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invention relates to gas or vapor permeabl ers

for containing gas or vapor treating W/
i ncl udi ng adsorbent or absorbent materials such as a
OWQ Re/MT8340r an oxygen absorber and to the PCT/US2008/057486

manuf acture of such gas or vapor perneabl e canisters.
BACKGROUND OF THE | NVENTI ON [ 0002] Sorbent canisters,

Var {ous. absor R CRNCER W H BhiER g

regul ating the gas or vapor content of confined

AECHNIORE RIS D such as product packagi ng. For exanpl e,
sorbent canisters, such as disclosed in US Patent Nos.

0881, oo ThedniiotbtuertP e et Bty neMGUIR syt for
Rty dd 4iR5REP RaBhaThARHERY RiudlRk et griRk p ©f
€ pha ceutical s by exposure to nolsture or oxygen.

b%ggﬁﬂen%‘aﬁr%@%qsysucﬁ & iiccttaﬁF or ﬂ%%g?e@%hé&?gﬁa and to the

noI st ure-| ng plastic cylinaric

RGO R S R or R A B R Do o

adsor bi ng noi sture or absorbing gases from .

BATKORGUN D ©H TREINENTRON or ot her forms of
packagi ng. For exanple, the canister disclosed in US

E@é@t '\b'So?‘bgrYtﬁza%%Qersf S@hg&f‘:‘eﬁé’éﬁ% %%F%?H&%%ﬁ&%%%?n?

nd caps secured to thée é ene

%rﬁmrﬂfusﬁﬂéggﬁﬁﬁi& a\ﬂngBiﬂg guﬁtgb?{sof?gg%ﬂg{ﬂ?ime gas or

nisters i1 nc € cani ste

Rap&ntolNeRt offcAifthelenviiments, such as product packaging. For

example, sorbent canisters, such as disclosed in US Patent Nos. 4,093,105,
4,772,300, and 5,503,662, have been inserted into pharmaceutical
packaging, such as pill bottles, to lessen contamination or deterioration of

the pharmaceuticals by exposure to moisture or oxygen.

[0003] Generally, the canister§ have a hollow moisture-impeding
plastic cylindrical body and separate porous end caps, and the canisters
are filled with granular sorbent of various types for adsorbing moisture or
absorbring gases from pharmaceutical containers or other forms of
packaging. For example, the canister disclosed in US Patent No. 4,772,300
features web-bonded polyethylene end caps secured to the ends of a
polyethylene body by means of ultrasonic welding. Other such sorbent
canisters include the canisters disclosed in U.S. Patent Nos. 4,093,105 and

5,503,662, which are also arranged for insertion into pharmaceutical
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5,503, 662, which are also arranged for insertion-into
- pharnmaceutical WD 2008/127834 PCT/ US2008/ 057486
contai ners for the purpose of preventing deterioration
of their pharmaceutical contents from noisture. In
addition to protecting pharmaceuticals, certain other
nei0aeos/a17834 such as pills, diagnostic test BEWUINS/O037HES
certain granul ar substances, which are packed in
contai ners, have simlarly benefited fromthe
presence of material-treatin subst ance, t 0. adsorb
TRSTER P 1oF 8 BUrpS8 ) LRV MGis PTG hels
preserve the inte of .t hose mat er. . [.0004] The
GBS ecA spBteb®, o floidelfy y'n.+é6ﬁ '?%aoipﬁ%tsctmé
rmaceutical bottles or other nt ai ner
o‘%%é?“a&%%‘ﬂ s‘eFtéHbP r"éaHFrBa‘Po?‘r‘ﬁ #s BW\% a@HHBﬁ‘H%FESt

e L1 oGS S S ARG gRERR T yralers
B iR bEbeide e Eﬁé‘m%fr%%inﬁé%ﬁgr{rgﬁa‘ FlkG L R

Z@%Qﬁ%%adggﬁnﬁw' RUES: AEtalB FhobE S or BROR Ty i

e e 3L e PRRT b M8 "Cani ster 1 abri cat i ng

operations, such as disclosed in US Patent No.

5{0863} 060, THé“?orB@ﬁgb‘frh&'é?s &Ry piaf ﬁr#k%‘?t‘idh%f vibratory

wel di'ng energy or eat sealing o the ho
CoHdrRAkEG&dal lB%E&'Ie.ﬁ.)sor GURdr @6 RtaRid? s SAKEN bihet Ebm@ﬁ@s Equire

renove excess material beyond the fusion sites.

HWRY fdrm BpéWlorﬂhéﬁﬁﬁé@ﬂﬂﬁtl@ﬁ%yﬂﬁ%%%@&e\éﬁéhlgmsons

within the specified tol'erances can | eave irregular
efggsiafid @Mﬁl}f@'ﬂ%%ebaaﬂlmg operations. Although the typical
sorbent canisters are manufactured to meet dimensional tolerances set for
use with the canister dispensing mechanisms, edges formed between the

porous end caps and the hollow moisture-impeding plastic cylindrical

bodies can sometimes interfere with the dispensing operations.

[0005] During known canister fabricating operations, such as
disclosed in US Patent No. 5,942,060, the porous end caps are fused by
vibratory welding energy or by heat sealing to the hollow cylindrical bodies
and are subsequently trimmed to rerﬁove excess material beyond the
fusion sites. However, normal dimensional and processing variations
within the specified tolerances can leave irregular edges or overhangs that
can interfere with the dispensing operations. For example, the irregular

. edges or overhangs can cause the sorbent canisters to hang up or bind to

conveyance structures within the dispensing mechanisms.
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can interfere with the di spensing operations. For
exanple, the irregular edges or overhangs can cause
the sorbent canisters to hang up or bind to

conveyance structures within the di spensing

mechani sms. 2 WD 2008/ 127834 PCT/ US2008/ 057486
SUDRGENZ7OF THE | NVENTI ON [ 0006] The i nvent i BET/iS20080%7486
or nore of its preferred enbodi nents treats edges of
sorbent canisters to overcone the di spensing problens

o]y r fsters. The typical sorbent
g&m%%fgﬁvgméhend caps fused to hol | ow
noi st ure-i_npedi ng _plastic cylindrical bodies. )
990RJugh tThe invesiipreindonapsmare ofits drefersedcembediments h
the perineter shape of the hollow cylindrical bodies,
S(Raky eges ohwarhenterfustesy ta pvercome she digpepsindsprobieras of
further treated in_accordance with the invention to
PEIRHPRTRATNE CARisERrS al TheryPicA] gprbertk eastepe haveiretass end
i ntended perinmeters of the hollow cylindrical bodies.
sRR$ B4sedItp, hallow mwistyrasimpedingarlagic eindricahbedigss are

chanf ere r ofherwi se bevel ed, or rounded to renove or
fé@l@gghégeggge ‘iF‘i‘%ﬁ are[gﬁcmﬂ'vmg todpatcythgmefimeter

[ t] t h fabricating a’ bent
shape b e ﬁémq%EEInqoﬁﬂcaﬁ»gaés%ﬁévréﬂ?@&@%égg?pffhe
I ti t ca fi t . ,

Res e Refstars aré R Y apd ot aecasagcPaftn e aiestiondo
first she_et tq the first open,end of the hﬁ?l%ow_bod%.
THmOve 3Ry matedn PREMighCextERd HEVPRA ths intends B o

fi t f ] tl bet the fi t t
Bt hoTow Rl RR R refa Voot adses o e,
F":?ﬁ ié?grghggfﬁ%ﬁgef’rgg ro'r oIPI?eerwriseenBévrglgg oP %l} r%d%rtlzl t%f retmhoeve or

recess excess material.

