SEAL AND REMOVABLE ADAPTORS ALLOW NG FULL ACCESS TO SEPARATE SPACES
BACKGROUND Q5 jokkE | NVENTION 1. Field of the Invention TheRiR§SMss7
invention generally relates to full face masks to supply breathable air to
humans when in enviroments where it is not possible to breathe; such as
under wat er maBKELL BAGEVEASK MBI RACH S¥iAdg ANIX REMEISBLE AP APITERS

cont ami nat ed conditi ISLOWING HEHc AGEESS T6) SERARXTBISPACES |t is
necessary to nmaintain breathing capabilities, vision capabilities and
comuni cation capabilities when human beings or other animals are

, positioned in environnents in which unbreathable circunstances exist, such
as, but not limted to, undgr i ous or toxic gases
or in atnospheres where theﬁ kGO BAASE RvEN BN fficient. Divers,

for exanple, when they subnerge bel ow water, nust be provided with
breat habl e air, vision and comruni cati on capabilities i and
effective function. Various types of diving hel nets, f‘ H“lmg!mm\ d the

;) *+, e3eQIKM N: QopQTrQ WO 02/ 055379 PCT/ US02/ 00547 FULL FACE MASK W TH FA!;

li ke have bebn deliisldpfethe iyghliamabl e underwat er breat hing and under wat er
vi si on and comruni cation. Likew se, breathable air nust be provided to

i ndi vi flual s subj ect 20Thepresani invemeot genbally melatentd finlldacedinedke hesupphyr i ous
masks have al so been provided for use in unbreathabl e atnospheres such as
those frequenthiiaBIBaa4s hemass Wienfih efMBshmaewheslit Wabf pssibRab braihpant s or
t hose encountering other conditions where an unbreat habl e envi ronnent

exi sts. \AY / g;’f;% S( 1.2/ t of the art,
scuba di versscavc\;/géFgg msf?E?}yg%é’é%j\?/lee@%?r%ﬁéwﬁﬁy%%%g%%so%esﬁh is type of
mask i s soneti nes. caldl ed ? "hal f mask"” to differentiate it froma full face
mask that cotRWAMAEISARIIANS ace. 111 a hal f nask, a rubber skirt seals

agai nst the diver's face around the outer sides of the t he
I,

10 2. Description of the Prior Art *159159%

It is necessary to maintain breathing capabilities, vision capabiliti;es
and communication capabilities when human beings or other animals are positioned in
environments in which unbreathable circumstances exist, such as, but not limited to,
underwater, atmospheres of noxious or toxic gases or in atmospheres where the

15 supply of oxygen is insufficient. Divers, for example, when they submerge below
water, must be provided with breathable air, vision and communication capabilities
for survival and effective function. Various types of diving helmets, face masks and
the like have been developed that enable underwater breathing and underwater vision
and communication. Likewise, breathable air must be provided to individuals subject

20 to environments having toxic conditions. Various masks have also been provided for
use in unbreathable atmospheres such as those frequently encountered by firemen,
chemical warfare participants or those encountering other conditions where an

unbreathable environment exists.



f orehead and under the nose across the face above the upper lip. A clear

| ens through which the diver can see when underwater and when on the
surface ofyghasy@ber forns the exterior of the front of t%Tm%‘%gOOSE‘} aci ng
the diver's nose in the mask protects the nose fromthe surroundi ng water
and the nose can be used to blow air/gas into the mask to equalize the
necessary air/gas cavilnthe parent @iatepfiiimeart, serhosy g Weert aamaglk bglsgrers10 when
descendi ng. The scuba diver's nouth is outside of the half mast: and is
exposed to thighwwedyes andinodei dhistgpsbfmsshiisnsomeimessiatle@nthalfnbhe” torout hpi ece,
shaped to fit between the outer side of the teeth and guns and the inside

. of the |ips @kkRWEAR iSREBWRI fdeGMsk 1Bk 86vet Ll entiRE &L Th @ ha®fmdshen
nout hpi ece fornms a tube that extends 15 forward fromthe diver's lips so

that the out Nl ) ' t eat hi

. system The %lbl\)/%ps ﬂ}rﬁ%eaafsgaga%gﬁng%vgf&a%?Erro gﬁ% %{Hﬁ?@g Sﬁ%ﬁé.?th%&' ésc%?\ ISE% t he
center _of the inside opening of this tube on each side are |ocated two

"bi t 5" Swhi chHOFHHEAM PRALST OB AFTORn g HOF EReterng YRPSHIIlt RpTIEE ST AERPE] her
mouth. It is necessary for the diver to keep the nouthpiece bits clanped in
hi s/ her t eet Whightlhe diker qapsee whemudsiwptamng whsHonthe sufice o6 thegvasadprput t he
water. M nor anmounts of water leak into the diver's nmouth fromtine to

ti me. Al t houthh exteribt af thadront &f the insskn dklacisgitllel diva'ssesé intke oasicotectsThe use
of the nout hpi ece becones second nature to the diver after a short tine,

and is not %d%é(ﬁ%h@mc%ﬁrrb@lﬂﬁn%ﬁ/atfehﬁldih&ﬁései anGRRSEd PiovRaH/@ohes gt , not
tired and does not 2 WO 112/11; ;379 PCT/ 1JS02/ 005~7 accidental |y

di sl odge the_. i ) i . i : | f
ok and mouPin egu e e Ripal i Bla Bvitfel B0 (Y RERRSEE AL pRsl e

t he 13505. t wa% wg%glg used by Wrld War Il underwater conbat teans with
rebreathers Eer{ &° "hing system This nout hpi ece system was adapt ed by
J.Y. Cousteau with his_jnvention of an open circuit breathing systemcalled
the "Aqua Lung" (now alb¢ seabadivervmouss eyside pf thedialf maskapdisa®0tsdda in use
for over 50 years. For the conscious, coherent scuba diver who is submerged
in clean, wathmweitran whidhchedshe/swoss Ausklican ibbepamoathpicnnshiyridécdti s a very
good system 10 Underwater, if the breathing system mal functions, the diver
can open hi spdi@eerimbilolitel Gide of the teeth and gums and the inside of the lips allows a

somewhat tight water seal. The center of the mouthpiece forms a tube that extends

15 forward from the diver's lips so that the outer end of the mouthpiece can be connected
to a breathing system. The diver inhales and exhales through this tube. Adjacent to
the center of the inside opening of this tube on each side are located two "bits" which
the diver bites down on to retain the mouthpiece in his/her mouth. It is necessary for
the diver to keep the mouthpiece bits clamped in his/her teeth with the lips held snug

20 on the mouthpiece to seal out the water. Minor amounts of water leak into the diver's
mouth from time to time. Although irritating, this is not usually a serious concern.
The use of the mouthpiece becomes second nature to the diver after a short time, and

is not a problem so long as the diver is conscious and coherent, not tired and does not



get rid of the nouthpiece of the mal functioning breathing device and insert
a nout hpi ece of anot her breathing device that he/she carries as a spare, or
can use i-ng device provided by another diver. Thi §i jspor t ant
safety cg\gg(g@%ggl) on that is part of the training and con?Fggjrlsgfe}Odbg?l di ng

necessary for scuba diving. 15 Conserving the limted self contained

ai r/ gas suppdcgidestailypislodge thefrooutbpiata Thivsysgm Brcebed aroeyrmase imagk phiealfat er |

the diver can put on all of his/her equipnent wthout the necessity of

using the aimhgamdmithplecelystempri or to water entry the breathing regul ator
nmout hpi ece is placed in the nouth. After water entry, sonetines a surface

suimto the dive site b ARAERMALY DGty SANANHOTO ROBOGINGAS

air/gas 20 supply by using a € SW m an ater insertin

nout hpi ece to dive, Up turn to th urface scuba di.ver n_drop
hiel ner b eatisit g et Bl RGBS Soa oSt e S RaEER ef 1 UriBet ot
renovi ng hi s/ her mask. A snorkel can be used tQ breath while.sw nmm ng at
the suPface, SYSKis HIS BRRHgIocH 8YSEI0 82s agantedity Inti Coesteasovith Bis ienEen ONot
only does this conserve air/gas, but the diver may 3 WO 02/ 055379 PCT/ U
S02/ 00~~ 7 havepensiraiit bisaihirigsysiem caied thalktiquh Lung bmes tisadeBeigf HbPe t o
conveni ently breathe atnospheric air at such tines becones of utnpst
i mpor tance. @biiph)o This dyltemehas beasia uvashr aved50maidipi ece systemis the
preferred way to scuba dive at the present tinme, verbal conmmrunication

cannot be practical |y ggeRiRinssiBed c¥hGBntusinAdive: whbiie s@bBELELIGédmeChani cal
desi gn and manufacture of wreless underwater comruicators is now a

practical matter | it hi fi j f i.kQi | uba di vers.
The br eat hi nﬁ%&%{émtﬁn%f#%p|S%g{eaglﬁ%lg%seeﬁfl[squ%é@é?lf%ﬁégw e\l}%%%%&g’ﬁ%&fhere isS no
acoustic ch r intq ich to speak t wor ds, sQ. that a m crophone can
ook 4B and DPdereien of e DEagis SR BRI o g A e Y L SO
Underwater, if the diver becones |lax and relaxes his teeth and |ips, sone
water wi || | geikidofites mpethpisee eithe malfupctigpingdireathing dewvige and insedAsci ous
underwat er, the nouthpiece will fall out. If the diver is unconscious or

i ncoher ent amdulhpizes ofdreiies braathihddévixeahatdrehé earrids ssa sppoé, vg caroudeias/ her ai d
cannot replace the nouthpiece and there is no way of connecting any other
breat hi ng deyjes@idgievie Pﬂ(ﬁfi@ddﬂif&@}%&_@ﬁ dflie¥ EThis # ahARIPOrENRRHEBNEhsIeRAbRI Ng
devi ce cannot be connected to the diver who is in need of breathing while
under wat er . . Lo ! -qdi.ver . t he

under vat et JHECYIRGESE! s Phnd ROUERE/ Mool P ABKERE (e

Sgp ;I qge hi s/her breat 851? rv%g hl% I%Eige%rggff c[)x?tgllfllgg' !eulr gtals glpp'plys {snu%leaoﬁ%{tfgr divers

scuba diving. Prior to entering the water, the diver can put on all of his/her equipment
without the necessity of using the air/gas supply. Just prior to water entry the
breathing regulator mouthpiece is placed in the mouth. After water entry, sometimes
a surface swim to the dive site is nécessary. The diver can further conserve his air/gas
20 supply by using a snorkel for the swim and later inserting the mouthpiece to dive.
Upon return to the surface, a scuba diver can drop his/her breathing

device mouthpiece and breathe atmospheric air without removing his/her mask. A .
snorkel can be used to breath while swimming at the surface, thus allowing the diver

to continue to see underwater. Not only does this conserve air/gas, but the diver may



rarely utilize underwater diving bells, the surface is usually the only
option. 20 Cold water diving poses its own problens. Cold water exposure of
the 1ips qodpfoagssarea that is outside the half mask and diyjReygigii of the
scuba diver 1s unconfortable and results in heat Ioss fromthe skin area
around the nouthpiece. In very cold water, the diver's lips can | ose their
ability to rbaaine aihepblydafi igviigh tebreatbet Bping eble tscomeenaindy Rtpaibs pol | ut ed
water is also very dangerous to the diver using 4 WO 02/ (1 SS379

PCT/ UsU2/ OIIMspltwic&Wt@@aﬂimkecanﬂs obutiriopi iepertayst em Pol | ut ants have
full contact to the diver's lips and friomthere to the interior of the

. outh. Anot her system I«xlltﬁsu@@me@?e/ﬂss%%m aﬁ@ﬁﬁ@tlﬁiéé@@?stérﬁ 1§k hededdie full
face mask system The ful ace mask covers the diver's entire face from

the for ehead,, atound 814 RN LR AL IcAsy Qénﬁa&%aﬁ?an b RotiiRtckhg ohin. I

. the past eerf used prina I cal "equi pped,

surface supplied divers. Wth th vent . S und

conmmuni’cat | oﬁcctoﬁ’é’géheﬁla‘@&“ using lﬁefhﬁe é\‘@ﬂ S*%‘rasﬁt"éa ’Hg"éfm? fbir need
for speech capabilit There are currently three types of underwater full
face masks. Wirsless wrderwaes @ormnﬂmlcawfsaa:eomwwmwﬁ% apdwieBerithirthe i nteri or
of the full face mask is open w thout divisions. The diver's eyes, nose and
mout h are al finaneiz feasibilityiofechtackiversl Thetlepathing efst¢rthenomlsikiecedré@mtsnasks have
breat hi ng regul ator systens that access the interior of the nmask on the

si des, but MasinafEsbowsrdefant Mese isydeacoBmstis chaubertiie viiisiatchipagk Sy stoeds access
the interior of the nmask at a point just in front of the diver's 15 nouth.

