Title: FULL FACE MASK W TH FACE SEAL AND REMOVABLE ADAPTORS ALLOW NG FULL
-ACCESS TO SEPA- RATE SPACES [err] Abstract: A flexible full
-face mask to supply breathable air to humans when in environnents where it "
is not possible to breathe, such as underwater masks, or 12#ulEa0Y onnents
havi ng toxic gases or simlar toxic conditions. The mask includes a mask
skirt in the formof a one-piece flexible face seal and separate rigid
frame conpone M EIMWEACE MASK WA TEHIHACE SEALs AND. BEMQY ABE. TORS

ALLOWING FULL ACCESS TO SEPARATE SPACES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to full face masks to supply
breathable air to humans when in environments where it is not possible to breathe,
such as underwater masks, or in environments having toxic gases or similar

contaminated conditions.

2. Description of the Prior Art
It is necessary to majntain‘breathing capabilities, vision capabiliti:es

and communication capabi]ities when human beings or other animais 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
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
to environments having toxic conditions, Various masks have also been provided for
use in unbreathable atmospheres ‘suoh as thos;e frequently encountered by firemen,
chemical warfare participants or those encountering other conditions where an

unbreathable environment exists.




that are connected together in a manner to allow each self-contained space
to individually conform and seal against the contours .of the face of the
wearer. The mask al so includes a renovable adaptor pod rrﬁilg eg &n a | ower.
of the frame conponents to enable full access to the nout ly ef® wear er
while maintaining the mask in sealed relation on the facial surfaces of
the wearer. . 12 July tﬁOS FULL FACE MASK W TH FACE SEAL AND REMOVABLE
ADAPTORS ALLOW NG FULI thyeumesat siats dipthoh pebasNoEsv A e RO orsEs THE
INVENTION 1. Field of the |nvention The present invention generally
relates to f disther gyes apdingss: b Sipp oF ypaskys E‘B’B@‘Fﬂﬂséaléﬁdra"bﬂfmﬂfaﬁé when’ in
envi ronrrents where it is not possible to breathe, such as underwater
masks, or i ndifprentisieiehien afalfaaymeskitha c@%@begmwgfmlbxahaéfomﬂs&rﬁ nat ed

~conditi ons 2. Description of the Prior Art It is necessary to maintain
~ breat hing capédbier skitt ssals agpinstdre degyabict poiedtha outer sdesofitiwayesonrogaibabi | i ti es
when human beings or other animals are positioned in environments in which
unbr eat habl e frehead ned sisethe orsesrrossthe facaghovb the upptr lipi M. cleat ldns fhroughder wat er ,
at nospheres of noxious or toxic gases or in atnospheres where the -
which the diver can see when underwater and when on the surface of the water forms
the exterior of the front of the mask. Placing the diver's nose in the mask protects the
nose from the surrounding water and the nose can be used to blow air/gas into the
mask to equalize the necessary air/gas cavity space with the increasing water pressure
when descending.
The scuba diver's mouth is outside of the half mask and is exposed to
the water in which he/she swims. A resilient rubber mouthpiece, shaped to fit
between the outer side 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
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
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

1s not a problem so long as the diver is conscious and coherent, not tired and does not




supply of oxygen is insufficient. Divers, for exanple, when they subnerge
‘bel ow water, nust be provided with breathable air, vision and

~communi cati.on capabilities for survival and effective function. Various
types of diving helmets, face masks and the |ike have beeh? §dyéf®¥ped t hat
enabl e underwat er breathing and underwater vision and comrunication.

Li kewi se, breathabl e air nust be provided to individuals subject to -
envi r onment s apadeantidly dislodge the mputhpsne . Thigsyistsosis palleld en pys/eosamask ¢rd@l pr ovi ded
for wuse in unbreathable atnospheres such as those frequently encountered
by firenmen, nsemdopduthppeceaysterparti ci pants or those encountering ot her
condi ti ons where an wunbreathable environnent exists. 12 July 2005 1In the
current state of the dritis mewiyiacediystemhaslean ironsaaike thh dP30soViers widsdy her eyes
and nose. This type of mask is sonmetines called a "half nmask™ to

di fferenti at @sédbyfWaid Waf Dluhddraaier consbat fehat witbwbraticltas drtbirsathifipce. In a
hal f mask, a rubber skirt seals against the diver's face around the outer
si des of thesgyas s Asathpibe: sybtamels adapidchyl ] €ouktbs Wil Bis atkmid dfhe face
above the upper lip. A clear Iens through which the diver can see when

under wat er aRf opdpeire@ibreRIng By CalRl tHea gUal. &g (RW'B traddifiriexitigsp or of the
front of the mask. Placing the diver's nose in the mask protects the nose

from the suricQudiThs NatRhadbidn e TS eCFeRR, Used to blow air/gas into
the mask to equalize the necessary air/gas cavity space with the

i ncreasing water pressiyge JARuELSREAT0Ba diVECWRCHRALALME! nR1ARUL D 1S
outside of the half mask and is exposed to the water in which he/she

SWH TS A T €S gt Gt IRULIRISRE EpadhARER Qe td dvarDBLRS e outer side

il .
of the teeth gurs and the 1nsi ips allo somewhat tight

R T e

fromthe diver s T1gs pIeéce can be

connect ed 1 g.g br AL 83t B nal ol ) iRl e e ¢ hroush

thi s tube. ent to

. mouthpiece of another breathing device that he/she carries as a spare, or can use a
“breathing device provided by another diver. This is an important safety consideration
that is part of the training and confidence building necessary for scuba diving.
Conserving the limited self contained air/gas supply is important for
souba diving. Prior o entering the water, the diver can put on all of his/her equipment
without the necessify of using the air/gas supply. Just prior to water eniry the
_ breathing regulator mouthpiece is placed in the mouth. Afier water entry, sometimes
a surface swim fo the dive site is necessary. The diver can further conserve his air/gas
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 aitr/gas, but the diver may




the center of the inside opening of this tube on each side are |ocated two
"bits" which the diver bites down on to retain the nouthpiece in his/her
mouth. It is necessary for the diver to keep the nmouthpiece bits clanped
in his/her teeth with the lips held snug on the nouthpi ecé2{dy2@d .out the
water. M nor anounts of water leak into the diver's nouth fromtine to
time. Althou irritatin this is not usually a serious concern. The use

" of the nout hglaé%%ﬂ %%H’éfge%@étbﬁﬂﬂ%? byeathe. 03?1%318? tpegomgnicaily freathgr t ti ne,

and is not a problemso long as the diver is conscious and coherent, not
tired and doemespherie aiut suabytingg bscoress of emestampyriancel odge t he nDuthplece
This systemis called an eye/nose nmask or half rmask and nout hpi ece system
Thi s nout hpi ece syst enAlbsighdeseyiemosesoask amtwounthpiegeodstem ip thempeferiiddel y  used
by Wrid War 11 underwater conbat teanms with rebreathers as the breathing
system Thi s wanit bpiba dive si/tht preseh Smadeegtabebnipyunjcadon Comst espracticslly hi s
invention of an open circuit breathing systemcalled the "Agua Lung" (now
a trademar k cicedifplishe@orten using i She glettemidiaschheen designuael thamfomerof50 years.
For the conscious, coherent scuba diver who is submerged in clean,- warm
wat er, the eweiresss endepsdteranthnidivatond i€ noww 8 phpliet maits aad wellywigeodle syst em
Underwater, if the breathing system nmal functions, the diver can open

hi s/ her nout Hidaficial gekibilitd oPdcubd@iverd.uTiibrefenéystehemomhpivsegirévenisng br eat hi ng
device and insert a nouthpiece of another breathing device that he/she

carries as a foiakibn oPForddEndB6reds nddcOtib cEhIELMiCRhiRh QVipdackhbworiaes her
diver. This is an inportant safety consideration that is part of the

traini ng and gRahligieptone Batl pidk RYattREASER I sfp@kls &FatRtherBNbN thdeaifsRl Vi ng the
limted self contained air/gas supply is inportant for scuba diving. Prior

to entering the water Uh&bﬁw%f’ﬁrth&@%ﬂ%éon%@l&'a'nd?&a&bﬁfshé‘erthﬁﬂ“ﬁ pent

Wi t hout the necessity of using the air/gas supply. Just prior to wat er

entry the some water will leak into his/her mouth. Ifthe diver becomes unconscious

. underwater, the mouthpiece will fall out. If the diver is unconscious or incoherent and

loses 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

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 orto an undefwater 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,

Cold water diving poses its own problems. Cold water exposure of the
lips and face area that is ontside 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




. breathing regul ator nouthpiece is placed-in the nouth. After water entry,
'sonmetinmes a surface swmto the dive site is necessary. The diver can
further conserve his air/gas supply by using a snorkel. for EHUe imand
| ater inserting the nouthpiece to dive. Upon return to theld ?3@3 a scuba
di ver can drop his/her breathing device nouthpiece and breathe atnospheric
air wthout renoving his/her sk. A snorkel can be used to breath while
swWi nmming at t %°Y§{PP?%‘E%S?‘ @ﬁ&?ﬁgﬁp}e&ﬁﬁyﬁﬁﬁ ﬁ’@hﬁfﬁ'@téﬁa"ec%n COHEGt fRe di¥CiSee
underwater. Not only does this conserve ajr/gas, but the diver may 3 12
July 2005 hdips 2pfbirem thegg faghs infegior offhs MO ch to breathe. Being able to
conveniently breathe atnospheric air at such tinmes becones of utnost

i mport ance. Al t hough t Aaeotagrsypiemdhatpanbeased Mbpbrdisers isppleddhs full frage
preferred way to scuba dive at the present tine, verbal communication

- cannot be pr doeask estany Thecful fiseinasie epvarsdire diverla guiire facpiom the forehead,

el ectroni c/ mechani cal design and manufacture of w reless underwater

comruni cat or saréuad audhdewipthe otrisidalof eagh exerto andbr el dhingi In itierpasthtbe fifll facenci al
feasibility of scuba divers. The breathing system nout hpi ece prevents
formation of maskiss teaguted grimarily byomsbilinabequipped,anifece sipplivd divesh With speak t he
words so that a m crophone can pick up and transmt the signals to another
di ver or t he itseadvadtef wikkies meltevater cdmmindcatiou diesdomaskzese Heing vacttbyr el axes hi s
teeth and lips, sone water will leak into his/her nmouth. If the diver-
becones uncorsswhadiigrs tdneket their aced folpesbodgapilieee will fall. out. If the diver
i's unconscious or incoherent and |oses his/her nouthpiece, another diver
going to his/her aid canietrelceRbAlyhrtdpesHTuhdipivaeefulifstelnieke The fing way of
connecting any other breathing device to the distressed diver. A spare

energency br eaj Rilllteced®itk SEhCRAB IRIMIRE TIRINEGSRH thedull BRe nthsRlopM0 s in need
of breathing while underwater. The unconscious or incoherent diver nust be

taken to the yaohaffisiohs. TheafiverDERE WakEd dduttPHb b 6 & Bldivifea séag  di ving