[0007] One version of the invention as a method of fabricating a
sorbent canister includes the steps of overlaying a first porous plastic
sheet across a first open end of a hollow moisture-impeding plastic body
and fusing the first sheet to the first open end of the hollow body. The
portion of the first sheet that is surrounded by a first fused junction
between the first sheet and the first open end of the hollow body forms a
first end of the canister. The remaining portion of the first sheet that
extends beyond the first fused junction is trimmed away for separating the
canister from the first sheet. The first fused junction is then chamfered for
beveling the first end of the canister. The beveled end overcomes

tolerance variations in the trimming operations that can leave irregular



extends beyond the first fused junction is trimred
away for separating the canister fromthe first

sheet. The first fused junction is then chanfered for
beveling the first end of the canister. The bevel ed
end overcones tolerance variations in the trinmmng-
oyeremsnyad t hat can | eave irregular 3 WO 208y U27B857486
PCT/ US2008/ 057486 edges that can interfere with the
aut omat ed di spensing of the conpleted canisters.

0 Pr ef bl.y, the holl
ciesnoe e Brelitrg s el S s ha o e completed
|ncIL€desformng|nthef|rst end of the canister' a

&8'88 - surface inclined to the axis. In addition, the
step of chanfering preferably includes rotating a '
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t hi ckness of the ow body despite height variations

| ichhe GabStdihied BPthe r@fggﬁ ?oolals‘a?ﬁﬁft@d c@ﬁ‘éﬂrﬁn@b e

degrees can acconmobdate n four tines the hollow

bogy ah&'lsQBFef&%'b'lychﬁHedi& mm.e bYQMRIH fe AAGlCHRARE £Ehan
angl e at 45 degrees. [0009] Once the first end is

f 20 BBGreRB. EDEN GRSt PreferablPerhedbvaleRy surfacelif Vidlined.by a

filled wwth a reactant (i.e., an adsorbing or

akmaphfer ABgRBsfedriihpproximately 15 degrees. The shallow chamfer
angles assure that the chamfering operation does not compromise wall
thickness of the hollow body despite height variations in the canisters. For
example, a chamfer angle at 15 degrees can accommodate nearly four

times the hollow body height variation as a more conventional chamfer

anglé at 45 degrees.

[0009] - Once the first end is formed on the canister, the canister is
 inverted, filled with a reactant (i.e., an adsorbing or absorbing material)
and a second porous plastic sheet is lain across a second open end of the
hollow moisture-impeding plastic body. The second sheet is fused to the
second open end of the hollow body, and a surrounding portion of the
second sheet that extends beyond a second fused junction is trimmed
away for separating the canister from the second sheet. The second fused

junction is then chamfered for beveling the second end of the canister.
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and a second porous plastic sheet is lain across a
second open end of the hollow noisture-inpeding

pl astic body. The second sheet is fused to the second
open end of the holl ow body, and a surroundi ng portion
of the second sheet that extends beyond a second
fweews/paissati on is trimed away for separ atPCTUS608/057486
canister fromthe second sheet. The second fused
junction is then chanfered for beveling the second end

t i ster. 008/ 127834 PCT/ US2008/ 057486 _
Togettesr e it bes el Sudetr enitie Meamare2qaes dhel can Whgrdere
B erereomiaied SisPepSing 4rihe B ERH Cab eI suhr O two
axial. orientations of .canisters. [0010] Preferably,
QrgOsisF PHlA! RHELTRIES (9L SaRISKSpl asti ¢ body is a first

of a plurality of hollow noisture-inpeding plastic
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sheet that exten eyon I rst uncti
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canisters fromthe remaining portions o

DIRRE hollbw LRAGH f‘o‘P%rrﬁ‘ﬁ? thierirst fude8Guhitiils AMPe #rSt ends

coll ectively chanfered for beveling” the first ends of

(A& BAhiStePE SThé Q&%&ﬂmﬁ?ﬂ%rﬁ&% bf thetfirsP et fthiiétend
canisters are formed, the pallet can be inverted, the
fHeyshd enelfirffu tfjuirtibht Ars cSifdttivelyatinthed avay do€ommon
separating the canisters from the remaining portions of the first sheet. In

addition, the first fused junctions are collectively chamfered for beveling

the first ends of the canisters.

[0011] Once the first ends of the canisters are formed, the pallet can
be inverted, the first ends of the canisters can be aligned to a common
reference, and the canisters can be filled. The second sheet can be fused
to second open ends of the hollow bodies for forming second fused
Jjunctions at second ends of the canisters. Remaining portions of the
second sheet that extend beyond the second fused junctions can be
collectively trimmed away for separating the canisters from the remaining
portions of the second sheet. Then, the second fused junctions can be

collectively chamfered for beveling the second ends of the canisters.



reference, and the canisters can be filled. The second
sheet can be fused to second open ends of the holl ow
bodi es for form ng second fused junctions at second
ends of the canisters. Remaining portions of the
second sheet that extend beyond the second fused

j WPeousn834can be collectively trimed avvayP¢UU52008/057486
~ separating the canisters fromthe remaining portions
~of the second sheet. Then, the second fused junctions
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PEE"T 8" e € axis. The bevel ed surface
is preferably inclined to the axis at a chanfer angle
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beveled surface is inclined to the axis at a

adHd ﬁheoée\éih?fQﬁfﬁt@'lﬂchlu%dQSQﬁ@ﬁ&ls [ﬂ%ﬂ&veﬁlﬁsﬁ%&uﬁ
pl astic sheet can be fused to the open end of the

hoYeFtabRAAVInBE @PiMeYdxigat's @hafct AHAS dF s itRak BO degrees,
sheets agai nst the open end of the hollow body. The
ORRNMRANE préfe RILHY, @halblevelddfsuffake &f inklihbd 8 tIRPEXs at a

chamfer angle of approximately 15 degrees.

