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Description

BACKGROUND OF THE INVENTION

[0001] The use of wireless communication has be-
come prevalent, especially in the management of assets,
particularly those applications associated with inventory
management. For example, the use of RFID tags permits
the monitoring of the production line and the movement
of assets or components through the supply chain.
[0002] To further illustrate this concept, a manufactur-
ing entity may adhere RFID tags to components as they
enter the production facility. These components are then
inserted into the production flow, forming sub-assemblies
in combination with other components, and finally result-
ing in a finished product. The use of RFID tags allows
the personnel within the manufacturing entity to track the
movement of the specific component throughout the
manufacturing process. It also allows the entity to be able
to identify the specific components that comprise any par-
ticular assembly or finished product.
[0003] In addition, the use of RFID tags has also been
advocated within the drug and pharmaceutical industries.
In February 2004, the United States Federal and Drug
Administration issued a report advocating the use of
RFID tags to label and monitor drugs. This is an attempt
to provide pedigree and to limit the infiltration of counter-
feit prescription drugs into the market and to consumers.
[0004] Since their introduction, RFID tags have been
used in many applications, such as to identify and provide
information for process control in filter products. U.S. Pat-
ent 5,674,381, issued to Den Dekker in 1997, discloses
the use of "electronic labels" in conjunction with filtering
apparatus and replaceable filter assemblies. Specifically,
the patent discloses a filter having an electronic label that
has a read/write memory and an associated filtering ap-
paratus that has readout means responsive to the label.
The electronic label is adapted to count and store the
actual operating hours of the replaceable filter. The fil-
tering apparatus is adapted to allow use or refusal of the
filter, based on this real-time number. The patent also
discloses that the electronic label can be used to store
identification information about the replaceable filter.
[0005] A patent application by Baker et al, published
in 2005 as U.S. Patent Application Publication No.
US2005/0205658, discloses a process equipment track-
ing system. This system includes the use of RFID tags
in conjunction with process equipment. The RFID tag is
described as capable of storing "at least one trackable
event". These trackable events are enumerated as clean-
ing dates, and batch process dates. The publication also
discloses an RFID reader that is connectable to a PC or
an internet, where a process equipment database exists.
This database contains multiple trackable events and can
supply information useful in determining "a service life of
the process equipment based on the accumulated data".
The application includes the use of this type of system
with a variety of process equipment, such as valves,

pumps, filters, and ultraviolet lamps.
[0006] Another patent application, filed by Jornitz et al
and published in 2004 as U.S. Patent Application Publi-
cation No. 2004/0256328, discloses a device and method
for monitoring the integrity of filtering installations. This
publication describes the use of filters containing an on-
board memory chip and communications device, in con-
junction with a filter housing. The filter housing acts as a
monitoring and integrity tester. That application also dis-
closes a set of steps to be used to insure the integrity of
the filtering elements used in multi-round housings.
These steps include querying the memory element to
verify the type of filter that is being used, its limit data,
and its production release data. This application also de-
scribes an internal transponder for relaying information
to an external monitoring and test unit. An antenna is
arranged adjacent to the transponder on the filter hous-
ing.
[0007] Despite the improvements that have occurred
through the use of RFID tags, there are additional areas
that have not been satisfactorily addressed. For example,
there are issues associated with the ability to transmit
data from within a filter housing to an external test or
monitoring device.
[0008] US-A-3,933,643 discloses a filtering system
having the features of the preamble of claim 1. The
present invention is characterized by the features of the
characterizing portion of claim 1.
[0009] Optional features of the invention are recited in
the dependent claims.

