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band(s) in the groove and sealing them to the mask.

Some of the mounting band(s) may have head harness mount studs or buckles attached to them. A problem
may arise when masks using mounting band(s) are not correctly maintained and properly adjusted, as they may become
loose. Ifthe band(s) become loose there may be the potential that the mask may separate from any combination of the

hood, face seal, or mounting band(s), or the mask from all of them at once.

The hoods and/or face seals currently being produced for personnel protective masks may use the mounting
band(s) design to mount the hood and/or face seal, may have a flat mounting flap-type of area for the attachment/sealing
of the hood and/or face seal to the mask. This flap area, when installed, may be clamped between the mounting band(s)

»  and the mask securing and sealing the hood and/or face seal to the mask.,

There may be several different types of hoods and/or face seals. Some may be just a hood or just a face seal.
Some may have the face seal glued to the inside of the hood. Some may stack the face seal, then the hood under the
mounting band(s) on the mask.

Some hoods and/or face seals may have a mating groove molded or created into them for the mounting band(s)
to mate orfit into. Some of them may have a bump or protmsnop at'the end of the(mountmg flap that may help prevent
the mounting flap from being extracted or pulled out from between the mountmg band(s) and mask. Both the mating
groove and bump or protrusion at the end of 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.
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set forth I n connection w 1. the appe Wi ngs 1s intended
descri pt i @bnstructed and/or utilized. The description also sets forth the functions and the sequence of steps for constructing and
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operating the invention in connection with the illustrated embodiments. However, it is to be understood that the same or
»  equivalent functions and sequences may be accomplished by different embodiments that are also intended to be
encompassed within the spirit and scope of the invention.

Exemplary embodiments may incorporate a hood and/or face seal that may be produced with the mounting flap
area of the hood and/or face seal being able to securely couple to a mounting band. The front edge of the mounting flap
area of the hood and/or face seal may be extended, then folded back and attached (sewn, glued, molded, etc.) to itself

25 creating a strong tube-like hollow area large enough to be configured to receive the mounting band(s). The tube-like
hollow space may have orifices or apertures, formed within it, which may allow the mounting band to be slipped into, or
fed therethrough, and into the hollow area, thereby coupling the mounting band(s) to the hood, within the hollow area.
Screw(s) or other coupling devices and configurations may then be installed into the mounting band(s). With this
configuration, there may be no possible way for the hood and/or face seal to separate from the mounting band(s). There

3 mayalso be additional holes adjacent to the hollow area, which may allow the head harness mounts, coupling 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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structure, on the nounting band(s). The connecting plate nay then be noved,
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and hood 12. With this configuration, mask 14 and hood 12 may be securely coupled together such that when a user is

using this system in water or other areas, the portions may be coupled together safely such that air or water may not
enter. ’

25 Furthermore, band 16 may be integral with hood 12 in that it may be coupled to hood 12 such that if band 16
loosens, it will not allow band 16 and hood 12 to separate. It may also not allow hood 12 to separate from mask 14.
Hood 12 may be configured in a loop-like configuration to receive band 16, and may include orifices 40 to allow
coupling structure 30 of band 16 to extend therethrough. Hood 12 may also include a seam 46 which may secure the
hc‘)od to itself. This configuration may secure band 16 to hood 12. It will be appreciated that other hood and band

3 configurations, as well as different coupling configurations may be utilized, as desired.

Band 16 may include coupling structures 30 that may be configured to couple to harness 18 and brackets 20 and
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brackets 20 and 4 WO 2005/ 055890 PCT/US2004/011937 22 such that an airtight
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include face seal 34 that may be configured fo contact the face of a user such
t hat when the Tapdtaeker208ay couple to mask 14 via a screw, bolt, rivet, adhesive, or may be integrally formed with mask
20 14, or other coupling configuration, as desired. Top bracket 20 may include an orifice 50 that may be configured to
allow coupling structure 30 to extend therethrough to secure band 16 to mask 14 and top bracket 20. Top bracket 20
may be made from metal, plastic compounds, rubber compounds, and combinations thereof, or other materials, as
desired.
Side bracket 22 is configured to couple to mask 14 and to band 16 via coupling structures 30. Side bracket 22
25 typically includes an orifice 52 to allow coupling structure 30 to extend therethrough and to slide into a second position
such that side bracket 22 and mask 14 are securely coupled to band 16. Furthermore, since band 16 may be integrally
coupled with hood 12, hood 12 may be coupled to mask 14 in an airtight and/or watertight manner. Side bracket 22 may
be coupled to mask 14 via a screw, bolt, rivet, adhesive, or other coupling configuration, as desired. Mask 14 is typically
a mask used in firefighting, diving, or other activity.