[0014] The porous plastic sheet can be fused to the open end of the
hoIloW body by applying heat and pressure to the sheets against the open
end ef the hollow body. The open end is preferably a first of a first open
end and a second open end, the porous plastic sheet is preferably a first of
a first porous plastic sheet and a second porous plastic sheet, and the
fused junction is preferably a first of a first fused junction and a second
fused junction formed between the first and second open ends and the
first and second porous plastic sheets. In addition, the beveled surface is
preferably a first of a first beveled surface and a second beveled surface
formed in the first and second fused junctions to remove irregularities that

could interfere with the automated dispensing of the sorbent canister.



end and a second open end, the porous plastic sheet is
preferably a first of a first porous plastic sheet
and a second porous plastic sheet, and the fused
junction is preferably a first of a first fused
junction and a second fused junction fornmed between
tWi@ 2608/k23834and second open ends and the fi rBET/E820D8/057486
second porous plastic sheets. In addition, the bevel ed
surface is preferably afirst of a first bevel ed
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por ous en el ed sur ace 6] The various
aspects of the present invention will be nore fully

o6 rE]S t OOQ'HM\%'?lotuQ%SEQHSWtHQ pP@sretn'tmnﬂBntWiﬂ be more fully
specification are read in conjunction W th

Ureie FRRBBY MHE ntthd Wb 18%ingBb® relo nDleP et E’B_éc(mk%n-w% read in
DRAW NG FI GURES [0017] FIG 1 is an enlarged

tofRmREIBHATIt IR acomvpilyiid@rawiRgoved canister of the
pr esent invention.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0017] FIG. 1 is an enlarged side-elevational view of the improved

canister of the present invention.

[0018] FIG. 2 is a similarly enlarged top view of the canister showing

a porous end of the canister.

[0019] FIG. 3 is an enlarged cross-sectional view of the canister with

beveled ends.

[0020] FIG. 4 is an enlarged fragmentary side cross-sectional view of
the filled canister prior to a chamfering operation for forming the beveled

ends.



[0018] FIG 2 is a simlarly enlarged top view of the
cani ster show ng a porous end of the canister. [0019]
FIG 3 is an enlarged cross-sectional view of the
canister with beveled ends. [0020] FIG 4 is an

enl arged fragnentary side cross-sectional view of the
fWDI2e08/1278Hi ster prior to a chanfering oper aPEyHS2pE§057486
form ng the beveled ends. 7 WO 2008/127834

PCT/ US2008/ 057486 [0021] FIG 5 is a schematic

IRBETE " £ picPs 30n sefidh g afie W@g&e&afﬁrﬁ?ﬂE'eekvgﬁh@#'tgﬁs Mulde
022 sche
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step in fabricating the canisters by attaching porous

%ﬁgzi 0 t hgef Briéys%ﬂﬁﬁ'naﬂé flaldfn g &ﬁ%&é §Ie|9¥ b4 1AW in cross

I'ng after t ave be In a |xture

%eaﬁh o%bﬁ‘tm the rfaxY’s ﬁllﬁbl’le&tlﬁ lf &m?tepyb §H9¥VNH§S

next "step 1n the rocess, na trimm g exce
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24f
[0024 FIG 8 1s ematic view in cross secfion

S @ nt f18cdieinta figtuge, nanely, filling the open ends
of the canisters wmth gas or vapor treating material.

[0025] FIG 9 is aviewsimlar to FIG 6 and show ng
t(062BEXt SKIEP7 is Baie@l YimikondiAG. ®duosRowRTgDEesdx stdlin
opposite ends of the canister bodies after they have
beberprbtédsedaiiely) toAINiOY ex@pPSY pdifordtrhag riakst swayafrom the

ends of the canisters.

[0024] FIG. 8 is a schematic view in cross section showing the next
step, namely, filling the open ends of the canisters with gas or vapor

treating material.

[0025] FIG. 9 is a view similar to FIG. 6 and showing the next step,
namely, bonding porous members to the opposite ends of the canister

bodies after they have been filled with gas or vapor treating material.

[0026] FIG. 10 is a view similar to FIG. 7 and showing the excess

porous material being trimmed from the ends of the canisters.

. [0027] FIG. 11 is an enlarged fragmentary side cross-sectional view

of the filled canister and a chamfering tool aligned along a common axis.



[0026] FIG 10 is a viewsimlar to FIG 7 and show ng
the excess porous material being trimed fromthe
ends of the canisters. [0027] FIG 11 is an enl arged
fragnentary side cross-sectional view of the filled
cani ster and a chanfering tool aligned along a conmon
ax 0 3008/1883\0 2008/ 127834 PCTI US2008/ 057486 DAl 2868057486
DESCRI PTI ON OF THE | NVENTI ON [ 0028] An inproved gas or
vapor treating canister 10 of the present invention,

as_depi c In FIGS. 1 and 2. includes a holl ow body
ﬁTtbﬁlaEtD bggcmp@':hﬂ@ﬁ"@éﬁ%ﬁw pol yet hyl ene and has
a generally cylindrical shape and porous closure
QOB s 1 Amimaproged igas or vepdr Uapking canistesrld ofdlde mesent
porous high-density polyethylene. The porous closure
rnevnsios, ag danicted B BHES. bandedl indudenarhallow egehnl 2 this is
18 and 20 of the hollow body 12. As nore cl ea_rlés(seen
imadg of high densitypodeshyipoe and hasmasnerally efindricakbshape
bonded to the open ends 18 and 20 of the hollow body
andpateds slesuppmeshprs 4 4andyl 6 (iss-oAnd gepwithanareuppde of a
vi bratory or hot tool welding. The canister 10 is
fRoreey highcHeasity BalypHyleng: etlieaporsyistaiesure sierabersr it and -
absorh, excess noisture, oxygen, odors, or other gas
tea3re Rander| te qraeeyisePrependiiiBand 2@ of the, ptowdogyil-
is designed to renove fromits imredi ate environnent.
[Asopore GRarY FEREH B ReHie POIAUISHAPLIIS MeerBReisel 4afthd Psare
4 and 16, are recessed within the open ends 18 and 20
#@ﬁg tadhe GReBSAYS 138 ang 20 ofighe Uglé%""jehﬂ‘i’é’ﬁt SRS AT
24, snpl | _neni scuses 26 and 28 are forned  against
%‘ﬁr%ﬁﬁ\ﬂ?rf@s'\%lqpe@“% Sk"ﬂ”éa%'l '%Rﬂ%86£1°&§’,°' éﬁ‘g%?%‘éﬁciﬁﬁ
tcleqltr:'lister 10 is filled with a granular material 30 that can adsorb or absorb,
excess moisture, oxygen, odors, or other gas transportable material for
which the sorbent material is designed to remove from its immediate

environment.