A nout hpi ecetfa'f'ahﬁﬁrobmf rdaﬁ i d)t : ype ?ﬁl} th1% s?%dﬁ?stnaﬁﬁth% FeWrithe surf-gw of

t hese types o con I nc u es an eyes and

nose chanber separate mt e anber .. The, i ter s full
face nlg)sk is thus divi iJ]r @gﬁ%ﬁgq@eséﬁ%%%;e hjé ﬁegléa hﬁg *t he eyes
are in a seal ed upper caV|ty W|t a 20 mask sealing lip running

hori zont al | y S@ii¢ &8 lmlélqahgktodu&éh@ rpQyh. IS Hlasy IV‘Pfd)eﬁ‘Piﬁéfrmi%és%%e The bottom
cavity seals around the diver's nmouth only. The breathing systemis usually
attached at whéerivetesithd monthpisce whik §adl oris kishe Someis soponscious heinpelestrtiand
system at the | ower sides. The nose is used to exhale air/gas into the
upper chanbeoses his/her mouthpiece, another diver going to his/her aid cannot replace the

mouthpiece and there is no way of connecting any other breathing device to the

15 distressed diver. A spare emergency breathing device cannot be connected to the
diver who is in need of breathing while underwater. The unconscious or incoherent
diver must be taken to the surface or to an underwater air bubble station, e.g. diving
bell, to continue his/her breathing or to attempt resuscitation. Since scuba divers very
rarely utilize underwater diving bells, the surface is usually the only option.

20 Cold water diving poses its own problems. Cold water exposure of the
lips and face area that is outside the half mask and diving suit of the scuba diver is
uncomfortable and results in heat loss from the skin area around the mouthpiece. In
very cold water, the diver's lips can lose their ability to retain the breathing system

mouthpiece. Scuba diving in polluted water is also very dangerous to the diver using



to equalize against increasing water pressure upon descent. 5 WO

(12/ 0sS379 PCT/ L1S021(1(1~.~7 The third full face mask has an eyes chanber
separate \f,vgqmog;_}gput h/ nose chanber. The interior of this puhlusha®essrask is
thus also divided into two separate cavities. The eyes are in one cavity
and the nose and nmouth axe in another cavity. This type nmask is sonetines
cal | ed the "tralye/nasahaskegkl mouhEedersysicini Rglistagipdiawenfiilscamasaiol the duyarect ed
to the rnouth/nose chanber, although sone masks fl ow the incom ng breathing

air across thgs Midevém ghdr€ fiSthe dntprigwditie 1ho@hi ng, and then the breathing air
flows into the nouth/nose chanber and to the diver. The full face nask is

. used in scuba diving D%Hg}%} é%te&@tﬁaf&&lHetﬁé@byﬁu!aahivemg@mlgéam@ﬁmrface

Wi rel ess comruni cati ons. ere 1s also sone use in very cold 10 water, by

di vers who Cann[?%yﬁ %lE)ST%T ﬁﬁ@;%@%gﬁcgpoivgrs%ea&@er!s%%iﬂééﬁgéﬁgwgf | MRad N

., pol l uted wat 8F econpress in oxygen as

t he breat hing nedi um Breathing oxygen underwat er. .ca ause convul.si ons and
unconsci ousndynd pad dojyit é’b‘ﬁ%‘?&o’{;ﬂ%ghexeﬁéuﬂggf\gbe ‘?hsmug?%ﬁpés‘tng‘ﬁgﬂg*aé%e, t he
mout hpi ece can be | ost which can result in drowni nfg. 15 An unconsci ous or

i ncoher ent dimagl hisshean obedsprinarily by anfhilidal équirpedagtiaceeyunphied divarse oWtk nue to
breat he and the breathing system cannot be easily displaced. Another diver

can assi st t ke ddutit of adelesmakdawuater cdmmbiiesttdnahdryg npasks siertgitghsepby ge butt on
to inject breathing air and squeezing the unconscious diver to help himher

exhal e. Al sogeitAiver do thad ehoiBided ifisr spedcll chpubiitgce to the diver by a nore
secure head 20 harness systemthat usually is conprised of five straps

while the hall mask uSSfip@lyoiliiys L epspe Bl du assthapmsics have

sonme serious drawbacks, however. reathing systemthat scuba

ke |Bpar o 44 GRSy e pee Siier. Dhe iBa8PT b BEAHT BR B isden o 11071 1,
; 379 PCT/USI| 2/ 11 Ua~7 _ _
without divisions. The diver's eyes, nose and mouth are all in an undivided sealed
interior of the mask. A few masks have breathing regulator systems that access the
interior of the mask on the sides, but most designs of this type mask have the
breathing system access the interior of the mask at a point just in front of the diver's
15 mouth. A mouthpiece on the interior of the mask is sometimes used with a few of
these types of masks.
The second type full face mask includes an eyes and nose chamber
separate from the mouth chamber. The interior of this full face mask is thus divided
into two separate chambers. The nose and the eyes are in a sealed upper cavity with a
20 mask sealing lip running horizontally across the mask along the upper lip under the
nose. The bottom cavity seals around the diver's mouth only. The breathing system is
usually attached at the lower front of these masks. Some connect the breathing

system at the lower sides. The nose is used to exhale air/gas into the upper chamber

to equalize against increasing water pressure upon descent.



buddy breat hing cannot be done while wearing a full face mask. Renoval of
the full face nask creates nore of a problemthan leaving it in place. Loss
of Vi si onyweaf@syyas er up the nose are undesired conplicati @gg/lse@s$t tuation
where an alternate breathing systemis needed. If the breathing systemin
the full face mask mal functions S or runs out of breathing air supply, the
di ver has no choi ce buThe thinddnib fasembaskhas kn exss ishasabes separate O dr f ace, or
underwater if an alternate breathing supply is at hand. Since the nmouth is
cont ai ned i ngiodgh/fdse chathberf Theimasds of siiafidl facembil v ghisyddoadisidetd atto the scuba
diver is trained in cannot be used. There are solutions to these problens

. but the sol utdangs ERMEST ThaBeislarOMBdneTATIYEIEHhE UEH AT ROUB S8 ahdthar
breat hing air 'source from 10 anot her diver, or turning on a self contained

ener gency source i-f .one | vail I 1l 4 a . cannot be
. put on or r eRBVEY T\f}%sl tiyge }nﬁs@égo%%ﬁ}ggs 3@%:{1 ﬁgeesoﬁélpl glcs:itaﬂllglrskmgg?g\/\%?g}@?n a
convenient or confortable way.. Repoval .and repl acenent fox traini and
confi dénce b&YSER Hse Wﬁ%%tf’tggfnq ﬁ%ﬁeﬁg&@ﬁeﬁﬁl&]ﬁs@ﬂ?? not be
desirabl e. 15 Another major drawback to scuba diving with many full|l face
masks is t hathetinegraing bresthinggir peyossriheviewing lepsiprueyeat fgsingaard s the ver i s
at the surface. Hence, there is no way to save the self contained air
suppl y pri or bteathinglaiv8ow#int¢ {heasquth/nesadihasbenarsitto i diverone di st ance on t he
surface to the dive site after water entry. Many prior art full face nasks

require use of the airTgafulSMBPhMsIORGRESE eabPdidkigipeialard taTeidilixdteof
breat hi ng at nospheric air when in the water (at the surface} has been

provi ded. - Soug iRgs. Al L AN, A RRCOL A AL el Acfl Y 8o LSmB ke flehgorgat ef

but these wil unction Iver enters the water. This results
in the use of nore air/gas at the start.of the .div nd the need to renove
the fof facivarey divers i °é’??n°§51}8}5f%/“ﬁogth8£?ﬁ%lﬁ’sﬁ%°§’ By e WS % he di ve,
Some prior art _full face nmasks have been 7 | WD 02/0S5379 PCTI US02/ 11(1S. ~7
equi pped wi t ROBwEd Nates, and by divees whe deersapressir theorpterividh paygsaes theat was
acceptable to the scuba diver. Those designs are no |onger used.

| nt er nat i onabreatiing wadiuvon RertbBigosygen widscwyseeneaesearnewpions andr ovi de a
full face diving mask which includes a rigid frame 12 extending 5

peri pheral | y vaorstioudmsse 16this hppusewhersthe idiiet isvisiy angotthpiecd, tlaare 22 and a
renmovabl e mouth mask 30 to provide full access to the nmouth of the user.

The rigid fr i 1 ihdent seal nenber 18 engagi ng
gffﬁlélgfrg?derbﬁh ye Fo%’{ ﬁ’gﬁ:ﬂ bh A $n Hﬁ%’nﬁdg@

t he peri pher aces o

15 An unconscious or incoherent diver is much safer in a full face mask.
He/she can continue to breathe and the breathing system cannot be easily displaced.
Another diver can assist the full face mask diver to breathe by pressing the purge
button to inject breathing air and squeezing the unconscious divér to help him/her
exhale. Also, the full face mask is held in place to the diver by a more secure head

20 harness system that usually is comprised of five straps while the half mask uses only
fwo straps.

