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separate rigid frame conponents which define separated self-contained
"spaces that are connected together in a nmanner to allow each
"sel f-contained space to individually conformand seal against the contours.
of the face of the wearer. The mask al so includes a renmovibiBy 2e¥aptor pod

nmounted on a | ower of th opent.s t t he
mout h of__the wearer whil S’me g/ 0 A&hp Muﬁmmwl“@'ﬂwmmml"@mwmmn t he
facial surfaces of the wearer. 12 July 2005 FULL FACE MASK W TH FACE
-SEAL AND REMMARI:EAMBABRTRRS:Z, Mib, RO, NG, FikAwo- MBS Tndb@:r SRRARAT ke SPACES!-
BACKGROUNDF@fEea pient LAFNENT. K DEDK. £, B JR. ofreetVpres o Gaseeqnd 4bbreriarune approrng & fig begin-

i nvention {eriBraT grﬁﬁ%f%gé T RacE e Sk S E g5y “Beat habl e air to
humans wheRgisR, 1@M).r onrent s’ wheré I't is not possible to breathe, such as
under wat er masks, or in environments having toxic gases or simlar
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It is necessary to maintain breathing capabilities, vision capabilities and
-communi cation capabilities when human beings or other aninals are
‘positioned in environnents in which unbreathabl e circunstances exist, such”
as, but not limted to, underwater, atnospheres of noxioud2dly€e8d c gases
or in atnospheres where the supply of oxygen is insufficient. D vers, for
exanpl e, when they subnerge bel ow water, nust be provided wi th breathable
air, vision afVidoFaGH VeASIOWITHBACE SEAIs ANDOREMOVABRE ADAPEORSCt i ve
function. Various typRdsLOWING/ FUBLRACEESS T SERARATESRACES t he | i ke have
been devel oped that enabl e underwater breathing and underwater vision and
communi cation. Likew se, breathable air nmust be provided to individuals
subject to environnents having toxic conditions. Various nasks have al so
been provided for use in (BACEGROANIEORITHISINMENTIONICh as those frequently
encountered by firenmen, chemcal warfare participants or those
encountering other conditions where an unbreathable environnment exists. 12
July 2005 1In the current state of the art, scuba divers wear a mask that
covers hi s/ her eypgldaifdhdTas@siodhi s type of mask is sonmetines called a "half
mask" to differentiate 1t froma full face mask that covers the entire

face. 1n a half mask, BuegrteRehvefitidd den&eRY feld@ab RYT fatdyBadls WANpslyf ace around
the outer sides of the eyes across the forehead and under the nose-across

the face aboyRahhie YRRSHurhdoR whéh Bl eBRFFornRRE WIS Bhot WLIBR t6 BRadlbver can see
when underwat er and when on the surface of the water forns the exterior of

the front of aidhGs HfthwadEt SN hiUibnhichalflh SorlifledsBor Thiler Pr Ot eCU S L he
nose fromthe surroundi ng water and the nose Can % used to bl ow air/gas
into the magkto edyalize the necessary air/gas cavity space with the

i ncreasi ng water pressure when descendi ng.

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.




The scuba diver's nouth is outside of the half mask and is exposed to the
water in which he/she swins. A resilient rubber nouthpiece, shaped to fit
bet ween the outer side of .the teeth and gunms and the insi dﬁ f éE& l'i ps
allows a sonewhat tight water seal. The center of the nou %%ﬂé Yorns a
tube that extends forward fromthe diver's lips so that the outer end of
t he nout hpi ece can be copnected to a breathing system The diver inhales
and exhal es through t ¢ ermRnt siglp afthe ¢t sepbader R 8 Fuag thElreverRsi de
opening of this tube on each side are | ocated two "bits" which the diver
bites down oMShST £¥ef anhnesee s (ioR B Bask i pomstisncs eplledpybplf mpsk" i necessary
for the diver to keep the nouthpiece bits clanped in his/her teeth with
the |ips hel diffrengatednirema fighfseevppskdhat covestihip enfue fachenghadimaskanor ampunt s
- of water leak into the diver's nouth fromtine to time. Although
“irritating, t¥hberskirt prals ageinsfithgdiver's Eick engundba outensidesTif thereyes asfoss the
nout hpi ece becones second nature to the diver after a short tinme, and is
not a probl ekorsleatl endyurzder thia @osti agwss the facoalwus thespaerdipe dhelearidngs thmodght | r ed and
does not 2 12 July 2005 accidentally dislodge the nouthpiece. This system
~is called anwdy/thodieermas keeovheh ahderwatarsdnd avhen o titehspifaeef the statamforisi s
nout hpi ece system has been in use since the 1930s. It was widely used by
Worl.d Var || thereterionofhe fromtrd thetneaksPlasingthe dbreeshdse frstha mafimotacte dichi ng
system Thi s nout hpi ece system was adapted by J.Y. Cousteau with his
i nvention of nogfreapei stirbiBiding vk abdthe gose\:ah Béusa td Wewlalifyas fepde Lung” (now
a trademark of USD Corp.). This system has been in use for over 50 years.

