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IN THE UNITED STATES DISTRICT COURT
FOR THE SOUTHERN DISTRICT OF TEXAS

HOUSTON DIVISION
DOMINO PRINTING SCIENCES PLC §
§
Plaintiff, §
§
v. §
§
FUMEX, INC. §
§
Defendant. § JURY TRIAL DEMANDED

PLAINTIFF'S ORIGINAL COMPLAINT

Plaintiff Domino Printing Sciences plc ("Domino" or "Plaintiff"), files this Original

Complaint against Defendant, Fumex, Inc. ("Defendant” or "Fumex").

I. NATURE OF THE ACTION
1. This is an action for patent infringement.
II. PARTIES
2. Plaintiff, Domino, is a corporation whose principal place of business is located at

Trafalgar Way, Bar Hill, Cambridge, UK.
3. Upon information and belief, Defendant, Fumex, is a Georgia corporation with its
principal place of business at 1150 Cobb International Place, Suite D, Kennesaw, Georgia 30152,

II1. JURISDICTION AND VENUE

4. This Court has subject matter jurisdiction under the provisions of 28 U.S.C. §§
1331 and 1338(a), in that this action for patent infringement arises under the laws of the United
States, including 35 U.S.C. §§ 271 and 281-285.

5. Personal jurisdiction over Defendant comports with the United States Constitution

because Defendant does business in this judicial district, has committed and continues to



commit, or has contributed and continues to contribute to, acts of patent infringement in this
Judicial district as alleged in this Complaint, or otherwise has sufficient contacts with the state.

6. Venue is proper in this judicial district under the provisions of 28 U.S.C. §§
1391(b), (c), and § 1400(b).

IV. FACTUAL BACKGROUND

7. On March 25, 2003, United States Patent No. 6,537,337 (the "'337 Patent")
entitled "Air Filter for Extraction Apparatus” was duly and legally issued to Philip Arthur
Mullins, Barbara Mullins, and Robert Turner. A copy of the '337 Patent is attached hereto as
Exhibit A.

8. Plaintiff is the assignee of the '337 patent. Plaintiff's subsidiary, Purex, has been
an industry leader for 20 years in the business of manufacturing and selling systems to extract
fumes in manufacturing and packaging plants and laser welding and cutting facilities, among
other places.

9. The '337 Patent is valid and enforceable.

10.  Upon information and belief, Defendant is a company in the business of
manufacturing and selling air purification and filtration devices and systems. One or more of
Defendant's products offered for sale infringe the '337 Patent.

V. FUMEX'S INFRINGEMENT OF THE '337 PATENT

11. Upon information and belief, Defendant's FA2 Air Filtration System and FA140P
filter has directly, indirectly, contributorily, and/or by inducement, infringed claims of the '337
Patent literally and/or under the doctrine of equivalents.

12. Plaintiff has informed Defendant of the existence of the '337 Patent and has
informed Defendant of its infringement of the '337 Patent. Despite Defendant's knowledge of the

patent, it has willfully, deliberately, and intentionally infringed claims of the '337 Patent.

-
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13, Defendant's infringement of the '337 Patent has injured Plaintiff, has caused
financial damage to Plaintiff, and will continue to do so unless enjoined by the Court.

VI. JURY DEMAND

14. Plaintiff hereby demands a trial by jury of any and all issues triable of right by a
jury pursuant to Rule 38 of the Federal Rules of Civil Procedure.

VII. PRAYER

Plaintiff requests a judgment from this Court including the following:

a. That Defendant has infringed claims of the '337 Patent either literally or under the
doctrine of equivalents;

b. That Defendant and its agents, servants, officers, directors, employees, and all
persons acting in concert with them, directly or indirectly, be permanently
enjoined from infringing, inducing others to infringe, or contributing to the
infringement if the '337 Patent;

c. That the Defendant be ordered to account and pay to Plaintiff the damages to
which Plaintiff is entitled as a consequence of the infringement of the '337 Patent
including lost profits and/or no less than a reasonable royalty;

d. That damages be trebled for the willful, deliberate, and intentional infringement
by Defendants as alleged herein in accordance with 35 U.S.C. § 284;

e. That Plaintiff be awarded prejudgment interest, costs, disbursements, and
attorneys' fees herein in accordance with 35 U.S.C. § 285; and

f. That Plaintiff be awarded such other and further relief as this Court may deem just

and equitable.