Current full faced masks have some serious drawbacks, however. A

back up breathing system that scuba divers are accustomed to and trained in, cannot

be used with full face masks. Spare breathing systems cannot be easily used and



facial surfaces of the user and a transverse seal 28 which defines an upper
chanber 25 and a | ower conpartnent 32. However, the seal nenber 18 is
attached @ Ligss4d continuous rigid frame 12 which prevenpgrfiReyaRal from
conform ng with substantial variations in head shape and facial contours of
different users. Additionally, the nmouth mask 30 is connected to the frane
12 by a pai r bofidoheathgrcaenot badonewhil@wahiingha fdlefaesomeshih R engevial pEilie duli o

mani pul ate in use. As a result of the foregoing drawbacks in the full faced

masks, the 135:@4edRes@idiagds ook pftdldm s ke inhiplinel does sfatiem andat is in
use by nearly all scuba divers today is the best systemthat is presently

available to ol i jt 1nh R } he full
: W& u?qg?ﬁodsg g%e&)’ed &?xﬁa?ﬂcﬁ@oﬂs {S a@ﬁﬁhulgh Ritdefd 4P rnald)

face mask has sever e features that could inprove scuba diving

and make it nore .safe, but only . .f the n Ve h . face
mask can be & BWST%IWSE%IIt E\ﬁibﬁ ﬂﬂ}gg %&#esrﬁ} fﬁﬁgg@; Jgtg't(:gno Iﬁg}aﬁfdh&wfm@
devel opnents in the prior_art of diving, helmets and nmasks: 2, 62,%%3
2,456, £30 2, HoyunsEwt of pathingpirsupply, %15%1‘?}'821951}07‘6@1“@@? Boemexa the A% 1916
4,470,413 5, 279, 286 S, 349, 949 5,411,021 WO (12/(1la; 379PCT/ US02/f1 (1,

. ~73, 037, SO13r@fis; 4 TssuBRes, 00 38jet8Tesif28 altemak teentiong swpbv iser bk 68Rc
2284203, 433, 2224, 250, 8775, 245, 993W0S 98/ 03225 The above prior art rel ates
to vari.ous aspegbathds celitshaineis kise fatl fhed medksspaks ebathmgayhtams thad thed
satisfactorily. However, the present invention introduces features not

found in the Rl Ofivait trhined #tiaRfotdbeflseki Phae hidlsbluliBetohede proBlBmS biikbe ur e
enabling the mask to seal against the facial surfaces of different

| ndivi dual 1014580 rd G084 ESR RlraRefdtakn YEE Bl 1a bitefbif ARk from
surf aces. Thesoprlesenq I nventtl on ano provi des~fo u access to the
wearer's nmouth wthout | oss of vi Sli on .underwat er or in.€onbreat.{e}i§’e

envi r offhent s 3RAMSE ATET, AR{UHIAE AR 2 SPY CoptaipRd eHERRERGY-RGURES ik ORG]s a¥ali% us | v
known hal f nmask systens and full face mask systens w thout the drawbacks as

di scussed above. 15 SUNiwRsr the fatface ragsingarort beut 9nes smpovedwanls BALS el at es

to a flexible full face mask having separate rigid frames for the eyes,
nose and/ or nwatthatalissuefaterombideiwaterdah hesneeniembpeconiortatle magi Rewioyrbamd
breat hi ng and conmuni cati on i n unbreat habl e environnents including, but not

limted to, UsgigEMAER for tRIMTRS PREEDTidehcebuXldiNg $af B8 @5ne) buviabemblupeionor mal
anount of oxygen is not sufficient. The full face mask includes flexible

structure gnqﬁ{si ﬁg?]?%tg@&gh%ﬂe_sea! agai nst each wearer's face regardl ess
of conventiona Ifterences I1n facial surfaces. The mask al so provides full

access 1§ o the Another major drawback to scuba diving with many full face masks is

that there is no way to breathe atmospheric air when the diver is at the surface.
Hence, there is no way to save the self contained air supply prior to a dive. At times,
the diver must swim some distance on the surface to the dive site after water entry.
Many prior art full face masks require use of the air/gas supply because no practical
20 method of breathing atmospheric air when in the water (at the surface) has been
provided. Some masks allow an opening while the diver is not in the water, but these
will not function when the diver enters the water. This results in the use of more
air/gas at the start of the dive and the need to remove the full face mask if the air

supply is exhausted at the end of the dive. Some prior art full face masks have been



9 WO (12/11;;37!) PCT/US(12/(1l1i.~7 nmouth and chin of the wearer when
necessary or desirable, wthout having to renove the mask fromthe head of
the wear ey, <837 ?arti cularly, the present invention incl ygssd/@sKk skirt
in the form 0 ull face resilient, flexible one-piece face seal which is
capabl e of seal | ng 5 the mask agai nst the face of individual users

regar dl ess okqdppédwiherskels, buhthey ditt wotrfundtion hie a uxene’ thitagdsaccepigiates. | n
one preferred enbodi ment, the face seal extends across the upper forehead,

around the ouksiciBa afvef. hﬁlo@é’@&igﬂd@@lﬁﬁo lohgen@s@ and sealingly engages the
upper lip to define an upper chanber or cavity. The face seal continues

. around the chin and '”%t'téﬁﬁﬁm?al‘ﬁ 1‘1’&909%@'9@?03995‘&%516&&9;11%%&&9&t%h' n

surface and an 10 upper e |n seal i ng engagenen w th the | ower

lip to define_a arrber or i unte er Ie seal in
_front of the ﬁ%vé \Agéu’r%ﬁ ‘ihﬁmigénaefl‘wg}ﬂ r| ot fl}Q OI‘}Tt%IIll b peri pheral |y
of the pouth and chin i

hform;t elo cavity aligned
with the noutH@nBlﬂerﬁlllﬁéoéé%lfaé?O WAted I Ylﬁﬁmﬂ g‘sf "é%g"{%ni%’éﬂmqvﬁglf:ront of
the wearer's eyes is a separate rigid frame supporting a lens which forns
t he upper chandgh nosk 38id provide figheagess to the meutbypd shegtser. hEhaegid diemeTie f ace
seal structure in conbination with the separable rigid franes thus define

sel f cont ai negkle@a| :cdnENAVE Sesilfencieat mBmber & érthaginigYheyshriphtrabndiseadf thach
self contained space of the face to the contours of the facial surfaces of

di fferent V‘B%@iﬁlssurﬁges'%f HRNRYARIIS RARPIN sdAPR vhicARMRA&INADpEh@afdbents of

the rigid frame of | ower chanber or cavity. The adaptor pod forns a

vat er - ti ght saggragglw&l% RANERY @%&ﬁhgQéé}]flﬁn%@fjléﬁg\éﬁﬁ&cfh%tﬂéom h

i ncl udi ng the an en the renova aptor pod is
?&?be%&?augg%n‘ln?%rs r{gkcpﬁ'ame 'l’fn%mhtprr]gve tﬁe seal g‘om conformmg wgh suly\gmyz U379

variations in head shape and facial contours of different users. Additionally, the
mouth mask 30 is connected to the frame 12 by a pair of over center latches 49 which
are somewhat difficult to manipulate in use.
As aresult of the foregoing drawbacks in the full faced masks, the

15 eye/nose masks or half mask and mouthpiece system that is in use by nearly all scuba
divers today is the best system that is presently available to the scuba community,
despite its own limitations. The full face mask has several desirable features that
could improve scuba diving and make it more safe, but only if the negative aspects of
the full face mask can be overcome.

20 The following patents illustrate other developments in the prior art of

diving helmets and masks:

2,362,643 3,672,365 4,352,353 5,279,286
2,456,130 3,680,556 4,402,316 5,349,949
2,597,764 3,845,768 4,470,413 5,411,021



mask. Wien the adaptor pod is renoved, full access is provided through the
| ower cavity, and the mask then function as a half nmask or scuba mask., The
adapt or ® (385398 renoved when the mask is on the wearer papgisigniaced

wi t hout the use of tools. This allows an unconsci ous wearer to be

adm ni stered cardi o pul nonary resuscitation 5 (CPR). wi thout renoving the
mask and enabl es 8/88750&at hi ng p39588385 of a weafdP5083 be cl ear&d5$.8f2rapi d
use of equipnent to resuscitate a victimif necessary. The adaptor pod can
be made in varioug200@f18gur ati ong,0e9,082 conmodat &,606LB&r ent br eGBR 22B
devices as well as oral comrunication equipnent. It is therefore an object
. of the presepbyinvention to provide a full face 10 mask that can be
confortably worn by wearers having different facial contours in order to
see, breathe, and,c icate in L,eat habl e epwi nts, su as

. underwater, in at r%n‘@’g]i;s‘g‘?es of noﬁ;igﬁ’é?zases, or gi\?ﬁé’?gﬁhe nor rrg\{barmunt of
oxygen is not sufficient. Another object of the present invention is to
provi dé a f18%08E& full face 15 mask havi ng separate conpartments for the
eyes, nose and/or nouth that allows full access to the wearer's nmouth and
chin for things such aghehovernsior pitw¢laissl ta wvarious psngbie wé dying masks 9F eat hi ng
before or after underwater diving and for energency breathing apparatus or
for cl eari nghthttbwarhhang fipasardeudsfadterilgn Honeoas diegussent iovémionA f urt her
obj ect of the present invention is to provide a full face nmask 20 having a

speci al |y shapaiiueter-piufsof Retd BEMAE phbdrt bR £ f160HE FINede Rk adihspaces
nol ded into the face seal that can individually adjust and seal each self

t ai ned - : 19
con 1 gur ed | 4 SRR RRyEEY phc  Ral BALEL 08 £ A Znrl S oFBIEGERENY) o

exanple, a two self contained, space full ce .mask can, have an eye and nose
space M th aHs?Iﬁﬁ‘?ﬁal‘Cﬁ?sﬁ of ngymal ¥gpitions Hbs‘ﬁ(’{l%ﬁal su@iceé 3127 Plf,se,ng;}geXﬁeon

PCT/ L1S02/0(1S-47 fromthe | ower space that covers the nouth and chin. Both
sel f cont ai nelsogperides fap fillpceess tothedraaesy's Byouth wisbeytdess i ¥igramdsiveieiesi gned
areas in the resilient flexible face seal called adjustnment zones to forma
singl e face sea nodbatatizdblosyiresrabnts ehd thue ntagitaiesiald phite adantagds of dheal | vy
contour and seal on the wearer's face. S A still further object of the
present i nvepkdasuspkicwdharinakk systeitsland fabfaoaslesihaysiong witlgindtieonponent s
form ng nounting areas that are sem -permanently attached to the flexible

face seal V‘hid‘fﬁwﬁh%k?amgﬁls%gia]ia%%” cont ai ned spaces. These rigid

nounting areas can recelve ent adaptors |like view ng |enses,

br eat hi ng
15 SUMMARY OF THE INVENTION
The present invention relates to a flexible full face mask having
separate rigid frames for the eyes, nose and/or mouth and chin which enables a wearer
to maintain vision, breathing and communication in unbreathable epvironments
including, but not limited to, underwater, atmospheres of noxious gases or where the
20 normal amount of oxygen is not sufficient. The full face mask includes flexible

structure enabling the mask to seal against each wearer's face regardless of

conventional differences in facial surfaces. The mask also provides full access to the



adaptors, head harness placenent or accessory adaptors, e.g. for

communi cations, 10 drinking tubes, sensors, etc. The lower rigid nounting
area of tYQ/@(;szgg”; ace mask i s designed and shaped in suchpgr/iRiRE1 hat it
allows full access to the wearer's nouth and chin. The rigid nmounting areas
are equi pped wth special hooks and | atches that allow for renoval and

repl acement ofousinardieclpn of thsoeatee whgn medsatasyior destrhble, witlhaut bevisgloregwneai ned
space. These hooks and | atches allow this to be done by hand, w thout 15
the use of t ded masknflomhhd keakilod tfeuldardrace mask is in use on the wearer's
face. For exanple, a breathing adaptor pod can be quickly and easily

. renoved and repl aced onvéRafRSlkrIgSthe pRAGH iRYentibS iMRATS b ma¥REkignAHRer
obj ect of the present invention iS to provide a full face nask that can be

configured i ' e\ ' I .cont ai ned
. Space full fg%%ﬂr‘rggsggl fég%l;egigﬁ@% gé@é% oﬁgﬁecte F]f%{e]% E?Iﬁagggfeé%%%gﬁé Lf)zlfegibod gﬁgof t he
present. i nvention. Some of the possible but not all.of the confiqgurations
Bre as T ol | oe Ak eBpifih it figd of ol mbers sraetfivis ¢! diftiewcryin i0f GeloWask
woul d be a mask that has a self contained space for the user's eyes and
nose and anotofiéte usersf fagiohsuifagesd 18 pae prefasredigmebodne, thadacelsed extspdsh of t hese
sel f contai ned spaces are connected 12 WO 02/ 0S5379 PCT/ USI 12/ O 1~~7

t oget her usi ragroas theeppal fosdipads bromnd theondside ofzthe egest iater tdreembearal shlgdle f ace
seal design that allows each self contained space to individually contour

and seal agaiefgdget e WWReF Ig‘é tosdelfiaé en uppRichanbea¥nVie. ofheateab@nfing@nt ai ned
space full face nmash woul d be one where the eyes are in one self contained

space and t h%r&ﬁﬁ‘%h%é‘fﬁh! Ghy gﬁﬁm@ﬂl @m@é@%&ﬁﬁ cBBHGRE ti ﬁlte‘khﬁpéﬁtrﬁi:é‘% aPace

connected together by the adjustnent zone or zones. ree self contained

space Il face sk uld have a self co i ned space.for the eyes, a self
contai Hbd spapgerBite FEE Bosiif Aefument BRI R BR E 0BG PRe BT anc
chin all connected together by the adjustnent zones. A four self contained
space full f&6&2¥Hsk woul d have each eye in its own self contai ned space,
the nose in a self 10 contai ned space and the nouth and chin in a self

cont ai ned space. Al ofModrdetorsthkflesibia stahiadrapat the waaeer's ormwicised t oget her
by the adjustment zones to create a single face seal design full face mask.

