WD 2005/ 055890 PCT/ US2004/ 011937 FACE MASK HOCOD

SEALI NG AND RETAI NI NG SYSTEM AND METHOD TECHNI CAL
WO-R@EM055BM0 s i nvention generally relates to di vP@US2004/011937

equi pnent and nore particularly to a retaining system

FACE 1\@&514 t»fompcsEAmNGsAND RE@rmmN@ SYSTEM) AND METHOD

acenmasks
seal ed and securely nDunted to the nask using a band

type of cl anpl ng Elﬂl ng syst em may
i ncl ude , ow the
This inv@gion g@ertme/ rsef;mrmnedqlﬁmmn atntheoxh p@d:ulaﬂyae er eeeat; system Br thiyeod, face

seal, and mougtgx#gbté}#dgsﬁ oik}%xqgsﬁs)that BAEROANG: ARTE schef: Sre PRI D sémgly mounted to the

t types of personnel protectjve sks
mask using afoprdépp gtﬂamﬁ@g mEFad; AEf RIS TYiER mapagyle a redingany SYFt% fha'rf%g not allow

the mask to HdS&adtedReHIThe R, tfadaebat ydeheabodtifg bmd@ecur el y nmount and
seal the hood and/or face seal conponents to the
mask. The nmount band(s) on these nasks may be a hose

cl an‘p type of deBACKGROUIND BRT | ong strap that

be re TOo C The. ends togethér,. .whic
There Y b P SR e PO e e T BT g ST KB U, fonhed sace,
etc.) that mayns K mouhkiag Hahdtinteehinpy secaetyinmuntefd sedl éhe hund atd/an fredsarl dérsponents to the
mask may be what securely cl an'pS and seal s the hood, and/or
' face seal s the mask. This ow t he hood and

Thefrpquit bgrsés) 8n these ks iRy m a&wv‘wrw at e oy AT supfdhat may be
configured SRS HSthEBMs tb@‘t&ﬁr Bhig iODNiCdBdr atlimNting orfightGibg b Bade toakieonadid Thbgghtening

action of the frriotmlixg% ?a%é(s) maﬁé7 ehap'%c%re ﬁa%{p? andtggagsnl%%g% q/ﬁptrace sgaﬁsQﬁPﬁa@?lThls may

allow the hoerbrnd/i fagg sipisrtelfesyeuinthomainteigedfor ¢hargeédr t he hood and/ or
Thd R&Rs ma@@n@wje a gﬂ%@ ok Rbumticy BiPIe a:bﬁhdttﬂlfbadﬁﬁﬁéé of théWingk @h@@MEhood and/or

face seal fit %Qéﬁf“g/?{g‘{‘tg ?qr ggxlmgquo tgf, ¥§E '@% é‘a’“ntff)‘ﬁ gz}ng(sﬁg Et omg'?ne%%od and/or face
seal into thisrgpdo¢ inghetntaskt Thisgsdbeala) kelpto hohd eveaythingdn ﬂ)lgce bemnfé@! all hgendnstalled and

tightened. Tﬁqu M{yeb% h{g&&e{?&l‘tﬁﬁé ﬂﬁgphpsq{aﬁ}( é')mecﬂaﬁ’icgllb EonliR& l§m;i séctlremy m@tfr‘\tmg band(s)

rce of the rmuntln
the sk Y AT AR T ks LB RN 3 M RIS o e pidnounting
band(s)mtlﬁ%@@%%n@ﬁﬁhu@&ﬁlnltdlﬂelhefﬂlemtO t he mask. Sone of the

Sormj%ﬂre é%u%nt{ng ganﬁé dm 3 teﬁ@ad%alﬁgsg g’no{;l'fil Cellds %tsbu@ﬁééqaacﬁetd V\ﬁt%erﬁ’rA problem

may arise wiren gIksks upgig mguntingirand(s grebet ﬁd(est}y Tingaifed tmchEﬂP?fb(ét‘J PS}ed -as they may become
loose. If ther@ﬁcﬁg) @écexﬁéjloé’s@ thed hﬁpﬁrﬂke}boﬁﬁﬂawﬁ&ﬁﬁ imadkSnaly Beptattdym BHCGHMRnation of the

t band(s) .bec th be th
hood,fce se&‘?séﬁeqnavg R REP R ALY CBRPREe (1 om Ay
The %,%Q;O dalfl ))r coer!se sncurrpnﬁg Eeu%rop%duée]ﬁqg 6)?8%61 %R)'tecm %gﬁs use the mounting

once.
band(s) desigrgio owainelicgd adlscoeseshney hayira fapmeovptingSpmgPent wenferdes sfgspmentisaling

of the hood ﬁ@foﬁﬁ&@%l toWe%ﬁ@ tl'hlyﬁap RS Iﬁ/ﬁermﬁ/allblﬁ fayl U8 €lakiFed Bétidef the mounting band(s)
(s) gﬁ %B no $ hoeod land/or face seal, nmay
and the mash%ﬁglgméa@ in % H-a}éf acgﬁe gfﬁlé mask- . oo for the
That tnagbesevetal diffatrt types ofifoodslasl/dr Gaselseals.ofome minleegustatiiod ergust a face seal.
Some may htaPeether‘[B%l%Eal daSo fnb ﬁle@Jf 8 hoddd %Qmé RS s@alcll ﬁgfacer@é{ the the hood under the

ween e nounti ng band(s) and the nmask
mountmgbaeé(e)mnutfngnﬁdnd seaI ing the hood and/or face seal to the

H@ﬁ%ds atm&ff&e 5ealY mBthaQ wetirglgrodvd rdtde bitcreatyias theih fdi e edunting band(s)

oo Sy 550 S5 ST M 4 R e
the mounting fayi fechen busfng ettectblow dulleGoutroimhstwesn hekmopiiing band(e) agdmpsk. Botlethe mating

groove and Mﬂﬁ‘) opﬂgﬁjusldn gt(:t‘l{e eﬁm the flap may fail if the mounting band(s) are not properly maintained, are
out of adjustment, or if there is a catastrophic failure (broken bolt, stripped nut, etc.).

