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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
AS RECEIVING OFFICE

Alexandria, Virginia,United States of America

UTILITY PATENT APPLICATION
For
METHOD OF MAKING A MARINE GAS TURBINE FILTER
By

Derek Langlands, a citizen of the Great Britain, residing at 12 Romford
Close, Cramlington, Northumberland, NE23 8AF, Great Britain; and,

Wim Fekkes, a citizen of the Netherlands, Gangboord 7, Nieuw-Amsterdam,
the Netherlands 7833 DN.

ATTORNEY DOCKET NO.: ZM921/07074

BACKGROUND OF THE INVENTION

[001] This international patent application claims priority to and benefit
from, currently pending, U.S. Patent Application Serial Number 12/100,699, filed 10
April 2008, which claims priority to and benefit from U.S. Provisional Patent
Application 60/953,088, filed 31 July 2007, the entire contents of which are

incorporated herein.

FIELD OF THE INVENTION

[0001] The present invention relates generally to air or gas filter assemblies

having pocket shaped filter bags extending from a header.

DESCRIPTION OF THE RELATED ART

[0002] Air and gas cleaning filter assemblies of the type wherein a plurality of
elongated tubular flexible filter bags in the form of pockets or bags having open ends
attached to a header about apertures in the header is known. The configuration of the

pockets causes them to expand by air pressure and extend downstream away from the
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header in the direction of air flow when in use. This expansion and extension

provides increased filter area for a given header area.

[0003] In the prior art, these filter elements are typically mechanically
attached to the header with clips, rivets, clamps, fasteners, adhesive, to a steel or
plastic filter header about apertures therein or snapped between parts of a two part
header. Such construction techniques have been found to be expensive and labor
intensive. Additionally, air, gas or water being filtered often times leaks about the

filter pocket interface with the header, greatly reducing the efficiency of filtration.

SUMMARY OF THE INVENTION

[0004] The present invention provides a method for making a pocket filter
assembly having a header with at least one aperture wherein the inlet perimeter of a
filter element is unitary with the header. Advantageously, the header has a pair of
opposing side elements and a pair of end elements forming a rectangular header
having a continuous channel in a downstream side thereof for receiving an upstream
edge of pocket filter media. The channel having the filter media placed therein is
filled with a liquid polymeric material, advantageously polyurethane, that is solidified
making the filter media and header unitary. This provides a secure anchor and an air
and water tight mounting for the filter media. The invention may be applied to filters
wherein individual pocket filter elements are secured to the header or advantageously
a continuous sheet of filter media having adjacent pocket filter elements formed
therein with seams at outer edges. The method of the present invention provides a
filter assembly of the extended area type wherein the open ends of elongated flexible

pocket elements are unitary with a header.
BRIEF DESCRIPTION OF THE FIGURES

[0005] Figure 1 is a perspective view of a filter panel assembly made

according to the method of the present invention;

[0006] Figure 2 is perspective view of a plurality of filter panel assemblies
constructed according to the method of the present invention showing an application

for a marine environment;

[0007] Figure 3 is an exploded view of a header showing a method of

assembly;
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[0008] Figure 4 is a perspective view of an embodiment of an assembled
header showing a continuous channel for receiving an upstream portion of a filter

media;

[0009] Figure 5A is a cross-sectional exploded view of a filter panel assembly
showing a method of making in accordance with one embodiment of the present

invention; and

[0010] Figure 5B is a cross-sectional view of a fully assembled filter panel

assembly made by the method of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[0011] It is to be understood that the invention is not limited in its application
to the details of construction and the arrangement of components set forth in the
following description or illustrated in the drawings. The invention is capable of other
embodiments and of being practiced or of being carried out in various ways. Also, it
is to be understood that the phraseology and terminology used herein is for the
purpose of description and should not be regarded as limiting. The use of

2%

“including,” “comprising,” or “having” and variations thereof herein is meant to
encompass the items listed thereafter and equivalents thereof as well as additional
items. Unless limited otherwise, the terms “connected,” “coupled,” “in
communication with” and “mounted,” and variations thereof herein are used broadly
and encompass direct and indirect connections, couplings, and mountings. In

addition, the terms “connected” and “coupled” and variations thereof are not restricted

to physical or mechanical connections or couplings.