[0029] | When fused by heat, the porous closure members 14 and 16
are recessed within the open ends 18 and 20 of the hollow body 12. At
the fusedjunctiohs 22 and 24, small meniscuses 26 and 28 are formed
against a surrounding wall 32 of the hollow body 12, evidencing the
temporary plastic state of the porous closure members 14 and 16 at the
fusion sites. Text message 33 printed on the exposed surface of the
porous closure members 14 and 16 at the opposite ends of the gas or
vapor treating canister 10 provides a warning that further distinguishes
the canister 10 from product with which the container may be mixed

during use.



tenporary plastic state of the porous closure nenbers
14 and 16 at the fusion sites. Text nessage 33
printed on the exposed surface of the porous closure
menbers 14 and 16 at the opposite ends of the gas or
vapor treating canister 10 provides a warning that
fwonbpen27didst i ngui shes the cani ster 10 fr onPG/URNG057486
with which the container may be m xed during use. 9
WD 2008/127834 PCT/ US2008/ 057486 [ 0030] In accordance

dbbial anr bRk ncﬁwﬁﬁv%%e%ﬁf'%ﬁ&%svg 8 §5%acks 2oty 36
FRA TS0 fr v R RS A7 @ié&ﬁo Rsniihe,
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?ﬁlﬁﬁ%‘iﬁ“ﬁ@‘y’ﬁﬁ%#ﬁ & oaiehifa? E%@é’ne%b"‘iéﬁnfﬂ{ thiBe
thske S HeCEe ot ThERRRRL Yol 3q ARt
???&%'"‘34{"?”%? a’%?'"%ng Ll T
aedé&/ {BZE%F ﬂﬁg;f{e{] wﬂp tﬁgmteﬁhe@é‘s?)hﬁglng ofttnﬁ CQR’SEQVYPF]O a
old%\f ?g%)égéfa,éﬁﬁgsg%@ |%($th%( aline r_evol vi ng around

€ Cen bevel' angle a is preferably
|ncI|ned no nore than 30 degrees and optimally around

Ipodepr eesTRObEAd iRt (34 §@d tahawhog@fomlérpfmve@rthe
of the bevel ed surfaces 34 and 36, npbre material is

F@tPivififled leBga 3180BEH friflh8dkhubRGn Hyl@bonth rBspeeers hal
axis 40 corresponding to a

central axis 40 of the hollow body 12. In mathematical terms, the
periphery of the hollow body 12 is generated by a line revolving around
the central axis 40. The bevel angle o is preferably inclined no more than
30 degrees and optimally around 15 degrees to that axis 40, so that, in
the formation of the beveled surfaces 34 and 36, more material is removed
in a longitudinal direction along the central axis 40 corresponding to a
height dimension of the hollow body 12 than in a radial direction toward
the central axis 40 corresponding to a width dimension of the hollow body
12. Since the hollow body 12 is indeed hollow for functioning as a
container, the surrounding wall 32 of the hollow body 12 has a limited

thickness dimension, which is protected from breach by the relatively

steep bevel angle «.

[0032] The beveled surfaces 34 and 36 are preferably straight sided

as conic sections to exploit the steep bevel angle « for relatively reducing
10



hei ght di nension of the hollow body 12 than in a
radial direction toward the central axis 40
corresponding to a wi dth di nensi on of the holl ow body
12. Since the holl ow body 12 is indeed hol |l ow for
functioning as a container, the surrounding wall 32
ovotréve1t1gd4l ow body 12 has a |imted thi cknBGEUS2008/057486
di mensi on, which is protected from breach by the
relatively steep bevel angle a. [0032] The bevel ed

f 34 d 36 f. bl i ght si
TR BPetan B araniia whl trifk ks atahp RolipwadVe 2, TBe
I [ I ducy 0 WD 2008/ 127834 . .
eYP s Stachs sagls fir BF fBHEC ghoties shanss inchistiog shapes
t hi ckneﬁs of th The bevel ed surfaces

hol.| ow bady 12.
auyl 5‘8‘%8@&%&59 fpu ﬁér" $rapes i ncl udi ng shapes

with curvilinear or otherw se rounded sides. [0033]
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by nmeans of a suitable cutting blade 54 associ at ed

obB4p t ubgs sHIWH IMBIG. 3N Ehe AN bBdiedeMd Esh B obdindd By
hol | ow bodi es 12 can be obtained in any other

suittindhe exerided -higheddrery ;ﬁﬂd@@hylaﬁe Sitsnp? iifitofth@.bdklies B2
|

to press fit the hollow bodies 12 into a fi-xture 60
(Buebamsof & sgitalpcutfing Blddel 304 sdeixded Witha tdbeordtyting

very small end portions 62 and 64 at the ends 18 and
2hd advancing device 56, or the hollow bodies 12 can be obtained in any
other suitable manner. The next step, as shown in FIG. 6, is to press fit |
the hollow bodies 12 into a fixture 60 (such as in groups of 20 hollow
bodies) with only very small end portions 62 and 64 at the ends 18 and 20
of hollow bodies 12 protruding beyond the surfaces 66 and 68 of the
fixture 60. This causes the bodies 12 to be held securely during the
subsequent welding operations. Thereafter, a sheet 70 of porous high-
.density polyethylene is laid across the open ends 18 and 20 of hollow
bodies 12. Sheet 70 can have a matte surface and a shiny surface.
Preferably, the matte surface of sheet 70 is placed in a contiguous
relationship to the open ends 20 of hollow bodies 12, but the shiny
surface could also be placed against the ends 20 of the bodies 12.

Thereafter, a heated welding die 76 is applied to sheet 70 with sufficient

heat and pressure to fuse together overlapping portions of the sheet 70
11



of holl ow bodi es 12 protrudi ng beyond the surfaces 66
and 68 of the fixture 60. This causes the bodies 12
to be held securely during the subsequent wel ding
operations. Thereafter, a sheet 70 of porous high-
-density polyethylene is |aid across the open ends 18
awe 2003/1y834hol | ow bodi es 12. Sheet 70 can hBGBEUROGSAREHES
surface and a shiny surface. Preferably, the matte

- surface of sheet 70 is placed in a contiguous

Tt podies 12 23R8 s 1rey8he 28) TRE NG TE e 76 15
m%feaﬁfﬁgﬁvcr%ams% AR aYReteEgulg ar B EPEAANY Sreck (2R With 2
it raitfed i BraRubiit BB DEtssME 5531 fire rod.
f@%@h’?f AR ARy A EP T ting o ey Beeute B ghdligs
ff%fegs&qqg,oﬁma?{rsrfé AR She SRR i« A2 56 LA

or med "al on ngrtu xXi's for
ﬁﬁ%ﬁéﬁ‘ a cartridge flre rod. Another hole can be
or or inserting a thernocouple to provide
feedback to a controller for maintaining the welding

dpe3sp at aAI@I@éddl’?ﬂot &;%H?@ﬁtaFnLF’IG 6[9&135}orﬁ|th@9¢é%‘in@%e

apparent in FIG™ 6, heat fromthe welding die

t PETRO Bbiarily SEFtdiNEhel JHRef '7@% tHO vichity"6F thleGLISéd }’urﬂ:ftlons
the fused junctions 24 so that unconpressed central

P24 6 PR J&oﬂﬁpk?&@&@ﬁ?al&rﬁér@s #8 Jfhe Rt Ad&re drawn
interior of the hollow bodies 12 and are joined with

tingo ERNINGENIGIEST tA Hotow hddies 32 dndl dregomiedaviet tise 32 of
the holl ow bodies 12 at the fused junctions 24. The
Pehisdad 43 & (W e G | 3)0idSthe ZidewI BB 26€the hollow bodies 12 at
the fused junctions 24. The protruding end portions 62, which are

opposite to the ends 20 to which the welding die 76 is first applied, are

supported by a base portion 78 associated with fixture 60.