) * -
What is needed is a retaining system that may provide a redundant, retrofittable, and safer system for retaining

masks, and the like, a greater level of safety, and may be retrofittable to existing systems.

SUBSTITUTE SHEET (RULE 26)
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nmounti ng band(s) on the mask. Sone hoods and/or face
seal s may have a mating groove nol ded or created into

W@ b@s0ssp0 t he nounting band(s) to mate or fitPCTUS2004/011937
Sonme of them may have a bunp or protrusiop at the end

of the nmounting flap that may hel revent the
rmuntmgflapleiS(Eb tI@EV PIONed out from

ExemWEl emﬁaa&g%en surrpagl nﬁ?ﬁ%ﬁb%ér?%lﬁQQS tnlﬁ > cludgg !i Ias a%og?%i confn ggred to cover a
head Ofrrayerf gngunt and lhfegr#wuﬁth? hepdisaritpisy togpupleripihe prskysod 10)f0rm a seal between the
hood affBthd¥hak A8 haffe® cor@idireddb caapik Lk ARt and e mofnt bid@r € s a

catastr Ophl c failure (broken bolt, stripped nut,

etc.). What is needed is a retaining systemt hat may

provide a r eBRIFINDESERIFTIOAN OF DRA WANGSsy st em

f tarmng, masks, and the tTKe, —a greater tevel of
S §¥gy§3 ‘Saaé’ﬁ{ip%‘g? V5% of Helpiging PFEB F“@Ofti’éig e g?fe}nﬁl@w §’}?€‘idé‘}?§t
SHEET RULE 2 WO 2005/ 055890
éfcftf F%‘iplvé‘?f’ BT ORIME Fp7oa st

. %@g@mﬁoﬁe o) o@gb&% ofta gﬁ%a&&algg BlahGesis Efflodimen;.

ding a sk hood configured to cover”a
Ofrighire US B pershe bR bW &aﬁb@mbﬂf e gs@h aWoldhhg 1d¥8 @iy embodlment
configured to couple to the mask, and to form a seal
b Etewe dh istalperspeGivh giowd ofarpdrtibihe a gk, ac@nithgdo dnaranpiey embodiment.
configured to couple to the mask and the nount band.
BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a
per spBESTMOBYE FOR CARRYINGOUERTHECENVIENTHONN

exenpl ary e [ t ' i | ' f
= por t MDBE®) KER ARV IR G AU RHE IRy BN TSN
e RO B Hescriptb@ seFloM Be®wdn dofinedtioft WRB@Be dpPentd @MW ifintended as a description
portion of a system according to an exenplary

of exeRPIAG Ginb&ikhentsFing) i ®t fended t@ rp@ERPRE bhly Eormé @wiGEh tBe embodiments may be
portion of a system according to an exenplary

constrtgihandionmeitized. T dgagrigsion isojsejs fartipthe fyprtions iawéhe‘/siacelwcgﬁf stgps for constructing and
portion of a system according to an exenpl a

PR T BESTT M HORICARRANEE v R ht the sameo
S) , FOR CARRY NG det ai
equlvalélétsi%/r%?%% %ch segyepces may pe fcg %JTshec“Ey di erent emmlmen S ’cha%E i also intended to be

W T n connecti

N d as a descrl ptlon of
onBRREL IS SRIRE LR GRIEC, 2

xenpl a i ntended to represent
t @Qe@ﬂrﬂenfb@dlﬁ&né nkhy WBdrSdtetd AhGo DG cER AL IRt 18 e FBduced with the mounting flap
constructed and/or utilized. The description also sets
area offit@hbdd ahdier ficel mttbemg@learndcweﬂ}e:owﬁqmemmmtmgfoar@t @lpsfmﬁt@dge of the mounting flap
constructing and operating the invention in
oféwn@t@d/eﬁawseahmem exterdeds thenfolded baskspdatirdad ownrelvaranided, cte.) to itself

o SRS 4GB P LD oo

hollow ép]ae%wzgve é)fjgt%s o ﬁ}lgeEMr%s'?]fOM] a w1thant1 1? w%lccI ma aﬂgﬁ tﬂ«? S{?Aﬁ&ﬂ% bgﬁ to be slipped into, or

e spiri
fed theheﬁlyéél lgﬂnto El)é ﬁ&lﬂlzv%y ttﬁ%hﬂfﬁ@&@mmﬁng‘ bglgi@s‘j fBQHe@B(% @ﬁhm the hollow area.
and/ or face seal that may be produced with the

Screw(®Pd# dtheNGuplin@ Revicdd HA cEifiglrARnd 1Y dhed el ndtallel AtEths RaintifShand(s). With this
able to securely couple to a nounting band. The front

config@alipe, tizfe ridy e mpassiblergy fot thghoodand/ar fark sdahiesehayaseifrarthly raqunting band(s). There
face seal may be extended, then fol ded back and

may algptbe addiienpl Kl@f@w‘ljacerg Fogl@aollowe@%mh @gycall?w thghepd hagess mounts, couphng structures,

or buckles that may be attached to the mounting band(s), to be accessible to a user.