[0012] Furthermore, and as described in subsequent paragraphs, the specific
mechanical configurations illustrated in the drawings are intended to exemplify
embodiments of the invention and that other alternative mechanical configurations are

possible.

[0013] Figure 1 shows filter panel assembly 100 constructed according to the
method of the present invention. Filter panel assembly 100 has filter media 102 with
a plurality of pockets formed therein. Advantageously, filter media 102 has the
plurality of pockets formed therein from a continuous sheet of porous filtering

material with top and bottom edges joined to form the pockets having apices
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therebetween in a common plane with a header. Such an arrangement may be made
by bending or folding the continuous sheet of filtering material to an adjacent side of
a pocket element and fixing edges thereto by spot welding or other means as is known
in the art. Alternatively, the individual pocket members of filter media 102 may be
manufacture individually prior to mounting with the header. This can be achieved by
cutting a sheet of filtering material to size. The cut sheet of filtering material is folded
in half and the overlapping side edges are stitched or welded together.
Advantageously, filter media 102 is comprised of buckram, scrim or any like porous
material such as glass fiber or other polymeric material. In an embodiment where
filter panel assembly 100 is used in a marine environment, filter media 102 is
designed to coalesce high concentrations of water droplets as well as remove
particulate material. It is to be understood that the filter panel assembly provided by
the steps of making of the present invention may be used to filter any gas or liquid,

including but not limited to air and water.

[0014] Opposing side header elements 104 and opposing end header elements
105 are joined at corners forming a rectangular header having a continuous outer
surface. Side header elements 104 and end header elements 105 may have any length,
similar lengths or different lengths, providing a rectangular or square header having
any desired dimensions. Advantageously, media cover strips 106 span between
opposing end header elements 105 about the apices of filter pockets in media 102
retaining upstream edges between adjacent pockets within a plane of the header
formed with header elements 104 and 105. A perimeter portion of filter media 102 is
unitary with header elements 104 and 105. Advantageously, header elements 104 and
105 are comprised of a polymeric material and more advantageously are cut to length
from a single extruded piece. In a desired embodiment, filter panel assembly 100 is
comprised completely of combustible materials so that the assemblies are suitable for

incineration.

[0015] Figure 2 shows a plurality of filter panel assemblies, 200 and 300,
suitably arranged in series for usage in a marine environment. The multistage system
includes a plurality of first mist eliminators 108. Mist eliminators 108 are inertial
devices having high capacity drainage for removing water droplets from intake air.

Intake air passes from mist eliminators 108 to prefilter 300. Prefilter 300 has filter
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media 302 with a plurality of pockets formed therein. Advantageously, filter media
302 is comprised of high permeability and low pressure drop filtering material and is
designed to coalesce high concentrations of water droplets. Opposing side header
elements 104 and opposing end header elements 105 are joined at corners forming a
rectangular header having an inlet portion of filter media 302 unitary therewith.
Advantageously, media cover strips 106 span between opposing end header elements
105 about the apices of filter pockets in filter media 302 retaining upstream edges
between adjacent pockets within a plane of the header formed with header elements
104 and 105. Following prefilter 300 is high specification filter 200 having filter
media 202 with a plurality of pockets formed therein. Advantageously, filter media
202 is of a higher efficiency than filter media 302 and likewise is advantageously
designed to coalesce high concentrations of water droplets. Opposing side header
elements 104 and opposing end header elements 105 are joined at corners forming a
rectangular header having an inlet portion of filter media 202 unitary therewith.
Advantageously, media cover strips 106 span between opposing end header elements
105 about the apices of the pockets within filter media 202 retaining upstream edges
between adjacent pockets 302 within a plane of the header formed with header
elements 104 and 105. Mist eliminators 110 are inertial devices having high capacity
drainage for removing water droplets from air exiting specification filter 200
providing intake air for devices such as a marine gas turbine. Due to the varying size
requirements in air filtration systems, several panels may be positioned together, side
by side, in a bank providing parallel filtration. This may be accomplished by placing
the two or more filter panel assemblies 200 or 300 side by side. The adjacent edges of
side header elements 104 and/or opposing end header elements 105 may be sealed
with a suitable sealing compound to prevent air leakage between a bank of filter panel

elements providing parallel filtration.