[0036] Preferably, the welding die 76 applies pressure in the direction
of arrow 82 to the sheet 70 against the ends 20 of the hollow bodies 12
between 600 and 1000 pounds ber'square inch, at a temperature of
around 500 degrees Fahrenheit, and for a period of about 1 to 2 seconds.
Porous plastic sheet 70 is sufficiently stiff so that it will not buckle when
subjected to the pressure. It is this combination of temperature and
pressure that produces the_ fused junctions .24 for securely attaching
portions of the porous plastic sheet 70 to the open ends 20 of the hollqw

bodies 12.

12



opposite to the ends 20 to which the welding die 76 is
first applied, are supported by a base portion 78
associated with fixture 60. [0036] Preferably, the

wel ding die 76 applies pressure in the direction of
arrow 82 to the sheet 70 against the ends 20 of the
hwokeonigdi es 12 between 600 and 1000 poOuNPIST/YR2008/057486
square inch, at a tenperature of around 500 degrees
Fahrenheit, and for a period of about 1 to 2 seconds.
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5?%/ 288 pt BT Afod BRas (2Tt MEaRay: A Q'J?gﬁbpwaw
37, té‘eﬁf'mare{”r@lﬁ@ng’b%ﬁstaﬁ% 2 ot Erpe ks 3 which
TR bwdy RS rliteriBRE] BURE 7BnR1 ds Suidftle SRR 20,

trirming die 80 contains a pl urality of circular

sgeet 784tThH§I“{'?g§é oéuétws 5 the gﬁ'%?@' Jprel thg}jeﬁ)
"iﬁ?értlﬁEQ% p?(gcersg BBQR&%S]% 9§ ré}%?ﬂli\gg %@re %ol M%Pﬁgﬁ they

verting t e processed y 1 nvert

t$he hbldand & ffﬁllhg?tl’@b@ﬂ‘lets h‘?ywnﬁrtﬁe ??&lrﬂ:lé’fnﬂaféﬁal f3'0I f'rérﬂga

t he bodi es h the granul ar eri al froma

%HP@@SL&W‘A& RSp PP RE! STHReafldieh€3hb®A in fﬁc Sé"%thé'l' sheet
FIG 9, another sheet 90 of porous high density
st psrotBifgh dbndify plagtethaAAEfiASS pldte dUReHs seihdSopen ends
18 of bodies 12, and the heated welding die 76 applies heat and pressure
depicted by arrow 82 to the top of the plastic sheet 90 to thereby form
fused junctions 22 with the ends 18 of the hollow bodies 12 similar to the
way the fused junctions 24 were formed as described above with reference
to FIGS. 6 and 7. During this procedure, the opposite ends 20 of bodies
12, which were previously closed with porous ends 16, are supported on
the base portion 78 of the fixture 60. Thereafter, as shown in FIG. 10, the

trimming die 80 is lowered in the direction of arrow 82 to trim the excess

porous material of the sheet 70 from the fused junctions 22 of bodies 12.

[0039] The hollow bodies 12 are preferably made of a high-density
polyethylene. The bodies 12 can have an outer diameter of approximately
0.55 inches, a length of approximately 0.630 inches, and a wall thickness

of approximately 0.035 inches. In addition, the hollow bodies 12 are
13



18 of bodies 12, and the heated welding die 76 applies
heat and pressure depicted by arrow 82 to the top of
the plastic sheet 90 to thereby form fused junctions
22 wth the ends 18 of the hollow bodies 12 simlar to
the way the fused junctions 24 were forned as
dwogrmshe4above with reference to FIGS. 6 BEH{US2008/057486
During this procedure, the opposite ends 20 of bodies
12, which were previously closed with porous ends 16,
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bodi es 12 are 13 WO 2008/ 127834 PCT/ US2008/ 057486

abl ' fir .
ROSEL o) TIPSR 0bks U Bty ARt Borous i

R Ry OIRRRYIEAOTD (08 e inPR o8 ArG g pack®dTRgN Y he

of The Wodl ands, Texas. Wien the hol |l ow bodi es. 12 are

PIHRRES 7Y aR@VIOt Ar@N5idreta by 0 B9l cheRfthick PIE 8r Rfinud BRound
hol I ow bodies 12 can protrude about 0.030 inches at :

e@005 ¢hches OOhorbag shBedt A 4Rd 80taBlupperitdied&iaBt ¥0 to

made of porous hi gh- density pol yethyl ene appropriate

fp20 Bskiciféerf RQdnMutd 8@9 sQRTEFEONSE arbBOr 140024206 nididers
90 are preferably 0.028 inches thick plus or m nus

aperUmhutd thRd ghrches-indhdiaptetetdist heatgieddurand 190 irches of

support airflows of 40 to

water. The sheets 70 and 90 have a preferred tensile strength of at least
215 pounds per square inch and should be sufficiently stiff so that the
sheets 70 and 90 will not buckle when subjected to the forces encountered
during the intended welding operations. Other values for tensile strength
are possible depending on the desired application. Examples of such
materials are available as roll stock from Porvair Technology of Wrexham,
UK as Porvair PRLF094230, Porex Technologies of Fairburn, Georgia as
Porex Porous Products Group X-8054 or X-9474, or Micropdre Plastics,

Inc. of Tucker, GA as Micropore 3021. Other porosities can be used,

depending on the specific requirements of any particular application.

