, the separation element is a replaceable component,
while the pressurc vessel which houscs the element, i.e. the
housing, is reusable. The housing also contains appropriate
fluid connections to the rest of the fluid processing system.
Replacing the fluid separation element requires opening the
housing, removing the separation eclement, installing the
replacement separation element into the housing and closing
the housing. There are many disadvantages to this type of
fluid separation device. First, the replacement operation is
time consuming, especially if access to the housing is
restricted. Secondly, because the housing contains a quantity
of the fluid being processed and because the Auid separation
clement is usually saturated with the fluid, spillage of the
fluid usually occurs. In the case of hazardous fluids, spills
can be a threat to the well-being of personnel in the area as
well as potentially damaging to nearby equipment and
facilities. Finally, the opening of the housing cxposes the
internal surfaces of the fluid processing system to unwanted
contamination from the surrounding environment.

The second type of separation device is one in which the
separation element is permanently attached to the housing,
which also contains appropriate fluid connections to the rest
of the Auid processing system, to form an integrated module.
In this case, replacement involves disconnecting the entire
separation module from the fluid processing system and
reconnecting a replacement module to the system. In this
manner replacement is easier, exposure of the operator to
hazardous chemicals is minimized, the reliability of the
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connection is significantly improved, and contamination of
the fluid processing system by the environment is reduced.
This type of separation device is called a disposable module,
since the whole module is removed and disposed of when-
ever lhe separation element requires replacement.

Different types of disposable separation modules are used
in industrial applications. So called ‘in-line’ disposable
modules have feed and cffluent connections disposed at
opposite ends of the housing, While there are virtues to this
module configuration, they arc obtained at the expense of
several disadvantages. First, they are prone to fluid loss
when the module 15 disconnccted from the fuid processing
system and special efforts are required to minimize leakage
of fluid from the module and subsequent spillage on the
equipment to which the module is connected, Secondly, fluid
systems designed to aceept in-line modules are more com-
plicated due to the meed for having two sets of fuid
conneclions, one at the inlet end and another at the outlet end
of the module, and thus are not readily adaptable for use with
quick connect assemblies.

Asnother type of disposable module has all of the connec-
tions on one end of the housing with the feed and permeate
connectors typically perpendicular to the body of the hous-
ing and opposed to each other thereby giving the module the
shape of a “T". Such modules are thercfore called “T-line”
modules. T-line modules solve many of the problems asso-
ciated with in-line modules. In particular, they prevent or
reduce fluid loss during replacement if the end with the
connections is on top, and the fluid processing system is
simpler by virtue of having all fluid connections grouped in
one location. However, T-line modules produce a dead-
space, or non-swept volume of liquid, between the bottom of
the scparation element and the housing, which is undesir-
able.

Each of the types of disposable modules described above
still require that each connection to the fluid processing
sysiem be individually made. A fluid connection requircs
two maling comnectors, typically a male and female
connector, and three separate actions to accomplish the
connection, namely alignment of the bodies of the two
mating connectors, cngagement of the body of the male
connector into the female connector to produce a fuid tight
seal, and retention of the relative position of the two
connectors to maintain the fluid tight seal under processing
conditions. The design of mating connectors must thus
include the ability to produce a fluid tight seal and some
mechanism lo retain the conncctors in this arrangement.

‘The class of connectors commonly used have connector
bodies that are circular in cross section, the body of the male
connector being in the shape of a cylindrical rod, while that
of the female connector being in the shape of a cylindrical
well. The dimensions of the two connectors are such that,
once engaged, they scalingly mate, i.¢. fluid can flow from
one connector to the other without any fluid loss, the sealing
occurring at a single circular boundary between the mating
connectors. Retention of the mating counectors in fluid tight
engagement is accomplished by means of threaded fasteners
(e.g. screw and nut pairs). This class of connectors produce
a reliable seal by virtue of their simplicity in which only
circular surfaces are used, and by the fact that each connec-
tion is exclusive of one another, 1.e. no two connections
share connector bodies or sealing boundaries/surfaces.

Regardless of what connector design is cmployed, dis-
posable modules usually require that multiple connections
be made sequentially, a minimum of two connections, and
more typically threc or four. Moreover, threaded fasteners
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are cumbersome and sometimes difficult to engage, factors
which involve the subsequent comsumption of additional
time aod effort. Furthermore, the module has to be held in
place while the connections arc being made, which makes
the connection event even more difficult since it requires
performing two actions al the same time (i.e., holding the
module in place and attaching each connector sequentiaily).
Finally, in those applications in which the permanent con-
nections to the fluid processing system are not rigid, as for
example when flexible tubing is used, liquid has a tendency
to be discharged as the connections disengage. All of these
problems exacerbate the time and effort required to replace
a disposable module, in addition to still allowing for expo-
sure of personnel to hazardous materials, and contamination
of the manufacturing environment.

For these reasons, some disposable separation modules
have heen designed with features that allow them to be
connected quickly and easily to the fluid processing system
in a “quick-connect” fashion. These types of quick-connect

modules provide for a set of connectors that sealingly ,

engage with a single, simple stroke or action, to a mating set
of conpectors attached to a reusable substrate. Different
types of mechanisms have been designed to accomplish
quick-connect retention, all of which heretofore have

required some form of relative motion between the male ,

connector and its female counterpart, most commonly a
twisting action.