[0016] Figure 3 shows a method of assembly of a header. Opposing side
header elements 104 and opposing end header elements 105 are joined at corners
forming a rectangular header having a continuous outer surface. Advantageously,
header elements 104 and 105 are comprised of a polymeric material and more
advantageously are miter cut at approximately 45° to length from a single extruded
piece. More advantageously, each header element, 104 and 105, have a longitudinally

extending rectangular cavity (formed with cross-members 115, shown in Figs. SA and
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5B) suitable for closely receiving ends of “L” clips 112. The method of making a
header comprises first extruding a continuous length of header material. The extruded
header material is then miter cut at approximately 45° to desired lengths of side
elements 104 and end elements 105. “L” clips 112 are then provided and a first end
of “L” clip 112 is placed and securely fastened into a rectangular cavity of either a
side element 104 or an end element 105 and the other end of “L” clip 112 is placed
and securely fastened in the cavity of the other of a side element 104 or end element
105. This arrangement increases the tendency of the header to retain 90° corners and

improves the strength thereof.

[0017] Figure 4 shows an assembled header positioned to receive filter media
102. Opposing side header elements 104 and opposing end header elements 105 are
joined at corners, as shown in FIG. 3, forming a rectangular header having a
continuous outer surface. The continuous outer surface has an inner wall 119 and an
outer wall 121 with a channel 116 circumscribing the downstream side of the header
for filter media mounting purposes. The inner walls 119 of end header elements 105
advantageously have a plurality of substantially equal spaced recesses 114 for

recetving stiffening rods, media cover strips, and/or a portion of filter media.

[0018] Figure SA shows a method of making pocket filter assembly 100. Two
opposing side header elements 104 and two opposing end header elements 105 were
joined at corners by the method shown in FIG. 3 forming a rectangular header having
a continuous channel 116 circumscribing the downstream side of the header. Channel
116 has an inner wall 119 and an outer wall 121 and a lower wall comprising cross-
member 115. Cross-member 115 longitudinally extends between each pair of
longitudinally extending inner and outer walls 119 and 121 substantially parallel with
longitudinally extending bottom wall 113 forming a cavity longitudinally extending
below channel 116. “L” shaped brackets 112 are inserted and secured into the
rectangular cavities of adjacent side and end header elements 104 and 105. An
upstream perimeter portion of pocket filter media 102 is inserted into channel 116
between inner and outer side walls 119 and 121 of the header proximate cross-
member 115. Outer corners of apices of the pockets of pocket filter media 102 are
placed proximate substantially equal spaced recesses 114. Media cover strips 106 are

advantageously placed about the apices of the pockets of pocket filter media 102 and
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extend between opposing recesses 114 in opposite inner side walls 119 of header end
elements 105. Media cover strips 106 are optional and are designed with a smooth
rounded upstream surface such as to decrease a pressure drop across the filter
assembly by reducing resistance to air flow. Additionally, media cover strips 106 in
conjunction with stiffening rods 118 increase the strength of the pocket holding
arrangement in the header. Stiffening rods 118 are placed into recesses 114 adjacent a
downstream surface of filter media 102 proximate each apex and each media cover
strip 106. Advantageously, stiffening rods 118 extend into channel 116 through
recesses 114. Stiffening rods 118 may be comprised metallic materials but are
advantageously polymeric. A liquid polymeric material 120 is then placed into
channel 116 and is solidified. Advantageously, polymeric material 120 is
polyurethane but may be any material that upon solidification becomes unitary with
filter media 102, side header elements 104, and end header elements 105. For
example, polymeric material 120 may be a thermosetting liquid resin or a two part
resin. For example, a polyvinyl chloride resin dispersed in a liquid plasticizer may be

used.