Once the hood and/or face seal that couples to the mounting bands are properly fitted and installed onto the

mask, the mounting band(s) may be mechanically coupled to the mask. This may be achieved with several different
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25 creating a strong tube-like hollow area | arge
enough to be configured to receive the nounting
whawd(053890 The tube-1ike hollow space may havePCF/U8100€611937
method3) incaR 5, ol 18 8imitt @HBeghednt ]hshté'(s)l wise oMAbIEE), SFRM1IRD thio¥¥n i Brounting band itself
nmounting band to be slipped into, or fed
and usih§l@redt, bblaLgdnuta Mie ¢oniieoting petefaDdebignmayrbe prefeiricie@liys of ease of manufacturing,
coupling the nmounting band(s) to the hood, within the
less mafirdinknseyaug tetier seatbeeramagstpenble the triasky as el pi satiny r@eﬁtrmg@ﬁ exigtipg systems.
configurations may then be |nstall?d i nto _the nDuntl ng
b &R f’@’}’PlaW‘P‘PPdWﬁP%’fth%‘i?H’feFt&% PlalP Roigk allow e %T"ﬁ‘éa;blhﬁ’é" gexisting mount bands

ood andé&ew ace. se

and meglfso ﬁih? ﬁoém\r{:%}éﬁﬁl gre, Iéla Gve da(n o)rlﬁce.ﬂ;' Jélban elonga?eld s 09 %%gep Q4. aIl“he bole may be
shppec?oqgl tﬁe' th[&%lf thE ﬁ’éaﬁﬁ’an%gs] & @llhd Q)loco{lﬂ'fﬁg MLAKQ Wn e ﬁl@untMaﬁ(Rs) The connecting

may al harness nounts, coupl

plate m2y thétbe Hlﬁ%ﬂ; such@at 104K34¢ ls@fught Babeehy héﬁ@oﬂ{e'h@a@ hﬁ*ﬁ%sirﬁbuhthﬁd and the mounting
nounti ng band(s), to be accessible to a user. Once the

band itketfOUsigyudéraratefsmalier Ideeih the dvarectng niple gis comedtingplarpmantthen ge securely coupled to
bands are properly fitted and installed onto the

the magkeby Rrillingtacholagn it rhadiepng ame@swswwvots andpptdommerhanicplivfasten the paapecting plate to
to the mask. This ma chieved with severa

the magk; griofipreAppling %’nﬁﬁaﬁe‘@gs/ RV 9 o PCT/ US2004/ 011937

tn g}%(dn%ary e gocfijmenp 3 the Ecrlil]}le(c g pla n{yéh%gv fgr(%etrof l%bn ptg &) the e sting mount band(s),

and magBH)Qﬂié Qﬁaa@%ﬁiss' n&cﬁﬁlng stuc?d? QeaH Sdridek adfabth® bucpIQ {htlt%na? Béjattached or an integral
nuts. The connecting plate(s) design nmay be preferred

part of IRGASRIn®Hlate B By aldd Bt bifthe 1@l credt @IS H¥MEAAORAEUG e distributed to the
and better sealing arrangenent to the nask, as well as
connecgiggsiad rath@titrao fhe mointigs hd(®xi st i ng systens. One exenpl ary
enbodi mnent of the connecting plates nay al l ow for
r dtdiemapkaBipining st aqcpreingte s XPTRRJe eRRhefimeR fsaowndn Figyge 1, generally at 10.

o sl T BBl B SR Sl o
mask lq angi a lban@qg gon?%nﬁgd tt) Qﬁpfg %qilo&lf 12tt(brgasE ??ﬁa{%%tﬁ He ﬁé}b it ?In;:lude a harness 18

or coupfFrng structure, on't ing
conﬁg&&ﬁo EpIE £Ghid@, suddludt & aﬁ@gﬁt & waRe mééﬁg ereaidd @Rl dhdtdinell Bween mask 14
slot i's caught between the head o t he head harness
and hoB®D12N4s wall ttbetrdeh Hobe12madioriniasiON4, dnandset.t sel f. Using a
separate snmaller hole in the connecting plate, the
C SpeaTtlinmy alpd iatlederiap brablesh20dkat weda celfigurelio plupld tOtU@Sk 1t4hted to band 16, as
mask E%pdrl||ln a hole in the nask and usin

well ashpodd 2 tem é%ayﬁﬂ“{hertna:luﬁ%@ﬁ gﬁwo&e&ﬂdp 9racfk5t§ %@qnffgﬁr@g to couple to mask 14, band 16,
nnec ther

and ho e‘gﬁf “@&] It}gs(cio H;uratécgl IB%E ?‘{) a@é poog‘n@m%ebe se]curgk} cou% ta%e%er 5{1(91 tl%at when a user is
using tzuﬁ eys&% pr\gﬁérlop Snd? lal%&seth 10%4 11118/\/36 c&fbleﬁ ﬁ)%&l%i‘ éa'féﬂbs'uéﬂ tﬂa)( aﬂ: & water may not

st1 ng nount and may provid
enter, NAr NESS nountlng stud or head har ness adjustnent
buckl e that may be attached, or an integral part of ‘
t hrert@AuRe bantl Bgmp/ ta tirgegralnithshooral? irathdt dwiay bessofipdaddechood 12 sheh that if band 16
pul | created by the head harness to be distributed to
loosent, fitevill wu Alivediaid s apd kaod 12 tqtséperptet Haay alseaohadlaheodd2 to separate from mask 14.
band(s). 15 A divi mask retaining systen1acc A ng
Hood i?oqubeecx@‘wpqe%\w 9P B0 TSR DY 1 ey s offces 40 to allow
coupl gt?{glﬁ% oé g?n&:llg 6) ef(tsndqef;: regh)goe fl ls‘%ofcl)g 15 Iil‘(lr%o gsg ?ng:lu¥| aesvé\%}'xg{ﬁ v@lic& 61ay secure the
' BGhtelBhat other hood and band
o 5 T 0 oy Pt 0. B ey
conﬁgﬁ@%ni hlsf&elnag diff&r6d: bedBling cEhBEIRBEs 1k be @A) gdéskel. t o coupl e
to band 16, such that an airtight and/or watertight
s @aahd 163nag Ineladee chiptupcitruviiras 6 &that mel Hoednfieweed torgpujle t Harnesy]§and brackets 20 and
hood 12, as well as between hood 12 and/or mask 14,
and a user. 20' System 10 -Amy al so include a top
bracket 20 that may be configured to couple to mask 14
and to band 16, as
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wel|l as hood 12. System 10 may further include one or
nore side brackets 22 configured to couple to mask 14,
whawd/ 03B and hood 12. Wth this configurati oPCT/Iezk4/011937
22 sucl;l-tﬁat anglBR Al ok FateYht BRI BEGE B in&MRL&Bod 0B eEELsk B4ICh
hat when a user 1s using this systemin water or