Thomsen et al., in U.S. Pat. No. 4,654,142 describe a
filtering system for water treatment which discloses the use
of a separate and reusable head with connecting ports that
sealingly mate to connecting ports on a disposable water
purification cartridge. To facilitate the replacement of the
disposable modulc, the two connecting ports are located on
the same end of the disposable module, and are disposed to
seal coaxially. A bayonet-type locking device is also
attached to the module to retain it to the reusable head. The
two ports as well as the locking device couple to a mating
head to secure the module in a fluid tight fashion during use.

In apother example, Groezinger et al., in U.S. Pat. No.
4,719,023, disclose a similar module and mounting device,
describing the module as a “twist on disposable filter”.
According to this disclosure, the module and mounting
device are connected by first aligning the bayonet lugs of the
module with the appropriate hayonet recesses in the mount-
ing device, axially inscrting the module connector into the
bore of the mounting device, then rotating the module about
its longitudinal axis to engage the bayonet lugs and thereby
retain the disposable filter.

While these quick-connect mechanisms address the

convenience-of-use aspect of disposable fluid separation 3

modules, they suffer from several deficicncies. First, the
connectors share a common seal between the fluid inlet and
outlet ports which is undesirable since a leak on the shared
seal of the feed port would lcad to coatamination of the
permeate stream with unpurified feed stream; furthermore,
this contamination would go undetected. Secondly, the act of
rotating the fluid separation module relative to the mounting
device 1o lock together the two components inevitably
generates particles as the sealing surfaces move relative to
cach other, thereby contaminating the fluid passages and
ultimately the fluid being purified. Finally, these modules
require that the connecting ports be grouped about the axis
of rotation of the module which may compromise the liquid
flow pattern and further complicate and constrain the fab-
rication of the module’s housing and connector ports.
Accordingly, it would be desirable to provide a fluid sepa-
ration module of the quick-connccet type that utilizes reliable
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fluid conacctions, and a retention mechanism which does
not require relative motion between one connector and its
mating counterpart.

SUMMARY OF THE INVENTION

The present imvention overcomes the disadvantages and
limitations of the prior art by providing a disposable fluid
separation module capable of connecting to a fuid process-
ing system in a quick-connect fashion, and having reliable
and clean connections by utilizing the same class of
imdustry-accepted connectors used in conventional (non-
quick-connect) modules. By quick-connect fashion we mean
a connection mechanism that allows the separation module
to be connected quickly and easily, in a manner which
provides essentially simultancous engagement and fluid
tight sealing between mating connsctors with corresponding
retention of the module by a single action without producing
relative motion between the mating connectors. [n accor-
dance with the invention, the separation module to be
connected in quick-connect fashion has all connectors
located on the same end of the module to allow the module
to be connected with a single motion or action. Additionally,
the bodies of the connectors are parallel, or substaatially so,
to permit their simultaneous engagement. The module also
has attached to its housing means for retaining the cntire
module in fixed, {luid tight position subsequemt lo its
engagement.

In accordance with an important aspect of the invention
necessary to achieve a reliable fluid tight connection, the
connectors of the module do not share seals, and therefore,
their connector bodies and scaling boundaries, with any of
the other comnectors, nor do the connectors contain more
than one sealing boundary. As used herein, this type of
connector is referred to as an exclusive connector. The
quick-connect modules of the present invention are such that
the exclusive conaectors do not require (and in fact prohibit)
twisting action for their retention, since ¢xclusive connec-
tors constrain the module in all directions except that defined
by the common axis of engagement of the parallel connec-
tors.

The incorporation of all of these unique features into the
present fluid separation apparatus provides for a combina-
tion of benefits not possible until now.

It is therefore an object of this invention to provide for a
disposable fluid separation module of the quick-connect type
that overcomes the problems associated with such modules
as described in the prior art. It is also an object of this
invention to provide an ¢asy-to-use, quick-connect, dispos-
able fluid separation module which is easy-to-manufacture
and provides reliable sealing. It is a further object of this
invention to provide for a quick-connect mechanism that
does not create additional contamination during the connec-
tion event.

These and other aspects and features of the present
inveation are described in detail in the following detailed
description taken in conjunction with the appended draw-
ings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a preferred embodiment of
this invention as practiced in the POU fltration of
photochemicals, showing a mating fiuid manifold block as
an integral part of a dispense pump, with a disposable
separation module containing a flange for its installation and
alignment to the manifold block.

FIG. 2 is a perspective view of the module of FIG. 1
together with the lower portion of the manifold block
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showing more detail of the alignment and scaling of the
module (o the dispense pump.

FIGS. 3a & b are perspective views of the module of FIG.
2 and a corresponding module receptor showing in more
detail how the module fits inio the module receptor.

FIGS. 4a & b are side views of a separation module used
in an alternative embodiment of this invention showing
details of the module connecting ports and slots for retaining
the module to a reusable manifold block.

FIGS. 5a, b, ¢ & d are partially sectioned views of a
reusable manifold block disposed to mate with the separa-
tion module of FIG. 4 which is particularly suited for
applications in which the manifold block is not integrated
into another component of a fluid processing system, and
showing details of the manifold block and the mechanism
for retaining the module to the manifold block.

FIG. 6 is an elevation view of a retaining plate used with
the embodiment shown in FIG. 5.