£ Harness 18 is configured to couple to coupling structures 30 such that an airtight and/or watertight seal may be

maintained between face seal 34 and the user’s face, and also an airtight and/or watertight seal between mask 14 and
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40 that are configured to allow a band 16 to be inserted into a space created when hood 12 is folded over and secured to

itself, Furthermore, orifices 40 are configured to allow coupling structures to extend therethrough to allow coupling to

the mask and tﬁe harness of a system. Hood 12 may also include a seam 46, which may be configured to allow an area

s for securely receiving a band of the sys;tem. Seam 46 may be sewn, however, an adhesive may also be used as well as

other coupling configurations, as desired. Furthermore, it will be appreciated that although 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,
among others, as desired.

Figure 4b shows an exemplary embodiment including a user 38. The face of user 38 is typicaliy 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 seal 34 may be coupled to other parts of the system including the



WO 2005/ 055890 PCT/ US2004/ 011937 hood 12. Harness 18 may include flanges 70
and orifices 72. Flanges 70 may be configured to extend around a head of a
user, however, other configurations may°be utilized, as desired. Orifices 72
may be conf iWQI20880358%0coupl e to coupling structures 30. REVESOMN1¥Ae orifice
may be coutaskand othes, a8 Heaigdde Again,ifdodl HRgincbidesgrifices 49 t3Apw trhacrass eby rdo@vedanddor sabkngsuch
that harness 18 nay be less |likely to uncouple fromcoupling structures 30.

Har ness 18tycreyty ﬁ’F‘E‘é fapsgthiopghdo ﬂﬂP‘b?ﬂ“%[m$ Pfiths aesk 18 toang A fyas Yitllgs hamess AR,3pA Bepd d42-

however, ot her ahﬁ

cl ose-up VIEM/gHRgﬁwéX WB% Bgﬁgkdh%éﬁ@%% %?%gﬁg&ggéth%ﬁggéégagﬁﬁﬁgg ’'ncl ude
hood 12, nf¥s Kand 4Thisaiagl maadadthéls@fetymae sgiyeiil MARIBH YhedhrA® lashGhgeitRfofe Ofind ARkt 20,

and band 16 may i nclude coupling structure 30. In this enbodi ment, hood 12 is
configused to iedawingdt ibterig uidrstoer-that the gxemplany ginbadignestt daseribedrhereid @revijlustrativexaf dhed

t hrough an orifice in hood 12 such_that top bracket 20 may couple to coupling
st r uct ur e Prgsipleyofthepressui pyention. Hs “’ﬁf‘gcétw(?i)tﬂﬁf“éy fesmpgeE ariﬂ‘ﬂ{}’i% ° fe° g }er%ﬂ‘iﬂ bol t
conf i gur aty,Qy, & oS EaNH, bt&qu%na@& Affdnahi Bl oSS R b bHiiBda! P Re3or % W the
utilized, as dé5|red, including, but not limted to screw, rivet, adhesive,
and the I itdg€hingd Hareinh A Scoritmplif,alie dvdwinps dhdieschiptiag kre fllustBtive snd @aruisined bé ohmmﬁdn tikofand t o
band 16, and consequently hood 12 via coupling structure 30, an airtight

and/ or watertight seal may be created between hood 12 and nask 14 when band
16 is tpyghtened sufficiently to create a conpression coupling betwen hood 12
and mask 14. is Figure 3 shows an exenplary enbodi ment again includi ng hood
12, mask 14, and band 16, as well as coupling structure 30. This system may
al so include a top bracket 60 that is configured to couple to nmask 14, as well
as coupling structure 32. Furthernore, top bracket 60 may include a coupling
structure 32 that is configured to couple to the flanges 70 and orifices 72
of harness 1S to securely couple mask 14 to hood 12 and to create an airtight
and/or watertight seal between hood 12 and mask 14, as well as between the
user and the face seal. Coupling structure 30 may al so be ao configured to
couple to harness 18 to securely couple hood 12 to mask 14 and to securely
couple the systemto a user. Figure 4a shows a hood according to an exenpl ary
enbodi ment, generally at 12. Hood 12 may include orifices 40 that are
configured to allow a band 16 to be inserted into a space created when hood 12
is folded over and secured to itself. Furthernore, orifices 40 are configured
to allow coupling structures to extend therethrough to allow coupling to the
mask and the harness of a system Hood 12 nay al so include a seam 46, which
may be configured to allow an area as for securely receiving a band of the
system Seam 46 may be sewn, however, an adhesive may al so be used as well as
ot her coupling configurations, as desired. Furthernore, it will be appreciated
t hat al t hough hood 12 is shown folded over to create the area to receive a
band, other configurations nmay be utilized, such as other devices coupled to
hood 12,




anong others, as desired. Figure 4b shows an exenpl ary enbodi nent including a
user 38. The face of user 38 is typically adjacentto seal 30 34 such that an
airtight and/or watertight seal may be €reated between seal 34 and the user
38. Hood 12wm3o05/0f5899de a face seal 34, however it wil | PEEHUSRINVHEEIAL ed t hat
face seal 34 may be coupled to OANGINDY EBAfMist he systemincluding the 6 WO