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 intetior of the mask at a point just in front of the diver's
mouth. A mouthpiece on the interior of the mask is sometimes used with a fow of
these types of masks.
The second type firll face mask includes an eyes and nose chamber

. separate from the mouth chamber. The interior of this full face mask is thus divided
info two separate chambers. The nose and the eyes are in a sealed upper cavity- with a
mask sealéng 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

io equalize against increasing water pressure upon descent,




bell, to continue his/her breathing or to attenpt resuscitation. Since
scuba divers very rarely utilize underwater diving bells, the surface is
“usually the only option. Cold water diving poses its own problens. Cold _
wat er exposure of the |ips and face area that is outside 1h&lhd®% nask and
diving suit of the scuba diver is wunconfortable and results in heat |oss
fromthe skin area around the nouthpiece. In very cold water, the diver's
li ps can | ose their abihdthipd fill faeemaask henhen eyeeehamberserdrate &9 #rout hpi ece.
Scuba diving in polluted water is also very dangerous to_the diver using 4
12 Jul y 2005 mautienesy chavdss stinteamfﬁbamb%masgy%th@aﬁlsqﬂbmﬁﬂJ@Fﬁ@mhave full
contact to the diver's lips and fromthere to the interior of the nouth.
Anot her syst eppardtatavities. Ble ayseare yonsmabisy adidvs wse sndoapite dretimandthgr| f ace
mask system The full face mask covers the diver's entire face fromthe
forehead, arceutyd Tusckyponwsktihenetitrel ddled thed'amhn 9ol uTlasehreathieg chin. I n
the past, the full face mask has been used prinmarily by unbili cal

equi pped, sursisean isuspily efnadicd es the mifutiinost blemibey eliough sovhe mheks flownder wat er
comuni cation these masks are being used by scuba divers to neet their

“need for speeasdincapialblehthing alklaeross the @ietitg 1Omtth yrevért G gingpasi thén hader wat er
full face masks. The first is a full face nask with one chanber. The

interior of whatfing dir fl@eEnFBEKkmbthAPSI thatbérhed o Mé Hived ons. The diver's
eyes, nose and nmouth are all in an undivided sealed interior of the nask.

A few masks have breat hd¥an £Re Hadkt Rrussdis seubh divid presBp o FoRitatd Nt erior of
the mask on the sides, but nobst designs of this type nask have the

breat hi ng systAR), #E6EhSvad Switdidss boRfnufitatidie TRS&is 3lso 2oROhddtin két§koian front
of the diver's nouth. A nouthpiece on the interior of the mask is

Somet i.mes us%fl\tégfe iford GHH %n%tthG%aemBM Scedh pliBs 65 diviRGuReayd type full

face mask inclu an eyes and nose chahber
l polluted water, and by divers who decompress in the water with oxygen as the

breathing medium, Breathing oxygen underwater can cause convulsions and
unconsciousness. If this happens when the diver is using a mouthpiece, the
mouthpiece can be lost which can result in drowning.

An uncﬁnscious 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
harness system that usually is comprised of five straps while the half mask uses only
two 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




separate fromthe nmouth chanber. The interior of this full face mask is
‘thus divided into two separate chanbers. The nose and the eyes are in a
‘seal ed upper cavity with a nmsk sealing lip running horizontally across
the mask al'ong the upper lip under the nose. The bottom ca¥fuly28®;] s
around the diver's nmouth only. The breathing systemis ‘usually attached at
the lower front of these masks. Sonme connect the breathing systemat the

| oner sides. MHdyhostingsaunsébe daneaviilemsarng 7 filldacemagk.t Reneispertte Alinber to
equal i ze agai nst increasing water pressure upon descent. 5 12 July 2005
The third ful facé mesk areetds nivesofaprebles timdedyog ibipplacat koss obnisiansasdt h/ nose
chanber. The interior of this full face mask is thus also divided into two
separ at e cavi watesup theeosepssmdesired roroplizatansits ¥ sibmation Weera asdteamed® nout h are in
another cavity. This type nmask is sonetines called the "oral -nasal mask".

- The br eat hi ngbrest4idi 6ystdnsismsedatl] If toobrashihg dystein inhise fall dde nesk matfivatibes

al t hough sone nmasks flow the incomng breathing air across the view ng

| ens to preveatruhPEE ofigreatiing ait Beplyt, B diver Raddoi chgicabut t6 teiwse ihetmask e
nout h/ nose chanber and to the diver. - The full face mask is used i n- scuba

di ving pri marblexhé & théutthie st irderv@idd # an althnate Gleahitlo@ipplMsathasis Since
comuni cations. There is also sone use in very cold water, by divers who

-cannot hol d agEeubuthis 8Gfaihed iRdi@0Be Fllliadh Bk Sspfe Oradintes sybtemp &lat tibed wat er,
and by divers who deconpress in the water with oxygen as the breathing

medi um Br eat jn0qi96% I AnddNH S4B 5 use@NTIRL!SE s ARIBAY tStheidHréHléins but the
unconsci ousness. |If this happens when the diver is using a nouthpiece, the

mout hpi ece Ca&mﬁ% &ﬁ%ﬁ%&gﬁ{angmdmuﬁ b p1EE e th B Breafiind MACRRRBIFRMS OF

i ncoherent diver ( ater 1n a full face mask. He/'she can continue to
o eathe, 200, Bl B TR B e Bl GE ot her v
Further the full face mask cannot be put on or removed while in the
water at the surface or underwater in a convenient or comfox‘table way. Removal and
replacement for training and confidence building can be done, but in normal operation
this would not be desirable.
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 fimes,
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
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




.~ button to-inject breathing air and squeezing the unconscious diver to help
~hi m-her = exhale. Also, the full face mask is held in place to the diver by
~a nore secure head harness systemthat usually is conprised of five straps’

while the half mask uses only two straps. Current full fat2ily2Bs have

"sonme serious drawbacks, however. A back up breathing systemthat scuba
divers are accustoned to and trained in, cannot be used with full face

nmas ks equppedevidy smtitels) dusthey didmot &nretbn inen wasier Yhausag acaptablekg sl Y 2005
buddy breathing cannot be done while wearing a full face mask. Renoval of

t he f sduba dfvet.eTHaRS Kesip@adre o Mdper @eda problemthan leaving it in place.

-Loss of vision, and water up the nose are undesired conplications to a

situation wher eh@ts}?nﬁloh@fﬂﬁﬂﬁaﬁ&{ LY 6@2%3@%%{&4 S ena%%g]%gp é)rf%’%l?%i 1ﬁgeat hi ng

systemin the full face mask mal functions r'uns "ou air

suppl LYer . 1 hoi. ut rempve th sk _to  breathe at the
sur f a%lg? h%rﬁ]%ﬂrh%se rv{’/\% eF‘Cﬁ'f‘%%%“gﬁ%fﬁ%Ige’ﬁ?ﬁRW%&%ﬁb pfthedacgofithed. Since

- the nouth is,contained insigeﬁ%he ful | face mask, spare breathing systens
that Y56 2 R Bigwing Jeps frame 22 anda rempvahlereeuth mask 3@ to miwide fall ecceed tot | ons t o
these problens but the solutions require additional hardware such as :
pl ugghagonth of the eserhTheyrigidrirasput Zinclidesn cantiobhasrregliae seal etentber18ng on a
sel f contai ned energency source if one.is available. Further the full face

nmask engagiog tHeeeppberalsudiacasefthecficiahiutPcdsbrtttenser@idel ratsvébesaupg ace or
underwater in a convenient or. confortable way. Renoval and replacenent for

Lr al niitigh aéfthos @ hpie vaAmBY 250 1648 dfpARREn: I VAP HRLPRRALL ON (i s
ing W _

woul d not be desirable. Another mgjor drawback to scubd divin Uh many
L] Bl ol 455k PSRl 08 TR, 1"
; '_C ont %Lgs%%h%i \'?&1'153%883' 1¥1 k%gél (s]tgap% I fa%%a\{ SéntoAl_Eré tolf Hi%sefent users, .Addiﬁonally, the |
mouth mask 30 is connected to the frame 12 by a péir of over center latches 49 which are
- somewhat difficult to _manipﬁlate in use. | |
~ Asaresult of the forc;going dréwbacks iﬁ the full faced masks, the eye/nose
masks or haif mask and mouﬂ:_tpiecc systemn that is m use by nearly ailll scuba divers today is
the best system that is presently available to the scuba conununity, d;‘:spite its own limitations, ‘.
. '_l‘he' full face mask has several desirable features that cc;uld impro*.vé scuba diving and make it
'Ilnore safe, bu.t only if the nggaﬁ_\;e aspects of the full face mask can be overcome.
B The followmg U.S, patents illustrate other deve]op;menté in the pri'or art of

/

g diving hélmets and masks:

1,371,236 3,672,365 4,402,316 5,349,949
2,362,643 3,680,556 - 4,470,413 5,411,021
2,456,130 3845768 4595003 5,455,842
2,597,764 3,958275 | 4,648,394 5,575,278
2,821,192 4,029,092 4,676,236 5,653,225




t he diver- nust sw m sone di stance on the surface to the dive site after
- water entry. Many prior art full face nmasks rfequire use of the air/gas
‘supply because no practical nethod of breathing at m)spherig lair (#nen in .
the water (at.the surface) has been provided. Some masks AF 1U%24 openi ng
while the diver is not in the water, but these wll not function when the
diver enters the water. This results in the use of nore air/gas at the
start of t303di50d and the4d@d90o renovesphesbsl | face ppskisd the air 7
supply is exhausted at the -end of the dive. Sone prior art full face masks
have been B,202,618l y 2005 4agujigped with spaskels, but t-gn,g'g{ {g not function
in a manner that was acceptablé to the scuba diver. Those 'desi gns are no
| onger used43knber nati ona pcation 225 di sc ne attenpt to
provide a full 'tzga.ce di vi E’ézggr’tag}syﬂ whi ch Ygr?g?%%gé: arigi dé’ﬁfig%sou ext endi ng
peri pheral kysefygkhe face Qf35£l§§3 user, arigid viewng lens frane 22 and a

.renovabl e. notih mask 30 t o provide ful.l access to the nouth of the user.