DETAILED DESCRIPTION OF THE
INVENTION

An example of the application of this invention is in the
POU purification of photochemicals used in the microelec-
tronics manufacluning industry. Photochemical dispense
purmps and POU fluid separation devices are typically found
in a drawer mounted beneath the spin coating apparatus.
There are sometimes as many as eight pumps per drawer,
severely limiting access 10 POU fluid separation devices
which may be close-coupled to the dispense pumps to
eliminate extraneous external plumbing and potential finid
contamination. Particularly suitable dispense pump and
separation devices are those in which the pump and sepa-
ration device form an integrated system as disclosed in U.S.
Pat. No. 5,262,068 whose disclosure is incorporated by
reference. User-friendly separation modules capable of
being connected in a quick-connect fashion would be pref-
erable in this application.

Apreferred embodiment of the present invention is shown
in FIGS. 1, 2 and 3. FIG. 1 shows a perspective view of
photochemical dispense system 1, which includes dispos-
able filtration module 2, manifold block 3, pump 4 aand
module receptor 5. Also shown is pump controller 6 which
controls the electronic and pneumatic signals going to and
from the pump. The dispcnse system is similar in design and
operation to that disclosed in U.S. Pat. No. 5,262,068. The
manifold block 3, which is attached to pump 4, is reusable
and designed to matingly accept and retain module 2 as will
be described in mote detail below.

FIG. 2 is a perspective view of disposable module 2 and
a partially sectioned view of the lower portion of manifold
block 3, showing details of the features that make module 2
capable of connecting to manifold block 3 in a quick-
connect fashion. Module 2 has three female fluid connectors
21 on the top end of the module and in fluid communication
with the separation element (not shown) within housing 23.
The separation element may be of the flat sheet membrane
type as described in US. Pat, No. 5,262,068, or more
preferably may be composed of hollow [iber membranes of
the type described in commonly assigned co-pending U.S.
Application Ser. No. 08/674,599, filed Jun. 28, 1996, filed by
Niermeyer and de los Reyes on Jun. 28, 1996, whose
disclosure is hereby incorporated by reference.

The connectors 21 arc spaced apart, parallel and exclusive
to each other, so as to enable them o sealingly engage in
quick-connect tashion to mating male connectors 25 on
manifold block 3. Male connectors 25 arc tubular extensions
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of the fluid passageways of pump 4, and are disposed on the
lowermost portion of pump 4. Fluid tight sealing of the
mating connector pairs 21 and 25 is accomplished by means
of O-rings 26 attached to cach of male connectors 25. Flange
22, attached to housing 23, positions the entire module 2 and
further provides the module’s alignment to manifold block
3 in conjunction with module receptor 5, and as such, assists
in the retention of module 2 in sealing engagement to
manifold block 3. In this particular embodiment flange 22
includes projections 24 to aid in precisely locating module
2 within the module receptor § which is designed to accept
the disposable module. The size, shape and location of
counnectors 21 and flange 22 on module 2 are such as to make
module 2 capable of being connected into manifold block 3
in a quick-connect fashion in conjunction with module
receptor 5.

F1GS. 3a and 3b are perspective views of module receptor
5 (shown removed from the pump 4 in these views), which
is attached to manifold block 3 showing module 2 positioned
within receptor 5. The [lange 22 males with a pair of slots 32
in the body of receptor. The module receptor is attached to
the manifold block 3 by hinges 33 which permit a limited
range of substantially linear vertical movemecnt which
enables the disposable module 2 to be sealingly engaged
with, and alternatively disengaged from, the male connee-
tors 25 on the manifold block. The module receptor is further
attached to the pump 4 by a spring-loaded laich 34, one end
of which forms a handle 34z, with the opposite end thereof
having a semicircular cutout 34b which interlocks with
notch 35 on retainer post 36 which is affixed to the manifold
block. This arrangement retains the module in sealing
engagement with the pump after installation. The latch 34 is
able to slide horizontally (i.c. in and out of the plane of FIG.
3b) in order 1o unlock from the notch on the retainer post
thereby allowing the receptor 5 to pivot downwardly on
hinges 33 for module replacement. When the mating con-
nectors are disengaged, cutout 34b rests under tension
against retainer post 36.

The process of replacing disposable filtration module 2 is
accomplished by pulling the handle 34¢ forward, i.e. ina
direction that is substantially perpendicular to the direction
of motion required for engaging the female connectors 21 1o
the male connectors 25. This unlocks latch 34 from retainer
post 36 and permits the unhinged end of module receptor 5
to be freed from the pump 4, thereby allowing the entire
module 2 o pivot downward on hinges 33 a distance
sufficient to move connectors 21 on the module out of
sealing engagement with mating connectors 25 on manifold
block 3. With the module receptor 5 in this lowered position,
module 2 may be removed from the dispense system by
sliding it out of the slots 32, A replacement filtration module
may then be inserted into the slots followed by pivoting
module receptor 5 upward to engage connectors 21 into
sealing engagement with mating connectors 25 on the mani-
fold block. When replacement module 2 is in sealing
engagement with mating connectors 25, cutout 34b auto-
matically locks into notch 35 thereby retaining the fltration
module in sealing engagement to the manifold block during
fluid processing conditions.