SUMMARY OF THE INVENTION

[0010] The shortcomings of the prior art are overcome
by the present invention, which describes a system for
transmitting information between the interior of a housing
and the exterior of that housing, such as between a de-
vice within the housing to a second device, preferably a
test or monitoring unit, outside of the housing. There are
numerous issues associated with transferring informa-
tion from within a sealed housing to an external device.
In some cases, the use of wires inside the housing may
be impractical, due to internal conditions, such as fluid
flow, pressure or temperature. In one embodiment, the
antenna of the external RF reading device is electrically
connected to a portion of the housing, such as the dome
of the housing, such that the portion of the housing acts
as the antenna. In another embodiment, a gasket, typi-
cally located between the housing dome and the housing
base, is used to pass information from within the housing
to an external device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Figure 1 illustrates a first embodiment of the present
invention; and
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Figure 2 illustrates a gasket useful with a second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0012] Figure 1 illustrates a representative filtering
system in accordance with the present invention, such
as that commercially available from Millipore Corporation
and sold under the name Filter Cartridge Housing Series
2000. The filter assembly (not shown) is enclosed with a
housing dome 40. The filter assembly has a porous mem-
brane, through which certain materials are able to pass,
and the corresponding structure or frame necessary to
support this membrane. In certain embodiments, the
housing dome is constructed of a non-corrosive, durable
material, such as but not limited to stainless steel and
other metals or an assembly of conductive and insulative
materials. Typically, the housing dome 40 has an opening
45 at the lower end, so that it can be connected to a
suitable housing base 70. The housing base 70 usually
contains the various inlets and outlets that allow fluid
communication with the filter assembly. For example, flu-
ids can flow into the housing, pass through the membrane
of the filter assembly to be filtered and then be drained
from the filter assembly through the housing base. Like
the housing dome, the base is typically constructed of a
non-corrosive material, such as stainless steel. The
housing dome 40 is attached to the housing base 70 so
as to form a liquidproof and airtight seal. In some em-
bodiments, the dome 40 is screwed into the housing base
70. In other embodiments, the housing dome 40 is se-
cured to the housing base 70 through the use of a bottom
clamp 50. The bottom clamp can be constructed of any
suitable material, capable of holding these two compo-
nents together. Typically, a bottom gasket 60 is posi-
tioned between the housing dome 40 and the housing
base 70 to insure the integrity of the seal between these
components. Preferably, the bottom gasket 60 is con-
structed using a flexible material, such as but not limited
to rubber.
[0013] In one embodiment, the housing dome 40 may
also have an opening 48 at the upper end. In this em-
bodiment, a top connector 10 is used to seal this opening.
This connector is constructed from a suitable non-corro-
sive material. As with the bottom opening, the top con-
nector may be screwed to the housing dome, or held in
place using a top clamp 30. The top clamp can be con-
structed of any suitable material, capable of holding these
two components together. Typically, a top gasket 20 is
positioned between the housing dome 40 and the top
connector 10 to insure the integrity of the seal between
these components. Preferably, the top gasket 20 is con-
structed using a flexible material, such as but not limited
to rubber.
[0014] In the embodiment of Fig. 1 the housing is of
stainless steel. The top connector 10, and/or the housing
base 70, may contain various inlet and/or outlet config-
urations and constructions to mount filter cartridges.