2005/ 055890 PCT/ URQEd¢ Dy R3thtePRBsna P b ¢4 Bobridy 200§ (1480 .05\gai n, hood 12

i ncl udes Piginkiickass 116) 1099 A113¢\ardcBiRdh\GHpREHihO108, bRIPinRGeBRd népElainRYR! | NY
structures to extend theret hr ough tm@lphgzgy%coupl ing 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 nount
band. This i dgshaadse the safety of the system and allow the band to | ast

| onger before being replaced. 5 in closing, it is to be understood that the
exenpl ary enbodi ment sAdweswossk seidinhsysten eomarisdg:i | | ustrati ve of the principles of
the present: invention. Qther nodifications that may be enployed are within the
scope of the invention. ﬂfb@f“aﬁy way of exanple, but not of limtation,

al ternative configurations, Bycolubdd b hegfbvel;n accordance with the teachings
herein. Accordingly, the drawi ngs and description are illustrative and not
nmeant to be a limtation tdwesueiig bank Gtegral Wit s@ORDDd £hE SRS Sirdd €T olfife o Gedd k1937
AVENDED CLAI MS [received by the International Bureau on 14 February 2005
(14.02.05); original ®Bpskpiddorp aeral betyeon epid hood andsaid facpmasks o - or i gi nal cl ai s

10-11, 20-30 amended and %%M%ﬁ&édé&l&hﬂ&%ﬁ&ﬁ&%ﬂtﬁL&a%%e@hﬂed Is: 1. A
face mask retaining systemconprising. a face nmask; a 0od_ con I'gured as a
head cover; a nounting band ldasitoa€ badketWohflguredioColposhidafact waRkd gid @grdl0 coupl e

to said face nmsk and form a seal between said hood and said face mask;
mounting band,

said integral mounting band comprising a plurality of spaced apart coupling
, structures configured to couple to said head harness and to said at least one bracket,

said at least one bracket being configured to couple to said coupling structures
of said integral mounting band,

said at least one bracket comprising a coupling structure configured to couple to
said head harness,

said head harness comprising a plurality of flanges configured to extend around
said hood, and a plurality of orifices within each of said flanges configured to couple to
said coupling structures of said integral moﬁnting band and said coupling structure of

said at least one bracket.

2. A face mask retaining system comprising:
a face mask;
a hood configured as a head cover;
a mounting band integral with said hood and configured to couple to said face
mask and form a seal between said hood and said face mask;

a head harness configured to hold said face mask against the face of a user; and

AMENDED SHEET (ARTICLE 19)



a head harness configured to hold said face mask against the face of a user;
and at |east one bracket configured to couple said face mask to said integral
nounting band, said integral nounting bnd conprising a plurality of spaced
apart coupl MAp00S58828t ures configured to couple to said 2040 3% and to
said at | east one bracket, said at |east one bracket being configured to
couple to said coupling structures of said integral nounting band, said at

| east one bracket conprising a coupling structure configured to couple to
sai d head harness, said head harness conprising a I¥rality of flanges
configured to extend ar ouffd s Prash PEgY ' © P'ﬁr‘g‘fi‘i“i/méﬂk Brepif el wi t hin
each of said flanges ,carfiqm ed to couple to said coupling structures of said
i ntegral nounting band and said coupling structure of said at |east one
bracket. 2. A face nask r edidintagral gnosatisg Bad coppiising S phaplity & spaaedapatibliglind hood
configured as a head cover; a nmounting band integral wth said hood and
configured to coupl e Stystuessopfisnrgdia couplg oaidhed harprssandito said gt legsangredfetsai d hood and

said face mask; a head haghess 81@?;} S &gl%g(ltq S ; ai nst the
face of a user; and AI\/ENDIEgrl[I)ﬁ%HaEs T CA Id_ggEJbl mcﬁ%&%xé‘é%g@%%&ﬁ&

PCT/ US2004/ 011937 at of adsitegaimeuitihgiégt configured to couple said face nmask to
said integral nounting band, said integral nounting band conprising a

plurality of spaced apart S5t dgbrackst FAMPYSRE & coupligp fueiire eonfiguesd Rsesled t o sai d
head harness and to ggigd.gkml£ast one bracket, said at |east one bracket being
configured to couple to sald coupling structures of said integral nounting
band, said at |east one Dbeafihketharfie@Bmprising Wplutaliy 0L fahdes @nfiplired ko bxn@are@df | gured to
couple to
P : said hood, and a plurality of orifices within each of said flanges configured to couple to
said coupling structures of said integral mounting band and said coupling structure of
said at least one bracket, wherein more than one of said plurality of orifices is adapted to

couple to each of said coupling structures.