As seen from the foregoing description of the removal and
installation of filtration module 2, the engagement and
sealing of mating connectors 21 and 25 is effected by a first
substantially linear motion which is parallel to the axis
defining the body of the connectors. The interlocking of the
matable elements and consequent retention of the module is
then accomplished without relative mation berween the
mating conncctors by a sccond substantially lincar motion
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which is perpendicnlar to the first motion corresponding to
engagement and sealing of the connectors. Also, it is clear
that the present quick-connect amangement provides simul-
taneous connection and sealing of all the connectors on the
top of the disposable filtration module 2. However it is
apparent that the benefits so derived apply equally even if
the module receptor § were swung in a greater arc and even
if the mating conanectors were engaged somewhat sequen-
tially so long as the engagement and retention is effected
rapidly and easily enough to be considered a *“quick-
congpect”.

Alternative Embodiment

FIGS. 4« and b show another cmbodiment of this inven-
tion. In this embodiment, disposable filtration module 40
includes housing 41, male connectors 42 located on the top
end of the housing and a pair of slots 43 in the form of
grooved recesses disposed on opposite sides near the base of
cach of male connectors 42. The connectors are in fluid
communication with a separation element (not shown) con-
tained within the housing. The size, shape and location of
connectors 42 and slots 43 on module 40 are such as to make
module 40 capable of being connecied into a reusable
manifold block in a quick-conncct fashion as will be
explained below.

FIGS. 5a, b, ¢ and d show multiple views of a reusable
manifold block 50 for use with module 40 which includes
body 51 and sliding retaining plate 52 which is held to body
51 by means of end plate 53. Female connectors 54, located
on the lower end of body 51 are disposed to accept, in fluid
tight sealing engagement, male connectors 42 on module 40.

Sealing i1s accomplished by means of O-rings 58 held in -~

place by O-ring retainer 59 in each of the female connectors
54. Conventional fluid connectors 55 are located on the top
end of body 51 and are adapted to comnect to a fluid
processing system (not shown) by means of tubing (not
shown) and mating nuts 57. Sliding plate 52 has longitudinal
perforation 56 (see also FIG. 6) in the [orm of a slot with
three enlarged circular-like openings 62 which are sized and
shaped to allow module 40 to sealingly engage with mani-
fold block 50 when sliding plate 52 is in the retracted
(unlocked) position (FIGS. Sa and 5b). After module 40 has
been sealingly engaged, sliding plate 52 is moved to the
locking position (FIGS. 5¢ and 5d) and tbree narrowed
openings 64 of perforation 86 mate with slots 43 on module
40 thereby firmly retaining module 40 10 manifold block 50.
Although it is possible to attach manifold block 3 to the fluid
processing system solely by virtue of the fastening of
connectors 55, making the block a separate, “stand-alone”
component as described above, body 51 may also include a
bracket or other means of attachment (not shown) so as (o

permanently affix the manifold block to the fluid processing -

system.
The method of replacing a spent module and connecting
a new module in quick-counect fashion is summarized by
the following steps:
1. sliding plate 52 is retracted (position as shown on FIG.
5a and 5b);
2. spent module 40 is removed by pulling it vertically
downward,;
3. new module 40 is positioned below reusable manifold
block 50 and aligned such that the male connectors 42
are vertically below the female connectors 54;
4. module 40 is pushed vertically upward engaging it into
manifold block 50;
5. sliding plate 52 is pushed into its locking position (FIG.
5¢ and 5d) thereby retaining module 40 in sealing
congagement with manifold block 50.

10
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While the examples presented illustrate the versatility of
the present invention, as well as its essential features, it
should be understood that there are numerous variations that
from time to time may be preferable to those presented here.
Examples of variations not shown but intended to be cov-
ered are: seals that do not require the use of O-rings; module
fluid connectors perpendicular to the longitudinal axis of the
housing (i.e. perpendicular to the orientation of the connec-
tors shown in the drawings); other means of aligning the
separation module to the manifold block, as for example the
inclusion of counterbores or pins on the housing instead of
flanges and slots; other mechanisms for producing the
motion required for the engagement of the module to the
manifold block, as for example, the use of retractable clamps
or a jack; other means of retention of the module in scaling
engagement to the fuid manifold block, as for example the
use of cams, levers or pins instead of latches and sliding
plates. Furthermore, although specific reference has been
made as to the type of separation element used, this inven-
tion is intended to be useful for any of the numerous
varieties of separation elements known to those skilled in the
art, as for example: conventional filters, membrane filters
(MF, UF and RO), chromatography columns, adsorptive
media cartridges (¢.g. ion exchange, activated carbon and
specific ligands) and membrane filters embedded with
adsorptive resin media. Finally, it should be recognized that
even though reference has been made to the needs of the
semiconductor industry, and even to some specific applica-
tions within that industry, other applications in other indus-
tries have similar requirements, as for example in the
nuclear, biological, biotech and pharmaceutical industries,
in which safcty, containment and ease of filter replacement
are also eritical.

We claim:

1. A separation device comprising:

a disposable separation module including

a housing including a plurality of connector means
integral with said housing and located on one end of
said housing and being in fluid communication with
the mterior thereof]

4 separation element within said housing;

said housing including a first matable element sized and
shaped 1o be retained by a second reusable matable
element on a substrate; whercin said first matable
element are slot means in the side walls of each of
said plurality of connector means for engaging a
moveable latch attached to said substrate or said
second matable element;

said connector means being parallel and spaced apart
from one another and exclusive of one another
whereby said module is capable of being connected
to said substrate in a quick-connect fashion.