The rigid f.ramayillé %'ﬂ Lj%g’f a. continuous resilient seal menber 18 engaging
t he periphera [ - - j Qb en a transverse
h i pher al Tt e APPUEHIONHE P41 8 420 Arnd WBIO Prblication Wdd

seal §§ me‘ﬁh defines an upper chanber 25 and a | ower conpartnment 32.
Howev &%/ 03 ¢4rcrlaqdifclogerfiwing helgietsangimaskshed to the continuous rigid frame 12
whi ch prevents the seal from-conformng with substantial variations in
head shape and Theatwive pont @tiredates to dhdidwrapdctsusfeliting Addistdraephdy, the nouth
mask 30 is - connected to the frame 12 by a pair of over-center latches 49
whi chwhich hasofimviivated diddfictonly. Howared B8 balsentifyenasn ifiDdReds ?éiﬁhr&s i the
foregoi ng drawbacks in the full faced nmasks, the eye/nose nasks or half -
mask Ragd #04E BRbCALRIANEM AOA e i 4 R bR GhPa, gl ver s today
is the best gys'tem t hattglps pr egenlt ageg‘?/‘% é%'e t%r%te%w%‘g&%eam nity,
despidagi d b7 QNS pe LHE f UL Lace. mask. has. several desirable
feat ur es%ﬂﬁlgﬁﬂggﬁi(]%%d;gg@d!g 8{168§m8 ARG E SRS El;:sq ¢t nopgplvagighiens igut onl y
i f th% ﬂl?a%aaﬁiv ‘aspects-of the full face_ mask can be overcone.

S T4 1ai suriaces.” I'ne present invention also provides for full access to the wearer’s

mouth without loss éf vision underwater or in nonbreathable environmenté and. thus | :
maintains all of f.hc advantages of the previously krown half mask systems and full face mask

systems without the drawbacks as discussed above.

- SUMMARY OF THE INVENTION
| The present inv_ention relafes to a flexible full fac;: mask having separate rigid
ﬁ"amé_s for.the eyes, nose e‘md/or mouth and chm which enables a wearer to maintain vision,
breathing and communicatioﬁ in unbreathable environments including, but not limited to,
imderwater, atmosp#cres of NOXIOUS gases or whcre the normal amount of oxygen is not
: s-ufﬁcient. The full face mask includes flexible structure enabling the mask to seal ag;.inst

~ each wearer’s face regardless of conventional differences in facial surfaces. The mask also

provides full access to the




The followng U S. patents illustrate other developnments in the prior art
of diving helnets and masks: 1,371,236 3,672, 365 4,402,316 5, 349, 949
2,362,643 3,680,556 4,470,413 5,411,021 2,456,130 3, 845,768 4, 595, 003
5,455,842 2,597,764 3,958,275 _ 4,648,394 5,575,278 2,821210280029, 092
4,676,236 5,653,225 8 12 July 2005 3,037,501 4,157,090 5, 219, 368
5,957,132 3,292,618 4,167,185 5,245,993 5, 964, 218 3, 433, 222 4, 250, 877 -

5. 279, 286 6. 0PELBEGd chingt e ymarervhepnegsssaryjoxdesmahle Feithaghieriaatq ismoes
2,228,420 A and WPO Publication WO 98/03225 al so di sclose diving hel nets
and masks. Thieawsk&oprthoheagofihedleagtees to vari ous aspects of diving nmasks
or helmets which have functioned satisfactorily. However, the present

i nvention introduces fadeugmasicwany, theauesgnt invantien imeludes aanaskiskidiintlieng a
flexible full face mask with structure enabling the nmask to seal against
the facial sufdmeds fal fadé febiliensfiexibheioneirdecs| facgseal svhichgaeaghlds of efalingr mal
variations in such facial surfaces. The present invention also provides
for full acceths nagk agrdnsivhafee ofindivislnblhuseis régautiesk obdifferknoes &1 thewcanteer wat er or
i n nonbreat habl e environnents and thus maintains all of the advantages of
t he previ ousl gf therosuns' faalaf sutfacds. Bycicoaferpgiceniholdimdng die Mmskal esighdsens W t hout
t he drawbacks as di scussed above. SUVMARY OF THE | NVENTI ON The present

i nvention rel adres theoupperf forkiedd] fofnd the duaside sRBKeyehamisighsepaimisealinpgly d
frames for the eyes, nose and/or mouth and chin which enables a wearer to
mal Nt al n VI S| égages the upper lip to define an upper chamber or cavity. The face seal continues

around the chin and includes a curved portion conforming to the chin surface and an

upper flange edge in sealing engagement with the lower lip to define a lower chamber

or cavity.

Mounted on the flexible seal in front of the wearer's mouth is a

separate rigid frame oriented peripherally of the mouth and chin seal which forms the

lower chamber or cavity aligned with the mouth of the wearer, Mounted on the

flexible seal in front of the wearer's eyes is a separate rigid frame supporting a lens

- which forms the upper chamber or cavity aligned with the eyes of the wearer. The
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 {o the contours of the facial surfaces of different wearers.

A removable adaptor pod is mounted on the front of the rigid frame of
-the lower chamber or cavity. The adaptor pod forms a wafer-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 2 full face
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breat hi ng and conmuni cati on i n unbreathable environnents including, but not
limted to, underwater, atnospheres of noxious gases or where the nornal
amount -of oxygen 'is not sufficient. The full face mask includes flexible
structure enabling the nmask td seal against each wearer's«f&#82¢®gardl ess
of conventional differences in facial surfaces. The nmask al so provides
full access to the 9 12 July 2005 nouth and chin of the wearer when

" necessary or ‘aeski Wiisnthe adaniprned inremoned. £l acpespisdrovidrd thioygh the WX he head of
the wearer. More particularly, the present invention includes a mask skirt
in the form®vity andihp magicthen Bxptignsgs a half maskior scubp aaglk.c The adapter rdal  whi ch
is capable of sealing the mask against the face of individual users
regar dl ess ofcadibf fasroredwhen the thaek is on tlsuyeares ind taplacedavigionf the sl of éapls aces. I n
one preferred enbodi ment, the face seal extends across the upper forehead, 2
around t he ouflss dbwefn thenspjes weared trbetadminiziged candio pelldnagyirgsus@izjages t he é
upper lip to define an upper chanber or cavity. The face seal continues
around t he chi(PRawithout ednookirge the maskvand epairdsitiorbrextinfippassayg of @ wielrer ofhien
surface and an upper flange edge in sealing engagenent with the lower lip
to define a |csuesd fohapii@se ofehuipmient ty reshieitatt & dictm if hevefsanXiThe adperl i n front
of the wearer's nouth is a separate rigid frane oriented peripherally of
the nout h andpodltkibe@ade inharidus tonfiguratiogs to laessBimodbir diffsrer breathitigt y al i gned
with the mouth of the wearer. Mounted on the flexible seal in front of the

wearer's eye&iejv@esaass@g@galtaecdﬂnghgcg%ﬁa%ﬁﬁﬂ@@prti ng a lens which forns the
upper chanber or cavity aligned with the eyes of the wearer. The face seal

structure in combi natiR'ibt}‘iél{efbréiiﬁ‘olf}é’c?é‘f’tﬁ%@seﬁiﬁb&;ﬂ%ﬁ%‘ﬁ%w‘ﬁ@yﬁﬂﬂﬁ@ ne self-
contai ned seal ed spaces which can individually adjust and seal each

sel f- cont ai Ngfask IRRER v8lcotbRtabBSorh By Wokres BENiRS EBreRtht £B81 doffoliRlin SUr f aces of

different wearers.
order to see, breathe, and communicate in unbreathable environments, such as

underwater, in atmospheres of noxious gases, or where the normal amount of oxygen
is not sufficient.

Another object of the present invention is to provide a flexible full face
mask having separate compartments for the eyes, nose and/or mouth that allows 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

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, 2 two self-contained space

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

11



A renovabl e adaptor pod is nounted on the front of the rigid frame of the
| ower chanber or cavity. The adaptor pod forns a water-tight seal ed closure
for the lower cavity and covers the nouth including the front, side and
bottom Wien the renovable adaptor pod is nounted on the RéWy200%id
frame, the mask is a full face 10 u2 July 2005 mask. Wen the adaptor pod
is renmoved, full access is provided through the |lower cavity, and the mask
t hen functi on§omdhedoyey spa coersstbe bauihask chizhBothdelfrentaipesspaeean be
removed-when the mask is on the wearer and replaced w thout the use of
tools. This whhldhs cenmectertynsspeciakly shapedeand designed axgad initke xesitient dlaxilileo

pul monary resuscitation (CPR) wi thout renoving the nask and enabl es the
breat hi ng passegsabiailed aipesinent taneb & fooh e aingld ficoseal dpt alaveseadf segui pment to
resuscitate a victimif necessary. The adaptor pod can be nmade in various
- confi gur at i onsontained cpamwitdiveludily éontenindxedanthawgeardefacees as wel | as oral
communi cation equipnent. It is therefore an object of the present invention

to provide a full face A stilisfkrikddabjeciat tHeereseitfiphiad iy towronidby flbaceer S havi ng
different facial contours in order to see, breathe, and comunicate in

unbr eat habl e gaski HaoMERRIdCONBUEMBrmidE HRUMBIAFcas that Bt BRSPLAHGRNDf NOXIi Ous
gases, or where the normal amobunt of oxygen is not sufficient. Another

obj ect of t heatRERIIQH thelfRYBIH @ Sedl Swiich HIMbERp dhd defcohlamiel Whakes! dBese MBSk
havi ng separate conpartnents for the eyes, nose and/or nouth that allows

full — access L8ahRnNRARGE con BB EntGRAR ok Qe H@Jvﬁgf’zen%bb‘} Bref®ingbut  not

limted to, for above surface breathing before or arter underwater diving

and for energened-Oh&ahinag plRRRaS df kb}es?ﬂry{aﬁégt&k,%?gf kR QofbRmidaERAs N Ng

passageway in an unconscious victim r object of the present

entLon | i FREEIF Rl g SRl e
designed and shaped in such a manner that it allows full access to the wearer's mouth
and chin. The rigid mounting areas are equipped with special hooks and latches that
allow for removal and replacement of an adaptor pod being mounted to that area or