Respectfully submitted this 22nd day of January, 2008.

(et A ey

Joh/F. Luman III
Attorney-in-Charge

State Bar No. 00794199
Bracewell & Giuliani LLP
711 Louisiana, Suite 2300
Houston, Texas 77002
(713) 223-2300 - Telephone
(713) 221-1212 — Facsimile

ATTORNEYS FOR PLAINTIFF
Of counsel:

Andrew W, Zeve

State Bar No. 24042209
Bracewell & Giuliani LLP
711 Louisiana, Suite 2300
Houston, Texas 77002
(713) 223-2300 - Telephone
(713) 221-1212 — Facsimile
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US 6,537.337 B2

AIR FILTER FOR EXTRACTION
APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates w a fiter for air extraction
appararus, air extraction apparatus and a method of manu-
facturing a filter for air extraction apparaius.

2. Description of the Related Ant

Extraction svstems for extracting and fillering air w
remove asir-cntrained particulate matler and gases are
known. Apparatus of this type is used in a wide vanety of
industrial sitwations such as, for example, in the electronics
industry and in the pharmaceutical industry. Workstations on
an assembly of which fume and/or dust gencrating opera-
lions are camied such as for example, the fabrication of
slectronic cirewit Loards, requines an extraction system.
Fume extraction assemblies manufactured and sold by the
prescnt applicant under the trademark “Purex™ include a
aumber of articulating arm asscmblies for differcnt
worksiations, linked together by appropriate pipework 10 2
pump and filter assembly.

Many filtering assemblies are known and it is also well
recognised that a Blter must be appropriate for the type of
material that is being fiklered from the air stream, the filter
must provide the requisite degree of filtering and (urther-
more the filter must provide an operaticnal period of sufli-
cient lengih, Problems arise with many filtering systems ol
this type in that in order 1o provide an appropriate degree of
fillering, it is possible that the life of the flier will be
reduced. Similerly, if ancmpts sre made 1o increese the
operational lifetime of the filter it is bkely that, at some
stage, this will reduce the filtering efficiency.

BRIEF SUMMARY OF THE INVENTION

According 1o a first aspect of the present invention there -

is provided a filter for air extraction apparatus assembled
from a porous malerial aranged to collect contaminants,
comprising & bag with a coostricted inlet for receiving
contaminated air, wherein said bag is formed from 3 plural-
ity of covclopes having fltering side walls and cach said
envelope has at least one orifice connected to anorifice of an
adiacent envelope.

Thus, since the filler comprises 2 plurality of connected
cnvelopes, it provides an increased surface filtering arca
when compared to filler-bags having a single compariment,

According to a second aspect of the present invention
there is provided an air extraction spparatus inchuding a filter
comprising 3 bag with s constricted inlet for receiving
conlaminated air, wherein said bayg is fommed from a plursl-
ity of savelopes, each of said covelopes has filtering side
walls, and each of said envelopes has at least one orifice
connected to ap orifice of 4n adjacent eavelope.

Acvording to a third aspect of the present invention there
is provided 2 method of manufacmrin‘% a filter for air
extraction apparatus comprising a bag with a restricted inlet
for recciving contaminated air, wherein said method com-
prises the steps of: providing a plurality of sheets of a porous
material arranged 1o collect contaminants; defining an orifice
in selected ones of ssid sheets; connecting said sheets o
form a plurality of cavelopes having fltering side walls such
that ¢ach said envelope has at least one orifice connected to
an arifice of an adjscent eavelape.

BRIEF DESCRIPTION OQF THE SEVERAL
VIEWS OF THE DRAWINGS
F1G. 1 shows an air purificatian system in which purifi-
cation arms 101, 102, 103 are conpected to a centralised
purification system 104 via a conduit 105,

40

33

)

FIG. 2 shows the purification system 104

FIG. 3 shows a2 schematic represemtation of operations
performed within the purification system 104;

FIG. 4 shows the purification system 104 with the lower
door 205 open, allowing the pre-filier 481 to be accessed;

F1G. 8 shows a schematic cross-sectional diagram of the
pre-filter 401 located within the chamber 302,

FIG. 6 illustrates the first steps in manufacturing the
pre-filter 301;