2. The module of claim 1 wherein said slot means is a
laterally extending horizontal groove.

3. A fluid separation apparatus comprising:

a disposable separation module;

a fluid conpector member;

said separation module including:

a housing;

a separation element contained within said housing;

a first set of a plurality of connector means located on
one ead of said housing and being in fuid commu-
nication with the interior thereof for introducing and
withdrawing fluids from the interior of said housing,
said first set of connector means being parallel and
spaced apart from one another and being exclusive of
one another;
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said fluid connector member wcluding a second set of a
plurality of connector means being positioned and sized
and shaped to engage in fluid tight relationship with
said first set of connector means, wherein said fluid
tight engagement is effected through a first motion
which during said engagement is substantially linear
and parallel to the axes of both said first and second set
of connector means; and

retention means for locking said separation module to said
fluid connector member wherein said locking is accom-
plished by a sccond motion which is substantially perpen-
dicular to said first motion, wherein said retention means
includes a receptor mounted to said fluid connector member
for receiving, aligning and retaining said separation module
and [urther including moveable latching means mounted

10

cither on said fluid connector member or said separation
module, said latching means being moveable in a plane
substantially perpendicular to said first motion thereby lock-
ing said connector member to said separation element.

4. The apparatus of claim 3 wherein said receptor is
hinged to provide substantially linear motion during said
first motion.

5. The apparatus of claim 4 wherein said fluid connector
member is integrally joined to a component of a tuid
processing system.

6. The apparatus of claim 5 wherein said component is a
pump for pumping and filtering photochemical solutions
within said fluid processing system.

L
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CONNECTOR APPARATUS AND SYSTEM
INCLUDING CONNECTOR APPARATUS

REFERENCE 1O RELATED APPLICAITON

This application is a continuation-in-part of application
Ser, No. 08/678,795, filed Jul. 12, 1996 now U.S. Pal. No.
6,068,770.

BACKGROUND OF THE INVENTION

This invention relates to a conucetor apparatus for con-
necting elements of a fluid transfer system and to the system
including the connector apparatus. Fluid separation devices
having an easily replaceable and disposable fluid separation
module have been used to control conlamination in indus-
trial processes for many years. Such devices are an integral
part of the manufacture of many products including
pharmaceuticals, food stuffs and beverages. However,
vowhere is the need for effective contamination control
greater than in the semiconductor fabrication industry. With
circuit details in the submicron range and with further
feature size reductions inevitable, the need for control of
particulate, ionie, organic and other contaminants in semi-
conductor process fluids is essential. Also, because semi-
conductor devices are [abricated in clean rooms, it is impor-
tant to winimize the potential of contaminating the
manufacturing environment. [or this reason, disposable
fluid separation devices are preferable in semiconductor
fabrication processes in order to minimize contamination of
the process lines as well as the clean room.

Examples of scmiconductor process Auids which are
processed at the point of use (POU) include those chemicals
used in photolithographic processing (photochemicals).
Photochemicals include maicrials such as primers, adhesion
promoters, photoresists, edge bead removers, antireflective
coatings, developers, dielectrics, and the like. Such chemi-
cals are commonly dispensed onto the silicon wafer by a
specialized pump and subsequently dispersed into 4 uniform
thin film using a process called spin coating. The purity of
these chemicals at the POU is essential to producing accept-
able product yields.

Fluid separation devices are in general of two types. In the
first type, the separation element that includes a filter is a
replaceable component, while the pressure vessel which
houses the element, ic., the housing, is reusable. The
housing also contains appropriate fluid connections to the
rest of the fluid processing system. Replacing the fluid
separation element requires opening the housing, removing
the separation element, installing the replacement separation
element into the housing and closing the housing. There are
many disadvantages to this type of fluid separation device.
First, the replacement operation is time consuming, espe-
cially if access to the housing is restricted. Secondly,
because the housing contains a quantity of the fluid being
processed and because the fluid separation element is usu-
ally saturated with the fluid, spillage of the fluid usually
occurs. In the case of hazardous fluids, spills can be a threat
to the well-being of personnel in the area as well as
potentially damaging to nearby equipment and facilities.
Finally, the opening of the housing exposcs the internal
surfaces of the fluid processing system 1o unwanted con-
tamination from the surrounding environment.

'The second type of separation device is one in which the
s¢paration ¢lement 1s permanently attached to the bousing,
which also contains appropriate fluid connections to the rest
of the fluid processing system, to form an integrated module.
in this case, replacement involves disconnecting the catire
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separation module from the fluid processing system and
reconnecting a replacement module to the system. In this
manaer replacement is easier, exposure of the operator to
hazardous chemicals is minimized, the reliability of the
connection is significantly improved, and contamination of
the fluid processing system by the environment is reduced.
The type of separation device is referred to as a disposable
module, since the whole module is removed and disposed of
whenever the separation element requires replacement
regardless of what connector design is employed. Dispos-
able modules usually require that multiple connections be
made sequentially, a minimum of two connections, and more
typically three or four. Threaded fastencrs are cumbersome
and somelimes difficult to cngage; factors which involve the
subsequent consumption of additional time and effort.
Furthermore, the module has to be held in place while the
connections are being made, which makes the connection
event even more difficult since it requires performing two
actions at the same time (i.e., holding the module in place
and attaching each conrector sequentially). Finally, in those
applications in which the permanent connections to the fluid
processing system are not rigid, as for example, when
flexible tubing is used, liquid has a tendency to be dis-
charged as the connections disengage. All of these problems
exacerbate the time and effort required to replace a dispos-
able module, in addition to still allowing for exposure of
personnel to hazardous materials, and contamination of the
manufacturing environment.