Olﬂla&r 12 &fa@ 8BS, diving RoddGiich thatitmagBy/coliizue Old phode thadgat dii@tiser. Furthermore, hood

safely such that air or water nmay not enter. 25
12 mayFag miafipefromoreeprenb,an ethet Guataniay thiyanay be usesforl diwigt firefiebiing, d Rthprctivity. Hood 12

that it may be coupled to hood 12 such that if band 16 )
may furths dnsfyde fa‘fetseaw fhatrfeay b5 IcorEgrrestif qoriast e G arset such ghat when the system is

utlhzec?, Ialg }%& Sa&d/ﬁ_r wate%bﬁa E%Vaal%tl 18 h%%egiﬁ%é 35 ?]ds tgg) "f:lace ofe a user such that an
alterna 1\%%%21%&15%})&%5% nléagg %ﬁltkeg@or% atﬁlgggﬁ{zva‘tgr &Qq(ﬁrelcﬁ othg'@g.la{mxxzhere an alternative

al OM/ coupl'ing structure 3
breath@@ib?argt@ it @sifdt R de RS- @taRt Bbt@bher doidrailohs ABYbealiARd, as desned.
i nclude a seam 46 which nmay secure the hood to
I Hed .2.may flsobe canfifuirgiita biifives 40yt vakdlow eoupbugdinikGires 80 th @oahd therethrough.
12. It will be appreciated that other hood and band
Furthe@0reclond 12guay &¢ ¢opfimired tode pipled tg bangd iL§ fuelythat bang bagpil hcn)g 12 are integral with each
configurations may be utilized, as desired. Band

other. %}y cqupling g@ébecmewﬁﬁo%wltw&q, lezssuglbthit H%{lfi lﬁﬁrﬁy rﬁgde in 1?}-166 area created by the

f 18 d.b k d
loop, aptg)nw %%g S %1 %}brg lﬁg‘fg‘% 8’% 1§%a}1§er},élé)ar{sdag Hl%% lﬁ: reimoveadl%rom ahood such
that wilth & LJVQJAE gédcb"r AR LR Lahmtr?ﬁ may be mai ntai ned

t ween and mask 1 Hood 12 maybe a diving
heagh ﬁliﬁt?pléahﬁ& hdsd clABMAR cE@iglrktBh thetnal e @&asltdHetighaeditdahat an airtight
of a user. Furthernore, hood 12 may be nade from
and/or veRfigiesl may botrbexd tewear ivad 12 imetmasalAd. bie willst@chppreiated that other coupling
diving, firefighting, or other activity. Hood 12 ma
configfrefionspad desigiesimayiee utikizee fos il 135 desiyed: Bﬁw6 Eféyp@e]#ﬁmaﬁﬁ?féﬁtatlbm also may be

contact the face of a user such that n the.s
made gf gthey mipierifl} Pelps plaﬂwamow&ﬁfu TR C " itions et

b Ca%i?i{lrr]r‘l:a? enaemqlskb %{&Ae% ?or 1§i%§ foB ﬁr%ﬁ ]9%;]& r(‘;ﬁ"ler a&fv \Ql{ere%n Eﬁﬁ%ﬁt and/or watertight

ha erna rea g appara us may
seal is Héc%ésa{r% %xdwlfeﬁ) bn Jﬁgﬁzﬁgpbr@ﬁhlﬁgrhpm Essre BT derefi,l of Boedddl or Bﬁér activities.
tuation where an alternative breathing apparatus i's

d a%p bréditet 20 napdohple tORash PpViScral edlt, kil adieiivegdr may be integrally formed with mask
configurations may be utilized, as desired. Hood 12

14, or bty calpting dosfigoietidni gyudesired. Vilop hracket Z0inpg suclidr anlogifice\fid Hhat may be configured to
all ow coupling structures 30 to extend therethrough.

allow qoupling vuptiie 80 tofruigntl thepetliienph e hindd b Fogpesk Yt Hetop B@fiﬂe*e?& Top bracket 20

may b%\j%ﬁqb?afg)gbrﬁe?al,i%%& c%)gl?(gun?sﬁ 1‘ e% gq&%?l?rﬂg Oﬁgvméma%l\?ns thereo? %r otlher materlals as
@gm%OOD within hood 12, such that band 16 may reS|de |n
he area created by the | oop, and band 16 may be
S @m% %;al:léélejﬁfs CBW@Q | Supte R 1420 to bihd i §iS cHMRMB fuctuds 30. Side bracket 22
band 16 may be renoved froma hood such that when a
typicallAME QBN biSfic 820 eltbwRbuplifsirticdl 30itd ext¥Bd/thdehrough hricedide iBangkcond position
16 is typically a hose clanp-type configuration that
such tinBsidetbercieolphédash hdiart segin¢hevarledseband 16 Furthermozd, pinde G#d 16 may be integrally

and/or watertight seal may be created between hood 3
coupled mifh rpgd k2. llc@d 12 lpay\pp 1:quplbcgo Qbsb 14ip prpirtight 3od/gf watqrijghtmanner. Side bracket 22 may

be couglg(ill'I tB :mlzgg4 YIE)? SCig ;Ld)it %lézer:taJ e%g > gr% grocg)l%é a%(régf n‘ak{on zts desued Mask 14 is typically
a mask usetﬁn 91reﬁ%?1.xté% %hwng o otﬁelr %{g[{,ﬂy be made of ot her rrat er ials

npoun rubber conpounds, netal
COfpRYAER con@ﬁge&@&mﬁlgﬁtzbdﬁﬂ@ stlRQFee 80 such ilbmléirtieht da@yr wakrtight seal may be
mask utilized for diving, for firefighting, or other
maintza@H bativdely faodwed 84 ad tiki usdris gat, amiathod ou ainipltt exd/dr ghtertight esal befwsen mask 14 and
necessary, or when an alternative breathing apparatus
is required, desired, or néeded, or for other
activities.