Still anot hersepdptecigidframberientv@périphsrally off thephiomth dad ahihgbdl wWiaetefor@s khd n
which the face seal is made froma soft flexible substance |ike natural or

synthetic 15 1pyBR@fambif 61 AR alified SWilt 16O RROUIVONEE wellefli KioGRRPEAGR S are
sem -permanent|ly fastened to the soft face seal that have repl aceabl e

adaptof¢ N b0 el Syt RS RLLCOLA IS ARECH cERER Ak huophe! ned
dosi gned i n UL SiRa (HOTPERGETLSER SO S ALl h et 61 VeE % seal
'S face seal structure in combination with the separable rigid frames thus define self-

contained sealed spaces which can individually adjust and seal each self-contained

space of the face to the contours of the facial surfaces of different wearers.

20
A removable adaptor pod is mounted on the front of the rigid frame of
the lower chamber or cavity. The adaptor pod forms a water-tight sealed closure for

the lower cavity and covers the mouth including the front, side and bottom. When the

removable adaptor pod is mounted on the lower rigid frame, the mask is a full face

10



20 specifically shaped to fit and conformto the appropriate mating facial
features that it is intended to seal against. Included in each of the self
cont ai nedygRBRESare smaller thin, flexible, resilient flapg/sdfssr 1/2")
that are nolded into the outer edge of the self contained space seal, sone
of themfacing in, sonme of themfacing out, that allow that sPeci fic self
cont ai ned spawekt Wheo thesastapipr pedis ramavesb Atlbaasessds providsd dhropelsthedewer 13 WO
02/0; S379 PC r'/ 115112/ U | S~7 These small flaps also aid the full face nask
t o conform acavisgahd the masy thdnefunetions as a balé masinok senbkemagit, eElsardaptot had ar e
experienced during normal use of the full face mask. The self contained

. spaces_are alho¥elniRe@¥hen thelAsdk ia6h HRIWENR: 230 A3acRA ididhotht RS 6186150f the
face. This allows each of the self contained spaces to have its own shape 5

and corr ect \‘thsteﬁf \&E%i or%@filp?%&@r {0 gfaﬁii‘ﬁlggtglg:dtcgﬁotio ?ﬁ)ﬁ%r{a}fre%k{taﬁém

. contai ned space. An a’dg‘.%. onal objec rese nvention 1s t

provi de. a ful ce. mask in which adjystnent K6 zones.are nolded into the face
Deal am t aksCPRESFuRRTeRov e MeRed drd g puns BB Py i s Bt Bs. o
the face seal that either act as a pivot point or as a stretchable

adj ust ment  z GHeredfor rapidass of equipmery;to sesHEsate Aorieidm dbprsessaryt ol herdarder £

cont ai ned spaces together and aid each one of the self-contained spaces to
conformto ampddicadbemddein warisesitordigumtivhetocenemuodate liffdrenthecatleng s f ace.
The adj ustnent zones al so seal against the face protecting it from

cont am nat es defictd® vlPaSorhlRmmiifyatien ¢gliipmehince the sel f contai ned spaces
need to seal against different people at different angles the adjustnent

zones allow each one Of it iesbld uf HERLPEE plcfBARERoh & RS Ml 0! ect

sealing angle for that specific se cont ai ned space. stnment zones

are s ed in sucgh.a nner.as. .t allowthe outer.. el f '
cont aihﬁgd spé%"gg b H ee%odnfgﬁflblg%orghygv ¢ ?1625 l%agin dégf?%?:@?{?l é(gg?lﬁ%n each of
the self contained spaces. a-lr_xﬁi s creates what is called a scall oped face
seal . Wen vi%@ﬁrﬁfgsqeh@eﬁtim £OERHINGALS inginPEpalable COYEQPIRAIS. GBS edge of
the face seal turns 20 in and out creating a "scal |l oped shape". This

scal | oped shampderiatenyin abnesphores pfiroxdeusigasesnonviesd thepwews! araoynt af OXyggal | y
assume its correct position (depth, width, and height) on the face. As the
adj ust ment zadgest spffieidnt.and stretch they aid the fit and seal of the joined
sel f contai ned spaces by pulling on the outer edge of the seal portion of

the self-contained spacgd@bjeaf 6f 1Bt prav&sl idventfor 8RS pRAe 4 AN IAUBIEBN!
zones, pulling 14 WO 112/0;a379 PCT/ US(12/005~7 tﬂem towards the face

creati ¥ a b %tlﬁsﬁrha&%g lsel?a%le 881\685&19&1@?0&%4 &, ob& fft/or ol Snd: 3i&ws full

access to the wearer's mouth and chin for things such as, but not limited to, for above

surface breathing before or after underwater diving and for emergency breathing

apparatus or for clearing the breathing passageway in an unconscious victim.

A further object of the present invention is to provide a full face mask

20 having a specially shaped one-piece face seal that has self-contained sealed spaces

molded into the face seal that can individually adjust and seal each self-contained

space of the mask to the wearer's face. The mask can be configured into several self-

contained spaces (eyes, nose, and mouth). For example, a two self-contained space

full face mask can have an eye and nose space with an upper lip seal separating it

11



goes into the full face mask, and because of where the adjustnent zones
have been placed and how t hey have been shaped, the adjustnent zones
stretch pyllind..ehther at the top or the bottomof a self pgqngsgi,&ggg space
causing the sides to nove inward for 5 better sealing on the face. Another
addi tional object of the invention is to provide a full face mask in which
ri gi d conponeins theHaweraspeceathbtaomen theombinth ahd ckins &ath sdlf-owmteinéd spaeest
adaptors or adaptor pods to be mounted to them These adaptor s can cone in

the form of V&M BgcdrRB&ES by BEFeidiyBasadsingBsighdd Rtdian tievesitisntrfieatble The
| ower adaptor pod 10 (usuaIYy a breat hi ng/ conmuni cati ons adaptor) is easily

. removed and rgp s%Qlecqlled:)%%mgnt b RUYbrh Q%inﬁfesfa@éc se‘é?%l%tlsallomi dabh kdpe full

face mask is’I'n use on e wearer' s face, al'l ow ng access to the
user's nouth and.chin. Hence,..t mask of . th esent Jnvention can be used

_for scuba di WH&}H#H@GPF%?W%“@@&HB&@Ea*bdf segﬁ%{)tixgmgrelr ﬁgal.?gt ry have taught

scuba divers to address energency ,situations usi n%, speci fic, proc? ures, 15

t echni dues and equi prrent stilifisthsr ehiesiof therserenioRvaiogus i Bravids aBall #icter to

use all of these traditional procedures, techiuques and equi pnent. The

| ower r enovabhaskdusjpgoizidésupakhts femsing ewsnting arhes thelrh samidpemenentiyhat can

be used with all configurations of the full face nmask. For situations out

of the wat er ,atfablied takeaVeitIPRct 6l dihighHcipmakey uiRths wslficoatained spioes.bEhese

adm nistered to an 20 unconscious victimw thout renmoving the mask. The

| ower adapt OrrigHEl’%e%??fﬁeéﬁm?&@i\%rﬂiﬁﬂ‘eﬂtr‘é‘dﬁﬁt%ﬁ 104Svidbiaki1Rsed, becdaigat hi ng

passage can be’ c then either a special breathing adaptor pod or

age can (h | pod or -
of the bgﬁi“t"a?d’éﬁ%gs? e o S g R S S
isto " h ". This ] . hat, th [ ' a  Vi~'O
(121 Vst 76" P b AR, T b ehg R Eo B B B0 Thtkiei g

obj ect, tongue, vomt, etc..) before the resuscitation begins. It is

usual | y done depigned mdwshapeseinsieh 2 magnérdhal it adlowsSuld pessss tgrthp Wiergr's meUBhi n
and opening the victims nouth, then visually determning if any

obstructi ons ®xichin, i@, rigid neantingsamgs ae tquipgnd with $peyiabheblsweaé patttes that
obstruction out. The renovabl e adaptor pod of the present invention allows

ful'l access tgdhfriamdval ifrepRbdm&n of RihddpkirpoR dEing Aovneal ot pracedur e
can be done wi thout renoving the mask These procedures can be done while

the mask T emalge. N IAS UM NTLA BRROHIEPS Bl Ble b aBKRASLE {0

t he cont am na edc surrou ng envi ronmen face mask can b

configured so,t hat erson ri t he mpsk. can administer. CPR.to a 10

Vi cti mllg hat i@e&F%%ﬂﬁglﬁﬁ“ﬁa'hﬁg&er‘ﬁ}ﬁi?’cer%%gls BSF 8“%‘?4%”%%%%0? EF\A%r adapt or
pods, the one on the rescuer_and on the victins mask, CP5 c%n he
performed. Ba®iagwle, ¢ brepphang adapics pofl gar by aigkly aad easely spao ndigplaced i f ace

mask of the present invention with the | ower adaptor pods renoved, have the
ability to tothemadsk psneeded by the wearer.