[0015] As described above, within the housing dome
are one or more filter assemblies(not shown). These filter
assemblies can be simply a porous material, such as
pleated paper. Alternatively, the filter assembly may be
more complex; for example, comprising a frame, such
as of plastic, and a porous material. Within the housing
are electronic circuits, such as RFID tags, which can be
used to store various types of information about the com-
ponents. For example, the electronic circuit may include
information such as the lot number, production date, test
parameters, number of cycles used and other character-
istics, properties, operating parameters and/or metrics.
For example, these electronic circuits may be attached
or embedded in the filter assemblies, and supply data
associated with the filter assembly.
[0016] Outside of the housing dome is a device capa-
ble of communicating with these electronic circuits, or
tags. In one embodiment, a device 100, such as an RFID
reader, is utilized. This device can be any RFID reader,
commercially available from a number of companies. Al-
ternatively, it can be a proprietary reader. The device 100
is in communication with, either directly via a wired con-
nection, or indirectly via a wireless connection, a com-
puter 110. Alternatively, the device may only be in contact
with the computer 110 intermittently. For example, the
device may collect a variety of data and store that infor-
mation internally. At some later time, the device is in com-
munication with (either via a wired or wireless connec-
tion) a computer 110. At this time, the device transfers
internally stored data to the computer. The actual inter-
action between the device 100 and the computer 110 is
not critical and a variety of methods are possible and
known to those skilled in the art. Consequently, the
present invention is not limited to any particular embod-
iment.
[0017] Attempting to pass a signal through the housing
dome, especially if it is constructed from stainless steel,
can be difficult, if not impossible. However, the issue of
transmitting information from within the housing dome 40
to the external reader 100 is resolved in a number of
ways by the present invention.
[0018] The housing dome 40 is electrically isolated
from housing base 70 by utilizing an electrically noncon-
ductive gasket, such as one constructed from rubber. In
addition, the means for attaching the dome to the housing
base is also non-conductive. For example, the bottom
clamp 50 is constructed from non-conductive material,
such as thermoplastic or other suitable materials. In this
way, the housing base can be grounded, if desired, while
the housing dome is kept electrically isolated from it. The
dome is constructed of an electrically conductive mate-
rial, such as copper or stainless steel.
[0019] Since the housing dome is not grounded or
electrically connected to any other components, it can
be used to assist in transmitting signals from within the
dome to the external device, and vice-versa. In one em-
bodiment, the device, or RF reader, 100 is physically in
contact with the housing dome 40, so that the housing
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dome serves as the antenna for the device. Thus, the
housing dome serves to transmit signals from the device
or RF reader to inside the housing, and also serves to
receive any signals transmitted from within the housing.
In this embodiment, the dome is configured as a � wave
antenna installment. In this case, the antenna is config-
ured as a monopole, or whip antenna, wherein only one
end of the traditional dipole antenna is used. Those of
ordinary skill in the art appreciate that some tuning of the
amplitude of the transmitted signals may be required to
optimize performance. The embodiments do not limit the
shape or materials of construction of the dome to allow
someone skilled in the art to tune the effective antennas
for optimum performance.
[0020] In a second embodiment, the housing dome
and housing base are isolated from one another, as de-
scribed above, and both are also isolated from ground.
As in the first embodiment, the housing dome is connect-
ed to one pole of the device or reader antenna. However,
since the housing base is also isolated from ground, it
can function as the other pole. Thus, the housing dome
and the housing base each function as a pole for a dipole
antenna. This is a double electrically floating installment,
or a standard dipole antenna. The housing dome and the
housing base are each energized by the reader and
transmit and receive signals from within the housing.
[0021] In an arrangement which is not according to the
present invention,, the dome is kept electrically isolated
from the base as described above. As above, the dome
is preferably constructed of an electrically conductive ma-
terial, such as stainless steel. The dome is then used as
an electrical conduit to transmit information from the em-
bedded device directly to the external reader, as though
there were a wire between the devices. Preferably, a se-
rial communication protocol is employed between the cir-
cuitry within the housing and the external reader. By hav-
ing both the reader and the circuitry in physical contact
with the housing dome, an electrical connection can be
made between the internal circuit and the reader.
[0022] Alternatively, the gasket, which is in the shape
of an "O", that separates the housing dome from the
housing base can be used to pass signals from within
the housing to the external environment. In one arrange-
ment, a channel or feed through exists in the gasket, in
which electrical wires can be placed. This channel, or
feedthrough, extends from the portion of the gasket that
forms the inner circumference, to the portion of the gasket
that forms the outer circumference. . Thus, rather than
having the circuitry in physical contact with the housing
dome, as described above, a wire, or set of wires, is used
to connect the internal circuitry to the external device or
reader. The type of communication used and the partic-
ular protocol are implement decisions and are all within
the scope of the present invention.
[0023] As a modification to the above, referring to Fig-
ure 2, a channel 200 is visible at the outer edge of a
gasket 210, and the electrical connection within the gas-
ket 210 is attached to the housing components. Since

the gasket is typically under compression when in use,
it is possible to guarantee a connection between the gas-
ket and the housing dome (and housing base). A small
spring or springs 220 added to the gasket 210 ensures
that the electrical connections are in physical contact with
the dome. In another embodiment, raised contact pads
are located on the gasket and a physical connection is
created because of the compression force exerted by the
clamps. In the preferred embodiment, the channel 200
does not extend completely through the gasket. Rather,
it extends a portion of the way into the gasket, where it
is then made to contact with the dome or base. This mech-
anism provides a simpler method of attaching the anten-
na of the external device to the dome. For example, the
antenna of the external device is connected to the gasket
only, with the gasket providing the connection to the
dome. In this way, the dome is unfettered by wires or
other connection means. This allows the dome to be eas-
ily removed from the housing base, and later replaced.
In one embodiment, the gasket includes a connector on
the outer circumference, suitable for an antenna connec-
tion. The antenna of the external device is then connected
to this connector, typically by a cable or other suitable
means. Within the gasket, the signal is passed, prefera-
bly via one or more wires, to a location where it is guar-
anteed to contact the housing dome, thereby making the
connection between the housing dome and the antenna
of the external device. Similarly, two separate sets of
contact mechanisms, one on the upper side of the gasket
facing the housing dome, and one on the lower side of
the gasket, facing the housing base, can be utilized. In
this way, separate (or the same) signals can be supplied
to the housing dome and the housing base, in accordance
with an earlier embodiment.