10

20

25

30

Top bracket 20 may couple to mask 14 via a screw,
bolt, rivet, adhesive, or may be integrally forned
wordlvosssk 20 14, or other coupling configur apCDOS2084011937
hood 181 €$drie8A 8 miPRc 1R A&HEQY70 & oFBdts 120 €lahtdE708Mdy BY dohttgri@d B@xtbra@tound a head of
may be configured to allow coupling structure 30 to
a user, Boviced thiteh@nBiubatiand @by Be@tilted by dsittanehifits 72 maymknfibdredia douple to coupling
top bracket 20. Top bracket 20 nay be nade from
structurredta [Morqrhaaohd arificcommy beredds top sibdieqoudivgyioeinel 30, whiclmay be more safe such that
conbi nations thereof, or other materials, as desjred.
hmesgsd@aywﬁ deesdikely sopmpauple Gpp |°@1{RP@&“B“6“?§ b pﬁ@nﬁ%l 8ingRically madgfrom a rubber
and 1 Vi a cou str i de bracket 22
and/or ?.%St‘f V2 lRiet: (N '%fwe‘ﬁ’& P %é‘? [;’g%ls oriY % tuléz “BF T Sére‘gl | ow coupl i ng

S tF[ H}%tz gl{d) s §808E Qp &‘3%& & thex&ﬂﬁirfén%&iﬁ% oﬁi@stkegl Qhé sgs@en{ ﬂaty%clude hood 12,

econd position such si de bracket 22 anhd nask

mask 11 An@ba8d B THE sgitéfn 16UR Belude@pldABE: 706and Fnf 1 6184y TRIus coBIlNESructure 30. In
band 16 nmay be integrally coupled with hood 12, hood

this emb&@imid@y hdva 1210 tipligekdtaedeirs band 16 shdh tiarcoeiling strgdiire ﬁl’wﬂl extend through an orifice
wat erti ght manner. Side bracket 22 may be coupled to

in hoodvigsteh that ter taacket 2may ppuple ¢l coupling siragture g Riendiragkst 2<tnaay @lsqaspple to mask 14 via
coup Ilfg configuration, as desired.. Mask 14

a nut-afl%,?ﬂlté:g_q }g&yratlog R/n &g\@ede (ﬁ of Fo[u@lfng Qcﬁltﬁigqxiﬁwnsdlimv Pﬁlﬁlhzegras desired, including,

but not?181|;]tec{ to g‘ﬁ%\z\} }/we dhe51 e a'r_llél{ E%S In]’tf?iﬁrlngrﬁ&%v gnl tgp%rac?et Eﬁts couulgé t6 mask 14 and to

cou ety e d suc at an-arr

band 1%@5&{0&5‘ ?.Eﬁtlyﬁ@(ﬁllz O@'youplﬁlg sMthS@'aﬁlﬁl‘#lglg @ﬁdyg? @Qerﬁ&@ﬁaﬁrﬁ?i}e created between
4 an e’user' s face, and also an airtight and/

hood 19@4EHhAsk YWvhes 84 16 8lHiRERI MBRckenthyo aBde a cothp\éiod 9@151'11%5)51&9&1 hood 12 and
PCT/ US2004/ 011937 hood 12. Harness 18 may i ncl ude

mask 1] anges 70 and orifices 72. Flanges 70 may be
configured to extend around a head of a user
h drigengé showg %r’r?é?mpéa@fﬁﬁbgcblfﬂ@t jeain drcldine hoed 13t mask 1249@1‘1 b'ﬁ‘é 16, as well as coupling
desired. Orifices onfiqured.to c

7
structuteaﬂp”rl}lsnsejsterrglflary&lf? Jafl%cé a%%ra%} tttaHé [ﬁl]léed B)rcptfp eé %yj B well as coupling
structurec.y pll*‘u%h rigors, toi)lbpa e? ?0%1%# arlucﬁ:% c %gn%%t]ﬁ%{u e 3§ ﬁiat 1%1{1&9{ F%¥ 1@% to the flanges

fore Saf ness ess
70 and%ﬂﬁ&zypi (ﬁ hﬁrﬁ&!ﬁﬁ@é&%&lﬁ&uﬁé fbdk 14 %§0d319 andHREORSE alilt%hﬂ afd/or watertight seal
typically made froma rubber 5 and/or plastic

betweed QEROILNEI mBRVI VA nell 6 TrereciTiat 6dei il ShelTity sAE Clupling Z@wkuréd®) may also be
desi red. Figure 2 shows a close-up view of an

config@xdnpdualeyo lenixo d$ weertrely ouplrdowiia taamsk Ppad wystielncenplp the System to a user.
i nclude hood 12, nmask 14, and band 16. The system na
a|F%re|4m@pw~,a@émd@scom@@éﬁxewawam@dwﬁwe&%al%w o g clude riies

T e
itself. ]}lﬂ‘[hlélr(r:nto l,él‘ %ﬁ%{s} 4¥VI %re cogﬁé}eg 'Ehdang\gEo%E&E &oap !;e th Ie)g&lg 3181'6 OH%QQ allow coupling to

suc
the magﬁ b RssdPa syggﬁ) 1ol $38dy a%@malﬁdé a@éaﬁl(% GhitR by BeQolR&Kd to allow an area
via 10 a nut-and-bol t conflguratlon as shown,
for sech@l@&‘éé@ihng Obah@sf t1eQutpinl Beantdniay Biredi, hoveser/ma ydhegve may also be used as well as
utilized, as desired, including, but not limted to
other cowpliayvonfigusatdns, andtkied.i R]aghenaqxd itwi e pipkasiateq that plthpugh bagd ]:Qesi- shown folded over
when top bracket 20 is coupled to mask 14 and to
to creaegthe apacio tetiwedarhothsy condiewatipys Ay e pdiapsh fuysofer deyigss é°upled to hood 12,
30, an airtight and/or watertight seal may be created
mnm@ﬁ@?ﬁéﬁﬁ““ﬁbod 12 and mask 14 when band 16 is tightened
915 gl%v d% e&e%gﬁify%%{)o%m?enﬁmﬁlg §§Skr%§ R 'fb@é 4l ﬁ%ﬁﬁ%@lﬁl adjacent to seal