- self-contained space. These hooks and latches allow this to be done by hand, without

the use of tools and while the full face mask is in use on the wearer's face. For
example, a breathing adaptor pdd can be quickly and easily removed and replaced on
the mask as needed 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-
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 2 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
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nol ded into the face seal that can individually adjust and seal each
-sel f-contained space of the mask to the wearer's face. The nmask can be N
-configured into several self- contained spaces (eyes, nose, and nouth). For
exanpl e, 'd@ two sel f-contained space full face mask -can hal&Jun2@pe and
nose space with an upper lip seal separating it 11 12 July 2005 fromthe

| ower space that covers the nouth and chin. Both self-contained spaces -
woul d be conntogetber usipg a spasiat péipstinentizapaar zarrs this stegin e gingledaes sp4 design
resilient flexible face seal called adjustnent zones to forma single face
seal that al | thasallows kachetlif-comainedaipacado igslinddually contalirahdiseal agpingthe our and
seal on the wearer's face. A still further object of the present invention
i's to provi dewearéisl fhcef Amethenastopleafiaingo sdlfjicdtacedppace fitlkfatcomaskrvgpubdbbent | ng
areas that are sem -permanently attached to the flexible face seal which
hel p make up tieewlssed the eyestiin etk shamatined kpseandrthgnabe maouth pmichar @atm can
receive different adaptors like viewi ng |enses, breathing adaptors, head
har ness pl acesmitier sslf-aopebited @pate ackptiod ®getber®y therdjistusmisoeat kars, A dri nki ng
tubes, sensors; etc. The lower rigid nmounting area of the full face mask is
desi gned and ghapercomaifsipace MR Mmakibwbuld havild e ohtinkd gacehsiteo t he
wearer's nouth and chin. The rigid nounting areas are equi pped with

speci al -hooksewBt deBlceRBisied dpate forthlePWéci8d a sEMBMinaARGadeTHY tBEROBRAENOT an
adaptor pod being nmounted to that area or self-contai ned space. These

hooks and 'at@Eﬂ}@dﬂneaeé&tbge%érgy%eﬂﬁ@@lelavzoﬁieé)%fd&séﬂpwmaiﬁeag asepf tools

and while the full face mask is in use-on the wearer's face. For exanple,

2, Dreathing. adapha Al 8 b Guircid st cEASl dphlTREsaRd sl aced on

t he mask as neede e wearef. Yet another objéct of the present

vention [s 8BNS o outA6A Pk s ahubRl HEc ANl SULAdiL D Sever

different wa . three an our contal ned" space ace nmasks
can be creat e&m@iﬁeﬁ sf)glzgs atrg L&ﬁa&&fmg&ﬁé‘r b‘}‘%ﬁé a%jhsﬂen& Qﬁes {o create a single
| face seal design full face mask. '

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
rubber, urethane, or silicone rubber. Rigid components are semi-permanently
fastened to the soft face seal that have replaceable adaptors that help create 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
specifically shaped to fit and conform to the appropriate mating facial features that it
is 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.
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present invention. Sonme of the possible, but not all of the configurations
-are as follows: An exanple of a two self-contai ned space full face nmask
‘woul d be a mask ~ that has a self-contained space for the user's eyes and
nose and another self-contained space for the nouth and ch? fulyBéth of

t hese self-contai ned spaces are connected 12 12 July 2005 together using a
speci al adjustnent zone or zones that create a single face seal design -

that allows eZBkdse smpl flapsalsapiddler S dece mask tepnforensad sep! eBEdy naFel seal
against the wearer's face. Another exanple of a two self-contained space
full face nmas«venend whdgepressures thitcreexpedensy@durmeaoimal psrcofdls ull denstgsked space
and the nose, nouth and chin are in another self-contained space connected
t oget her by t ke siffcosteinedspagesrace dlowed tresxtend pastladjvsiment] Zonesand abiedle space
full face nmask woul d have a self-contai ned space for the eyes, a

. sel f - cont ai nesidspithefsterThidtwlows sechaf thessefebfitainadipases dnthavp s ewhshapehe nout h
and' chin all connected together by the adjustnment zones. A four

sel f - cont-ai neghdsqoaest vidth) heigheaw depthkforeruling that\pecifchifeystained spase. own

sel f-contai ned space, the nose in a self- contained space and the nmouth and

chin in a self-contai neg spitieeal obfett cTthdjiesR! if@nfion i anp:ovided filpfaces are
connected together by the adjustnent zones to create a single face seal

design full fae& iA%Hich adfubtidenBidatd @s molice Gito B fich Geal MMEtAkd tha fort dfo provi de
a full face nmask in which the face seal is nmade froma soft flexible

subst ance | i kgidhat sHddhickd st lab&d scoHBRAK the Wi sBA 1 ciftler £t bd £piR6t r ubber .
Ri gi d conponents are sem -permanently fastened to the soft face seal that

have repl acealin AdapkithalbadiuhBbR BhESt Ee hB%. T8k hajugoRiabA@LosRAces. Each

self-contai ned space I1s sealed fromthe environnent ‘that is on the outside

of the full fﬁﬁge};%@g&cﬁ%ﬁ e- &iaﬁhgﬂ éﬁe%?ﬁe%&lﬁ@&htﬁﬂ%ﬁcesw‘e face

seal is designe r that each se contal ned space of the

face seal 1S oGRS blafiPinli¥iARRPEM b bk boftBits GABE REdfrlsTuld GrBPPT OPFT At e

mat i ng faci al ures
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
spaces fo assume the correct éealing 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 onto 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 tumns
in and out creating a "scalloped shape". This scalloped shape allows each of the self-
contained spaces to individually assume its correct position (depth, widih, 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
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is intended to seal against. Included in each of the self-contained spaces
are smaller thin, flexible, resilient flaps (1/8" - 1/2") that are nolded
into the outer edge of the self-contained space seal, sone_of themfacing
in, some of them facing out, that allow that specific sel 12 &% 28 ned space
to correctly seal and conf ormto the wearer's face. 13 12 July 2005 These
smal | flaps al,so aid.the full face nmask to_.conform a seal ur. the-
nat ur al overhliﬁ'otoﬁ E‘ © fcq ciegh alﬁ’itﬁltseélrae‘dé‘?(‘f?gpgmé HHFFn 8‘5 use of
the full face mask sel f - cont ai ned spaces are allowed to extend past

adj ust ment zoﬁ%eé“ﬁ?nﬂletf\’rﬁ?c?ﬁ’és I andorogfiss o s fhe AUPHRTEATHEVREVEHER of { ho

sel f-cont ai ned. spaces to have its own_shape and correct w dth, height and

depth for seaPiPfiyd PABE™ S5ubaYs Reen @Fape%gtﬁaél“ﬁ@tfn*sﬁé%smm eilne siterat  obj ect

of the present invention is to provide a full face mask in which

adj ust ment  zofsdopgrdhakatigmpfiaselfcenangdspacosausingfhel sidesde maye inwsrdion

t hi nner and thicker specially shaped sections of the face seal that either
act as a pi vobettepesialing Gvthaice stretchabl e adj ustment zone of the mask. The
adj ust mrent zones connect the self-contained spaces together and aid each
one of the self-contai dewthepadiionelobjecbelithy mvendion itoipnaliide aduliifdcy seal onto
the contours of the wearer's face. The adjustnent zones al so seal agai nst
t he face pr ot meskingvhich rgideonmpontmsitataregiaceditd the farcesas allbatiffdsy cover.
Since the sel f-contained spaces need to seal against different people at
di ff erent anghdaptotsdre adahtarpbieiotbe nometed & thew Thash adapeortant doeeseink faant ai ned
spaces to assune the correct sealing angle for that specific self-contained

space. The adpfrdéwinglenges)Reatiting systeappet otfitr Sd¢6dofesaNe Gdwear addp@rabd ow t he
outer edges of the self-contained spaces to extend out and onto the face

correctly seafusigly adeathigfconttBurb@tibnsaanited) Bedsisnemesed ablirgpleegdyes what is

call ed a scalloped face seal. Wen viewng the full face nask froma side
view the out efanddgitsdai thk B dFasds, Stk telttill face hsldis th ﬂéton%ee@éatéi"g e,

"scal | oped shape Thi s scal | oped shape all ows each of the sel
allowing full access to the user's mouth and chin. Hence, the mask of the present
invention can be used for scttba diving. The training agencies of the scuba industry
have taught scuba divers to address emergency situations using specific procedures,
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
. 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 esed to -

resuscitate the victim. One of the basic steps of the emergency CPR procedures that

is usually tanght is to "clear the passageway". This insures that there is nothing
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cont ai ned spaces to individually assune its correct position (depth, wdth,
-and height) on the face. As the adjustnent 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 spac&lulha@0dare
al l owed to extend past the adjustnment zones, pulling 14 12 July 2005 them
towards the face creating a better seal and covering nore face sizes. As
the face goesbstrwitipg thedréatiing pasenge (fashgn oljrdt, beger yemiif ctoibebrathe adj ust nent
zones have been placed and how they have been shaped, the adjustnent zones
stretch pul |'i eepseitaibebegits. It ik esuatlp dane yhrellibg theonntiof's lwad & the sidat ai ned space
causing the sides to nove inward for better sealing on the face. Another
addi ti onal obgetingthe thie aidopening te vidini'omputh\thetevisuailyibtefnsiniag ifmagk i n whi ch
rigid conponents that are attached to the face seal allow different ,

- adaptors or ashapiionPeds aid) if30, wigH Rt 1 tyhadswdheseotrdagionront. CER cCone in
the form of view ng | enses, breathing systens, or other accessories. The

| ower - adapt Orreﬂﬁﬁhble(éﬁ%t@hbdd of iy Radei inehEOINOMs Gall 4RBS (@ BRRECUEN arldS €easi |y
removed and repl aced, by hand, wi thout the use of tools, while the full

face mask is duh $65t8atQHis pREoMBSCER pfock@fSean bRldbANVIEbut HidovaEaRSSadlko t he
user's nouth and chin. nce, the mask of the present invention can be

used for scubpedi MoBiured B Bl ddhEtville 48 8RS REalk oh BR G AudingSI o have
taught scuba divers to address energency situations using specific

procedures, éoﬁ&&ﬂh%ﬁ%%g;?c@@re%% E%&gma%h‘ﬁ%rﬁfuﬁéiﬁ bnyidYimiah. Ofhe @il QYS the

scuba diver to use these traditio procedures, techniques and

i t. T [ th d
o n U hat | CRERbe CHIRNEI SIS Bl o biMRRRGRRT L GG ST 1O
ituati . f er. thi A i
Resuec tati onyeBa Bt asheRined Bl faGhad By ittt R0 JRARE bos
removing the orh%%iﬁ'theﬁgg%uéroa\{l\ﬁ E)n ﬁn%avg)ctn%:{'s :Baos?(, E?IQ cztljnebe performed. Basically, when

correctly configured, people wearing a full face mask of the present invention with the

lower adaptor pods removed, have the ability to touch lips.

Yet a further object of the present invention is to provide a full face
mask in which a lower chamber of the mask seals around the mouth, but inchides 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
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 to be sealingly attached to the face seal without

removing the face seal from the wearer's face.
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J

removed on an unconscious victim the breathing passage can be cl eared,
then either a special breathing adaptor pod or special equipnent or

“techni ques can be used to resuscitate the victim One of the basic steps

of the emergency CPR procedures that is usually taught isl2&lyeéd@®ar the
passageway". This i nstinelsotfjérabf thegiresehisinnaitioh rig tol protide ULl fRQGhask in
obstructing the breathing passage (foreign object, tongue, vomt, etc..)
before the resisaidntiwith fiegbirsedidg objsctsiSHatH Wncllelee abioiithl! ddap@r tpb@
victims head to the side, grabbing the chin and opening the victins

nmout h, then vi siighddywiletemidufti Met dah bBMYMoRASH B! %e@@:&%%uatonea @hatlah SO,
using a finger to try and sweep the obstruction out r enovabl e adapt or

pod of the pres@ftochBy 8REIMMHE FhlefVGinfvd nhseé%%s%mtaﬂo& 0&n TRUERu@NG tmehi n so
that this part of %he CPR procedure can be done W thout renoving the mask.