F1G. 7 shows the shects 601 and 602 of PIG. 6§ sewn
tagether;

FIG. 8 illustrates the final sleps in manufscturing the
pre-filter 401;

FIG. 9 shows the complete pre-filter 401,

BEST MODE FOR CARRYING QUT THE
INVENTION

1G. 1

An air purification system is illustrated in FIG. 1 in which
purification arms W, K2, HB sre commected 10 a centra-
lised purification system 104 via a conduit 105, The conduit
188 allows up to fifty purification arms to be connected.
Alicroatively, filter life can be cnhanced by installing a
multiple of ccllular systems or, with fower systems
vonnected, higher velocity of purification may be performed.

{he punfication systern 194 provides suificient punlica-
tion for filtered air t0 be vented 10 atmuosplivee via an cxhauost
vent 106. Purification arms 101, 102 and 103 cun be
arranged ta remove and purify hazardous fumes and dust
from many processors 107,108 and 109 that create contami-
nants of this type, incleding chemical and biological
treaiments, manual and automated soldering, etching, mark-
ing and cutting metals and plastics, welding, laser processes
and powder handling and packaging ete.

FIG. 2

Purification systemn 104 is shown in FIG. 2 and comprises,
in its base configuration, a stainless stecl cabinet of a size
substantially similar to that of the domestic fridge freezer.
Contaminated air is recoived at an air inlet 201 and purificd
air is supplied 10 an air outlet (shown in FIG. 3). An LCD
display 203 indicates operating conditions, such as filterable
filter capacity, gas sensing, particle sensing, days 1o next
service and temperature waming indicator. The front panel
also includes control bultons, ncluding on and oll switches,

An upper door 204 provides access to a main filter, while
a lower door 205 provides aocess to a pre-filter, for the
purposes of Blter replscement.

F1G. 3

A schematic representation of operations performed
withip the purification system 104 is shown in FIG. 3. Air
inlet 201 supplics contaminated air 1o a pre-filter 301, that in
turn supplics pactially filterod air to 2 main filker 302 that in
turn supplies relatively well filtered air to an exhaust filter
303. The output from the exhanst Gler 33 is then supplicd
to the exhaust outlet 306 via a continvous exhaust air
monitoring unit 304 that sounds an audible alarm 305 if air
quality drops between a predetermined level. The combina-
tion of tbe pre-filler 301, main Alter 302 and exhaust Glier
303 facititates carcful maiching to provide an optimem
combination for the particular type of bazardous fumes and
dust that are being removed from a contaminated air stream.

FIG. 4

The purification system 104 is shown in FIG, 4 with the
lower door 205 open allowing the pre-ilier 401 to be
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accessed. The pre-filter 481 is located in a chamber 402
having an outlet (not shown) through which air is drawn
from the chamber during operation, The air drawn from the
chamber is subscquently drawn through the main flter 302.
Each of the six walls of chamber 402 has a perforated
stainless stee] panel fixed paralic] to it, thereby defiping six
corresponding passageways through which air may flow.
Thus, for example, the Aoor of the chamber has a perfarated
panci 403, the left side wall bas a perforated pancl 404 and
the inside of the door 208 has a perforated panel 405 (The
rear wall, right wall and ceiling cach bave a similar pancl
attached.) In the presemt embodiment the perforated panels
are stzinless steel sheets having an array of apertures.
However, in an sltemative embadiment the perforated pan-
¢ls are fabricated from a mesh material.

In operation, air is drawn from all sides of the pre-filter
401 ihrough the perforations in the perforated pancls,
through the passageways defined by the perforated panels
and ouwt though the outlet. Thus, the perforated panels
provide a support structure which maintains the location of
the pre-filter while allowing air to be drawn from all around
it.

The air inlet 201 compriscs a pipe soction fixed rigidly in
the side wall of the chamber 402, such that it allows air to
emer the chamber.

The pre-filter 401 comprises a bag formed from a porcus
material arranged 10 collect airborne contaminants. The
pre~filter bas a constricted inlet comprising 2 pipe (detailed
tater in FIGS. 8 and 9) which is configured to be a good push
fit within inlet pipe section 201. 1hercfore, during operation
of the purification system 104, contaminated air enters the
pre-ilter from the air inlet 201, 2nd some of the larger
particulate matter is collected by the filter while the pre-
filtcrod air passcs through the porous walls of the pre-filter
and eventually escapes through the chamber’s ontlet.