I's Figuré 3 shows an exenplary
34 sucﬁ‘ FflJQtoaq laﬂ%ﬂttan@&a\‘aﬁrtﬂgm%aﬁgéy% IR ethden séBStand the usai B8, HRA A2 may include a
6, as well as coupling structure 30. This system may
face seai Rhowanet iteli@ baadpeepiatd that Red sefl 04 tnlyete coupled rfhiegnartsed the gystem including the

couple to mask 14, as well as coupling
-5-




structure 32. Furthernore, top bracket 60 may include
a coupling structure 32 that is configured to couple
wa o006k85890 anges 70 and orifices 72 of har nesspABUS04/011937

mask aRE R SAsHeGOM DA Bin RSd1218k 1id& oRNB&R61401:8 a@RChd Harnbds @ Bec@Vbd and for coupling
airtight and/or watertight seal between hood 12 and

structuf¥B® kxtddl, theteShrovgh o aBSy doetling ehhetniaek 14S€band 6] ad Wl af laeess 18 and hood 12.
seal. Coupling structure 30 may al so be 20 confi gured
t &Vithdhepd enfigyrakiens.thesforcd & thedamess mew baydistuihyistl ¢ Hatof the2ysteg other than the
mask 14 and to securelmﬁcouple t he s%ﬁten1to a user

mount Mneu}"@ may incrrasrdhe s20h ofd md ﬁaov% the Bapd t@*aéﬁmggll?fore being replaced.

d t
ot et 4p B o i s Raral B s O ARG s ipgoive of e
princip%? gﬁ]ésoﬁgsgrﬁ vld2h® Gned B@&@caﬁc[n?ﬁﬁt PIP@&%&J&?{: o Jithid Be scope of the invention.

over and secured to It er nor e,
Thus, WWJy' R eanfp3, Bk 8ot GP Ot BT, @ﬂerﬂaﬁve&]ohﬁgﬂtaﬁ&@ Rby Butilized in accordance with the
structures to extend therethrough to allow coupling to
teachirdierefm Rccaadingly, the diraingesddegtiptéon siesitvetrmtivd-dod obt hZantiape alisitition thereof.

i ncl ude a seam 46, which may be configured to allow an
area 25 for securely receiving a band of the system
Seam 46 may be sewn, however, an adhesive nay al so be
used as well as other coupling configurations, as
desired. Furthernore, it wll be appreciated that
al t hough hood 12 is shown folded over to create the
area to receive a band, other configurations may be
utilized, such as other devices coupled to hood 12,
anong ot hers, as desired. Figure 4b shows an exenpl ary
enbodi ment i ncluding a user 38. The face of user 38 is
typically adjacent to seal 30 34 such that an
airtight and/or watertight seal may be created between
seal 34 and the user 38. Hood 12 may include a face
seal 34, however it will be appreciated that face sea
34 may be coupled to other parts of the system
including the -5 WD 2005/055890 PCT/ US2004/ 011937
mask and ot hers, as desired. Again, hood 12 includes
orifices 40 to allow the harness to be received and
for coupling structures to extend therethrough to
al l ow coupling of the mask 14 to band 16, as well as
harness 18 and hood 12. Wth these configurations,
the force of the harness may be distributed to parts
of the system other than the nmount band. This may
i ncrease the safety of the system and all ow the band
to last | onger before being replaced. s In closing, it
is to be understood that the exenplary enbodi nents
descri bed herein are illustrative of the principles
of the present invention. O her nodifications that may
be enpl oyed are within the scope of the invention.
Thus, by way of exanple, but not of limtation,
alternative configurations may be utilized in
accordance with the teachings herein. Accordingly,
the drawi ngs and description are illustrative and not
nmeant to be a limtation thereof. 10 -6 WO
2005/ 055890 PCT/ US2004/ 011937 CLAIMS What is clained
is: 1. A mask retaining system conprising:




2 a mask; a hood configured to cover a head of a user;
4 a nmount band integral with said hood configured to

weowplosssp® sai d mask, and to forma seal bet Wwe€nUSaENG011937

hood and said mask; and 6cg Rgppgss configured to
coupl e tG—S&Fé—m&ﬁéﬁﬂﬂ}%ﬁ%ﬂ#&ﬂﬁﬂﬁ—*ﬁﬁﬁF—é@ﬂ##gHﬁed to

hol d said mask against the face of a user. 2. The

What SIS gﬁgof Caim1, further conprising at |east one

10.