[0019] Figure 5B shows a cross-sectional view of a fully assembled filter
panel assembly having been assembled by the method of the present invention. Two
opposing side header elements 104 and opposing end header elements 105 were
joined at corners with “L” shaped brackets 112 forming a rectangular header.
Continuous channel 116 circumscribing the downstream side of the header has been
substantially filled with a polymeric material 120 and has hardened making side
header elements 104, opposing end header elements 105, and an upstream perimeter
portion of pocket filter media 102 unitary. Cross-members 115 are shown
longitudinally extending between each pair of longitudinally extending inner and
outer walls 119 and 121 substantially parallel with longitudinally extending bottom
wall 113 forming a rectangular cavity. “L” shaped brackets 112 are secured into the
rectangular cavities of adjacent side and end header elements 104 and 105. An
upstream perimeter portion of pocket filter media 102 is unitary with the header
between inner and outer side walls 119 and 121. The unitary design of the present
invention prevents air leakage and water by-pass at the media to header interface.
Outer corners of apices of the pockets of pocket filter media 102 are proximate each

recess 114. Media cover strips 106 are about the upstream side of apices of the
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pockets of pocket filter media 102 and extend between opposing recesses 114.
Stiffening rods 118 are extend into recesses 114 adjacent a downstream surface of
filter media 102 proximate each media cover strip 106. Arrows show the direction of
flow of air or other gases to be filtered and designate the upstream side of the filter
assembly. The air flow causes the pockets to extend toward the downstream side of

the filter media as shown.

[0020] The unsupported filter media 102 may be collapse folded over against
the header providing a substantially flat package which facilitates storage, handling,
and shipping. In use, upon installation of the filter in a suitable ventilating or air
conditioning system with the free ends of the pockets of filter media extending in the
direction of the air stream away from the header the force of the air flow expands the
pockets to their full length into a substantially straight horizontal position as shown in

the figures.

[0021] While the present invention has been shown and described herein in
what are considered to be the preferred embodiments thereof, the invention is not
limited to those specific embodiments. Thus, the forms of the invention shown and
described herein are to be taken as illustrative only and other embodiments may be
selected without departing from the scope of the present invention, as set forth in the

claims appended hereto.
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CLAIMS
I claim:

1. A method for making a pocket filter assembly comprising:

extruding a length of header element material having a pair of
longitudinally extending side walls, a longitudinally extending cross-member
extending between and substantially normal with said side walls, and a longitudinally
extending bottom wall joining lower edges of said side walls below and substantially

parallel with said cross-member;

miter cutting at approximately 45° said length of header element

material into header ends and header sides;

inserting one end of an “L” shaped clip into a cavity in each end of
said header ends or said header sides, said cavity being defined by said side walls,

said bottom wall, and said cross-member;

inserting the other end of said “L” shaped clip into the other of said
header ends or said header sides to form a rectangular header having a continuous
channel about a downstream side, said channel defined by said cross-member and said

side walls;

inserting an upstream perimeter portion of a filter element into said

channel, said filter element having a plurality of pockets;
placing a liquid polymeric material into said channel; and

solidifying said liquid polymeric material forming a header frame

having said upstream perimeter portion of said filter element unitary therewith.

2. The method for making a pocket filter assembly of Claim 1 wherein

said liquid polymeric material is polyurethane.

3. The method for making a pocket filter assembly of Claim 1 further
comprising a step of removing a plurality of portions of material from the inner side
wall of said channel in said header ends forming recesses therein, said recesses being

substantially equally spaced and oppositely aligned in each header end.
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4. The method for making a pocket filter assembly of Claim 3 wherein
said step of inserting an upstream perimeter portion of a filter element into said
channel is followed by a step of placing each end of a stiffening rod into each set of
said oppositely aligned recesses, said stiffening rod being adjacent a downstream

surface of said filter media at the apex of each of said pockets therein.