These procedur g g 9% ﬁ@'wlegret B H@%f@a{eﬁ %’ch%ﬁt Rhov i K L Gl e

m ni m zi ng and cont I e exposure to the contam na surroundi ng
environment. T can be configured so that a person weari ng
t he mask can a ﬁF%%?b‘ %%ﬂe é: victimthat is also wearing a simlar

The viotim o ok, dbAPeRiFE: Wﬂ@?#"%tﬁ%zfd?%fat f Bapip %ggﬁts@gﬁég@ma“d >
fi d, f f th t th
The  Fower adagtes e EnHENgg adull BEGaer BT SInE ERIEEnER T } PR o

further object of the resent invention is to provide a full face nask in
which a | ower SHEMSe difacerRd hiek sl fcsusal baiae sonsrHoteh of flexdltades an

adapt or pod that can be renoved to enabl e uninpeded access to the nouth

" thereby enabl irprilionh Enalgeigh fr seading repgrasmentoyvish 1sgid psrinhem! cutfece of fage dri nk

and performother normal oral activities when not underwater or not in a
nonbreat habl e endinchingat least enpet andflowethsspanatsj selficonthingd ecafndespates apdhvent i on
is to provide a full face nask which includes a full face seal capabl e of

‘remai ni ng i n pliksblegmesilieat wdiastmentszones formed in said full face seal between said

upper and lower separate self-contained sealed spaces to enable the self-contained |
spaces to individually seal against said peripheral surface of a face of a_user,
characterized in that eaeh of said upper and lower separate self-contained sealed

. spaces defined by the full face seal to maintain the configuration of the self-

. contained spaces includes a separate rigid frame.

In accordance with a second aspect of the invention, there is provided a
full face mask comprising at least two separate and space rigid frames adapted to
be generally aligned with and generally conforming with the shape and
configuration of discrete areas of a facial surface of a user, a full face seal of
flexible, resilient material mounted on and interconnecting said frames, said seal
being continuous between a peripheral surface of each rigid frame for eealing |
contact with said discrete areas of a facial surface of a user with which sdaid

frames are adapted to be aligned, characterized in that said flexible, resilient full
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and a renovabl e adaptor pod which can be replaced with other adaptor pods
fitted wth various other devices or systens to be sealingly attached to
the face seal without renoving the face seal fromthe wearer's face. 16 12~
July 2005 A final object of the present invention is to prdvela@0@5 ful |- '
face mask in accordance with the precedi ng objects which includes a nouth
adaptor pod aligned with the nouth that can be renoved in an energency.

situation so thate RA inRFDAARNEY sl &phiaieBid Sp:RbLAYIE FAnRE présREhd flex@i§OCi at i on
with the nouth or the breathing passage of the wearer can be cleared

Wi t hout renpvi nesifdheadjidtedtafies HIRwEn 5418 eld B3 &labR shRGRId iBm8CkOr dance
with a first aspect of the invention, there is provided a full face nmask

conprising a fuldydAGHusam difcddie gfs?é (}ffaqf SRGRGRTHG widr pRrobf HARBGER!
surface of a face of a user, sai u I_?ace seal being-constructed of |
(flexible, 1 esidiafcbShdBheh ot HEHelAR SAIRAPRERN DR SR SEIPNeT &
surface of a face an ncl uding at |east upper an ower separate

sel f - cont ai ned _r?g??hglgeéRx%%l%saldjaugérfe\;\lé%oﬁféégg S, resilient adjustnent zones

formed in said ace ‘sea upper and | ower separate

sel f -cont ai ned seal spaces to.enabl e the se|lf-contained, s es to

i ndi vi dual 'y seal agﬂ]eﬁ'g?(’gg%f”d wthr(%E‘ﬁe?tﬁTCtSs ﬁ‘?Jf a@vgn@gesawﬁggew@l?g%o%er,
characterized in, that each of sajd upper .and | ower separate self-contained
seal ed spaces YBIAMREY BYPaet r‘?sldel ‘“%&c&t@@é’? constrhgtionaad SPeRUCLAIRPI§ur at i on
of the self- contained spaces includes a separate rigid frane. In

accor dance wi t Huby bgeigpfier dessebed @ claimed. golerensobreing hadte theqpeppropanyiag a  f ul |
face mask conprising at |east two separate and space rigid franes adapted
to be gener al |dpavingydeming ehpathdetehewhereip b gmaiatsg refen ke tike pAtape and
configuration of discrete areas of a facial surface of a user, a full face
seal of - throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a front perspective view of one preferred embodiment of a full
face mask according to. the present invention, illustrating the removable mouth
adaptor pod installed in its normal sealed relation to a lower rigid frame.

Figure 2 is a view similar to Figure 1 but illustrating the mouth adaptor
pod separated from the full face mask of Figure 1 to provide free access to the

‘mouth and chin 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
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.
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flexible, resilient material .nounted on and interconnecting said franes,
'sai d seal being continuous between a peripheral surface of each rigid _
frame for sealing contact with said discrete areas of a facial surface of
a user with which sdaid franmes are adapted to be aligned, 13hdrae¥%erized in
that said flexible, resilient full 17 12 July 2005 face seal
interconnceting said separate and spaced rigid franmes providing flexible,
resilient adjustment z mse%@tawe@walssamnali\gﬂﬂofﬂlam@e@@ﬂsémfbﬁleéﬂ%%u drigid
frames to conformw th said discrete areas of a facial surface of a user
by pivotal nosexester the sgmoveble atouthi adaptorivedrforithe 6 fateeomiskef Figuee 1.r esi | i ent
material interconnecting said rigid framed in said adjustnment zones. These
t oget her with ot her objfegist anrd exdvdadigagprempedive wiciviof lecomponamtsadfequent | y
apparent reside in the details of construction and operation as nore fully
her ei naf t er dibs full faecimaskbf Eigareited, reference being had to the acconpanyi ng
drawi ngs form ng a part hereof, wherein |ike nunerals refer to |ike parts

t hr oughout. BRI EF DESCRigiid TN aGthehtdEc BRAVEMESnd ivipw f tHe maskdllistrairt in
perspective view of one preferred enbodi nent of a full face mask according

to the presenkighieVgsiHowdy the bridattibA bhd \@nlib@raticor eIl Gcevdal rmedimpiher pod
installed in its normal sealed relation to a lower rigid frame. Figure 2 is
a view siml agadk@kii. gure 1 but illustrating the nouth adaptor pod
separated fromthe full face mask of Figure 1 to provide free access to the

mouth and chin of the WiakeS is akhibriafc Sdb SleutibBil iR (REREILYIRIguYd EW Of the
full face mask of Figure 1 with the renovabl e nouth adaptor pod renoved

ilTustrating fiRgrabiRk e rQRSIALERp 6f tht BRisk ddi@tdtiné ERIBE 4 Vedrt SRR Sl e

adjustment zones to enable upper and lower components of the full face mask skirt to
pivot and stretch to conform with the contours of the face of the wearer to maintain a
full face seal. _

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-
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
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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Figure 4 is a vertical sectional view of the full face mask skirt of the
‘present invention with the frames omtted. 17a 12 July 2005 Figure 5is a _
vertical sectional view of the nolded resilient flexible cover for the )
renovabl e nouth adaptor pod for the full face mask of Fi gudéfuly28%ure 6 is
an expl oded group perspective view of the conponents of the full face mask
of Figure 1. Figure 7 is a schematic rear elevational view of the mask
illustrated in Fi gur e Pigurs hdifiafghempiic gersregtiva View ilnsaate sl gindeti on of a
full face seal formed by the mask skirt. Figure 8 is a schematic side

el evati onal vf@bhpdipentiof g-pisee faceyteakof the present jnyension. sepling v &1t i onshi p of
the mask skirt to the face of a wearer and illustrating the adjustnent
zones to enabf@iaipdapaceswithene spagoiepenbing enese,asecdnd|spack gedingisiotheki rt to
pi vot and stretch to conformw th the contours of the face of the wearer to
mai ntain a feye a fhirdepaeatglinEithpnose Mdiadowthsyphersasling themeywbet i ve vi ew
illustrating the Figure 1 enbodi nent of the one-piece face seal of the
present invention, sealing one self- contained space containing the eyes
and nose and a second sel f-contained space containing the mouth. Figure 10
is a schematic perspective view illustrating another enbodi nent of the
one-pi ece face seal of the present invention, sealing an upper self- '
cont ai ned space containing only the eyes and a | ower sel f-contained space
containing the nose and nouth. Figure 11 is a schematic perspective view
illustrating yet a further enbodinment of the one-piece face seal of the
present invention, sealing three self-
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cont ai ned spaces including an upper space for the eyes, an internedi ate
space for the nose and a | ower space for the nmouth. 18 .12 July 2005

Figure 12 is a schenmatic perspective view illustrating still another

embodi nent of the one-piece face seal of the present inveni?ddy28&aling
four self-: contai ned spaces with one space for sealing one eye, a second
space seal ing_the other a third space sealing the nose and a fourth
space seal i ngR2EReREHITOR | InE EAVEMNTY ON OF THE PREFERRED
EMBCDI MENTS Al t hough several preferred enbodrnents of the present invention
are expl ai ned in det aidlthongh seyemabprpferrethetelodinamts aftilag pressatioventibogienent s are
given by way of illustration only. It is not intended that the invention
be linmted i neiplaineldogetail.dt is ebe widesiobd thattbessiehbodimentsast giventbiyoveyanid
arrangenment of conponents set forth in the follow ng description or

il lustrated iillustediodcaly figs notAhtendedithat the Suventiiortg linhitedpn &f soped the

enbodi nents, specific terminology will be resorted to for the sake of
clarity. ‘It i spetific dbeilsovfiensivotich indairagetbnisifeampirents @strivitnmltbdes al |
techni cal equival ents which operate in a simlar manner to acconplish a

sim | ar pur pofiowitgRieéddiptiod acitiusigd i0fhe dhRevinds © A3} inl dR¥RibirgARe @éfeirbd USt r at ed
in Figure 1 is generally designated by reference numeral 10 and includes a

one- pi ece MBS kmbddihénts, gRRETAEININGISS] GiMAJe 26boRM thTHEEE KB oﬂaﬁragrait idld
constructed of resrlrent flexible materical which forns a full face seal.