Yet another object of the present invention is to provide a full face
mask that can be configured in several different ways. Two, three and four self-

20 contained space full face masks can be created with the full face mask design of the
present invention. Some of the possible, but not all of the configurations are as
follows: An example of a two self-contained space full face mask would be a mask
that has a self-contained space for the user's eyes and nose and another self-contained

space for the mouth and chin, both of these self-contained spaces are connected

12



Yet a further object of the present invention is to provide a full face 15
mask in which a | ower chanber of the mask seals around the nouth, but

i ncl udes {p @fanter pod that can be renmoved to enabl e uni p@@ﬁ@@z/@ggﬁss to
t he m)uth thereby enabling the wearer to breathe, orally comuni cate, eat
or drink and performother normal oral activities when not underwater or
not in a nontegséhanabing aeparial edivsiment porgrdrizpngsithatiseaatarbjingle fefe seHalepigasent
invention is to provide a full face 20 mask which includes a full face seal
capabl e of rehamialibwgedch splf@cntaimed spaceue ardévidmllyaostoanshdseakbagauablhe adapt or
pod which can be replaced wth other adaptor pods fitted with various other

. devices or syshess il BeoaRAbxAPIY ofh wmmdn@mﬁéa%pw&ﬁu&@@é m¥diARONE be

renoving the face seal from t he wearer face. w0 02/ 1155379

PCT/ US( 12/ OLASE T8 T 08lce O e %&tftcﬁstaﬁ@& St aﬁ&‘%;%% S b e¥idg @

, full face mask in accor ance ng o I nc es a

nmout h apto ththem) t ved in an

ener genty si taﬂgﬁlﬂﬁ fls‘g’ sgﬁceeﬁ?é‘fla‘égﬁi f}B@Wﬁﬁﬁ@SE%{egﬁ?%ﬂgﬁr B¥SséY i n
association with the nouth or the breathing passage of the wearer can be
cl eared wi t hdbtee selfreentriged space thll fapemaskwenldavmg sehizcansained space frdhe These
together with other objects and advantages which wi ||l becone subsequently
appar ent r esieyes, anciftentdiabdspare ddr the nsterand hiself-camdineg spaet ifanthesoutr adf ul | y
herei nafter described and cl ai ned, reference being had to the acconpanyi ng

drawi ngs 10 fRialNgndeRed fo aﬁelagl}f the\ahcg@mdm biree. AUBRY R fSconefi@dd shacd fuke
parts throughout. BRI EF DESCRI PTI THE DRAW NGS Figure 1 is a front

per spect i ve ‘r’]t‘fl&%gk&&ﬁdﬂ{u%fﬁ%gl‘é@&a“ BB Mecuialuphde fRGRsRSdeording

to the prese I'nvention e renovable nbuth adaptor pod

oo WIS oi bR P Re g Bt ol R ) 35?559%6% AR o e ©

separated fromthe full face mask of Figure 1 to provide free access to the
mout h and chisenisned spacgs aecpnngsicd togetherby the w%tmelw ZOBRLHO B¢ 2 ¥N8% of t he

full face mask of Figure 1 with the renovable nouth adaptor pod renoved
i |lustrating fateeserkbdeaigndwld Ficp okt he 20 rigid franme to the mask skirt.

Still another object of the invention is to provide a full face mask in

which the face seal is made from a soft flexible substance like natural or synthetic

15 rubber, urethane, or silicone rubber. Rigid components are semi-permanently
fastened to the soft face seal that have replaceable adaptors that help cfeate the self-
contained spaces. Each self-contained space is sealed from the environment that is on
the outside of the full face mask and the adjoining self-contained spaces. The face
seal is designed in such a manner that each self-contained space of the face seal is

20 specifically shaped to fit and conform to the appropriate mating facial features that it
1s intended to seal against. Included in each of the self-contained spaces are smaller
thin, flexible, resilient flaps (1/8" - 1/2") that are molded into the outer edge of the
self-contained space seal, some of them facing in, some of them facing out, that allow

that specific self-contained space to correctly seal and conform to the wearer's face.

13



Figure 4 is a vertical sectional view of the full face mask skirt of the
present invention with the frames omtted. 17 WO 02/ 055379

PCT/ USOZ/%A,I-S% gure 5 is a vertical sectional view of bhe i 6lRY,
resilient tlexible cover for the removabl e nouth adaptor pod for the full

face mask of Figure 1. Figure 6 is an exploded group perspective view of
t he conponen{Tessfsndiefldpalalso bktbe Mk faco mapk tpugoaform Mmdsegdutuang thesnajuekhemat i ¢
rear elevational view of the mask illustrated in Figure 1, show ng.the

orientation amer g@nmidgradsines ttaf a® ekpédientetéurigalonhalrusedf he fulldacrasiskskirt .
Figure 8 is a schematic side el evational view of the mask of Figure 1,

_HlTustrating ﬂ%gdﬁ%hgﬁﬁ@@%@:& At aflmed%séﬁte‘ﬁgiprah dd skt fzéli‘e@ a8l ofitodg@r er and .

illustrating t J ust'ment zones to enabl'e upper and | ower conponents
of the full face sk skii.t WY t f J

cont our s of ¢RE ¥ eeter Mol @uPaRbr AieTeamkl MR R R R .
Is a schematic _perspecgtive.view illustrating the FLgure 1 enbodi nent of the
one- pi ete faé’@d§@5‘F°t(‘}Fétbﬁ@lwé%%ﬁ?ptﬁ%Wéﬁ@lirlg%}iatsggﬁqlﬁ%@elgﬁ%ﬁ%@? SPP&%-cont ai ned
space containing the eyes and nose and a second self contai ned s?ace
contai ning the nouth. Faddisionel ebjeqs of Hisamesenicnprittiop éctoinrevide apll face

Il lustrating another enbodi nent of the one-piece face seal of the present

i nvention, seadskigwhithudpsimenebdnes ard mblied irgp dedacemetlanditae thalfynt it eyes
and a |l ower self contained space containing 20 the nose and nouth. Figure

11 is a schenfBhhé RNANFERS shecpalN Bhdd debrEdrs s iRtFadetdecai@nbitithbesct aghpRliorent  of
the one-piece face seal of the present invention, sealing three self

cont a1 155 =Pt UL 4940RNEBBEL SPRES, bl iy Hhey TRELEL
PCT/ USP& s Ostﬂg self-contained spaces together and aid each one of the self-contained spaces to
conform to and individually seal onto the contours of the wearer's face. The
adjustment zones also seal against the face protecting it from contaminates in the
areas that they cover. Since the self-contained spaces need to seal against different
people at different angles the adjustment zones allow each one of the self-contained
15 spaces to assume the correct séaling angle for that specific self-contained space.

The adjustment zones are shaped in such a manner as to allow the outer
edges of the self-contained spaces to extend out and onfo the face correctly éealing
each of the self-contained spaces. This creates what is called a scalloped face seal.
When viewing the full face mask from a side view the outer edge of the face seal tums

20 in and out creating a "scalloped shape". This scalloped shape allows each of the self-
contained spaces to individually assume its correct position (depth, width, and height)
on the face. As the adjustment zones pivot and stretch they aid the fit and seal of the

joined self-contained spaces by pulling on the outer edge of the seal portion of the

self-contained spaces that are allowed to extend past the adjustment zones, pulling

14



Figure 12 is a schematic perspective viewillustrating still another

enbodi nent of the one-piece face seal of the present invention, sealing
four sel fypQRfyaisped spaces with one space for sealing oneppygsogoesgcond
space sealing the other eye, a third space sealing the nose and a fourth
space sealing the nouth. 19 WO (12/ O-S379 PCT/ 11502/ (1 Os~7 DESCRI PTI ON OF
THE PREFERRECh¢ENVBORIAENE Sicalctdating b bsktersealang cevesmganore fagsdizeentss theffacche
present invention are explained in detail, it is to be understood that
these enbodi rgees micthe fgi B ntigk v beéauis¢ birshdratliecdjishhynt Zohed Imvabten nt ended
that the invention be limted in its scope to the 5 specific details of

. construction 31?&?? 3hd ARG BIE HavO be SOTRARE e dRRimdn® bkbsistelch ey IRl d Qe

description lustrated in the drawi ngs.” Al so, in describing the
preferred emypdj ment.s, cidfi [ . nol dik g t he

~ sake of cl a?ﬁg?{pp ki tt}?esb@%gb%ffau%l éc'r%%lgg 5% sﬁ% aetc\ﬁqé%%ﬁﬁlgﬁé%ﬁg |6%%9 érgﬁu{réri\)c "udes
all techni qug@equi val entt?lg\plfmi ch operate in a simlar manner to acconplish a
si mi | ar” pur pdSEer sealingRn !1gifaces 5ce nask of the present invention as
illustrated in Figure 1 is generally designated by reference nuneral 10 and
i ncl udes a one- pi ece neothsikiadditignalebisct ¢f theiivepitandg thprovidesy faHdecenuner al

12 constructed of resilient, flexible material which forns a full face

seal . The naskaskkn whichrrididibdmpaesmtssthati ard 2tacheiptoitbefacanecal piiew dpfbarenton
general ly designated by reference nuneral 15 and a | ower portion 15

general |y desjagiatsasft aB¥pt6:8fcdls e 6emduARe o thém. ThesdpRSTorPed dodt idheafdehn| owver
portion 17 are separated by indentations or inwardly curved areas 22 in

si de edges Zooéf‘fg%vﬂg \eAGes! LEM?;%&SZ%%&Q%@OJ@?SThi%er%@iﬁ#&t nt zones

23 (AZ) as in I'n"Frgure mask skirt or ‘full face

seal 12 extends acrqgss t.he forehead at .14, 20 dgwnwardly al ong the sides of
The fall a - MBS ASRAHIG RUTET P BpdAEiongs ol PHEO VPRI oPNAE ek Ski rt
or full face seal 12 is forned as one piece and is constructed of nol ded
resilient fl eyanp) withput gheiuse ofteols, whilp thefpl facgmasy is matse onihpBedrer'sfpe hane,
silicone rubber or the like which allows the seal to readily flex and fit
to di fferent @®wing full access to the user's mouth and chin. Hence, the mask of the present

invention can be used for scuba diving. The training agencies of the scuba industry
have taught scuba divers to address emergency situations using specific procedures,

15 techniques and equipment. The present invention allows the scuba diver to use all of
these traditional procedures, techniques and equipment.

The lower removable adaptor also allows access to the mouth and chin,
that can be used with all configurations of the full face mask. For situations out of the
water, this allows CPR (Cardiopulmonary Resuscitation) to be administered to an

20 unconscious victim without removing the mask. The lower adaptor pod can be
removed on an unconscious victim, the breathing passage can be cleared, then either a
special breathing adaptor pod or special equipment or techniques can be ﬁsed to
resuscitate the victim. One of the basic steps of the emergency CPR procedures that

is usually taught is to "clear the passageway". This insures that there is nothing
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V1-' O (12/0; ;379 PCT/US02/011~-47 facial contours. The inwardly extending
curved areas 22 in the central area of side edges 20 form so-called