For these reasons, some disposable separation modules
have been designed with fealures that allow them to be
connected quickly and easily to the fluid processing system
in a “quick-connect” fashion. These types of quick-connect
modules provide for a set of connectors that sealingly
engage with a single, simple stroke or action, to a mating set
of connectors attached to a reusable substrate. Different
types of mechanisms have been designed to accomplish
quick-connect retention, all of which heretofore have
required some form of relative motion between the male
connector and ils female counterpart, most commonly a
twisting action.

Periodically, the fliud delivery systems utilizing a dispos-
able separation module must be flushed of the liquid com-
position being delivered in order to prepare the system for
deljvery of another liquid composition. Since the separation
module contains retentate from the initially processed liquid
composition, it must be replaced during the flushing proce-
dure. Also, because a separation module is an inlegral part
of the fluid delivery system, one must be included in the
system during flushing. The separation module utilized
during the flushing procedure must be replaced after flushing
since it contains retentate from the initial liquid composition
removed from the system during the flushing step. This
procedure is undesirable since the separation module is
expensive.

Accordingly, it would be desirable to provide a means for
flushing a liquid delivery system of processed liquid which
does not require a separation module. In addition, it would
be desirable to provide such a means which permits addition
of a separation module to the system without otherwise
changing the system.

SUMMARY OF THE INVENTION

The prescnt invention provides a connector apparatus
which can be substituted for a separation module in a system
for dispensing a filtered fluid composition. The connector
apparatus includes fluid inlct means configured in the same
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pattern as the fluid inlet means and fluid outlet means of the
separation module. The connector apparatus is nooworking
in that it performs no function other than transferring fluid
therethrough.

‘The prescnt invention also provides a system for purging
a [luid from a luid dispensing system which includes a feed
pump, a dispensing pump and the connector apparatus of
this invention.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is a perspective view of a fluid dispensing appa-
ratus which includes a separation module.

FIG. 2 is a perspective view of a manifold and separation
module of the apparatus of FIG. 1.

FIGS. 3a and 3b are perspective views of the module of
FIG. 2 showing the copuections of the separation module
with a module receptor.

FIGS. 4a, 4b, 4c¢ and 4d show a connector apparatus of
this invention.

FIG. § illustrates a system for dispensing a filtered fluid
which utilizes the conncctor apparatus of this invention.

FIGS. 64, 6b and 6¢ show a holder for the connector
apparatus of this inveation.

DESCRIPTION OT SPECIFIC EMBODIMENTS

This conneclor apparatus of this invention is useful for
purging a fluid from a fluid dispensing system which
includes a pump. The fluid dispensing system can include a
single pump or a plurality of pumps such as 2 two pump
system comprising a dispensing pump and 2 feed pump.
Such a system, when dispensing a fluid includes a separation
module having a separation clement which separates
unwanted components of the fluid from the fluid composi-
tion being dispensed. The connector apparatus of this inven-
tion replaces a separation module having a filter means by
disconnecting the separation module from fluid inlet means
and fluid outlet means of the module from conduits in the
system which connect to the inlet means and the outlet
means. The connector apparatus of this invention has the
same configuration of inlets and outlets on its outer surface
as on the outer surface of the separation module it replaces
so that it is compatible with the remainder of the fuid
dispensing system.

The present invention will be particularly described
herein with reference to a two pump fluid dispensing system
including a feed pump, a dispensing purnp and a separation
module having a particular configuration of inlet means and

outlet means. [Towever, it is to be understood that the present

inveniion can be utilized in a fluid dispensing system having
a separation module regardless of the outer surface configu-
ration of inlet means and outlet means on the surface of the
separation module. For example, the connector apparatus of

this inveation can be utilized to replace a filtration module 5

including a filter and a filter housing as disclosed in U.S. Pat.
Nos. 5,167,837 and 5,516,429 which are incorporated herein
by reference. In addition, it is to be understood that the
connector apparatus of this invention also is useful in a fluid
dispensing system utilizing a single pump or more than two
pumps.

The connector apparatus of this invention provides the
substantial advantages of avoiding the need for a separation
module including a separation clement, when purging a fluid
dispensing system. In addition, the volume capacity of the
conoector apparatus can be minimized to the volume needed
to transport fiuid therethrough so that the purge fluid needed
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for the system can be substantially less than the interior
volume of the separation module.

An cxample of the application of this invention is in the
point of use (POU) purification of photochemicals used in
the microelectronics manufacturing industry. Photochemical
dispense pumps and POU fluid separation devices are typi-
cally found in a drawer mounted beneath the spin coating
apparatus, There are sometimes as many as eight pumps per
drawer, severely limiting access to POU fluid separation
devices which may be close-coupled to the dispease pumps
to eliminate extraneous external plumbing and potential
fuid contamination, Particularly suitable dispense pump and
separation devices are those in which the pump and sepa-
ration device form an integrated system as disclosed in U.S.
Pat. No. 5,262,068 whose disclosure is incorporated by
reference. User-friendly separation modules capable of
being connected in a quick-connect [ashion would be pref-
erable in this application.