During use, as the pre-filier fils with particulate matier, its
porosity gracually reduces, and cventually the pre-filter
must be replaced. To remove the used filter 401, the pipe
which forms its inlet is pulled and twisted from the inlet pipe
201, and then the pre-filter is withdrawn from the chamber
2 and disposed of. A new pre-filter is then located in its
operating position by the reverse procedure. Sinee the pre-
filler is bag-like apd hass a restricted inlet, an operator
replacing the filter is oot exposed to its inper contaminated
surface, and lhe contamipants contained within the used
pre-filier arc substantially maintained within it during the
replacement process. ‘Thus risks of contaminating the opera-
tor replacing the filter are reduced compared to other known
tilters which have an open configunation, such that the
contaminated side of the fltering waterisl is cxposed o the
aperator,

When the purification system 104 is used 1o purify air
extracted from some processes such as metal welding, the
particles tend to enter the pre-filter 401 and fall towards the
bottom of the bag, thus leaving the pores within the upper
regions of the walls rolatively frec from contamination.
However, when the system 104 is used to purify air extracted
from centain other processes such as laser cutting or welding
of plastics, or soldering of electronic circuitry by a wave
soldering process or in a re-flow oven process, the contami-
nant entrapped by the pre-filier tends to stick o all of its
ioner surfaces. Therefore, in such circumstances, the uscful
life of the pre-filter is proponional 1o its filtering surface
arca. The pre-filicr $01 bas 2 long uscful lifc when comparcd
o konown bag-like pre-filters of comparable volume, since
filter 401 has been coofigured w have a relatively large
filtering surface arca.

US 6,537,337 B2
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Whereas known filler bags comprise substantizlly of one
cube or cuboid compartment, the filter of the present appli-
cation has a plurality of inlerconmecied compartments
defined by a senies of envelopes such as envelopes 406 and
407. Therefore, it is this structure of connected envelopes
which provides the filter 401 with its Jarge filtering area and
subsequent long life.

FIG. §

A schemaltic cross-sectional diagram of the pre-filter $01
focated within the chamber 402 is shown in FIG. 5. As
described above, the pre-filier 401 is supported by panels
such as pancls 403 sod 404, that are perforated 1o allow air
to be drawn ot from all around the pre-filter and out through
chamber outlet S01.

The air inlet pipe 201 of the purification system is fixed
to the wall of the chamber by a screw threaded mechanism
502. 'Ihe pre-filier 401 inchudes an inlet pipe 503 which is a
good push fit in pipe 201. The filter 401 compriscs a bag
having a total of nine covelopes 406, 407, 504, 508, 506,
507, 508, 509 and 510 which cach define one of the nine
compartments 511 to 519 within the bag. Esch of the
envelopes 487 wnd S04 1o S09 has an orifice within each of
its two side walls of filtering material, w provide connection
between its compartment and adjscent companments on
either side. Envelope 510 has an ontfice $20 in just one of its
sides walls, 839, to allbow communication between its com-
partment 519 and the compartment 518 of its oaly neigh-
bouring envelope 509. Envelope #06 has an orifice in cach
of its two side walls, 531 and 541: the first orifice 521 being
canmected 1o the orifice of its adjacent envelope 407, and the
secomd onifice 822 being wonncated tu @ tube 523 of filering
material which is itself bonaded to the inlet pipe 503,

Thus the pre-filter bas a series of connecting
compartments, connected such that during use air entering
the infet pipe 503 of the pre-filter entors the first compan-
ment 511 and a portion of that air passes through cach of the
compartments in the serics before passing into the cud
compartment 519 and out through its side walls,

It should be undersiood, that during use air passes through
cach of the filtering side walls of cach of the envelopes. In
this example of nibe covelopes, the filier 401 has a wial of
18 side walls, each of which has an area almost as large as
the side walls of the chamber itsclf. The filtering surface of
the filter 401 is therefore much larger than a cuboid shaped
filter bag as previcusly known.