[0041] Each of the porous closure members 14 and 16 can retain the
0.028-inch sheet thickness dimension in the central portions 78, which

are drawn into the hollow bodies 12. However, the fused outer portions
14



120 cubic feet per mnute per square foot of area or
1400-4200 mlliliters per mnute through a one-inch
di aneter disc at a pressure of 1.2 inches of water.
The sheets 70 and 90 have a preferred tensile strength
of at least 21 5 pounds per square inch and should be
swéhignpsml y stiff so that the sheets 70 arci/@Qoosio7hse
not buckl e when subjected to the forces encountered
during the intended wel di ng operations. O her val ues
for tensile s
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Tucker, GA as Mcropore 3021. OQther porosities can be
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junctions 22 and 24 as resu

%Ql’ﬁ/eg:ﬁﬁ%r rb&d s QSQ es"‘fﬁl ﬂmgetW%g_ﬁrthEg%?éb’sr @Iosgehr'ﬁfaglbers

types rous po yet hyl ene or I Teésins can

Useshd 96 ahidthk @hdBUEPSRES0 dF QRS AbITHD JIRE 1 2"’%# thdflised

process described above utilizes a clanplng orce or

LRSI PhndOUVeETs ARGSH |s699taﬁr%d19&gu§9m§fa9§ Breas of

Square inch, and it includes a cycle tinme of
AR O BRSA1Y/mbmibRerS 1 98HRNES anththé RollbAUJEEST 2 melt at

heating time of appr oximately 1 to 2 seconds.

fsabe@PtiAby the same time under the foregoing circumstances
notwithstanding their differences in porosity. Other bonding processes
could also be used for attaching the closure members 14 and 16 to the
hollow bodies, including vibratory welding processes such as diScIosed in

co-assigned US Patent No. 5,942,060, which is hereby incorporated by

reference.

[0043] The hollow bodies 12 can be made of other resins of
polyethylene and in other sizes, which includes other diameters, other
lengths, and other wall thicknesses. As noted above, the porous high-
density polyethylene, which is used for closure members 14 and 16, can
be made in other stiffnesses, other thicknesses, and other porosities. The
changes in parameters of the hollow bodies 12 and closure members 14

and 16 can require changes in the heat welding parameters.
15



heat wel di ng process causes fusion between the porous
cl osure nenbers 14 and 16 and the ends 18 and 20 of
the holl ow bodies 12 at the fused junctions 22 and
24. This fusion is obtained because interface areas of
both the closure nmenbers 14 and 16 and the hol | ow
bedres12rPB4nel t at  substantially the sane tP¢REUIMNGBFT486
the foregoing circunstances notw thstanding their

di fferences in porosity. Qther bondi ng processes
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i'n ot’her "st1finesses,
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I'i'cas _rrlngtoh, ni ted King :

CANigh & uTfatd C@‘&’%Iﬂ#t%lifbgaﬁdl&&sta‘ﬂ'i&é rRtASuRifosi b edethe
for use 1 n ddsor I'ng noisture in various environnents,
Zdr?@%itﬁ% RNHISBESHE T Shy 66HE 3UREHR: prbBREL, FRNAhEBut not
limited to conventional oxygen absorbing compositions and conventional
carbon dioxide absorbing compositions. The foregoing products absorb
or adsorb gases from the environments in which the canisters 10 are
placed. However, the canisters 10 can also contain products that produce
vapors, which pass into the environment in which the canisters are located, _
and such vapors, by way of example and not of limitation, include

fragrances and carbon dioxide. Therefore, the material within the canister

body 12 will be characterized as "gas or vapor treating."

[0045] In addition to the foregoing, while the specific material of
canister 10 has been described above as being high—denéity polyethylene,
it is to be understood that polypropylene can also be used for both the
body 11 and the porous member 14, and the parameters for effecting the

heat welding can be adjusted accordingly. It is also believed that other
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any other environments where noi sture adsorption is
desired. Qther types of granular or non-granul ar gas
or vapor treating nmaterial can be used, including by
way of exanple and not of limtation such materials as
activated charcoal, nolecul ar sieve, activated
bemewsi2res4 nontnorillonite,- cal ci um sul f atRCT/izsAW8/057486
Cintolite and crystalline netal alum nosilicates. The
cani sters can al so contain any other suitable product,
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TRt G BBhEE Gor g FORERES sIne BESEEEY | cre.

it is to be understood that polypropyl ene can al so be

1664617 Or  BRile dHaGanReel (%iaa?'&@eﬁ %ﬁ@%%&éﬁ haviflg two

- and the paranmeters for effecting t eat wel ding Tan

BRréwd &t5d BTSN d i Yo, ik will DedlppPedSledanadtid @ nister 10
ot her 16 WD 2008/ 127834 PCT/ US2008/ 057486 resins may

REn WaeHbfi€atBd Wit BnyBHeSH ot s @hdtfiEmb¥P&UERRIsCLEEF 1 8, and
FIGS. 1 -4, wherein the porous closures nenbers 14

With dfotheceh@BERds abt BUtdusPlafd tRERhEH erldPfmahiHRR TaADe
descri bed above. These other resins, by way of

formed integrally with the body or attached thereto. Also, while the
canister 10 has been described as containing a gas or vapor treating
composition, it is believed that it has general applicability irrespective of
its contents. In this respect, for example, it may contain a product which
must be allowed to breathe but which does not otherwise absorb, adsorb,

or in any other way interact with gases or vapors outside of the canister

10.

[0047] Following the trimmin'g operations or in conjunction with or in
place of the trimming operations, a chamfering tool 100, as shown in FIG.
11, can be used to form the beveled surfaces 34 and 36 in the fused
junctions 22 and 24 at the opposite ends of the canister 10. The
formation of the beveled surfaces 34 and 36 assures the removal of any

untrimmed edges 38 at the ends of the canisters 10 that extend beyond
17



exanpl e and not of limtation, can include nylon,

pol yvi nyl i dene fluoride (PVDF),

pol yt etraf | uor oet hyl ene (PTFE), styrene-acrylonitrile
(SAN), polysulfone (PS), ethylene-vinyl acetate

(EVA), polycarbonate (PC), polyphthal ate carbonate
(wPeposgr3dpol yet her sul fone (PES). [0046] WRCT/ES2008857486
cani ster 10 has been descri bed above as having two
porous end nenbers 14 and 16, it wll be appreci at ed

t hat.
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thereto. Also, while the canister 10 has been
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operations, a chanfering tool 100, as shown 1n FIG
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in the fused junctions 22 and 24 at the opposite ends

Oén#aﬂﬁn@ﬂ'vﬁﬂ'ﬁfhel@l sed fenctionsmat hed 2afoftthe cReadrad.
surtfaces 34 and 36 assures the renoval of any

UG ftingn@sh e daBS o Stheddutting bEHES 26 préRrapindiped tdQhe
t hat extend beyond 17 WO 2008/ 127834 PCT/ US2008/ 057486

t Rtatiovi ot PR thisaghrah &iglé BefoR@bintingliheibeseléd sarfdces 34
that could interfere

and 36 at corresponding chamfer angles «.