"scal | opedig slde,6dges, as illustrated in Figures 3, 4 angc§uyshh@iies 3 and

7 illustrate the rear edge 28 of the full face seal 12 which is continuous
across the forehead 14 with side edges 20 extendi ng downwardly al ong the
si de surf ace cbftrudtieg tleectzeatliing ps$sdge fdrgeg aigect Hemguexyanid, do dthe and

under the chin 18 in a curved | ower edge portion 30. The | ower curved
portion 30 ofreduléitationbegidgelt & usubilty dond byfrallmgtralici'sitirad udihs salef | exi bl e,
resilient forwardly extendi ng cup shaped nenber 32 which confornms with and
. engages the Ghiyhid B8 clifl affi opfnd BR victithe mdULlY 8ftn VBT ROEIMiAhg30ai) SO
includes a c rvetljl?gl;ppgr1 edgg£)34ngejngaéi ng the chin 10 b}él ow t he gI OV\Ig’ lip 36

of the mouth 38 of.the .wearer i1lu I i : 8. The
. lower porti on°%§6u%lfon§ %xel\sqgfeaﬁlfi’l 1f]s g’ilgingeaaﬁﬁéfg{oﬁg?&‘fut[}idgdlseggtdg%ﬂ%frﬁg%%{; t] g}ggbl e
inwardly and forwardly extending resil,ent, fl 40 term nating in a.thin,
f1 exi bl resirP’in@?\fi\ﬁ’l‘? ?ﬁvi‘épr@%@%@%pmﬁﬁ’ét lflﬁ‘?{’é‘t"né‘ﬁg@s aé’ﬁ?sérjiﬂihedﬁalgg e chin
18, 15 upwardly along the areas of the face outwardly of the nputh 38,

al ong t he uppém $d thatghispprtofitherRR hragsdurndarbes danetwidionbramareng be mask.
wearer. The inner edge 42 of the flap 40 is continuous throughout its
extent with tTiest piooeduredahbe domnehile dgenaR rémiingors hacedinh noninikegeaup
shaped nmenber 32. The cup shaped nenber 32 includes upper side edges which

join wth thechitbllink #eLexpBaire f2thb ebna@hatdisuRetiidifNedfironhat. 4Dhenalldhce20
engages the upper lip 44 and the portion of the full face seal which forns

es the upper he n of : f
a resilient ThesdhbeB0RRrA0R Khlhd RaLEO hifal EAE aﬁ&fﬂn&glg@?ll%‘l% 9l cup

shaped nenber I's spa ge 4 e portion of a
whi ch gages .the upper. lip 44 to form an eni n Sl royide full,access
to nou (E 3g. wqumt % o) Wg‘af?ﬁ@ SRR EES (ﬁ)}}irgm?v%lgiag\t}} @3‘/‘}) %6X?pg°rﬁ)r°§\s/’i tggd in
the inner surface of the full face seal 1'? corr esponfdi ng. to prq(f]&ec i on 48
to recei ve node anghezescyer gad omtheyigim'smese (P Rscanrhy psrfomaeq. | Parieallys woen n
Figure 3, the top of the full face seal 12 includes a relatively wi de area
52 whi ch ext ewasctipoenfiguridypaoploweriigtafulifeesnask of s prosent Bertiont wikh thear er .
The 5 wide area 52 extends into the inwardly curved scal |l oped edges 22
whi ch form t higwer adaptor pods removed, have the ability to touch lips.
Yet a further object of the present invention is to provide a full face
15 mask in which a lower chamber of the mask seals around the mouth, but includes an
adaptor pod that can be removed to enable unimpeded access to the mouth thereby
enabling the wearer to breathe, orally communicate, eat or drink and perform other
normal oral activities when not underwater or not in a nonbreathable environment.
A still further object of the present invention is to provide a full face
20 mask which includes a full face seal capable of remaining in place on the wearer's face
and a removable adaptor pod which can be replaced with other adaptor pods fitted

with various other devices or systems 1o be sealingly attached to the face seal without

removing the face seal from the wearer's face.

16



adj ust nrent zones 23 on each side of the full face seal 12. This
configuration enables the upper portion 15 of the full face seal 12 to
pivot in ‘Z.g,l(@;"g%%to the lower portion 17 generally in anpaiggofsspet ween

t he nose and upper lip 44 of the wearer so that the upper portion 1 S
and the |ower portion 17, can nore closely fit the contour of the face 10
of different users. The\ fihilatbjess of & prasentdayensionisto providsa Al fapgiapgained by
AZ in sone figures, is less than the other peripheral portions of the
resilient fuldccdranesae thd precdding objects ekt intlnkersmohthcidhptonpasaligned pi vot al
novenent between the upper portion 15 and |ower portion 17 and al so enabl es
. stretching i n,fh@e 285 thdBcan 11?@6@&1%‘6@9:r§é?1@y RitYRIon RO thdl ah Bﬁhe%h@st ment

zones 23 permt the resilient fu face seal 12°to conform 15 w t he

vari ous contqurs,.of human 1 F .8 | hﬁ% i he
_location of ?9{83% ?1%5}5?% Ix;%rg@%ﬁ?egﬁ%a%@%@ﬂéﬁvggﬁ%&?ﬁﬁzbsr?l ?a es%uing?géasﬁ‘%w 47,
t he angul ar adj ust nent provi ded, by the adj.us zones. 23 on each ,side of
the mask. TheOerﬂé"sWqu%rrﬁanfbleé‘Jﬁaqul‘V%@o%fem#én%@’]g&@ Ff’(?ﬁlmaf]b%r@gl @%Wa?ﬁlie{)?/vs f or
the angul ar adj ustnent between the upper portion 15 20 and | ower portion
17. The upperfafzfo_rtl on 52 of the full face seal 12 engages the forehead 14
and includes an inclined thin, flexible flap 56 as illustrated in Figure 3.
The flap 56 includes a ThHeseteaptherwity oflieesbjbite andadantgegewbigh whil bhcome ends
downwardly and nerges with the area of the full face seal 12 that covers

the nose 46. gBgquaiiBl appa@at R8idén the\dtRild 2LdhsbRotdnRGH/dpetdfibd dsihbrefilly
cooperates with tqhe i nner surface of the nose receiving projection 48 and

the edge 42 of. [ an, ﬁgschgﬁdg 51?&/ j:lgﬁne% fé?%%%@\%g?% I%ﬁg%) itﬂé%c@%ﬁﬁ'ﬂﬁf Wbl the

area of the face across t or ehead ongsi de eyes 54 and

inwardly towagd the nose 46. The. e 42 of the f.lap 40.the ooper at es
with tlllése co Wgﬁt@qﬁ@riﬂgovbggngﬂcggﬁmeﬁ%@gergg&i{e B%‘F% tB{Péltgg?"ﬁy of the face
and chin. The forward edge of the full face seal 12 above the nose
receiving projection 4S includes a front edge 70 (see Figure 6) that
defines a forwardly opening cavity 72 in alignnment with the eyes 54. The
peri phery of BRIGEEDEFORIRTION OFJEAEMRAWAINGSUt war dl y ext endi ng T-shaped |ip
73 as shown in Figures 3 and 4. Arigid lens 10 body 74 is retained on the
lip 73 along the edge T7Eigafe e femy pérgpetBvdyichvertone prefemet endhdimibrg of ens
body 74 and lens retainer 76 are rigidly interconnected and are nolded to

lip 73 and | epg BQ hakeREMIE ! thhd ient BivERIdA AlUBrRIPPEE réth$&aBR mouth
capabilities. The |l ower portion of the full face seal 12 includes a

ilient i ph [ ,fl .82 defini t he,. i i whi ch
oSt LNt e LR Mo LA G0N BRI I F RS, oS3 ion
per! PIGEy of rest LTent 1l anae. 2,1 Delues, Aeok, SUAPRd dfe or. LBy =

designated by reference nuneral 84, is nounted onto, the resilient
peripheral fi podep@ntedfepm thel iyl daceangskwf Fiarse] SBrignifiesres aaress torthe POEt) ner

88. The jaw frane 86 and jaw frane retainer 88 are provided wth recesses
shaped to receidsmhin of the wearer.

Figure 3 is a vertical sectional view of the full face mask of Figure 1
with the removable mouth adaptor pod removed illustrating the relationship of the

20 rigid frame to the mask skirt.

Figure 4 is a vertical sectional view of the full face mask skirt of the

present invention with the frames omitted.

17



20 lip 83 on resilient flange 82 and axe secured together with the lip 83
on the peripheral edge of the flexible flange 82 secured between the rigid
j aw frane frame retainer 88 thus securing the rigi to the
AR s A gure 3. 23 WD 02/ 088379‘#5@4%'2;%%7/ 005~7 A
renmovabl e nmout h adaptor pod 90 including appropriate breathing apparatus is
det achabl y connect ed t Figire5 dud earticdl geatiohalaview of thei meded8siliantGaatds s
general ly designated by reference nuneral 24, is adjustably connected to

the sides of cbii@ for GederBitableansuth adaptotdodndr thaduls Fde snaek of Figurd gi d frane
structure 84 as illustrated in Figures 2 and 6, in order to hold the nmask

10 on the head 26 of 1 euliegsekn xSRIl BB RrdAANA ISR 1R cbhBShetieopnnyl ar

menber 98 having a separ e connector 100 ‘at "a | ower portion'thereof when
t he annul ar re98 i aged with the rear portion of the head 26 of
_the user. Thgﬁegﬁﬁfé‘%“t%?aﬁ‘gg‘%‘gegr eferably a squeeze type connector | ocated
generally at the base qQf the skull of the 10 user. The annul ar nenber 98
i ncl udes” upper and | owdri8We  dhaschgmalinEpay pleveipna Yﬁﬁwé’g the maskrdeirajgd vn
extend forwardly adjacent the eye | evel and adjacent the bottom of the chin
area. The i nikégurs s $tacdngtheoscttatidn ardecosfigurasion 0Pa Sllfad@seal Hrwed byt ed or
provided with transverse ribs as indicated by reference nuneral 106. The
free ends of nidik skirt.aps 102 and 104 extend through adjustabl e connectors
108 on opposite ends of 15 the eye | ens body 74 and connectors 110 on

opposite sides of rigi Ci:i'gﬁwsfié@%eﬁltaﬁyﬁa%ﬁv%narﬁ%&%&wﬁmofﬂi'%@feqpabl es
adj ustnent of the effective length of the straps in a manner well known

with the con . j rat t r : of
the mmok fron e AELT SRR ARERREL 8O i Al AUNERR i LETRNE Y
havi ng, openi ng. afeas 114 in osite portions thereaqf be used.to

provi a5 20 B{HSHGH 223 1 Pebltinpsh a1 ver ETERARRBIS L heteh kgL Pat ed,
the straps 102 and 104 have the serrations or ridges 106 on the inner
surface t her @bfotand seeteltoofonfrm wigh e sovioyrsigfghafige efithe weeren Hemainiss sageway
112 therethrough with the free end of the strap extendi ng outwardly through
t he passagewdyll 42 sasid rearwardly under a pivotal |atch 114. The latch 114
24

In

Figure 9 is a schematic perspective view illustrating the Figure 1
embodiment of the one-piece face seal of the present invention, sealing one self-

15 contained space containing the eyes and nose and a second self-contained space
containing the mouth.

Figure 10 is a schematic perspective view illustrating another
embodiment of the one-piece face seal of the present invention, sealing an upper self-
contained space containing only the eyes and a lower self-contained space containing

20 the nose and mouth.