racket configured to couple to said mask 2 and to
said mount band. 3. The systemof Claim2, wherein
sai d atA herstaindigeyskma@lepiisiigncl udes a top bracket. 4.
The systen1of aim2, wherein said at | east one
bracket incl’d§é% a side bracket. 5. The syst em of
d ai m 2, wherhesdronfigimgd ewenst 2 isedrf28shpri ses a plurality

of spaced araa,{otmtwamtég&gwm&a@ héod Corifi@&d t6 Buble BLAki€ GhadikOand to form a seal
couple_to sa¥% rnesaylgqﬁ;o said at | east one

br acke VgD S @’ B8 aim1, wherein said hood

i s confi gur edames coaﬁmedeo @nyde t epideakiand sgidimountigid) ttonfigured to hold said
band. 2alreaildfe BYSHEMLT Caims5, wherein said hood

i's coupled to itself in a loop-like configuration to 2

recei ve and secure said nount band, and incl udes
ori fi case fyster bf CimS afufihet @uptidinggt 18dst diue bradkersoiffgursd@ido douple to said mask

ngp$s-§§%§%&ﬁhpass t heret hrough. 8. The systen1of
d a|n1%,

erern said at | east one bracket is
configured to couple to said coupling 2 structure of

sai d noyatyseaBeclaifh.2, WikRinsyis biadiki@he rdcRdt FcBdddh e Blatkes ai d
at | east one bracket conprises a coupling structure 2

configured to couple to said harness. 10. The system

of d aiTiw YstemheClaing, wigiedh shid pires oncluart inglades a fidegbracket.
plurality of flanges configured to extend around said

hood; and a plurality of orifices within each of sajd

pl ur al i 15 SYSIPm %lﬂﬂe’rsWI?fE?H‘fSF‘@ BPEGband cEBise &Plraling of sprcedppart coupling
C Ghyztuireld gonSifuredad chuple @fsais Bargbsspdita saida mest oderbthckaai d

coupling structure of said at |east one bracket. -7

WO 2005/ 055890 PCT/ US2004/011937 11. The system of

a ai m e syips PEFIRmApYhsTeinfaif heod & cofisursd 1@ r5pive aafl forsgeugsfaid mount band.
orifices may couple to each of 2 said coupling,

structures. 12. A retaining system conprising: 2 a

mask;
The system of Claim 5, wherein said hood is coupled to itself in a loop-like configuration to

receive and secure said mount band, and includes orifices to allow said coupling structures of said mount

band to pass therethrough.

The system of Claim 5, wherein said at least one bracket is configured to couple to said coupling

structure of said mount band.

The system of Claim 8 wherein said at least one bracket comprises a coupling structure

configured to couple to said harness.

The system of Claim 9, wherein said harness comprises:
a plurality of flanges configured to extend around said hood; and

a plurality of orifices within each of said plurality of flanges configured to couple to said

coupling structure of said mount band, and said coupling structure of said at least one bracket.
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11.

12

13.

14.

15.

16.

17.

18.

19.

20.

a hood configured to cover a head of a user; 4 a nount
band integral with said hood configured to couple to

wa 2a00d/0sm9k, and to form a seal bet ween sai d hporoUs2904/011937

said nﬁﬁkéyst@n & 3% N6 SHer6i0 ible Gldfi 6 of QidPOIHNyaT biiic8Aha) couple to each of
rrasﬁk aﬂd to said nmount band; and at | east one bracket
c ¢ 1Y

PadBtoupl e to said mask and to said nount
band. 13. The systemof Caim 12, wherein said nount
band compLhaessih, b@ehgone coupling structure 2
configured to couple to said harness and to said at
| east one bragket. 14. The system of O aim 13, wherein
said at | east one bracket is configured to couple to
sai d at | eagtoodZoigeretoupiler atgadtfpueture of sai d nount
band. 15. The systemof C aim 13, wherein said hood is
coupl ed to iemewitpandintegral wighseif peod conbimreddeioup!p iorfaid gash, and to form a seal
recei ve and secure said unt band, and incl udes
orifi cggtwfe(?Saé‘i?]i‘o(?e\/anéié?‘ﬂim&%ﬁpl ing structures of said

mount - band .40 RASSe L ARKELAY UMb mekOang HEiaSYR SR

Claim 12, wherein sa hoo coup to itsel

| oop-1i ke CQAfdsEAE BrhikeitodiRuredo ABRV/BidALL HECUSEmSaE Bhnd.
nmount band. 17. The system of Caim 12, wherein said
nmount band conprises a plurality of spaced apart

coupl i Me sy@ers b Qg U2, edereio seid rgawnednd comprizesit Bast ane saiplihg structure
harness and to said at | east one bracket. 18. The

s yefewsdsp cqupla tamrid pameipag &9 spid atdeagt op braickkist one bracket

is configured to couple to said coupling 2 structure

of said nount band. 19. The systemof Caim12,

wherein, said at .l.east one bracket c ri.ses.a upling .

st ruot 0P8 S Bt RE P B BREG R L AlyE s s
T%Sec%xpsr&gmugtﬁre%%m% pafifi€r el n said harness

conprises: a plurality of flanges configured to

extend around said hood; and a plurality of orifices

wi thin _each of said_plurali, f flanges configured to .
coupl e Thosysgp of CHuddih e@fﬁl‘{%’f"g? &oupied fgétfeéf in gloppsjff£onfiguration to
badteiye Mt ebcwasaitl rocniibhndgnd Sicludes buifices to kllosahid caplinga@mstures nisaid mount
brb@%!&?é%stﬁe%eﬂm £005/ 055890 P_CT/ us2004/ 911937 21. A
retaining systém conprising: 2 a mask; a hood

configured to cover a head of a user; 4 a nount band

conf i guhed stk ofoAll1e, wheres sdidhob®E kouplBdltoStedlfdn NeaHlike ddtdiguration to

to form,a seal betvl\)eey sai d hood and sai d nask;
receive and secure Sald mount band.

The system of Claim 12, wherein said mount band comprises a plurality of spaced apart coupling

structures configured to couple to said harness and to said at least one bracket.

The system of Claim 12, wherein said at least one bracket is configured to couple to said coupling

structure of said mount band.

The system of Claim 12, wherein said at least one bracket comprises a coupling structure

configured to couple to said harness.

The system of Claim 12, wherein said harness comprises:

a plurality of flanges configured to extend around said hood; and

a plurality of orifices within each of said plurality of flanges configured to couple to said coupling structure of said

mount band, and said coupling structure of said at least one bracket.
-8-



21.

22

23.

24.

25.

26.

27.

28.

29.