[0049] Preferably, the chamfer angles « are less than 30 degrees.
Even more preferably, the beveled surfaces 34 and 36 are inclined by
chamfer angles of only approximately 15 degrees. The shallow chamfer
angles « assure that the éhamfering operation does not compromise a wall
thickness “t” of the hollow body 12 despite height variations in the
canisters 10. For example, a chamfer angle o« at 15 degrees can
accommodate nearly four times the hollow body height variation “Ah” as
more conventional chamfer angles at 45 degrees. A tool stbp can be
referenced with respect to the fixture 60 to set the cutting depth of the
chamfering tool 100. Two cutting blades 106 per tool are preferred.
Rotational speeds of between 700 and 1500 revolutions per minute (RPM)

are also preferred.  The vertical feed of the chamfering tool 100 along the
18



with the dispensing of the conpleted canisters 10.
[0048] The chanfering tool 100 is preferably rotatable
about an axis 102 aligned with the central axis 40 of
the holl ow bodies 12 and includes a cylindrical body
104 and cutting bl ades 106 angul arly spaced around the
rwoadop/aa18d4 axi s 102. I n addition, the chanferivsgedsosiss
100 is preferably relatively translatable with
respect to the canisters 10 along the rotational axis
102 and the central axis 40 for feeding the chanfering
~ t'gRtiorgoaxiad? iemyatrEarhvanbls 'f‘ﬁé’eﬁ%%d’f?‘uﬂ%ﬁ rgpi 22

and 24 of the capister 10. Cuytting edges 108 of the
ARPFP3HE %@e%&€ F@F@Bd%ﬁvngncllned to the

rotati onal axi s 102 through an angl e Ii for formng
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nor e co i onal er angl e

%Bﬂj Bé"ﬂ P&for’f &fa‘?ﬁf%g‘ﬁgtc#‘éri &eh%ﬁ&?‘éf nbé? tfnlﬂée a{ dxﬁth. 816‘?9

to set t ecuttlng eri ng
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Rot'ati onal spee etween 70 revo ut i ons

ré%s'w. hehé ek fixdlik 6059 erﬁsﬁ{f g 1d41€ 198" dan%3d used
feed o t he chanf erlﬁng tooll-| 1COO al oﬂgg t(ﬂ ?g nbe used in
addition to or as a replacement for the trimming dye 80. That is, the
chamfering tools 100 can be used (a) to cut through the porous sheets 70
and 90 for separating the canisters 10 from the sheets 70 and 90 and (b)

to continue cutting (i.e., relatively translating along the rotational axis 102)

to form the beveled surfaces 34 and 36 at the fused junctions 22 and 24.

[0051] Once the canisters 10 are separated and chamfered, the ends
are preferably printed with the warning message 33, visually inspected,

- and ejected from the fixture 60 as competed canisters 10. The new
canisters 10 with beveled surfaces 34 and 36 can be dispensed into
product packaging with greater confidence that the dispensing will not be

impeded by peripheral edges resulting from manufacture.
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WO 2008/ 127834 PCT/ US2008/ 057486 rotational axis 102

is preferably variable in speed to provide a rapid
approach but slower feeds during cutting. [0050]

Ei ther the chanfering tool 100 can be transl ated
between canisters 10 or nultiple chanfering tools 100
cwo 2bns/1er8d for chanfering the ends of theP@I/U$2808/06%486
of canisters 10 within the fixture 60. Miltiple
chanfering tools 100 could al so be used together with
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time, and the e fiyve-head e coul.d be
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within the sane fixture 60. The chanfering tools 100
can be used in addition to or as a repl acenent for
the trimmng dye 80. That is, the chanfering tools
100 can be used (a) to cut through t he porous sheets
70 and 90 for separating the canisters 10 fromthe
sheets 70 and 90 and (b) to continue cutting (i.e.,
relatively translating along the rotational axis 102)
to formthe beveled surfaces 34 and 36 at the fused
junctions 22 and 24. [00511 Once the canisters 10 are
separated and chanfered, the ends are preferably
printed wth the warning nessage 33, visually

i nspected, and ejected fromthe fixture 60 as
conpeted cani sters 10. The new canisters 10 with
bevel ed surfaces 34 and 36 can be dispensed into
product packaging with greater confidence that the

di spensing will not be inpeded by peripheral edges
resulting from manufacture. 19
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WO 2008/ 127834 PCTI US2008/ 057486 [ 0052] -While
preferred enbodi nents of the present invention have
been disclosed, it will be appreciated that it is not
limted thereto but nay be. otherw se enbodied within
the scope of the followi ng clains. 20 WD 2008/ 127834
PED 202088/ 057486 CLAIMS 1. A nethod of f akeiceossyss
sorbent canister conprising the steps of overlaying a
first porous plastic sheet across a first open end of
a hollow plastic body, fusing the first sheet to the
Qﬂﬁﬁﬁ open end of the hollow body for formng a first
end o? the canister by a portion of the first sheet
that |s surrougqf g¥ afirst f sedi%ﬁnctlon bet we
the firsth BYEA9d of farfating assorBgaie HebEOmRESHE 1S
kxékg {rinning away a remai ning portion of the flrst
hat extends beyond the first fused junction
for separating the canister fromthe remaining
por t i overtdyinde fivstdyoroas ghlashizrdheet agosha first sper usd df a
junction for beveling the first end of the canister.
2. The netHuldwoplastiabody, i n whi ch the hol | ow body has
a form concentric to an axis, and the step of

chanf 61409 a4 48 Sed O sl BodEnd o 56 Gy ok 16r

cani s surface inc

The et hodyahidy 2Fifi%erd ot heAntstE ) §hoffion BRIESIRY

sheet that is surrounded by a first fused junction between the

first sheet and the first open end of the hollow body,

trimming away a remaining portion of the first sheet that extends
beyond the first fused junction for separating the canister

from the remaining portion of the body, and
chamfering the first fused junction for beveling the first end of the

canister.

2. The method of claim 1 in which the hollow body has a form
concentric to an axis, and the step of chamfering includes forming in the

first end of the canister a beveled surface inclined to the axis.

3. The method of claim 2 in which the step of chamfering

includes rotating a tool around the axis.

4, The method of claim 3 in which the tool has blades that are

angularly spaced around the axis.
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includes rotating a tool around the axis. 4. The
“method of claim3 in which the tool has bl ades that
are angularly spaced around the axis. 21 WD

2008/ 127834 PCT/ US2008/ 057486 5. The nethod of claim?2
in which the step of chanfering includes inclining
tWe28aB¥d surface to the axis at a chanf ePCHHEPB/05HS6
| ess than 30 degrees. 6. The method of claim2 in

whi ch the step of chanfering includes inclining the

15" Gegr cost Mnegi ALFARR 2o e nd SRR AeELRGY cps
oA Mo B ey hliecs oo Bt s ERGfe Bl oftess

Seco en_end of the hollow plastic body, and fusing
ttﬁg_n%g)e%gq{ae%heet to the second open end of the hollow

body form ng a second end of the canister. 8. The

met hog of -fléintiHod BF%IH%QQn@vﬁEﬁQh%EteﬁJéf‘?ﬂaﬂg‘eﬁ\gﬁésa

surroundi ng portion o e second sheet that ext

hRYRREs thdif BURR §HRLdl A% EimRPBABRL b b drBRimatel
cani stsér flrg%qtﬂﬁe second sheet. 9. rT']I'he rrgt ho oér c:lln'z!\'—éll rehy
81§H€bﬂé@%.n9 a step of chanfering the second fused
junctton for beveling the second end of the canister.
10. The nmethod of claim7 in which the steps of fusing

the fizrst ThmesiesdBflclahratinciudmd/dstarpofintgrtingaheand
pressure to the first and second sheets against the

f dansste @ Tl eENEh rasrer ARdayiah 4 serohdl parsub pthstic sheet
across a second open end of the hollow plastic body, and fusing the
second sheet to the second open end of the hollow body forming a second

end of the canister.