When considering the number of envelopes which should
be included in the construction of & filter bag, such as
pre-filter 401, uwp to a limil, its fileriog surfsce arcs is
approxiately proportionsl o the number of eavelopes.
However, the dimensions of the support structure which
maintains the location of the filter should be considered.
During use each envelope's side walls 1end 1o bafloon out
towards a side wall of an adjscent envelope. For example,
side wall 341 of envelope 406 tends 1o be brought closer to
side wall 832 of vavelope 407. If 0o many envelopes are
included in the construction of a filter, for use in a particalar
support structure, the side walls come into coptact over 2
propurtion of their ares and that propoction is lost for
filtering purposes. Therefore, it is preferabile that the pumber
of envelopes be such that during use the covelope side walls
<o aot press against ope another. fe. the ltering side walls
arc only in contact with adjacent side walls in the vicinity of
the connection between them. In this manoer, substantially
all of the surface area of each envelope is used for filtering.

In the present example, the pre-filter 401 is located in a
support structure haviog an internal beight of 360 mm, a
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depth (from front 1o back) of 360 mm ard a width 360 mm,
Consequently, the pre-filter has envelopes having a length of
360 mm and widith 360 mm to fit the support structure and
it has nine envelopes, since this is the most envelopes which
can Ot across the width of the suppornt structure without
losing significant filiering surface duc to the above described
contacting of side walls. Thus pre-filter 401 has a number of
envelopes which maximizes the fillering area, given the
dimensions of the sapport structuse,

It should slso be ooted tha the optimum number of
covelopes also depends on the material from which the filter
is constructed. In the present embodiment, the maternial used
s relatively thick, but in an alfernative embodiment, the
pre-filter material is a Sltering paper sod consequeatly the
optimum number of envelopes is increased.

The orifices connecting compartments of the filter 401 are
located ceatrally in their respective side walls, and thas the
anfiees of all the envetopes fall along 2 straight borizontal
tine when the filter i located in the chamber 402. However,
in an alternative embaxtiment the orifices are all arranged

equally off centre. In a farther civbodiment, the orifices are ©

arranged such that air enters an covelope towards its upper
e and exits towards its lower end, or enters st its lower ¢nd
aned exits 1owands ity upper end

G 6

The first stcps in manufacturing the pro-filter 401 arc 2

lustrated m FIG. 6. A sheet of material 601 s cut 1o a
rectangular shape, (which in the present example is a 36
centimeter square), and a 7 centimeter circular urifice 611 is
cut from its centre. A second sheet of material 602 having a
orifice 812 is then cut 1o replicate shet 601, Each of the
sheets 6071 and 602 is 4 mzde from 20 mm thick, EU grade
5 filer material. The filler material is non-woven polvester
material, and it bas 3 graded structure. That is, it presents a
more open structure for use on the inside of the filter than op
the outside. Therefore, during use, particles of varying sizes
sre entrapped at various levels throughout the thickness of
the material, with larger particles being caught. oo average,
carlier than smaller particks. Thas the graded structure in
effect provides for & larger filter capacity.

AG. 7

The sbeets 601 and 602 of FIG. 6 arc shown sewn logether
in FIG. 7. Having cut out the two sheets 601 and 602, the
two sheets are sewn together by stitching 704 around the
perimeter of their orifices, such that the two rectangular
shapes are aligned, 1 form sub-assembly 701, The contact-
ing inper surfaces 702 and 703 of sub-assembly 701 repre-
sent a portion of the outer surface of the complete flter 401.

FIG. B

‘The final steps in manubacturing the pre-ilter 01 arc

Hlustrated in FIG. 8. Sub-assembly 701 is replicated to g

produce sub-assemblics 802, 803, 804, 805, 806, 807 and
%08. Sub-assembly 701 is then atlached to sub-assembly 802
by sewing together the outer perimeter of sheet 602 and
suter perimeter of a sheet 811 of subassembly 802 Thus 4
tirst cavelope 407 of the filier is formed. o a similar manoer,
the other sheet 812 of subassembly 802 is then sewn 0 a
sheet 813 of subassembly 803 to form a second cavelope
504. Thus in this manner the sub-assemblics are sewan
wgether 1o form a chain. Therefore, in a similar maoner
sub-assembly 804 5 sewn o subassembly 803 before the
remaining subasscmmblics 805 1o 808 we sewn onto the
chain,

Arectangle of filker material 815 baving the same dimen-
sions as shects 601 and 602 is then attached (o the last sheot
816 of subassembly 808 in the chain. Again the attachment
is made by sewing together the perimeters of sheets 818 and
R16.