5. The method for making a pocket filter assembly of Claim 4 wherein
said step of placing each end of a stiffening rod into each set of oppositely aligned
recesses is followed by a step of placing media cover strips about an upstream surface
of said filter media at the apex of each of said pockets, said media cover strips

extending between opposing recesses in opposite inner side walls.

6. A method for making a pocket filter assembly comprising:

providing two side and two end header elements wherein each header
element has a pair of longitudinally extending side walls and a longitudinally

extending bottom wall forming a longitudinally extending channel,

joining each of said header elements together at ends forming a
rectangular header with two opposing sides and two opposing ends wherein said
bottom walls and said side walls of each of said opposing sides and said bottom walls
and said side walls of each of said opposing ends become adjacent forming a
rectangular header with a continuous bottom wall and continuous inner and outer side

walls, the downstream side of said header having a continuous channel;

inserting an upstream perimeter portion of a filter element between
said inner and outer side walls of said header in said channel, said filter element

having a plurality of pockets;

placing a liquid polymeric material between said inner and outer side

walls of said header; and

solidifying said liquid polymeric material forming a header frame

having said upstream perimeter portion of said filter element unitary therewith.

7. The method for making a pocket filter assembly of Claim 6 wherein

said header elements have a cross-member longitudinally extending between said pair

10
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of longitudinally extending side walls substantially parallel with said longitudinally

extending bottom wall forming a cavity longitudinally extending below said channel.

8. The method for making a pocket filter assembly of Claim 7 wherein
said joining step includes insertion of “L” shaped brackets into said rectangular

cavities of adjacent side and end header elements.

9. The method for making a pocket filter assembly of Claim 6 wherein
said step of providing two side and two end header elements is preceded with a step of

extruding side and end header elements.

10. The method for making a pocket filter assembly of Claim 6 wherein
said step of providing two side and two end header elements is preceded with a step of

miter cutting the ends of said side and end header elements at approximately 45°.

1. The method for making a pocket filter assembly of Claim 6 wherein

said liquid polymeric material is polyurethane.

12. The method for making a pocket filter assembly of Claim 6 wherein
said end walls have a plurality of substantially equal spaced recesses in said inner side
walls of said header, said step of inserting an upstream perimeter portion of a filter
element between said inner and outer side walls of said header being preceded by a
step of placing media cover strips extending between opposing recesses in opposite

inner side walls.

13. The method for making a pocket filter assembly of Claim 12 wherein
said step of inserting an upstream perimeter portion of a filter element between said
inner and outer side walls of said header further comprises placing apices of said
pockets of said filter element into said cover strips and followed by a step of placing
stiffening rods into said recesses adjacent a downstream surface of said filter media

and proximate each of said media cover strips.

14. A method for making a marine gas turbine filter comprising:

providing a pair of header end elements and a pair of header side
elements, said header end elements and said header side elements each having

longitudinally extending side walls, a longitudinally extending cross-member

11
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extending between and substantially normal with said side walls forming a channel
thereabove, and a longitudinally extending bottom wall joining lower edges of said
side walls below and substantially parallel with said cross-member forming a cavity
thereabove, each end of said header elements having said bottom wall and said cross-

member angle at approximately 45°;

inserting and securing one end of an “L” shaped clip into said cavity in

each end of said header end elements or said header side elements;

inserting and securing the other end of said “L” shaped clip into the
other of said header end elements or said header side elements to form a rectangular

header;

inserting an upstream perimeter portion of a filter element into said

channel, said filter element having a plurality of pockets;
placing a liquid polymeric material into said channel; and

solidifying said liquid polymeric material forming a header having said

upstream perimeter portion of said filter element unitary therewith.

15. The method for making a pocket filter assembly of Claim 14 wherein

said liquid polymeric material is polyurethane.

16. The method for making a pocket filter assembly of Claim 14 wherein
said header end elements have a plurality of substantially equal spaced recesses in an
inner side wall, said step of inserting an upstream perimeter portion of a filter element
between said inner and outer side walls of said header being followed by a step of
placing stiffening rods into said recesses adjacent a downstream surface of said filter

media proximate an apex between each of said pockets.