8. The method of claim 7 including a step of trimming away a
surrounding portion of the second sheet that extends beyond a second

fused junction for separating the canister from the second sheet.

9. The method of claim 8 including a step of chamfering the

second fused junction for beveling the second end of the canister.

10. The method of claim 7 in which the steps of fusing the first
and second sheets include applying heat and pressure to the first and

second sheets against the first and second open ends of the hollow body.
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22 WD 2008/ 127834 PCT/ US2008/ 057486 11. The net hod of
claim7 in which the hollow plastic body is a first

of a plurality of hollow plastic bodies, and including
steps of nounting the plurality of hollow bodies in a
common pallet, aligning second open ends of the
hwoObosnigsdi es within the pallet to a conmDNPCT/US2008/057486
reference, and fusing the first sheet to the first
open ends of the hollow bodies for formng first

f d t t ds of th [ 12.
The. mbl hod s MErHE ehdim PR Hch e 56 o alascbailg 2
S5t s pliralvaidhallon pastiE bpaiba. Boq ARG SFRE! {usoc

t f th t
G SRS HolPRboieS s fomon BATeR algRingog
| ud
é&F%@PP%@pdeﬁﬁhm%FPﬂawth%* B Pep e e fh 2 BRTegy

I d h Th
q?s%cn%ﬁ%ﬂ%af'ﬁsf?e ey e 2 BB st e ow
| | et L t t
%"0@?@? % FiSecpEha SRai ehds of O Sfiferne
second sheet to second open ends of the hollow bodies

For 1 95 nghcsReangh s nNRLARE oAl SSECMAERAR, ©f

the canisters veI away renal
t
IRLGETE i TS A7l 56%&2 AR

fth?{%it@ﬁd&%%h&”tﬁ‘& Pﬁrfhkémﬁu&ftlohg?ors sed T‘@Eﬂ‘?é carfidrs

ctiv cha ering t second nctions

fﬂmﬁﬁ&?&hﬁ&nﬁ@%om #RAFsPinddie canisters.

13. The method of claim 12 in which the step of chamfering
includes collectively chamfering the first fused junctions for beveling the

first ends of the canisters.

14. The method of claim 13 including steps of inverting the pallet,
aligning the first ends of the canisters to a common reference, filling the
canisters, fusing the second sheet to second open ends of the hollow
bodies for forming second fused junctions at second ends of the canisters,
collectively trimming away remaining portions of the second sheet that
extend beyond_the secbnd fused junctions for separating the canisters
from the remaining portions of the second sheet, and collectively
chamfering the second fused junctions for beveling the second ends of the

canisters.
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23 WD 2008/ 127834 PCT/ US2008/ 057486 15. The net hod of
claiml1l in which the steps of trimmng and chanfering
are perfornmed in a single operation. 16. The net hod of
claim15 in which a rotary cutting tool provides for
both trimm ng away the remaining portion of the first
sWwoeea00saridi4 chanfering the first fused junct POFU$20648/057486
beveling the first end of the <canister. 17. The
method of claim1 in which the steps of trinmm ng and

hanf eri d i.n ti.ons. 18
The. mishodT it meRied:Bh Taim ianaeh fbe sPEBTrRPinerd
and hanfering are, carried out ysing different tools.
1amye0RE s PeHaNMED &F acdIE P8RRI hol | ow pl ast i o

body havi ng an open end, a porous plastic sheet fused

to th I4l , i ' )
bt odd G bpBaltt s HIEK  udrfSEuAg fdl'vides
' |1 . . i d
13 34 BRI g ile HeEmlhi g bt bRETEfrst Bndard oe
| , . ' ; hs, th
et RGKe 15 Beedidhcrlon1BF Bellin thelfrsfkha ofafe! {1
p%iisstgler of claim?20 in which the beveled surface is

inclined to the axis at a chanfer angle of |ess than
30 degrees. 24 WD 2008/ 127834 PCT/ US2008/ 057486

17. The method of claim 1 in which the steps of trimming and

" chamfering are performed in separate operations.

18. The method of claim 17 in which the steps of trimming and
chamfering are carried out using different tools.

]9. A sorbent canister comprising

a hollow plastic body having an open end,

a porous plastic sheet fused to the open end of the hollow body,

a fused junction between the porous sheet and the open end of the

hollow body, Iand

a beveled surface formed in the fused junction.

20. The canister of claim 19 in which the hollow body has a form

concentric to an axis, and the beveled surface is inclined to the axis.

21. The canister of claim 20 in which the beveled surface is

inclined to the axis at a chamfer angle of less than 30 degrees.
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22. The canister of claim20 in which the bevel ed
surface is inclined to the axis at a chanfer angle of
approxi mately 15 degrees. 23. The canister of claim19
in which the porous plastic sheet is fused to the
open end of the holl ow body by applying heat and
prves®snaskuo the sheets agai nst the open eneCiois2t08057486
hol | ow body. 24. The canister of claim19 in which the
open end is a first of a first open end and a second
open d, .the porous, plastic sheet is a first of a
first §gor 6'{559 Ganiates of aﬂ@é O4pavhich the haveled shidacs i$sti ¢
sheet, the fused junciion is first of a first fused
e B X S b Hrate'S afappio mAtshiko dsBtsssen
the first and second open ends that the first and
Secongs, pofh%uc?anﬁ%t@%f 86%‘%@@'wrﬂgﬁ‘ftﬂié‘goPo%‘ée;LlS&ié%%e?‘fse
[ evel'ed =~ surface and 'a Secon

is afirst of a rst

_k}gg/ Fodthséué ané 8f m?edh&fb\}/ B%d{/ ibglsatpp‘mgg %%Slpgr% ];JPeSs%Hre to

junctions.
the sheets against the open end of the hollow body.

24. The canister of claim 19 in which the open end is a first of a
first open end and a second open end, the porous plastic sheet is a first of
a first porous plastic sheet and a second porous plastic sheet, the fused
junction is a first of a first fused junction and a second fused junction
formed between the first and second open ends that the first and second
porous plastic sheets, and the beveled surface is a first of a first beveled
surface and a second beveled surface formed in the first and second fused

junctions.
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