The mask ski rbe @fdedstboll tl:fa@é'd%h §ﬁe@iﬁc]t3m§iﬁém&és 98 Sechilical SRRIOAIeRO iR '813&%@ erally
desi gnated by reference nuneral 15 and a | ower portion general

desi gnat ed bymraesﬁ:ﬁﬂﬁ'ﬁ%n&ligﬁé‘éom}aﬁshJﬁﬁu&ﬁﬂﬁ{os@ort' on 15 and Iovver portion
17 are separated by indentations or 1nwardly curved areas 22 in side edges

20 to The full face mask of the present invention as illustrated in Figure 1 is

generally designated by reference numeral 10 and includes a one-piece mask skirt
generally designated by reference numeral 12 constructed of resilient, flexible
material which forms a full face seal. The mask skirt or full face seal 12 comprises an
upper portion generally designated by reference numeral 15 and a lower portion
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,
downwardly along the sides ef 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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define flexible and stretchable resilient adjustnent zones 23 (AZ) as
indicated in Figures 3, 4 and 8. The nmask skirt or full face seal 12
ext ends across the forehead at 14, downwardly along the sides of the face
at 16 and under the chin area at 18, of the wearer. The md$RUEEPX or ful
face seal 12 .is forned as one piece and is constructed of nolded resilient
flexible mterial such as natural or synthetic rubber, urethane, silicone

rubber or t hefriplconigpisc Fheinwertly exfendingqurved ayeasdfl inyhe ¢eafralanes ofisidet o
different 20 12 July 2005 facial contours. The inwardly extending curved
areas 22 in togec¥homaso-eatled "whllepedtsidaxdgess ailiusttadhis Bigueds Bedlatidk al | oped”
side edges, as illustrated in Figures 3, 4 and 8. Figures 3 and 7
illustrate the rear edfsus3chdfhusfrate thefrear edgecdl of 12 fnHifade sedl $2 shizhi nuous
across the forehead 14 with side edges 20 extendi ng dowmmwardly along the

~ side surface istottingoisacess thé foraiedd 1 ok sid@ 8geh2hexteridinpc ctkawaiktty dlbng and
under the chin 18 in a curved | ower edge portion 30. The | ower curved
portion 30 ofthe kide sueface ofehigfcof THehilefedpds 20 dea esiend dddnwadlyddesnder fhibexi bl e,
resilient forwardly extending cup shaped nenber 32 which conforns with and

engages the odiiml&ihaaud8d Diwet Bdpeysftfon 3ThEheltveLeirysdEtidBUldf e r3& al so
i ncludes a curved upper edge 34 engaging the chin belowthe |lower |ip 36

of the nouth &ige ofthé full NiRAEAN 2agclideb W HbKiBIE SEkilidht Fr@tidBSexdondBgang 8. The
| ower portion 30 of the full face seal 12 includes a continuous flexible

i nwardly and sheseaadeibir $29BioH botdornRShith £ bndab&hé hik 8B hBYsd:n @ thin,
flexible resilient inner edge 42. The inner édge 42 extends under the chin

18, upvar dl yrialceRed 1ddRr plrBas 3051sd ReubiaGRuRkl - 38, al ong
the upper lip EZ of thgﬁinuth 3% ang belgﬁﬁtﬁ@&%g§§g%§%g %aagarer. The

i nner_edge 42,0pf, ﬁlslﬁ;wgg lig 96 8t ﬁlgﬁfmtsiomw&ea}epamg%%d ih FiufX B th the

thin flexible 1 nner e el n
8.

The lower po;_ﬁon 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,
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
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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spaced fromthe cup shaped nenber 32. The cup shaped nenber 32 incl udes
-upper side edges which join with the full face seal 12 -between the portion
of flap 40 which" engages the upper lip 44 and the portion of the full face”
seal which forms a resilient flexible nose receiving projé2fulpaolfs. The
top edge 34 of cup shaped nenber 32 is spaced bel ow the edge 42 of the
portion of flap 40 which engages the upper |lip 44 to forman opening 35 to
provide full access toAwsuithS®BE pravidedin theinnepohce of thefllifgcesealild provi ded
in the inner surface of the full face seal 12 corresponding to projection
48 to recei vecomssendifg fsprojettiontd8ae vdeiveindse 6 neBlugrateddn Figures 3 andBudisr at ed i n
Figure 3, the top of the full face seal 12 includes a relatively w de area
52 whi ch ext eitidsrathdvim Rignot 3y thetopp@ithsfulldacised 42 afchtdbea mlativelgAvidd arethe wear er .
The wi de area 52 extends into the inwardly curved scal |l oped edges 22 which
formthe adj3swiienextends dswiddardiy oa@pposite sidesalf thehuged 34 of thaweararedhe 12. Thi s
configuration enables the upper portion 15 of the full face seal 12 to

pi vot in rel akidearek 82 bktends OWe thefidriritulvéd s@oRatiges 22whidh forr@ehe45 bet ween
the nose 46 and upper lip 44 of the wearer so that the wupper portion 15

and the | oweradp@trhidn®bonkd 23 6:0EhcHBIAE of1he B8 fcd debl 1N TnEQBLSH At chit@esf ace  of
different users. The thickness of the adjustnent zones 23, indicated by AZ

in some figukegppek forti&P s 6ﬂ1§é‘ﬁ1_llh§:e%§lqatdéﬁ%tﬁﬂ?dla’%ion@@fh%il&fﬁ poftiohhe
resilient full face seal 12. This reduced thickness facilitates the

~pivotal novengRt  BeiWRGR U BetiRBEhe RBSL 46004 hppR R 44 LOME weRQF id @R tde/ and

al so enables Stretching in the zones 23. The stretching and pivoting in

the adjust ne:\%)gé%?t?onzl% % A g'ggl%\méégﬁrtgoﬁsli'il dafiMord Hbéegf i thie S&idur b2thk facgONf Or m

with the var S ‘contours faces. Figure ustrates
Seheat ol i R o R ok PO 5 0 s e b
?ﬁje ustent z Oﬁ'geu%es,zl:é 188 thggﬁl}é oﬁleQSer&)Eae}anodg&i lﬁf th-mgsﬂ{egls ﬁlhi Ifcryseilllix jI‘E’iis lity O.f
reduced thickness facilitates the pivotal movement between the upper portion 15 and '
lower portion 17 and also enables stretching in the zones 23. The stretching and
pivoting in the adjustment zones 23 permit the resilient full face seal 12 to conform
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 flexibilify of the
adjustment zones 23 allows for the angular adjustment between the upper portion 15
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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adj ust mrent zones 23 allows for the angul ar adjustnent between the upper
-portion 15 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 42 fly A0Gnd very
fl exible inner edge 58 which extends downwardly and nmerges wth the area
of the full face seal 12 that covers the nose 46. The inner e 58 22 12
Jul'y 20.05 cwopweaiat with thetitner hafacqofdhe wnse reckingfprojpiion 48 éndr"é@eﬁ?

projection 48 and the edge 42 of flap 40 to provide a conti nuous sealing ’
engagenent widfiflap He tapwuide b contipudmeenliag cngagemetiovithidhedreaef thaiomacsesd| vy

al ongsi de eyes 54 and inwardly toward the nose 46. The edge 42 of the flap
40 t hen coopehafoeshead idowhivedly amgpidneyss §4 tuod pwerdlydiewarddbatdasad@uthe seal

peri pherally of the face and chin. The forward edge of the full face seal
12 above t he gigs42 oeibeifiup dYthepcpaates aith dse abpociass & froddd 2 @utieuci® (see
Figure 6) that defines a forwardly opening cavity 72 in alignment with the
eyes 54. The p@rdeAPkdryityodf tkofédayid édni S provided with an outwardly
extendlng T-shaped lip 73 as shown in Figures 3 and 4. Arigid |lens body

74 is retained on the IThp fofwardle@Rb AR IAR séd 19bbdvBehdamyd feYeividg by | ens
retainer 76. The |lens body 74 and lens retainer 76 are rigidly

i nter connect eﬁo@&ﬂmaisaname@@@ronﬁsagévmg@mg&%d)ﬁﬁsdémewfowamw Pelhﬁg user to

mai nt ai n proper vision capabilities ower portion of the full face

seal 12 incl udefy 75 Bsiteh SRl ETdeNIeE 2. T RAARCPErlofy 71 BgidviRgAaN ng 35

in the area wh I ncl udes the cup shaped "nenber fl ange 40 and | ower

seal edge 30, TR AR RARGNG ?Ishigéhgﬁﬁ’gésﬁgk&zgﬁxg%% %ﬁ&wd gy 100k _shaped

edge or lip 83 as shown 1n |gu es and r|g| perlp
structure, g des, I unted onto
the resili en'?cma %41%1?5 PQQ?& gﬁ@%ﬁfﬁ% H%?%?J@ggé&jhgw :'lie?rltsar ar%nd a haw

frame retai . 81%16 Iens%ody 74 and 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
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 periphera] frame

. structure, generally designated by reference nmumeral 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
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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jaw franme 86 and jaw franme retainer 88 are provided wth recesses shaped to
‘receive |ip 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 frane 86 and frane retainer 88 thus securind?f#E2f%id frane
84 to the full face seal 12 as shown in Figure 3. 23 12 July 2005 A
renovabl e nout h adaptor pod 90 inc| uding appropriate breathing apparatus is
det achabl y connect ed téﬁﬁ@"%ﬁ!ﬂ@P‘lﬂlF@P@rPng%mMmgﬂéPmB@@teheWEess,
general ly designated by reference nuneral 24, is adjustably connected to

" the sides of apparetus isflethchahly ¢amnectaside thepntos ngidifrrmeseidiner &% Abanessgi d frane
structure 84 as illustrated in Figures 2 and 6, in order to hold the mask
10 on t he heagtn@@llyfesignatedbdnreferenct membral 2/ ssadpstablyciooubsteddo the eideddfe annul ar
menber 98 having a separable connector 100 at a | ower portion thereof when
- the annul ar nibetigid e98lens bodyrifané thewidehof therigid franpatrtctor 8dfas ilusrdtebid 26 of
the user. The connector 100 is preferably a squeeze type connector | ocated
general |y at Fipwreb2aei §fin bider tshuld thaxhaskl1€ onulwsclicad Thef thamehrar, nenber 98

i ncl udes upper and | ower straps 102 and 104 on each side thereof which

extend forwardly adj acdnht hizhess 2y énclhdved fléxilsle adjuie aRinbelgR Bwigam of the
chin area. The inner surface of each of the straps 102 and 104 is

- corrugat ed OrsepfdsKlY tolectdd 100 at & RAMGY Sorién thefR6f @en thlirtaletheRWerogfier ence
nuneral 106. The free ends of the straps 102 and 104 extend through

adj ust abl e conpgEH Wit tAdRaOFrEdRTMNdRaEIEISE 18 usek. MBhel¥BndcRRSOPRAY 74 and
connectors 110 on opposite sides of rigid jaw frame structure 84,

respectivel Y-prgﬂfaﬁlﬁlﬁgée%féﬁgbé&ﬁlw&%ca@éd éeﬁcifa H8d da¥So 1BOGN oPfhet Ne straps

in a manner well Known w the connector 100 enabling separation of the

oL 0 BT e R e AR Sl DAL ] ) o

may be used tQ; Ul dthich extend forwardly adjacent the eye level and adjacent the bottom of
the chin area. The inner surface of each of the straps 102 and 104 is corrugated or
provided with fransverse ribs as indicated by reference numeral 106. The free ends of
the straps 102 and 104 extend through adjustable connectors 108 on opposite ends of
the eye lens body 74 and connectors 110 on opposite sides of rigid jaw frame structure
84, respectively, This enables adjustment of the effective length of the straps in a
manner well known with the connector 100 enabling separation of the hamess for
removal of the mask from the head 26 of the wearer. A flexible tubular sleeve 112
having opening areas 114 in opposite portions thereof may be used to provide a
cushio.ﬁ and protection for the connector 100.