17. The method for making a pocket filter assembly of Claim 16 wherein
ends of said stiffening rods extend into said channel and become unitary with said

header.

18. The method for making a pocket filter assembly of Claim 16 further

comprising a step of placing said apices of said pockets of said filter element into

12
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cover strips adjacent a downstream surface thereof proximate each of said stiffening

rods.

19. The method for making a pocket filter assembly of Claim 18 wherein

said cover strips have a rounded downstream surface.

20. A pocket filter media produced by the steps of Claim 16.

13



WO 2009/018444 1/5 PCT/US2008/071758

FIG. 1

106

102

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/071758

2/5

WO 2009/018444

!
|
|
!
[
E11——+
]
|
!
I
|
|
|
|
|
|
]

vof\ll///[f

\0 ol

e e e _ _ _

i

SUBSTITUTE SHEET (RULE 26)



WO 2009/018444 3/5 PCT/US2008/071758

114

119

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2009/018444 4/5 PCT/US2008/071758

N
v —
2\ -
AN Q
o JB\ o
o M =
NN
NI
\Z\
\ 9
AN

106

/S P S W S,

102

SUBSTITUTE SHEET (RULE 26)



PCT/US2008/071758

5/5

WO 2009/018444

v v oL
LN N

7/!1!////4 B e . e

!‘\“‘

/ //////\ b01

P11 / o1y 0cl

8I1 140

ds DIA

01

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2008/071758

A, CLASSIFICATION OF SUBJECT MATTER

INV. BO1D46/00 B01D46/52

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

BO1D

Documentation searched other than minimum documentation to the extent that such documents are inciuded in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A EP 1 094 281 A (VEFIM SR L [IT]) 1,14
25 April 2001 (2001-04-25)
paragraph [0026]; figure 1

X WO 03/013695 A (FREUDENBERG CARL K& [DE]; 1-3,
-MEIERHOEFER MICHAEL [DE]; TAPPER RENATE 6-11,14,
[DE]) 20 February 2003 (2003-02-20) 15,20 -
Y page 1, 1ine 24 - page 4, line 30; figure 4.5,12,
4 ‘ 13,16-19
X WO 2006/004540 A (CAMFIL AB [SE]; LANCIEUX 1,6,14,
. CEDRIC [FR1) 12 January 2006 (2006-01-12) 20
page 4, line 23 - page 5, Tine 23; figure
1 ‘ ~ :

Sy

Further documenis are listed in the coniinuation of Box C. See patent family annex.

* Special categories of cited documents : !

p g *T* later document published after the international filing date
or priority date and not in conflict with the application but
cited %p understand the principle or theory underlying the
invention .

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

*A* document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document but published on or after the international "y
filing date :

b doc#n;]ent whigtt\ may tlr)lrow ﬂoubt% lon prior:'jty clafim(s) r?r involve an inventive step when the document is taken alone
which is cited to eslabiish the publication dale of another *y* document of particular relevance; the claimed invention
cltation or other special reason (as specified) cannot be considered to involve an inventive step when the

0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled

*P* document published prior to the international filing date but in the art
later than the priority date claimed *&" document member of the same patent family

’| Date of the actual completion of the international search Date of mailing of the international search report
31 October 2008 07/11/2008
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016 , Hoffmvann , Alexander

Form PCT/ISA/210 (second sheet) (April 2005) *



"INTERNATIONAL SEARCH REPORT

International application No

.PCT/USZOO8/071758

C(Continuation). DOCUMENTS CONSIDEREP TO BE RELEVANT '

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 02/38246 A (DOW CHEMICAL CO [US]; 1,6,14,
COCCONI CARLO [IT]) 20
16 May 2002 (2002-05-16)
claims 1,3,7,9,13,18; figures 4-7