Claims

1. A filtering system comprising:

a) an electrically conductive housing dome (40);
b) a filtering assembly, comprising electronic cir-
cuitry;
c) a housing base (70);
d) an electrical insulating gasket (60) interposed
between said dome (40) and said base (70) so
as to keep them physically and electrically iso-
lated;
e) means for securing said dome (40), said gas-
ket (60) and said base (70) together so as to
create a liquid-tight seal wherein said means
maintains said electrical isolation between said
dome (40) and said base (70); and
f) an external device (100), including an anten-
na, said housing dome (40) being in electrical
communication with one pole of said antenna,
whereby said electrically conductive housing
dome (40) serves as an antenna thereby being
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able to transmit signals from said device to said
electronic circuitry.

2. The filtering system of claim 1, wherein said housing
base (70) is grounded.

3. The filtering system of claim 1, wherein said housing
base (70) is in electrical communication with said
external device (100) and serves as a second pole
of said antenna.

4. The filtering system of claim 1, wherein said means
comprises an electrically nonconductive clamp (50).

5. The filtering system of claim 1, wherein said gasket
(60) has an inner and outer circumference and com-
prises an electrical channel in communication with
said housing dome (40) and said outer circumfer-
ence, and said external device (100) is in electrical
communication with said channel.

6. The filtering system of claim 1, wherein said gasket
(60) further comprises a connector located on said
outer circumference in communication with said
electrical channel.

7. The filtering system of claim 5, wherein said electrical
channel is in communication with said housing dome
(40) via contact pads located on said gasket (60).

8. The filtering system of claim 5, wherein said electrical
channel is in communication with said housing dome
(40) via springs located on said gasket (60).

9. The filtering system of claim 3, wherein said gasket
(60) has an inner and outer circumference and com-
prises a first electrical channel in communication with
said housing dome (40) and said outer circumfer-
ence, and a second electrical channel in communi-
cation with said housing base (70) and said outer
circumference, said external device (100) is in elec-
trical communication with said first channel and with
said second channel.

Patentansprüche

1. Ein Filtersystem das aufweist:

a) eine elektrisch leitende Gehäuse-Haube (40);
b) eine Filterbaugruppe, die eine elektronische
Schalttechnik aufweist;
c) einen Gehäuseboden (70);
d) eine elektrisch isolierende Dichtung (60), die
zwischen der Gehäuse-Haube (40) und dem
Gehäuseboden (70) eingefügt ist, so dass diese
physisch und elektrisch voneinander isoliert
sind,

e) Mittel zur Befestigung der Gehäuse-Haube
(40), der Dichtung (60) und dem Gehäuseboden
(70) miteinander, so dass eine flüssigkeitsdichte
Abdichtung geschaffen ist, wobei die Mittel die
elektrische Isolierung zwischen der Gehäuse-
Haube (40) und dem Gehäuseboden (70) erhal-
ten,
f) eine externe Einrichtung (100), einschließlich
einer Antenne, wobei die Gehäuse-Haube (40)
in einer elektrischen Verbindung mit einem Pol
dieser Antenne ist, und wobei die elektrisch lei-
tende Gehäuse-Haube (40) als eine Antenne
dient, die dadurch in der Lage ist, Signale von
der Einrichtung zur elektronischen Schalttech-
nik zu übermitteln.

2. Filtersystem nach Anspruch 1, wobei der Gehäuse-
boden (70) geerdet ist.

3. Filtersystem nach Anspruch 1, wobei der Gehäuse-
boden (70) in elektrischer Kommunikation mit der
externen Einrichtung (100) ist und als zweiter Pol
der Antenne dient.

4. Filtersystem nach Anspruch 1, wobei die genannten
Mittel eine elektrisch nicht leitende Klammer (50)
aufweisen.

5. Filtersystem nach Anspruch 1, wobei die Dichtung
(60) eine innere und eine äußere Peripherie hat und
einen elektrischen Kanal aufweist, der mit der Ge-
häuse-Haube (40) und der äußeren Peripherie kom-
muniziert, und wobei die externe Einrichtung (100)
in elektrischer Kommunikation mit dem Kanal ist.