Figure 11 is a schematic perspective view illustrating yet a further
embodiment of the one-piece face seal of the present invention, sealing three self-
contained spaces including an upper space for the eyes, an intermediate space for the

nose and a lower space for the mouth.
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WO 02/ OSS379 PCT/ 115112/ (1 05~7 is constructed with a rib 116 to engage the
ribs or serrations 106 on straps 102 and 104 thereby allow ng the straps to
be pul I edyhhhRLghy t he passageways 112 to tighten the harnegsudhimeyt any
mani pul ati on of the connectors. However, when it is desired to pull the
straps back through the connectors, it is necessary to pivot the latch 114
5 outwardly in order t&igubd2sea sdhemstic pauspetiive vnw illosdratipg skberatkert t owar d
a | oosened position when placing the mask on the head or renoving it. The
renovabl e nogidbodisiadit 6f the@e-Pikce Tideweut Df therpreyedt @xbtionakeatingfmr $d18 that is
oval shaped and arcuately curved fromend to end to fit around and be
~attached to ' I @ f i ; r h€ Mhedil
configured t %Bﬁa{h@?gp %ggia’rllﬂslton? ﬁiééc‘rél)fglt%ﬁ%&r\g?{ng eg % ’rzﬁ%etc%?&egbggé Sé‘lggggih]nneferedge
of the resilient covyer 120 .in i I . whi ch recei ves
. the inner peFV%ﬁQﬁg sgﬁ5g9ﬁ5§ﬁ§$9§§5$gQ?@%ﬁgﬁfﬁéﬁgkﬁgﬁg?%éég 12| has one
surface forned by a flap seal 122 that extends inwardly in overlying
relation to the inner surface of frame 118 to a thin resilient edge 123 for
seal ing engagenent with the rigid frame structure 84, as illustrated in
Figures S and 6. 15 The cover 121 includes a central resilient flexible
menber |24, formng a closure for frame 118 and an outwardly extending
bel l ows portion 12S at its upper end portion to which a breathing apparatus
| 26 can be connected. The bellows portion 125 thus enables flexible
nmovenent between the breathing apparatus 126 and the rigid frame 118. 20
The bellows portion |25 includes a forwardly projecting tubular sleeve 127
which is connected to the breathing apparatus 126 and receives a tubular
nout hpi ece 128 connected to the breathing apparatus 126. The nout hpi ece |28
is flexible and resilient and includes bits 130 to enable the wearer to
retain the nouthpiece gripped between the teeth in a known manner. The
resilient flexible 25 W O 112/ UaS379 PCT/USU2I I'ills-47 cover 120 al so
i ncl udes an outwardly extending |ower portion 146 having an opening 148 in
whi ch a purge val ve 150 may be nounted. In order to renovably nount the
nmout h adaptor pod 90 on the frame structure 84, one end of the rigid frane
118 is provided with a hook shaped nenber 132 which engages with a notched
edge at 134 on the mating side of the rigid frane nenber 86. The other end
of frame 118 has a catch 136 nmounted thereon. The catch 136 is preferably
in the formof a substantially rigid strap constructed of plastic or other
suitable material in which the surfaces are serrated or grooved at 13 8 and
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provided with an inturned hook 140 at the free end thereof. The inturned
hook 140 10 | ockingly engages one of a plurality of sloped serrations or
notches 14@ BRsishe other side of the rigid frane menber 8¢cyigm iR seal ing
flap 122 cones into sealing engagement with the rigid frame structure 84.
The catch 136 al so i ncl udes a a| r of pr 0j ect i ng tabs or handles 144

adj acent oppasisieni rId Rif g oXENEb ty of the strap

form ng the catch 136 enabl es the tabs I44 to be squeezed toward each 15
other sufficiently to nitmugheelepdlpréfdfedoanbodimeansafjbepndsenti ihventibe are
serrations or notches 142. The hook nenber 132 and the catch 136 nounted on

. the rigid fragBlakts II?H&QiIIQ&SttB%G ﬁﬁ&@rﬁo@@ﬁl@ﬁ%se@ﬁ%o%ﬁn&ﬁs@@g@%ﬁ Wvdipsmt ed
on and released fromrigid peripheral frane structure 84 on the | ower

portion 17 of 11154?1%\,\;2'1&' H%lyz \?\g@ n%F?nltej%lgd thF ekt ntjrox’?btghﬁﬁt 9fit g%otﬂ% ment  of

~the |nvent|on In con al ned spaces are det h the
full e seal aving.an adjustnment zone betvvee aces to
enabl e dj ustsﬁ‘é‘ﬁf g?talthh R Ogﬁggglgaqggmp{lfto t°ﬁ81p88 ?%‘%h ]tnﬁggwear er'
face. As illustrated in Figure 9, the upper self contai ned seal ed space 151
encl oses t he feljexingdasaripsion of iliustaigd & the deavings. | A rn deseribingdas prefsiedai ned
space 152 covers the nouth of the user. In Figure 10, the upper seal ed self
cont ai ned spamebolibderi?§ specifit @nﬁﬁioldg'yﬁﬁl?l@el?@'ﬁtt%ﬂo]ﬂﬂid ke 3f danitgr Stistd y t he
eyes of the user and the | ower self contained seal ed space 156 covers the

nose and nDUtHR 1RHerkfdOd WS leacH dpecilfic JetiEindlhdest N technied ag et e Whichpeataed
seal ed spaces are illustrated with the upper space 158 covering the eyes,

the m ddl e Sﬁﬁ%%n%@agrﬁé}%}@]f!o c&ﬂﬂ%ﬂ?{%ﬂg ]tg‘%g the | ower space 162

covering the nout ment e inventi on an adj ust ment
zone 164 (AZ) is provi tween each adj acent ed.sea
space. B Frgure 1ot ot BEAEGLEY helnbanraietpace SRR RER T ¢ 1
two separate upper seal ed self contained_ spaces 166 and 168 provided with
one coveri ng $Reraly desigrpteshiay e&re%qerv@m?él@e%mc s a ppc-pisceIEEfiatte seal ed
self contai ned space 170 covers only the nose and a | ower self contained
space 10 172 gmmehssdcmgx}atttdiwrw&mcm:emmetﬂéﬂﬁremstmowégfle'slhepnﬂ)%m@i&e provi ded
bet ween the two eye covering spaces and between the two eye covering spaces
and t he i nt ermsehigltvehiclpfoemsarfdll feiewedn Théimaslnsldr we fillhfaec sqahd2 canpridchen | ower
sel f contai ned space.

upper portion generally designated by reference numeral 15 and a lower portion

15 generally designated by reference number 17. The upper portion 15 and lower portion
17 are separated by indentations or inwardly curved areas 22 in side edges 20 to
define flexible and stretchable resilient adjustment zones 23 (AZ) as indicated in
Figures 3, 4 and 8.

The mask skirt or full face seal 12 extends across the forehead at 14,

20 downwardly along the sides cf the face at 16 and under the chin area at 18, of the
wearer. The mask skirt or full face seal 12 is formed as one piece and is constructed
of molded resilient flexible material such as natural or synthetic rubber, urethane,

silicone rubber or the like which allows the seal to readily flex and fit to different
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The adj ustnent zones enabl e each of the separate, sealed self contained 15
spaces to be adjusted or noved by exerting forces thereon. The forces can
serve to QigiBlsiH§ spaces in relation to each other and tecikghikg spaces
inrelation to each other by stretching the adjustnent zones. The forces
can al so cause the full face seal 12 to stretch by exerting tension on the
opposi t e end<adil cbeisisoThe inwdrdlyoppandirigeusied eseas BQ1it thercentrali ss¢d ofgideovenent s
and the |like enable the full face seal 12 to vary its 20 contour to adapt

it to the surhaGeoqem chméaf"s&impé&'qd;i@ ed2b£asilheired SeRlguRgly 4engaged by
the full face Seal which defines the separate self contained spaces. The

the full face Seal which de . tar
“inventi on. Further s niane i URREAE R, Bk SR8 AR RS ViR 1

occur to those skilled in the art, it is not desired to limt the jnvention
0ot he: exact IeSrpeiacks B Tofthor by B8 sac i e din 49 2l
operati on shown and descri bed, and, accordi na}l? Y, taI | suitabl e nodifications
1 F

and equi val erbesigasprisee pethgfaced The sidegAggsig t nd dpwviyrasply v upfg the
invention. 28 WD 02/ 0SS379 PCT/ US02/0(1S~7 WHAT IS CLAIMED AS NEW IS AS
FOLLOWS: |. Ahinid8 infaaneveddekecaigp pogiondOa Thaldwdraveved gakti@x3kofdhepar
peripherally in sealing engagenent with a face of a user, said seal being

constructed Qfigé bk BlIEfack 8l 2 atlude®b Bekidle, feilicaERIWAGEOGgagRNEAp W t h
face surfaces, said full face seal including at | east two separate self

cont ai ned Seash@%p?ﬂé}ﬁﬁe?.ﬁgﬂﬂéﬂ c?dﬂf&%rﬁ,wi'ﬂ?%ig: éggt esdH thgﬁ JRAL 8207 ESuskOr Med

bet ween said s contain spaces to en e se cont ai ned spaces to

i ndi vidual ly .gonformw th and | agai,nst the contour f f a
user. 2. A 1N ChEve e boRion B i BERACEY e tPERr A gt PR B a
separate rigid frame conponent attached each of. the sel f-.containe
spaces!@ef | né@l%ﬂgﬁ%w?rﬂ& 3G %{iige E%’&& %&)Otlﬁg? WPaéF%aStIHBStF?(S?ff NoBHET gr? ?5’% t he
sel f contained spaces. 3. The full face nask as defined in claim?2, wherein
said rigid cdiiponents provide nounting areas for connection wth adaptors
connected to the rigid conponents. 4. The full face mask as defined in
claim1, wherein one ofTiRdbwer portion 30 of the full face seal 12 includes a continuous
flexible inwardly and forwardly extending resilient flap 40 terminating in a thin,
flexible resilient inner edge 42. The inner edge 42 extends under the chin 18,
15 upwardly along the areas of the face outwardly of the mouth 38, along the upper lip
44 of the mouth 38 and below the nose 46, of the wearer. The inner edge 42 of the
flap 40 is continuous throughout its extent with the thin flexible inner edge 42 being
spaced from the cup shaped member 32. The cup shaped member 32 includes upper
side edges which join with the full face seal 12 between the portion of flap 40 which
20 engages the upper lip 44 and the portion of the full face seal which forms a resilient
flexible nose receiving projection 48. The top edge 34 of cup shaped member 32 is

spaced below the edge 42 of the portion of flap 40 which engages the upper lip 44 to

form an opening 35 to provide full access to mouth 38.
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self contained spaces is aligned wwth the mouth and chin of a user, said
full face seal and rigid conponents being shaped to provide full access to

t he mout hyand, &y of a wearer when the adaptor is renovegderhisodfigyf ul |
face mask as él'efi'ned in claim2, wherein each adaptor includes detachable

connections that permt different adaptors to be quickly and easily renoved
and repl aced by hand wiAtdawily 50 hepravidedin the dinsr sréacasf the foldacgssil 1i2s bei ng
worn by a user to sealingly connect the adaptor to the rigid conponent

attached to th@espehding @ rajedrsh sPpwaecaie ndve 4buk illsaated sRigur@B andW. Ghs
| 12/11ss37!') PCT/ Il $(12/(10; 7 6. The full face nmask as defined in claim

1, wherein saydibidhlin FRgR: §?lgét8h|'&|@'tﬁé%ﬁ f%e;l%ﬁqmﬁélﬁ@e%% Riatidghedds heset o by

adj ust abl e fastening ans the self contai ned spaces toward the

facial surfacges . fqr sealing the,self contai.n f. the
. user. 7. The%?l)’mla? %{‘i%%ﬁég%“é(ér%&%?‘? Ry slﬂé%gFSS(?fr%ﬁggye\%ﬁg%gﬁl%qgéa?%?f@ ° face
seal includes .a peripheral .i nwardl xtendi.ng, in¢cljned.fla avi_ng a thin,
f1 exi bPe inné‘fld"eﬁS%SE gxte dmio\r@/gehfw%f yeuner foflgprdpdest /7 i fg?ﬁaélbﬁgd by the
full face seal. The full face nmask as defined in claim1l in which a self
cont ai ned seatlmgnnssencadd oniegehusidoeiiba il fceem] hd Bibs appfaguraiipacaablsyer i ng
the eyes and nose of a user and a | ower space covering only the nouth of a

user w th an tledjppst petion 26o0ethedtiizn sedid 2uppaot arrdlatiomér ths paerpootiornf 17%xi bl e
resilient material enabling relative novenent between the two spaces. 9.