A US 5 224 974 A (JOHNSON WALTER F [US]) - 1,6,14,
6 July 1993 (1993-07-06) 20
column 3, 11ne 64 - column 4, line 2

A WO 03/097201 A (FREUDENBERG CARL KG [DE];- 1,6,14,
CAESAR THOMAS .[DE]; TAPPER RENATE [DE]; 20
SCHR) 27 November 2003 (2003- 11 27)
page 2, Tines 26-30
page 5, lines 1-5

" page 5 11nes 7-9; figures 2,6,9

A US 4 885 015 A (GOULET ROGER [US] ET AL) 1,6,14,
5 December 1989 (1989-12-05) 20
column 2, lines 13-18
column 2, Tines 46-68
column 4, lines 5-22

A US 4 511 380 A (FETTER STEPHEN M '[US]) 1,6,14,
16 April 1985 (1985-04-16) 20
column.3, Tines 23-45

A DE 18 15 460 A1l (FLANDERS FILTERS)- 1,6,14,
24 July 1969 (1969-07-24) 20
page 7, [Tines 3-15; figures 7,8 :

Y EP 0 699 465 A (VON ABEELEN PETRONELLA 4,5,12,
[DE1) 6 March 1996 (1996-03-06) 13,16-19
abstract; figures 1,2

Y DE 197712 477 Al (BANGERT PAUL [DE]; HUGI 4,13, 16
URS [CH]) 1 October 1998 (1998-10-01) 17
abstract figures 1,2

Y GB 566 604 A (CECIL GORDON VOKES; ARTHUR . 5,12,18,
ALBERT SMITH) 5 January 1945 (1945 -01- 05) 19
figures 1,2

Form PCT/ISA/210 (continuation of second sheet) {April 2005)




INTEFNVATK)NA&.SEAEK:HIREPCH?T

. i
Information on patent family membersg

‘International application No

05-01-1945

PCT/US2008/071758
Patent document Publication Patent family Publication
cited In search report date member(s) date
EP 1094281 A 25-04-2001 IT PD990111 Ul 23-04-2001
WO 03013695 A 20-02-2003 AT .314132 T 15-01-2006
BR 0211722 A 21-09-2004
CA 2456219 Al 20-02-2003
CN 1538869 A "20-10-2004
DE 10137926 Al 06-03-2003
EP 1414547 Al ‘06-~-05-2004
ES 2252466 T3 16-05-2006
JP 3911499 B2 09-05-2007
JP 2004536709 T 09-12-2004
US 2004172926 A1l 09-09-2004
WO 2006004540 A 12-01-2006  NONE
WO 0238246 A 16-05—2002‘ AT 340625 T 15—10—2006
AU 2731202 A 21-05-2002
BR: 0115656 A 27-01-2004
CN 1474713 A 11-02-2004
DE 60123456 T2 15-02-2007
EP 1335786 A2 20-08-2003
ES 2267854 T3 16-03-2007
IT MI20002435 Al 10-05-2002
- MX  PA03004120 A 10-09-2004
PL 360976 Al 20-09-2004
US 5224974 A 06—07—1993 NONE
WO 03097201 A 27-11-2003 AU 2003221496 Al 02-12-2003
' BR 0311174 A 15-03-2005
CN . 1662288 A 31-08-2005
DE 10221807 Al 27-11-2003
EP 1503835 A2 09-02-2005
~MX  PA04011293 A 17-02-2005
US 2006107637 Al 25-05-2006
US 4885015 A 05-12-1989 CA 1308366 C 06-10-1992
US 4511380 ‘A 16-04-1985 JP ~ 60147214 A 03-08-1985
' DE 1815460 Al 24-07-1969 CH ’478581 A 30-09-1969
FR 1586770 A 27-02-1970
GB 1178519 A -21-01-1970
NL 6814483 A 24-06-1969
us 3486311 A 30-12-1969
EP 0699465 , A 06-03-1996 AT 199220 T 15-03-2001
o ‘ DE 4431450 Al 07-03-1996
DE 19712477 Al  01-10-1998  NONE
GB 566604 A

Fomm PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