A fluid dispensing apparatus useful with the connector
apparatus of the present invention is shown in FIGS. 1, 2 and
3. FIG. 1 shows a perspective view of photochemical
dispense system 1, which includes disposable separation
module 2, manifold block 3, pump means housing 4 and
module receptor 5. The pump means housing 4 contains a
feed pump and a dispensing pump (FIG. 5). Also shown is
pump controller 6 which controls the electronic and pneu-
matic signals directed to and from the pump. The dispense
system is similar in design and operation to that disclosed in
U.S. Pat. No. 5,262,069. The manifold block 3, which is
attached to pump 4, is reusable and designed to matingly
accept and retain module 2 as will be descnibed 1n more
detail below.

FIG. 2 is a perspective view of disposable module 2b and
a partially scctioned view of the lower portion of manifold
3, showing details of the features that make module 2
capable of connecting to manifold block 3 in a quick-
connect fashion. Module 2 has three female fluid connectors
21 on the top end of the module and in fluid communication
with the separatjon element (not shown) within housing 23.
The separation ¢lement may be of the flat sheet membrane
type as described in U.S. Pat. No. 5,262,068, or more
preferably may be comprised of hollow fiber membranes of
the type described in commonly assigned U.S. Pat. No.
5,762,789, which is incorporated herein by reference. The
connectors 21 are spaced apart, parallel and exclusive to
cach other, so as to emable them to sealingly engage in
quick-connect fashion to mating male connectors 25 on
manifold block 3. Male connectors 25 are tubular extensions
of the fluid passageways of pump 4, and are disposed on the
lowermost portion of pump 4. Fluid tight sealing of the
mating connector pairs 21 and 25 is accomplished by means
of O-rings 26 attached to each of male connectors 25. Flange
22, attached to housing 23, positions the entire module 2 and
further provides the module’s alignment to manifold block
3 in conjunction with module receptor 5, and as such, assists
in the retention of module 2 in sealing engagement to
manifold block 3. In this particular embodiment fange 22
includes projections 24 to aid in precisely locating module
2 within the module receptor 5 which is designed to accept
the disposable module. The size, shape and location of
connectors 21 and flange 22 on module 2 are such as to make
module 2 capable of being connected into manifold block 3
in a quick-connect fashion in conjunction with module
receptor 5. One of the connectors 21 comprises a fluid inlet

5 to the housing 23. A second connector 21 comprises a fluid

outlet from the housing 23. A third connector 21 comprises
a vent for removing gas from the housing 23. When venting
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of gas is not a requirement, a valve or the like in a conduit
in fluid communication with the vent connector can be
utilized to close {luid flow through the vent connector.

FIGS. 3a and 3b are perspective views of module receptor
5 (shown removed from the pump 4 in these views), which
is attached to manifold block 3 showing module 2 positioned
within receptor 5. The flange 22 mates with a pair of slots 32
in the body of receptor. The module receptor is attached to
the manifold block 3 by hinges 33 which permit a limited
range of substantially linear vertical movement which
cnables the disposable module 2 to be sealingly engaged
with, and alternatively disengaged from the male counectors
25 on the manifold block. The module receptor is further
attached to the pump 4 by a spring-loaded latch 34, one end
of which forms a handle 34a with the opposite end thereof
having a semicircular cutour 34b which interlocks with
notch 35 on retainer post 36 which is affixed to the manifold
block. This arrangement retains the module in sealing
engagement with the pump after installation. The laich 34 is
able 10 slide horizontally (i.c., in and out of the plane of FIG.
3b) in order to unlock from the notch on the retainer post
thereby allowing the receptor § to pivot downwardly on
kinges 33 for module replacement. When the mating con-
nectors are disengaged, cutout 34b rests under tension
against retainer post 36.

‘The process of replacing disposable filtration module 2 15
accomplished by pulling the handle 34a forward, ie., in a
direction that is substantially perpendicular to the direction
of motion required for cngaging the female connectors 21 to

the male connectors 25. This unlocks latch 34 from retainer ;

post 36 and permits the unhinged end of module receptor 5
to be freed from the pump 4, thereby allowing the entire
module 2 to pivot downward on hinges 33 a distance
sufficient to move connectors 21 on the module out of
sealing engagement with mating connectors 25 on manifold
block 3. With the module receptor 5 in this lowered position,
module 2 may be removed from the dispense system by
sliding it out of the slots 32. A replacement filtration module
may then be inserted into the slots followed by pivoting
module receptor 5 upward to engage conneclors 21 inlo
sealing engagement with mating connectors 25 on the mani-
fold block. When replacement module 2 is in sealing
cogagement with mating connectors 25, cutout 34b auto-
matically locks into notch 35 thereby retaining the filtration
module in sealing engagement to the manifold block during
fluid processing conditions.

As seen from the foregoing description of the removal and
imstallation of filtration module 2, the engagement and
sealing of mating connections 21 and 25 is effected by a first
substantially linear motion which is parallel to the axis
defining the body of the connectors. The interlocking of the
matable elements and consequent retention of the module is
then accomplished without relative motion between the
mating connectors by a second substantially linear motion
which is perpendicular to the first motion corresponding to
engagement and sealing of the coanectors. Also, it is clear
that the present quick-connect arrangement provides simul-
taneous connection and sealing of all the counectors on the
top of the disposable filtration module 2. However, it is
apparent that the benefits so derived apply equally even if
the module receptor § were swung in a greater arc and even
if the mating connecctors were engaged somewhat sequen-
tially so long as the engagement and reteation is effected
rapidly and easily enough to be considered a “quick-
connect”,

As shown io FIGS. 4a, 4b and 4¢, the connector apparatus
of this invention 40 includes a flange 224 having the same
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configuration as flange 22 (FIG. 2) and projections 24a
having the same configurations as projections 24. Connec-
tors 21a have the same configuration and spacing as con-
nectors 21 (FIG. 2) and sealingly engage with male connec-
tors 25 as described above with reference to FIG. 2.