The full facecnBsly ASandeld 45ckiivBerltthanbiclds MARHBEMiPM SPREFvesRk fo €RNHRI ned
space covers only the eyes of a user and a | ower self contained space

covers the bl andnpse h fks BrART el R Eoh GIthd B0 Al RN

zone bet wee upper "and T ower cont'ai ned spaces enables relative

novenent therehetween. 10.. The full face,.mask as defin in,.claiL,ml

wher ei 1Y sai d oggg‘%eégrﬁiuﬁgp.u@lée thicknsssat ﬂ"éep%fggs?@f)r%}&f’ P??g?’om%@%%‘%ebye&é? SHfRe

i nternedi ate space covering only the nose and a | ower space coverli .only
t he mout h, affgué@wﬂ@ssﬂle%utﬁ@ eiher RRIPhSIRhRHLODGLRENS o6 ebﬁﬁeféﬁq 558! {%gﬂ%per
space and | ower space and a flexible resilient adjustnent zone

i nt er connect iradpctd éhicloesy feeitltatesehe piaota] mosdemens bebvasn thpapst partion thend ul |
face mask as defined in claiml, wherein said spaces include an upper right
space coveri ngwemnartiéhe7 sidiiéo @bles stetvlpipgin hefzbns23¢ Theawerching aadl y t he

|l eft eye, an internedi ate space covering only the nose and a | ower space 30
pivoting in the adjustment zones 23 permit the resilient full face seal 12 to conform
15 with the various contours of human faces.
Figure 8 illustrates schematically the location of the pivot point 45 and
schematically illustrates, by arrow 47, the angular adjustment provided by the
adjustment zones 23 on each side of the mask. The resilient flexibility of the
adjustment zones 23 allows for the angular adjustment between the upper portion 15
20 and lower portion 17.
The upper portion 52 of the full face seal 12 engages the forehead 14
and includes an inclined thin, flexible flap 56 as illustrated in Figure 3. The flap 56

includes a thin and very flexible inner edge 58 which extends downwardly and merges

with the area of the full face seal 12 that covers the nose 46. The inner edge 58
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WO 02/ 0sS37!) PcTi usu2~0~~s. ~7 covering only the nouth of a user, an

adj ust ment zone connecting the upper left and right spaces to each other
and to anyihRkiwesli ate space and a resilient flexible adj lﬂ%&}m[ﬁm(%gﬁe

i nt erconnectl ng the internedi ate space and the | ower space to enable-

rel ati ve novenent between all of the self contained spaces. 12. A full face
mask conpri stoapesatesuypitie theringgrduifacamé thparvse sdceiving progjeetiom#t Andathg sdge 42 eyes
and including a lens, a lower rigid frame generally aligned with a user's
mouth area, safish 40 videiangntnaesbatipg ehgagambnt Witlh deeraeadlthe face across

i nterconnecting said frames and extendi ng peripherally in sealing

_ engagenent Wﬂ{e*rpge[he?@ho%n&fmy aldAdfhexBal s@ﬁwﬁn@?mttw&a% ﬁa‘se%em@l e,

resilient materi seal | ng engagenen facé surfaces, said f ace

seal includin ust ment _.zon [ e d
_enabl e the nggﬁag?é)hP ﬁﬁ? 3& °P8Peé%¥%%‘6ftﬁ the%? E&gﬂele@cl)gﬁ ﬂoﬁgaeo &5 ace of a
user. 13. A full face nask as defjned in claim 12, wherei n sai d Iovver rigid
frame i’ncl udé®! pEriiranlynidhe Genatdiiy al i gned Wit h a user's nouth, and a
renmovabl e adaptor pod to enable access to said user's nouth WlthOUt
renmovi ng the full face Thadtwatdiedgtloé tieufhll ficgsealigsAbose theabsarsdeivinge| ai m 13,
wherein said face seal fornms self contai ned spaces, one of which is aligned
with said usetdjectivautstinaadesehrent edde 70T(ee Fighte 6)aha definds afordatilyngdning cl ai m
13, wherein said adaptor pod and frames include detachabl e connections that

perm t removalyiRf 75/ zﬂlgﬁ%ﬂwﬁh ped @sdoerm&ﬂ@hyry%f@aﬁasﬂﬁpfmmeﬂuwthout

¢
the use of tools and while the nas% i's belng worn by said user, said | ower

frame being t ;379
PCT/ 11SU2/ Uuaﬁgulv@%%(heg&?aﬁ’l%f égdmag% | ne glllrﬁgzlé écll m fﬁﬁ v\ge’rs ein said
frames,_ inclu head harnes ed there adj us fasteners to
pul | tHe frag’é’éy Ahéf @%edt%&g? gp %ﬂ ﬂ’f‘&(’il?ea?d’ggbgfogﬁlfsc#gyngﬁ?‘?%éetﬂ?@ sel f
cont ai ned space to the face of the user. 17. The full face mask as _defined
in claim 12, Mhdheilgnsdaidy 7#@nd lens retainer 76 are rigidly interconnected and are molded

to lip 73 and lens 80 to enable the user to maintain proper vision capabilities.
The lower portion of the full face seal 12 includes a resilient peripheral
flange 82 defining the opening 35 in the area which includes the cup shaped member
15 32, flange 40 and lower seal edge 30. The periphery of resilient flange 82 includes a
hook shaped edge or lip 83 as shown in Figures 3 and 4. A rigid peripheral frame
structure, generally designated by reference numeral 84, is mounted onto the resilient
peripheral flange 82 and includes a jaw frame 86 and a haw frame retainer 88. The
jaw frame 86 and jaw frame retainer 88 are provided with recesses shaped to receive
20 lip 83 on resilient flange 82 and are secured together with the lip 83 on the peripheral
edge of the flexible flange 82 secured between the rigid jaw frame 86 and frame
retainer 88 thus securing the rigid frame 84 to the full face seal 12 as shown in Figure

3.
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face seal includes a peripheral inwardly extending, inclined flap having a
thin, flexible inner edge for sealing contact wth facial surfaces engaged
by the fuly eal . 32
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the harness without any manipulation of the connectors. However, when it is desired
to pull the straps back through the connectors, it is necessary to pivot the latch 114
outwardly in order to release the straps 102 and 104 for movement toward a loosened
position when placing the mask on the head or removing it.

The removable mouth adaptor pod 90 includes a rigid external frame
118 that is oval shaped and arcuately curved from end to end to fit around and be
attached to an inner edge of a flexible cover 120, both of which are configured to fit
against the rigid frame structure 84. The inner edge of the resilient cover 120 includes
a peripheral groove 121 which receives the inner peripheral edge 119 of rigid frame
118. The groove 121 has one surface formed by a flap seal 122 that extends inwardly
in overlying relation to the inner surface of frame 118 to a thin resilient edge 123 for
sealing engagement with the rigid frame structure 84, as illustrated in Figures 5 and 6.
The cover 121 includes a central resilient flexible member 124 forming a closure for
frame 118 and an outwardly extending bellows portion 125 at its upper end portion to
which a breathing apparatus 126 can be connected. The bellows portion 125 thus
enables flexible movement between the breathing apparatus 126 and the rigid frame
118.

The bellows portion 125 includes a forwardly projecting tubular sleeve
127 which is connected to the breathing apparatus 126 and receives a tubular
mouthpiece 128 connected to the breathing apparatus 126. The mouthpiece 128 is
flexible and resilient and includes bits 130 to enable the wearer to retain the

mouthpiece gripped between the teeth in a known manner. The resilient flexible
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136 is preferably in the form of a substantially rigid strap constructed of plastic or
other suitable material in which the surfaces are serrated or grooved at 138 and
provided with an inturned hook 140 at the free end thereof. The inturned hook 140
10 lockingly engages one of a plurality of sloped serrations or notches 142 on the other
side of the rigid frame member 86 when the sealing flap 122 comes into sealing
engagement with the rigid frame structure 84. The catch 136 also includes a pair of
projecting tabs or handles 144 adjacent opposite ends thereof. The limited flexibility
of the strap forming the catch 136 enables the tabs 144 to be squeezed toward each
15 other sufficiently to move the hook 140 out of engagement with the serrations or
notches 142. The hook member 132 and the catch 136 mounted on the rigid frame
118 enables the mouth adaptor pod 90 to be easily mounted on and released from rigid
peripheral frame structure 84 on the lower portion 17 of the full face seal 12.
Figures 1-8 disclose an embodiment of the invention in which two self-
20 contained spaces are defined with the full face seal 12 having an adjustment zone 23
between the two spaces to enable adjustment of the sealed spaces to fit the contour of
the wearer's face. As illustrated in Figure 9, the upper self-contained sealed space 151

encloses the eyes and nose of the user and the lower sealed self-contained space 152

covers the mouth of the user, In Figure 10, the upper sealed self-contained space 154
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covers only the eyes of the user and the lower self-contained sealed space 156 covers

%
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U&' () -
U&' () -

the nose and mouth of the user. In Figure 11, three separate self-contained sealed
spaces are illustrated with the upper space 158 covering the eyes, the middle space
160 covering only the nose and the lower space 162 covering the mouth. In this
5 embodiment of the invention, an adjustment zone 164 (AZ) is provided between each
adjacent self-contained sealed space. In Figure 12, four sealed self-contained spaces
are provided with two separate upper sealed self-contained spaces 166 and 168
provided with one covering one eye and one covering the other eye. An intermediate
sealed self-contained space 170 covers only the nose and a lower self-contained space
10 172 covers only the mouth. Adjustment zones 174 (AZ) are provided between the
two eye covering spaces and between the two eye covering spaces and the
intermediate space and between the intermediate space and the lower self-contained
space.
The adjustment zones enable each of the separate, sealed self-contained
15 spaces to be adjusted or moved by exerting forces thereon. The forces can serve to
pivot the spaces in relation to each other and to move the spaces in relation to each
other by stretching the adjustment zones. The forces can also cause the full face seal
12 to stretch by exerting tension on the opposite ends or tension on the opposite sides.
Further, twisting movements and the like enable the full face seal 12 to vary its
20 contour to adapt it to the surface contours of the facial areas to be sealingly engaged
by the full face seal which defines the separate self-contained spaces.
The foregoing is considered as illustrative only of the principles of the
invention. Further, since numerous modifications and changes will readily occur to

those skilled in the art, it is not desired to limit the invention to the exact construction
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5. The full face mask as defined in claim 2, wherein each adaptor
includes detachable connections that permit different adaptors to be quickly and easily
removed and replaced by hand without the use of tools and while the mask is being

worn by a user to sealingly connect the adaptor to the rigid component attached to the

self-contained space of the full face seal.
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contained space covers only the eyes of a user and a lower self-contained space covers
the mouth and nose of a user and a flexible resilient adjustment zone between the
upper and lower self-contained spaces enables relative movement therebetween.

10.  The full face mask as defined in claim 1, wherein said spaces
include an upper space covering only the eyes, an intermediate space covering only
the nose and a lower space covering only the mouth, a flexible resilient adjustment
zone interconnecting the upper space and lower space and a flexible resilient
adjustment zone interconnecting the intermediate space and the lower space.

11.  The full face mask as defined in claim 1, wherein said spaces

include an upper right space covering only the right eye, an upper left space covering

only the left eye, an intermediate space covering only the nose and a lower space
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13. A full face mask as defined in claim 12, wherein said lower
rigid frame includes an open area generally aligned with a user's mouth, and a
removable adaptor pod to enable access to said user's mouth without removing the full
face mask.

14. The full face mask as defined in claim 13, wherein said face
seal forms self-contained spaces, one of which is aligned with said user's mouth and
chin.

15.  The full face mask as defined in claim 13, wherein said adaptor
pod and frames include detachable connections that permit removal of said adaptor
pod to be quickly and easily removed without the use of tools and while the mask is

being worn by said user, said lower frame being sealingly connected to the adaptor

pod.
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