As illustrated, the straps 102 and 104 have the serrations or ridges 106

on the inner surface thereof and each of the connectors 108 and 110 include a

passageway 112 therethrough with the free end of the strap extending outwardly

through the passageway 112 and rearwardly under a pivotal latch 114. The latch 114
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cushion and protection for the connector -100. As illustrated, the straps
102 and 104 have the serrations or ridges 106 on the inner surface thereof,
and each of the connectors 108 and 110 include a passagema¥ %1%
therethrough with the free end of the strap extending out Wé: &F? OQ%rough

t he passageway 112 and rearwardly under a pivotal |atch 114. The latch 114
24 12 July 2005 is. congtruc W th rib 116 to age, th i bhs or :
Serrations 1BWBHMEAILE A8 g crargn B pbF ebARTEOR L RS0 s to be
pul | ed t hrough,the passageways 112 to fighten the harness_w thout any

mani pul at i on 104 kY al s%sgapaﬁem@#ﬁmﬂ the passasgways dd ?%?eam | the
straps back through the connectors, it is necessary to pivaot,the latch 114
outwardl y i ntsrhagiess withqut gucmanipylationop ihe camscigisy Hayeveto Wherdb Bdefitedt owar d a
| oosened position when placing the mask on the head or rennvinP it. The
rempvabl e node pulkibe praps bpekdhmush fe comneors, it isgeepseary rmvet telatgle11418 that s
oval shaped and arcuately curved fromend to end to fit around and be
attached to amnwardein adedo sfleage the eiipp 182 awhidd farxgovemsnhiowhrdwgipashuedr e
configured to fit against the rigid frame structure 84. The inner edge of
t he resili enpogtuewhenadimrthe thesk onhphsail phermivingibove 121 which recei ves
the i nner peripheral edge 119 of rigid frame 118. The groove 121 has one
surface forned by a f|He smavablfotihadapex pehikincindesradigid externgviarmeyi ng
relation to the inner surface of frame 118 to a thin resilient edge 123 for
seal i ng engadé&grthat iswwillshiped and goubtdly ameedsromy ertdio endh, fitasounti basber at ed i n
Figures 5 and 6. The cover 121 includes a central resilient flexible

menber 124 f eitschedtoandines edge dfaflexibleatwer 12@ bathcbfahichiHra\edntiyre@ ot &ndi ng
bell ows portion 125 at its upper end portion to which a breathing

appar at us 12@gfa tHeeighdRRae stflnrd 88 NRlidreY\Edge oF tHe@ekilldbedvBtR0 ifihalel es
fl exi bl e novenent between the breathing apparatus 126 and the rigid frane
118. 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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The bell ows portion 125 includes a forwardly projecting tubular sleeve 127
‘which is connected to the breathing apparatus 126 and recei ves a tubul ar _
mout hpi ece 128 connected to the breathing apparatus 126. The nout hpi ece 128
is flexible and resilient and includes bits 130 to enabl el2hdyd@® er to
retain the nouthpiece gripped between the teeth in a known manner. The
resilient flexible 25 12 July 2005 cover 120 also includes an outwardly
ext endi ng | ovBYer 1P plseypchdes iyl sxtepsting loyer nortion H6haviog ap opaminge val ve
150 may be mounted.. In order to renovably nount the nouth adaptor pod 90 on
the frame stlA8E whigh gpurgswalve AP mey fereouniedi d frane 118 is provided with a
hook shaped nenber 132 which engages with a notched edge at 134 on the
mati ng side of the ri gitcPrderderem woug ghe meuth edapéar ped 80 of thefiame 118 has a
. catch 136 mounted thereon. The catch 136 is preferably in the formof a

- subst anti al | pirdiyie §4.gmegpd ebihs tigiddieo 108 isgiraddédowith a hankisbaped it e

material in which the surfaces are serrated or grooved at 138 and provided
wi th an i nt urld2dhithehgapdOwith a nbiehddredge 184 tintheawrdting $ide of tht giddchmteook 140

| ocki ngly engages one of a plurality of sloped serrations or notches 142 on
t he ot her sinthenbef 8G. HEheratlger énd o fframentd Rhay a Gchvii36 mdued sigadonN Thé tasgh 122
cones into sealing engagenent with the rigid frame structure 84. The catch

136 al so i nclla6lapreferpbilytin tie fort f aa0bstdngiallyatsid Strap@nsthRted bd flagtidj cacent
opposite ends thereof. The limted flexibility of the strap formng the

cat ch 136 enalieesitible niatddil ihdshidohdarSeHiee7Retal@vRgdoRrAGH 1380k er
sufficiently to nove the hook 140 out of engagenent with the serrations or

not ches 142. pidvitiel ®oth aNBREREd sk 1306t thdBeE @G hRardc¥O TR it A6 IRkt he rigid

frame 118 enabl es the nouth adaptor pod 90 to be easily nmounted on and

rel eased fr O'I@ckingl-yctnﬁa‘iﬁ%ﬁ bR ﬂlurﬁ]ﬁt?_@gslﬁeﬁ‘é&&é{foﬁs Séndtdhet 182 dndiEgmGor tion 17

of th'e. f'ul! face seal 12. Figures scl ose an enbodi nent of the
invention ingybeMe (MR Bld 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
other sufficiently to move the hook 140 out of engagement with the serrations or
notciles 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 wiﬁch two self-
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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cont ai ned spaces are defined with the full face seal 12 having an

adj ustment zone 23 between the two spaces to enabl e adj-ustnent of the
seal ed spaces to fit the contour of the wearer's face. As illustrated in
Figure 9, the upper self-contained seal ed space 151 encl odédulyR80%yes and
nose of the user and the |ower seal ed sel f-contained space 152 covers the
mouth of the user. In Figure 10, the upper seal ed self-contai ned space 154
26 12 July 260%ers oy dresyendfyheuser angddhe lower sgi-conteinedisedled Ispace dffeovers

sel f-contai ned seal ed space 156 covers the nose and nouth of the user. In
Figure 11, t hbemssaepbmatte oftht fisec.oht Bigwed 1 dbmt sxparagyralfeentained sdaledst r at ed
with the upper space 158 covering the eyes, the m ddle space 160 covering
only the nosepaes aklibistraedwits fiereppdGiaced i@ covetng the epapthh middie sfacs

enbodi mrent of the invention, an adjustnent zone 164 (AZ) is provided

- between each 16adpagiagbnlg @ nocomidahan et @aterblspading thambitgulnethik?, four
seal ed sel f-contai ned spaces are provided with two separate upper seal ed
sel f - cont ai neghhogiaeasof Htinvditiod, 38 adjukt@ishtiRde V64 (AA) Meprowded bahgedartacteye and
one covering the other eye. An internediate sealed self-contained space

170 covers onljacdnd SelPenfird deded PARY IS BlghreCioNodt R8Rd SQREtaidelkpeRyYEr S only
the nouth. Adjustnent zones 174 (AZ) are provi ded between the two eye

Coveri ng SpaGeSpBRdedsi ORI bepdRe bifer 834RAGEN Rt RAEPA&R S 688k dze
i nternedi ate space and between the internedi ate space and the | ower

sel f-cont ai NeelyidaaRe ond BoveRidlh Bidd &RAhd SR\ &9eRRkARE 616350, &b ikifimeataRar at e,

seal ed self-contained spaces to De adjusted or noved by exerting forces

thereon. The JfQLE&F GABSELNEEE 17 colbr Bﬁl#tﬁ!e%o%%ﬁ%ﬁg%r%éeﬁ%%ﬂaﬁ@d& gach

other and to nove the space€s i1n relatioh to ea by stretching the

ad) ust ment anfﬁove}-s}}ﬁﬂesf L fifonn® 9}%“3‘"’%%5 baHes 274 @fa%ég rﬂr?x‘;ié‘&ﬁne%@ehﬂ% 2 to

" stretch by exerting nsron on (o] e ensi on on e opposite

sides.  FUrther . d i8I0 RN SRR St hob b5 LiveSug QAR Sk ig ful! face seal
: y I

intermediate space and between the intermediate sp-ace and the lower self-contained

space.

" The adjustment zones enable each of the separate, sealed self-contained

spaces to be adjusted or moved by exerting forces thereon. The forces can serve fo

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 firll 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

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 nimerous 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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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 .
sel f - cont ai ned spaces. " The foregoing is considered as.illustrative only of =
the principles of the invention. Further, since numerous k¥ 2e®tions and
changes will readily occur to those skilled in the art, it is not desired
tolimt the invention to the exact construction 27 12 July,6 2005 and -

oper ati on shd@hhorgaiionsheym wddlescribad. 25¢ @eroriinglyall S&ltﬁbl%wgléﬁ?t@nﬁﬁ?ﬁ fications
and equival ents nmaybe resorted to, falling within the scope of the
Jinvention. 2gquivalgus papbrmssoriadiics g WIS SSpergE Rl BYREOROLLONS: 1. A ful |
face mask conprising a full face seal; for sealing engagenent with a

peri pheral surface of a face of a user said full face seal being
constructed of flexible, resilient material for sealing engagenent wth
sai d peripheral surface - of a face and including at |east upper and | ower
separate self contained seal ed spaces and flexible, resilient adjustnent
zones formed- in said full face seal between said upper and | ower separate
sel f-cont ai ned seal ed spaces to enable the self-contained spaces to

i ndividual ly seal against said peripheral surface of a face of a user,
characterized in that each of said upper and | ower separate self-contained
seal ed spaces 'defined by the full face seal to maintain the configuration
of the self-contained spaces includes a separate rigid frame. 2.. The ful
face mask as defined in claiml, wherein at |least one of said rigid franes
provides a nmounting area for an adaptor to be nounted on said rigid frane
3. The full face mask as defined in claim2, wherein the |ower
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..of said self-contained spaces is.adapted to be aligned with a nputh-and
chin of a user, said full face seal and said rirgid frame connected to said
| ower of said self contained spaces being shaped to provide full access to
a mouth and chin of a user when said adaptor, connected tol3&n20Bner of

sai d spaces -is renoved. 4. The full face mask as. defined in claim3

V\herem@ggc} Aéﬂ% ?SeﬁS%ﬁ, | e connections that permt different

adaptors-1 allly renoved and repl aced by hand _
while the mask s bei rn by a user to sealingly connect_an adaptor to

said rigid framlg‘ 29 T 3\3%?% 5 S’Pm?ﬁﬁngﬁlfiﬂ?faﬁéée%ﬁsk forssegléng ned in claim