US 6,537,337 B2
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An inlet subassembly is formed by first sewing the
opposing edges of a smuller rectangle of filter material
together to form the tube 523, A further rectangular sheet
821 of filter materizl, cut 1o replicate sheet 601, is then
attached to the whe 523 by sewing one end of the tube $23
to the penmeter of the onfice of sheet 821, A picce of pipe
203, made from PVC (polyvinyl chloride} is then bonded
int the he 813 using a solvent cement sald by Polyvpipe
Ple, England. A portion of the pipe 503 is left exposed, since
it is this which is subsequently used 1o connect the complene
pre-filter to the air inler 201 of the purification unit
Alternatively, an ABS (acrylonitrile-butadienc-styrene) pipe
may be used in place of the PV pipe.

The wnlet subasscably is (hen attached to the sheet 601 of
subassembly 701 by sewing around the outer penimeters of
shects 601 and 821, snd thus the pro-filter is completed.

In an alterpative embodiment the Siter material is an EU
grade § filter paper and the individual sheets are connected
using a suitable paper adliesive, such as silioooe adhesive, or
a hot melt adhesive, ipstead of by sewing.

FIG. 9

The complete pre-filter 401 is shown in F1G. 9. As shown
in F16. 9 stitching 991 conneets and scals the outer porim-
cters of alternate sheets to form the series of covelopes 406,
407 and 504 1o 510. Thus the Grst sheet is conpecied to the
second, she third sheet is connected 1o the fourth, e,
Simnlarly, stitching around the perimeters of the ortfices of
the sheets connects the orifices of adjacent eovelopes,

What we claim is:

1. Adr extraction apparatus comprising:

a suppart structure for suppestiog & Sher during iltecg,

and

a filler configured to he located within said support

structure, said [tier being wsembled from s porous
material amranged to collect contaminants, and com-
prising a bag with a constricted inlet for receiving
contaminated air, said bag being formed from 2 plu-
rality of envelopes having fliering side walls and each
of said envelopes baving at least one orifiee cut from a
fikkering side wall and conpected o an orifice of an
adjweent covelope, the side walls of said envelopes
being arcanged for comact aowith side walls of adjacent
envelopes;

wherein said support strueture and said filter are config-

urcdd such that during Glierog an area of coptact
between adjacent envelopes s dependemt upon the
number of envelopes included in the filter.

2. Air extraction apparatus according 1o claim 1, wherein
cach said eavelope comprises a first sheet of Altering mate-
rial and & sccond sheet of Aliering marerial, and wherein an
ouvter perimeter of seid first sheet is connected to an ouler
perimeter of said second sheet,

3. Alr extraciion apparatus scoonding o claim 2, wherein
said sheets of filtering matenal are connected by stitching.

4. Adr extraction apparatus according to claim 1, wherein
cach said onvelope defines & compantment such that said
copnected orifices provide connection between said
companments, and said flter is configured such that in use
a portion of air drawn into ssid inler passes through all of
said compartments.

8. Adr exraction apparatus according to aim 1, wheein
said filter is configered as 3 pre-filier and said apparatus
includes a furtber filter configured o filter air received from
said pre-filter,

6. Air extraction apparatus according to claim 1, wherein
each filler is locaied in a support structure comprising
perforated pancls,
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7. Air extraction spparatus according to claim 6, wherein
said apparatus includes a chamber and said perforated pancls
are fixed to side walls of said chamber.

8. Air extraction spparatus according to claim 1, wherein
said apparamus is arranged to filter air extracted from clec-
tronic circuitry soldering apparatus.

9. An air extraction apparatus according o claim 1,
wherein said apparatus is arranged o filiee air which is
contaminated with particles of plastics material.

10, Alr extraction apparatus according to ¢laim I, wherein
the number of-covelopes included in said filter and dimen-
sions of the support structure are such that during fillering
the side walls of the envelopes contact with adjacent filtering
side walls only in the vicinity of said orifices.

11. Air extraction apparatus sccording to claim 10, further
comprising walls defining a chamber, and whercin said
support structure includes perforated panels atzched to said
walls, such that cach said perforated paocl defines a
passageway, and in oporstion, sir is drawo from said filter
through perforations in the perforated papels and through
said passageways.