6. Filtersystem nach Anspruch 1, wobei die Dichtung
(60) außerdem einen Anschluss aufweist, der in der
äußeren Peripherie in Kommunikation mit dem elek-
trischen Kanal angeordnet ist.

7. Filtersystem nach Anspruch 5, wobei der elektrische
Kanal in Kommunikation ist mit der Gehäuse-Haube
(40) über Kontaktbeläge, die auf der Dichtung (60)
angeordnet sind.

8. Filtersystem nach Anspruch 5, wobei der elektrische
Kanal in Kommunikation ist mit der Gehäuse-Haube
(40) über Federn, die auf der Dichtung (60) ange-
ordnet sind.

9. Filtersystem nach Anspruch 3, wobei die Dichtung
(60) eine innere und eine äußere Peripherie hat und
einen ersten elektrischen Kanal aufweist, der mit der
Gehäuse-Haube (40) und der äußeren Peripherie
kommuniziert, sowie einen zweiten elektrischen Ka-
nal, der mit dem Gehäuseboden (70) und der äuße-
ren Peripherie kommuniziert, und die externe Ein-
richtung (100) in elektrischer Kommunikation ist mit
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dem ersten Kanal und dem zweiten Kanal.

Revendications

1. Système filtrant comprenant :

a) un dôme de boîtier électriquement conduc-
teur (40) ;
b) un assemblage filtrant comprenant des cir-
cuits électroniques ;
c) une base de boîtier (70) ;
d) une garniture électriquement isolante (60) in-
terposée entre ledit dôme (40) et ladite base (70)
de façon à les maintenir physiquement et élec-
triquement isolés ;
e) des moyens pour fixer ensemble ledit dôme
(40), ladite garniture (60) et ladite base (70) de
façon à créer un joint étanche aux liquides, les-
dits moyens maintenant ladite isolation électri-
que entre ledit dôme (40) et ladite base (70) ; et
f) un dispositif externe (100) comprenant une
antenne, ledit dôme de boîtier (40) étant en com-
munication électrique avec un pôle de ladite an-
tenne, ledit dôme de boîtier électriquement con-
ducteur (40) servant d’antenne en étant ainsi
capable de transmettre des signaux depuis ledit
dispositif vers lesdits circuits électroniques.

2. Système filtrant selon la revendication 1, dans lequel
ladite base de boîtier (70) est mise à la terre.

3. Système filtrant selon la revendication 1, dans lequel
ladite base de boîtier (70) est en communication
électrique avec ledit dispositif externe (100) et sert
de deuxième pôle de ladite antenne.

4. Système filtrant selon la revendication 1, dans lequel
lesdits moyens comprennent une pince électrique-
ment non conductrice (50).

5. Système filtrant selon la revendication 1, dans lequel
ladite garniture (60) a une circonférence intérieure
et une circonférence extérieure et comprend un ca-
nal électrique en communication avec ledit dôme de
boîtier (40) et ladite circonférence extérieure, et ledit
dispositif externe (100) est en communication élec-
trique avec ledit canal.

6. Système filtrant selon la revendication 1, dans lequel
ladite garniture (60) comprend en outre un connec-
teur situé sur ladite circonférence extérieure en com-
munication avec ledit canal électrique.

7. Système filtrant selon la revendication 5, dans lequel
ledit canal électrique est en communication avec le-
dit dôme de boîtier (40) via des coussinets de contact
situés sur ladite garniture (60).

8. Système filtrant selon la revendication 5, dans lequel
ledit canal électrique est en communication avec le-
dit dôme de boîtier (40) via des ressorts situés sur
ladite garniture (60).

9. Système filtrant selon la revendication 3, dans lequel
ladite garniture (60) a une circonférence intérieure
et une circonférence extérieure et comprend un pre-
mier canal électrique en communication avec ledit
dôme de boîtier (40) et ladite circonférence extérieu-
re, et un deuxième canal électrique en communica-
tion avec ladite base de boîtier (70) et ladite circon-
férence extérieure, ledit dispositif électrique (100)
étant en communication électrique avec ledit pre-
mier canal et avec ledit deuxième canal.
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