1, wherein said full face seal i-ncludes a head harness attached thereto by
adj ustEBEENSH 3¥itha Pryinhewmhsurfase of pice i ng of wasarpysét fidinfded sealer  skdifig cont ai ned
seal ed spaces toward said peripheral surface of a face of a user for

- seal i sRpsreiedef flexgllng redilient nsgvercd fortsealingiedgageatenpivith ahid petiplesa saffadehe face

of a user. 6. The full face nmask as defined in claiml, wherein said fall.

face afweface i nchnitizahdingedt lealaippbr ainaw@sxp@x&%emcaﬂmiﬂe&géd]aﬁ%a& ap having a
‘thin, flexible inner edge for sealing contact-with facial ' Urfaces of a

user engagednB¥iekiite, ritifient ﬁ&jﬁshl%‘éﬂﬂ zohes N efo%lﬂle!i-i eg@ﬁiﬁ& %?alredEf ined in

claim1, wherein said upper "sel f- contained sea space i nes a space

f- S j (o I i ned led .
£ A BB e e, oL R R0 2

.space covering _ €zones
enab PRSP ar St PEen AL e SR S shrele Bl SUheouase 7661 | R ai ned
seal ed spaces; _ 8. .The full" face mask as defined i.n claim1, wherein an
uppeMSEefharacterized in that each of said upper and lower separate self-contained sealed spaces
‘defined by the full face seal to maintain the configuration of the sé.lf-contained
. spaces includgs a separate rigid frame.
2. 'i‘he full face mask as defined in claim 1, wherein at least one of
said ri éid frames brovides a qtounting area. for an adépto;' to be mo;mted onsaid -
_ ﬂgid frame . o
3.  Thefull facemask  asdefined in agim 2, wherein the lower .
..of said self-contained spaces | is adapted t(.;: ‘bﬁ' al_igﬁéd w1th a mouth gﬁd chin
._of a user, said full face seal ( | and said rigid frame connected to said lower |
of said self contained spaces being shaped to provide full access,td émouth.‘,
and chin of a user when said adapic‘:r d conn:ﬁted to said lo‘wer of said spaces ..
' is removed.
| - 4. ‘The full face mask as defined in claim 3, wherein said adaptor |
includes detachable connections  that permit different adaptors to be quickly and
easily Iﬂanually removed and 1_'eplaccd by ﬁand while.thé mask  is being worn by a user to
sealmgly connect an édgptor to said rigid frame
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cont.ai ned seal ed space is adapted to cover only a user's eyes and a | ower
'sel f- contained space is adapted to cover a nouth and nose of a user;  said
~adjustment zones between said upper and | ower sel f-contained spaces
enabling relative novenent therebetween., 9.. The full fad&JHudM05%s
defined in claim1, wherein an upper space is adapted to cover only a .
user's eyes, , said full face seal including an internedi ate space adapted
“to cover only a5noseThéfuilfas@maﬂmtcaﬁh@i/\ﬁrclﬁﬂﬁp,&rkﬁﬁbﬁpw&iﬁhpfa&?éé?r only a
‘mout h,. of a user,.said flexible resilient adjustnent zones including a :

1 exi bl eirchsiel b @eid Bhetst TeRlacheR tekdib BY 3GRYGHT! per space and -
- said 30 12 July 2005 internediate spac% g’nd a fffkg%(n?gglrg‘e#iegs_i | i-ent.
adj UShiTHRS the 4 AHa9h& ol Sal i nt.ermedi at ¢_space. and. sai d | ower
spaceﬁ 10.éThe ik fac%hggcggkgg%de%ﬂfgﬁ claim %?W%ﬁéP@iR’fﬂgg? upper sel f
- cont aj,ned. spage.incl ud apn upper right space adapted to cover only
‘ariog t%;@ggﬁgg up g?“ﬁ%ﬁf%ﬁe@&%a@%ﬁé&a@@%&ﬁ only dopaflt eye of a
user, sa'hd Iul fag&eseal i ncl udi ng an intermedi ate space adapted to cover
- onl y REFRBER! Jfriage gLte Bafsy a OLj@dES sel f contai ned seal ed space adapted to
cover only a nouth of a user, said adjustnment zones including an
adj ust ment zonéb: connkhetfth facsanask ap pefinelidéf tlaimd, wherein saidghll fSeaeg t 0 each
other. and to said internedi ate space and a resilient flexible adjustnment
zone i ntistlodesvepdriphegrabinvwardip betendidg, diting@@ep anGadiap d hiAxibRAGEE L O
enabl e rel ati ve novenent: between all of the self-contai ned spaces. 11. A
full eigee Miglsedimgdohisoerith fchll il of NG el b @k ey rame is
fiots o PR bP Rl e

adapted to be generally aligned wth a us I nNc d alensy a

Lover rigid fram | snadaphednloc ResdBIe ki £ ARG s hhpd USe el ™R

—

area , said franes being spaced apar

contained sealed space defines a space for covering a user’s eyes:  and nose , said
lower self contained sealed space covering only a mouth and chin | of auser, -
. said adjustment zones between said upper and lower spaces of flexible

- resilient material énabling relative movemcnt between said upper and lower self contained

sealed spaces .

8. The full face mask as defined in claim 1, wherein an upper self-

contained sealed space is adapted to cover only a user’s eyes and a lower self-
contained space -1 adapted to cover a mouth andnose . ofauser, said
~_adjustment zones:  between said upper and lower self-contained spaces enabling |

-rcléﬁve movement thercbet\-ﬁeen., .

9.."  The full face mask as defined in claim 1, wherein an upper space
is agapted to cover only a user’s eyes. ., said full face seal’ - inciudin‘g an intermediate
| space" | adapted to cover only a nose of a user and a lower spaér_: . | adapted tb
cover or;Iy amouth. ofa user, said flexible resilient adjustment zones including a '

——

~ flexible resilient adjustment zone interconnecting said upper space  and said

30




212, A full face mask as def| ned in claim11;. V\,herel n said | over r| gid frame
~includes an open area adapted-to be ‘genéral I y aligned with a user's nouth,
, and a rem)vabl e adaptor pod nounted on said | ower frame to enabl e access

“to, said user's mouth without. fenoving the full face mask12Jul3208he fy |

" face mask as defined in claim 12, wherein said face seal forms
sel f-contai ned space, adapted to-be aligned with a user's nouth and Chl n

34. Thwtetmadiaté sppee nask aada fletibleeesilitht alijakttiehLzonsher %t@rc%ﬁh&t@@%%?or pod and
| ower frame include detachable connections that pernit manua 12 July -

2005  intenmiedbite gfacsai d aptPRiPlowRPshatki | € .t he mask is being worm by a user,
said | ower frame bei ng sealingly connected to said adapt or pod (90). 15. A

full face mask qgnpr Jngﬁ:s rat ed rigid frames ~
adapted to be gener aI fl?ig% s °¥‘§%‘§‘e"5 a“é“rglvf rc&’bgﬁ‘“g?‘?ﬁ"ﬁégif/ith t he
: shape A of di scre areas of a facial surface of a user, a
full face %dé&]ﬁ ed%B £c$e| IES%P%"TS@“ UPRY gbLRRachyat or pEAPISHI S0ET OBl afighteye -
" interconnecti n'?l gal d franes , said seal being continuous between a
per i pherdt® "WBEF SEEPHE eacRdfRted @ qovernnly alefsersl i npfemserasaid full face sai d
di screte, areas of a facial surface of a user with which said franes are

adapt ¥& Pﬁlug@gﬂnl@ﬁqmedlﬁham@et er i zdgptedrotchadr oaby dindseexi e, useegidd ent ful l
face seal, interconnecting said separate and spaced rigid franmes, providing

f | exi Iower solfsintaimedtsealad st Ment adupesto cHroRE s Hahd I i %ﬂ&&?@ﬁﬁ to enable
said rigid frames'to conformw th said discrete areas of a facial surface .

of a adfstmént zphetot al inFRNRERARA Jaaalen%rﬁt fpb:egn#gaﬁgrgm affbecifie flexible

resilient. material interconnecting Sal "adj ust ment
ST LR RS . A
adaptffequtlé)mﬁ@su%leﬁ ned interconnecting seid intermediate space and said lower
space to enable relative movement between all of the self—contained spaces. .,
" - 1. A full face mask " as deﬁned in claim I wherein an upper ngld
ﬁ‘aroe is adapted to be generally ahgned thh auser’seyes  -andincluded alens
a io;rer rigid frame 1s adapted to be generally aligned w1th a oser’s mouth area , said
: ﬁmnes ‘ bemg spaced apart 3
| J12. A ﬁﬂl face mask as deﬁned in cla1m 11; wherein said lower rigid ﬁ'axoe '

mcludes an open area adapted to be generally ahgned with a user’s mouth , and

a removable adaptor pod mounted on sald lower frame to enable access-to,.said

user’s mouth w1thout remOVmg' the full face mask .
13. The full face mask as deﬁned mn clann 12, wherem sa:d face seal

- - forms seIf-contamed space., adapted tobe ahgned with a user’s mouth ¢ and chin

14, The full face mask as defined in claim 12, wherein said adaptor pod

‘and lower frame |  include detachable connections that permit manual
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" and conforned in shape and configuration with are selected from a group
|nclud|ng the eyes nose and mouth areas of a user. .32. o

12 July 2005

) removal of said adaptor pod | . while the mask is being worn by a user, said lower
. frame bemg sealingly con.nectcd to sa1d adaptor pod (90).
-15. A full face mask compnsmg at least two separate and spaced 'rigid.
frames | adapted to be generally aligned with and generally conforming with the shape '

and configuration of discrete areas of a facial surface of a user, a full face seal " of

' flexible, resilient material mounted on and interconnecting said frames =, said seal
being continuous between a peripheral surface of each rigid frame for sealing contact
" with said discrete areas of a facial s;_ui'face .of a user with whfch said frames are

adapted to be aligned, characteﬁzed in that said flexible, resilient full face seal,

mtcrconnectmg sald scparate and spaced rigid frames providing flexible, resilient
' adjustment zones, betwcen said ngld ﬁ'ames to enable said rigid frames to
| conform with said discrete areas of a facial surface of a user by pivotal movemeﬁt and

stretching movement of the flexible; resilient material interconnecting said rigid frames
: m said adjustment zones i
-. 16. | The rrtask as defined in claim 15, wherein said' discrete areas of a facial -
i surface  ofa t:xser with ';vhich'said separate rigid frarnes are adapted to be aligned
; and conformed in shape and conﬁguratmn with are selected from a group mciudmg the eyes

nose and mouth areas of a user.
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