12, Air extraction apparatus according to claim 10,
wherein said number of envelopes is such that a filtering
surface arca of said filter is maximized.

13. Air extraction apparatus according to ¢laim 1, further
comprising walls defining a chamber; and wherein said
support strucues includes perforated pancls attached to said
walls, such that each said perdorated panel defines a
passageway, and in operation, air is drawn from said filer

theongh perforations in the perforated pancls and thmugh

said prassageways.

14, Air extraction apparatus scoording to claim 1, wherein
said support structure is configured such that it does oot
separate said covelopes from adjacent ones of said cove-
lopes.

15, Air extraction apparatus sccording to claim 1, wherein
zach of said cavelopes is formed by scwing together the
outer perimeter of a first sheet of said porous fillering
material and the vuter penmeter of a second sheet of said
porous filtering materzal.

16. Alir extraction apparatus according 1o claim 1, wherein
said adjacent eovelopes are adapted 10 contact cach other
over substantially eotire surfaces thersof without obstruction
from any member,

17. Air cxiruction spparstus comprising:

walls defining a chamber;

3 suppont structure located within said chamber for sup-
porting a filter during filtering; and

a filter configured to be r placeable within said support
structure, said flter being assembled from & porous
material arranged Lo collect contaminants, and com-
prising 2 bag with a copsiricted inlet for receiving
coptaiminated air, said bag being formed from a plu-
rality of envelopes having filtering side walls, and esch
of said eovelopes baving at keast one orifice connected
to an orifice of an adjacent covelope,

wherein said suppont structure and said filter arc config-
ured such that during fillering the area of contact
between adjacent envelopes is dependent upon the
number of envelopes included in the filwer, and said
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support structure is formed by perforated panels

attached 10 said walls such that cach said perforated

panel defires a passageway, and in operation, air is

drawn from said filter through perforations in the
3 perforated panels and through said passageways.

18. A method of manufacturing a filter for air extraction
apparatus comprising @ bag with a restricied inlet for receiv+
ing contaminated air, wherein said aethod comprises the
steps of:

() providing a plurality of sheets of a porous materis)

arranged to collect contaminants;

(b) defining an orifice 1o sclected oues of said shecots;

(c) connccting pairs of said selected sheets around their

orifices 10 {form subassemblies; amd

(d) conpecting said subasscmblies together to form a

plurality of covelopes having filtering side walls such
that cach of said envelopes has at least cne orifice
connected 1o an orifice of an adjacent envelope.

19. A method of manufacturing a filter for air extraction
apparatus aconrding to claim 18, wherein cach of said
envelopes comprises 3 st sheet of [Hheriny material; and
second sheet of filtering material, and wherein the outer
perimeter of said first sheet is conpecied to the ouler
perimeter of said sccond sheet.

20. A metbod of magufacturing 2 filter for air extraction
apparatus according to claim 19, wherein said sheets of
fillering material are comnected by a sewing process.

21. A filler aceonding to claim 18, wherein said filter is
vonligured 0 be locsted within 3 sapport meaus of an air
extraction apparaius and said filter is formed from a par-
seular nrumber of envelopes such that dunng operation an
adjacent pair of conpected fltering side walls are io mutual
contact only in the vicinity of connection.

22. A method of manufacturing a flter for air extraction
apparatus according o claum 21, wherein said particular
numher is such that the filtering surface area of said tilter s
maximised,

23. A method of muanufacturing s filter for air extraction
apparatus according o claim 18, wherein said filter is
configured such that each of said eavelopes defines a com-
partment such that said connected orifices provide connec-
tion berween said compartments, and said filter is configured
such that in use a portion of air drawn into said inlet passes
through 2ll of said companments.

24. A method of manufacturing a filiee for air extraction
apparatus according to claim 18, wherein said sheets com-
prise a material having a graded strucnire, such that the filter
has 2 more apen structure oo an inside of the filter than on
an cutside thereof.

25, A method of manufactaring 3 filier for air extraction
apparatus according o claim 18, wherein the resiricted inlet
is defined- by a connection arrangemcat for connccting to an
air iolet of said oxtraction apparatus, and said method
includes the steps of:

connecting one of said selected sheets 10 said connection

arrangement o [om an inlet subassembly; and
connecting said infet, subassembly v g one of said
sybassemblies ta form an envelope of said filter,
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