As shown in FIG. 44, the internal volume of the ¢connector
apparatus 42 is significantly less than that of disposable
separation module 2. This result is derived from the fact that
connector apparatus is a nonworking apparatus and the
volume therethrough can be reduced to the volumc of
conduits 42, 43, 44 and 45.

The operation of the fluid dispcensing system including the
disposable filtration module 2 will be described with refer-
ence 1o FIG. 5. In a first step, a feed pump 50 draws a liquid
into a feed chamber of pump S0 from a storage volume (not
shown) through conduit 51 when inlet valve 52 is open. [n
a second step, isolation valve 53 and barrier valve 54 are
open and inlet valve 52 is closed and pump 50 is activated
to push liquid through conduit 55 into module 2. Filtered
liquid is removed from module 2 through conduit 58 under
the influence of pump 50. A dispenser chamber in dispense
pump 60 thereby is filled with filtered liguid.

In a third step, barrier valve 54 is closed and vent valve
62 is opencd. The feed pump 50 is activated to push a small
amount of liquid and any microbubbles therein out of
module 2 through conduit 64.

In a fourth step, the bamier valve 54 is closed and the
purge valve 66 is opened and dispense pump 60 pushes a
small amount of liquid from the dispense chamber in pump
60 and back to the inlet source 68 through conduit 70. This
step ensures that the dispense fluid is free of potential
microbubbles.

In a fifth step, purge valve 66 is closed and isolate valve
53 is opened and the feed pump 50 and system are allowed
to reach ambient pressurc, At this point, the system is ready
to dispense liquids.

In a sixth step, the outict valve 72 is opened and the
dispenser pump 60 is aclivaled to dispense liquid therefrom
through outlet conduit 74 onto wafer 76. In this fluid
dispensing process, the feed pump 50 and dispenser pump
60 can be operated independently of cach other.

When the dispense system is ready to be purged of the
liquid composition being dispensed such as when it is
desired to dispense a second liquid composilion, module 2
is replaced with connector apparatus 40. The six steps
described above for dispensing a liquid then are repeated
with a purging liquid in order to purge the entire system of
the dispense Hquid. It is to be understood that any aliernative
sequence of steps which assures that purging liquid is passed
through the entire system to assure purging of the dispense
liquid can be utilized.

After the system is purged, the connector apparatus of this
invention is replaced with a fresh module 2 and the above-
described dispersing process is repeated to purge the system
of the purging fluid and to cffect dispensing of a second
dispense liquid composition.

Referring to FIGS. 6a, 6b and 6¢, a holder 80 is shown
which is configured to secure connector 40 (FIG. 44) in
position to effect fluid communication with a fluid delivery
system (not shown). The holder 80 includes two arms 82
pivotally connected to flange 84 at connection 86. The arms
82 are secured in position with respect to the flange 84, as
shown in FIG. 6b by spring loaded arm 88 having an arm 90
which is forced inio an opening 92 in flange 84 by spring 94.

Release of the arm 90 from the Hange 84 is effected by
pulling on arm 88 which then permits the arms 92 1o be
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pivoted about connection 86 as shown in FIG. 6ec. The
connector 40 then is positioned within slots 96 in each arm
82 which accommodates flange 22a (FIG. 4a) so that the
connectors 21a are positioned to be in sealing fluid com-
municalion with the connectors 98 when arm 90 is locked in
hole 92. Each connector 98 then can be placed in fluid
communication with conduits (not shown) by means of
connectors 100.

We claim:

1. A manifold construction for effecting fluid communi-
cation of a fluid processing module with a fluid fecd source
and a fluid outlet conduit which comprises:

a manifold housing including means for retaining a fluid

processing module within said manifold housing,
means for locking said fluid processing module into a first
position within said manifold housing,

means for positioning (a) a fluid inlet of said fluid

processing module in scaling relationship with said
fluid feed source and (b) a fuid outlet of said fluid
processing module in sealing fluid communication with
said fluid outlet conduit, and

means for unlocking said fluid processing module from

said first position.

2. The manifold construction of claim 1 wherein said
manifold is configured to received a fluid processing module

8

including a vent position that is in fluid sealing relationship
with a vent outlet conduit fixed to said manifold when said
fluid processing module is in said first position.

3. The manifold construction of claim 2 wherein said
manifold is configured to received a fluid processing module
that is slideably mounted within said manifold housing.

4. The manifold construction of claim 3 wherein said
means for retaining said fluid processing module is pivotally
mounted on said manifold housing.

5. The manifold construction of claim 2 wherein said
means for retaining said fluid processing module is pivotally
mounted on said manifold housing.

6. The manifold construction of claim 1 wherein said
manifold is configured to receive a fluid processing module
that is slideably mounted within said manifold housing.

7. The manifold construction of claim 6 wherein said
means for retaining said fluid processing module is pivotally
mounted on said manifold housing.

8. The manifold construction of claim 1 wherein said
means for retaining said fluid processing module is pivotally
mounted on said manifold housing.

9. The manifold construction of claim 1 further compris-
ing a Auid processing module.
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