3. A face mask retaining system comprising:

a face mask;

a hood configured as a head cover;

a mounting band integral with said hood and configured to couple to said face
mask and form a seal between said hood and said face mask;

a head harness configured to couple to said face mask and to said integral
mounting band; and

at least one bracket configured to couple said face mask to said integral

! mounting band, said at least one bracket comprising a coupling structure configured to

couple to said head harness,

said integral mounting band comprising a plurality of spaced apart coupling
structures configured to couple to said head hamess and to said at least one bracket,

said head harness comprising a plurality of flanges configured to extend around

said hood, and a plurality of orifices within each of said plurality of flanges configured to

AMENDED SHEET (ARTICLE 19)



sai d head harness, said head harness conprising a plurality of flanges
configured to extend around said hood, and a plurality of orifices within
each of said flanges configured to coufle to said coupling structures of said
i ntegral noweressgsssesmd and said coupling structure of EGTYSHNUIY: one
bracket, wherein nore Umone of said plurality of orifices is adapted to
couple to each of said coupling structures. 3. A face mask retaining system
conpri si ng: face mask-, hood configured as a head cover; nounting band
integral with said hood and configured to couple to said face mask and forma

seal between sai d hodQRfiRseidsrunting Speturg phspid inteery| movpting bprd adssaid eqvplingur ed t o coupl e
to said face mask andud Qi S@bdh o RC9d aer, MOUNt i Ng band; and at | east one
bracket configured to couple said face mask to said integral nounting band,
said at | east one bracket conprising a coupling structure configured to

couple to said head harness, said integral nounting band conprising a
plurality oft spaced ap#pitm Ppispningimeskqverthedage s useipiempififeied to couple to said
head harness and to said %ha&%g§%° gigéacket sai d head harness conprising a
plurality of flanges configurea‘3 0 ?eﬁd around said hood, and a plurality
of orifices within each o0fa htdliwih pbubstatidlly Ybuld eddladbpets reoévalahOHaldQ8ld &t RashVENDED
SHEET (ARTICLE 19) 9 WD 2005/055890 PCT/ US2004/011937 couple to said coupling
structure of said inteagmedntingbadt i ng band and said coupling structure of said
at | east one bracket. 4. A systemfor_retajni g, mask qver, the face of a
user, comprising: at | eas?th%erslseﬁar%ﬂg"tqtﬁ‘ﬁr %'gn&qgggﬁ%e&s qug?{edaé’sﬁ‘ﬂ’ Ethtially

t ubul ar end adapt ed tﬁdatwbﬂsenomdgﬁa,qakgdsai d at | east

at least one bracket adapted to engage said harness and securely couple the mask

to said at least one mounting band when said at least one mounting band is being held by

said hood.

5. The system of Claim 4, wherein said at least one mounting band is equipped with a
plurality of mounting studs.

6. The system of Claim 5, wherein said at least one bracket is adapted to engage at least one
of said mounting studs.

7. The system of Claim 5 wherein said substantially tubular end of said hood is provided
with a plurality of orifices.

8. The system of Claim 7, wherein said mounting studs are adapted to extend through said
orifices.

9, The system of Claim 7, wherein at lease one of said orifices is adapted to receive said at
least one mounting band.

AMENDED SHEET (ARTICLE 19)