6 a harness configured to couple to said mask and said
mount band; and at | east one bracket configured to

weowplssst®d sai d mask and to sai d nount bracketPCT/BR2004/011937

The system of Claim 21, wherein said hood is
conflgured to receive.and to secure said mount 2

band. ?f?mm?ﬁgteg’y%’{ngrr‘ﬁmgf Claim 21, wherein said hood

i's coupl ed dmeskit self in a | oop-1ike configuration to

2 receive afylseakfd iAotk IRUAbr AR 24. The system
of Caim 21, vvherel n

plurality oifm@lﬁ%lgjoco W? togglﬁl) }t?% rlliga%cagl??aﬂﬁ Pff g@ to form a seal between

conf i gudidedodiand @iupkle t 0o said harness and to said at

| east one by %&%ggo%ig\ﬁe%g%pﬁ YO%BIQ ma&fangaﬂln{an% %andm!ﬂ@ r e in

said at |eas I's configured to couple

sai d coupl i #épast nedrackrbeonigreg fo QERIO sk B‘&ﬁ‘tPaleIB’untJPWé“et
system of Caim21 wherein, said at |east one bracket

conpr i es Stru . ' : .

o el BenarRagen ) ipk G Bt i Syt G SO moum
st@ndl. har ness conprises: 2 a plurality of flanges
configured to extend around said hood; and a plurality

of orifices within_each of | i,

conf i giPEdsEROlCHipRE VPR & Omﬂsggﬁﬁﬁ 5%‘ ?b%% gm%gummnm
Satdilve Al kadurdsain hpundbrdld.sai d coupl i ng structure of said

at | east one bracket. 28. A mask retaining system
conprising: 2 a mask; a nmount band with a plurality
spacedThgsaiam o G135 3 nyyhessin saidtngr Sand comprisey 4 P@’&h?' gt s@?:fﬁ?)‘l‘pé” coupling
t QructfreS@hfkuRB Slkoupd: thaarhaces fidgusiedt kot @movedkea head of

a user, and to receive and secure said nount band; G a

har ness configured with a plurality of flanges and _ ,
ori fi cEle, syserdf Clyinr VeWhesrinsoid ot leastoge Bragke is GepfigRred ipqouwpl tgjsaid coupling

MR BARd mo@ a8, at | east one bracket configured to
couple to said mask and to said nount band. 29. The

system of Claim 28, wherein said hood is coupled to
i t s el f Theysenl @opin 2 keéesbndhidgurat dipbradke comprigeseicoupliggragucture

u§ed§6’i RN ngnd, and includes orifices to allow
sal coup g structures of said nount band to pass

t heret hr ough -9 WO 2005/ 055890 PCT/ US2004/ 011937 30.

The sygf e oreiaah M, 4RoreiVRRITBInEs Sdipdsedt | east one
bracket 15 configuréd to couple to said coupling 2

structure of rislit] offisngss cqyfsepd to extend around said hood; and
a plurality of orifices within each of said plurality of flanges configured to couple to said

coupling structure of said mount band, and said coupling structure of said at least one bracket.

A mask retaining system, comprising:
a mask;
a mount band with a plurality of spaced apart coupling structures, configured to couple to

said mask;

a hood configured to cover a head of a user, and to receive and secure said mount band,
a harness configured with a plurality of flanges and orifices, configured to couple to said

mask and said mount band; and

at least one bracket configured to couple to said mask and to said mount band.

The system of Claim 28, wherein said hood is coupled to itself in a loop-like configuration to
receive and secure said mount band, and includes orifices to allow said coupling structures of said mount

band to pass therethrough.



30.

31.

32.

31. The systemof Claim 28 wherein said at | east one
bracket conprises a coupling structure 2 configured

W@ e00s0588b@ t o said harness. 32. A retaini ng SyBCEIS2004/011937

conprising: 2 a mask; a hood configured to cover a
head of rs ' . WM i . .
hood, CRAPH bR TR IESL LAY oSl Gy i opivg
wistertuge qflsaid mpuntBandsf  f | anges and orifices, configured

to couple to said nmount band; 6 and at |east one

bracket_ conf i ed _to cauple to said mask and to said
mount -t SR P G T it B et e o ine St
| easizuede coplepd saiddargéss.uct ure, configured to couple to
said harness and to said at |east one bracket. 33.

The system of Claim 32, wherein said hood is

conf i gut BHDES SEERSPREE] to secure said nount 2

band. 34. Thanslgstem of C aim 32, wherein said hood is
coupled to itsel Jonﬁggre@glcg\gpélllela(t(gfﬁg‘%pf iguration to 2

recei ve and secure said nount '35. The system of

d ai m 28 whermegupt bansliigeczal withesishthogsineonfigueed keeourdoaprid mesk a

coupl i ng st raiineks Qith plGARf drPEeBhnd Srite@ddhuted to5Biyfk to said mount band;
harness. ' 36. A nmethod of creating a water-tight and/or

an ai rtf'ght seal between a mask and a hood,

conpri si ng: atRaspene Yiacketrrgnimumdiwlcowmptedo aidimragicand to;said mount band,

whereill sAY 1ir1_8un{‘l9m@i_nnﬁ@§jat ‘Y%stt Bhe %&pgﬁgsﬁ%ﬁ'«l, pdmgx%d ép@ﬁﬂé to%ﬂ&j haAI‘raass and to said at

33.

34,

35,

36.

coupling said hood to said nask via Said bracket an
sdfad oRodMEketband. 10

The system of Claim 32, wherein said hood is configured to receive and to secure said mount
band.

The system of Claim 32, wherein said hood is coupled to itself in a loop-like configuration to

receive and secure said mount band.

The system of Claim 28 wherein said at least one bracket comprises a coupling structure

configured to couple to said harness.

A method of creating a water-tight and/or an airtight seal between a mask and a hood, comprising:
providing a mask and a bracket;
providing a hood with an integral mount band; and

coupling said hood to said mask via said bracket and said mount band.
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