one nounting band; a harness adapted to fit over said hood, said harness
configured for coupling to said at |east one nounting band; and at | east one
bracket adapted to engage said har ness1&nd securely couple the mask to said
at | east orlOReMSAS8IYy band when said at |east one nount gﬁﬁﬂﬁé‘Wﬂ"V?%ei ng held
by said hood. 5. The systemof Caim4, wherein said at | east one nounting
band is equipped with a plurality of nounting studs. 6. The system of C aimb5,
wherein said at | east one bracket is adapted to engage at |east one of said
nmounting studs. 7. The systemof Claim5 wherein said substantially tubular
end of said hgpod is prowkeR e Wainilg fmidt Merdeltdoyof@liseQéomblisigS. 8. The system of
Claim7, wherein said nounting studs are adapted to extend through said
orifices. 9. The system of aCkaione mountighbandii n at | ease one of said orifices is
adapted to receive said at |east one nmunt i and. . AVENDED, SHEET (ARTI CLE 19)
10 VD 2005/ 055800 PCT/ Us2Ga474t 8 ety EKL‘Q%&%@W%P ’T‘%‘f‘éf‘%‘?ﬁda‘;“ k over
the face of a user, COfPmbalifp@and; at | €ast one nounting band; a hood with a
substantially tubular end adapted to receive and hold said at | east one
nmount i ng band; a harness acdptnesl adapted b tfit oppiesaid hadddsaiddenlsss Bgidinghraplynaitysofi ncl udi ng
a plurality of flanges adapted for coupli to said at | east one nopunting
band, and at |east one" & %Tdf“zi&‘ﬁ'ﬂﬁgé%fg‘fi&ﬂ%ﬁé%ﬁd'@“%g?‘"‘é%\é‘fdab]ﬁﬁt%?b'?ﬁ‘?d fl anges

and securely coupl e t hQBRSKenstte S:3katt o of sdi®ftes MASeclRY RbipRGheDAN VLR sai d at
| east one nmounting band is being held by said hood.

least one mounting band when said at least one mounting band is being held by said

hood.
11. The system of Claim 10 wherein said at least on bracket is equipped with at least one
harness mounting stud.
12. The system of Claim 11, wherein at least one of said flanges is equipped with a plurality
of orifices.
13. The system of Claim 10, wherein said at least one harness mounting stud is adapted to

engage at least one of said orifices.

14. A system for retaining a mask over the face of a user, comprising:

a first strap;

a second strap adapted to be clamped to said first strap, each of said first and
second straps being equipped with a plurality of mounting studs;

a hood with a substantially tubular end adapted to receive and hold said first and
second straps, said substantially tubular end being provided with a plurality of orifices,
said mounting studs adapted to extend through said orifices;

a harness adapted to fit over said hood, said harness including at least one flange

adapted to be engaged by at least one of said mounting studs; and
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11. The system of Claim 10 wherein said at |east on bracket is equipped with
at | east one harness nounting stud. 12. The systemof Caim1l, wherein at

| east one of said flanges is equipped ith a plurality of orifices. 13. The
system of CWQ#0¥58Wherein said at | east one harness noBGI/PRYOILULRT| s adapt ed
to engage at | east one of said orifices. 14. A systemfor retaining a mask
over the face of a user, conprising: a first strap; a second strap adapted to
be clanped to said first strap, each of said first and second strap being
equi pped with a plurality of nmounting studs; a hood with a substantially

tubul ar end adapted to rec#legkons bracke; gqnfisueed foqnepgesaid at lepptione Smgamdisegnelyaps, sai d
substantially tabul ar_end, bei [QVI Wt h lurality of orifices, said
mounti ng studs adapt egf’“p%ﬂlee%sgﬁaﬂfaﬁ r g&gq‘d\é}(‘g\sx‘gng%trulﬁ)sfl Enesglfj c%m%%?rﬁté'%dfs adapted to
fit over said hood, sakididR@psRDSing HaE bykdit Efstaatially RS erdBfsail hddge adapted to be
engaged by at |east one of said nounting studs; and AMENDED SHEET (ARTI CLE 19)
11 WO 2005/ 055890 PCT/ US2004/ 011937 at | east one bracket configured to engage
said at |east one flapnge and.securely. ¢ | e the mask t t |east_one of said
mounti ng st uds when sgl%dy%’f“é’ aaé'a?‘¥’|”"lr’%ef"saér)1%%asg%lﬁgaﬁ‘ﬁe '%?qi’“ﬁ‘ﬁgwg}aé’ll"ba P85 hel d by
sai d substanti al lppgddibul ar end of said hood. 15. The system of claim 14,
wherein said at |east one flange is equi pped with a plurality of orifices. 16.
The system of claim 15, wherein said at | east one bracket is equi pped with at
| east one harness moupnting stud. 17 The systemof claim16, wherein said at

| east one harness mounti*f m§%ﬁﬁ“ilséw%?ﬁ’é{‘ﬁ?‘%ﬁ}éfsbmgh@%ﬁése%ﬂ'ppfde“é\‘gf“?ﬂﬁé“eof sai d
flange orifices. \A\ENFERSHRET (ARTI CLE 19)

17. The system of claim 16, wherein said at least one harness mounting stud is adapted to

engage at least one of said flange orifices.
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