For the consgiagkith eqa et tecssedP dir/dis\eavitpdpacd Witlh the MR GASiHg WteEpi8lre  War m
wat er, the eye/ nose mask and separate nouthpiece is a very good system

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



Underwater, if the breathing system mal functions, the diver can open
‘his/her nmouth to get rid of the nouthpiece of the mal f uncti oni ng breathing
~device and .insert a nouthpiece of another breathing device that he/she -
carries as-a spare, or can use a breathing device provi dedi2 Byly 38®t her
diver. This is an inportant safety consideration that is part of the
training and confidence building necessary for scuba diving. Conserving the
limted self acedantallyidislodpe thgmouthpispe.yThis systepids celled an eye/nese pgsk efibaling.  Pri or
to entering the water, the diver can put on all of his/her equipnent

W t hout the musbstgimguﬂqﬁeqesjrshgn.t he air/gas supply. Just prior to water
entry the breathing regulator nouthpiece is placed in the nouth. After

wat er entry, soneti nmesThismeuthpiamesystom g beeh frensdisinee thiet1@30ss Iineasesdeyy. The
di ver can further conserve his air/gas supply by using a snorkel for the
swi m and | at @&sed tySWoild Wgr Dheddarwuich@intattehas el esbrdathers asdlietbrentliiog t he
surface, a scuba diver can drop his/her breathing device nouthpiece and

br eat he -at nDspie.i Thiginbuthpictaiybteinarm wilapged tyI/helousmaiwithhis Siveitiel ofcan be
used to breath while swmmng at the surface, thus allowing the diver to

continue to afep éhrtﬂemm%ﬁmnﬁwen@ma&@eaqm@gewétf@demaﬂ{aa&mbut t he
diver may 3 12 July 2005 ave no air supply left with which to breathe.

Bei ng abl e t @ogNVIgHY S8tkh hadbRa i e ftdvessNRAC air at such tinmes becones
of utnost inportance. Although the eye/nose mask and nouthpi ece systemis

the preferred way to 1fuR%cRlcis,2bhdrBR sObEARRE whé ﬁ%ubﬁi&@&ﬁh cf@uni cation
cannot be practically acconplished when using it. e

el ectronic/ ”%ﬁﬁWaFe?lthedegégg%ﬂg‘%g aﬁ@%%‘?&%“ﬁ}ﬁ‘? 1§’¥He ; ﬁgg}gﬁrmt er

conmuni cators 1S now a I nanci al

feasibility ofSGHRR ifthy6ikaning Rk G RO ST E%Lgp@mﬁl@r RbSKENt S

get rid of the mouthpiece of the malfunctioning breathing device and insert a
. 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




formati on of words and there is no acoustic chanber into which to speak the
words so that a m crophone can pick up and transmt the signals to another
di ver or the surface. Underwater, if the diver becones |ax and rel axes his
teeth and lips, some water will leak into his/her nmouth. 12Jn@0®f ver
becomes unconsci ous underwater, the nmouthpiece will fall out. If the diver
I S unconscious or incoherent and_ |oses_ his/her nouthpiece, another diver

" goi ng to- hi s/hege nogigsupalyded with prhichdo breathe. (Beits phle toecoarenieniisbesathe no way of
connecting any other breathing device to the distressed diver. A spare
emer gency br enespheyicdénat sechdimas becasecs ebvimesttimgortance.ne di ver who is in need
of breathing while underwater. The unconsci ous or incoherent diver nust be
taken to the surface oAlthenghtbegysoseanask and mowhpibéesystemtis 8w prafertgd di vi ng
bell, to continue his/her breathing or to attenpt resuscitation. Since
scuba di ver s wanty scubadizk yt tht plesent timaderbabtamrmutiicating ciombt s pradieallyur f ace i s
usually the only option. Cold water diving poses its own problens. Cold

wat er expos uraecauiplished whenmsing i Tha electeomiran¢chaticdl degnt siddeamtufeetuleadff mask and
diving suit of the scuba diver is wunconfortable and results in heat |oss
fromthe ski nvitdl@awaletwmet cohenuiivatois 6w a pradtical fittercat erelladithin the he di ver's
lips can lose their ability to retain the breathing system nouthpiece.

Scuba di vi ng finandi4 lf¢adibiily Whdcaba diserdl Sl ieithinglangar aoghpiocd fhdvedisver using 4
12 Jully 2005 the eye/ nose mask and nout hpi ece system Pollutants have full

contact to thBmshti¥ebf words hitbthaid e dd RBustib hntePintd Which tedpe theWotdsgo NoUL h.
Anot her system that can be used by scuba divers is called the full face

ok 1 o e iublhase el Bated s e e s
the past, t he f ul'l" f ac@nderwater, if the diver becomes lax and relaxes his teeth and lips,
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




. mask has been used primarily by unbilical equipped, surface supplied
divers. Wth the advent of wrel ess underwater communication these nmasks
‘are being used by scuba divers to neet their need for spezig c%\ﬁ(gbi lity.
There are currently three types of underwater full face na uly: first
is a full face mask wth one chanber. The interior of the full face mask is
open w thout_divisions e diver e , ..,hose_ and uth ar In an
undi vi ded sedPeere’ nio?ﬁ@?ﬁk@lngé’?oufhﬂ??cﬁﬁ@ §°¥1E"Wltﬁﬁ§ a%?a%roetg? %V?F(j

regul ator systemnms_{hat access the interior of the nmask on the sides, but
nmost desi gns @F@%ﬁ%%@%@@ gy ef thevgouthy eat hi ng system access t he
interior of the mask at point just in front of the diver' mout h. A
nout hpi ece on the int e#ﬂ@thews@lﬁéhwel%edsw]P%@gﬁﬁu@éﬂuwtbhfua facew of

t hese types of nmasks. The second type full face mask includes an eyes and
- nose chanber mask estan. eTie fgthface anagh eaviars dipadivas’s entith dade doay the foredead, hi s f ul |
face mask is thus divided into tw separate chanbers. The nose and the
eyes are in arewdkaddopple outside v§eagh eve ta undem e chivn | In tig Hastpthe Grinfaeey
horizontal |y across the nmask along the upper |ip under the nose. The

bott om cavi t ymask hbsbean vsed grintrelyhynenbikicahauipped shsface Ehpplivd diveisi Méthsystem i s
usual |y attached at the |ower front of these nasks. Sonme connect the

br eat hi ng syshemivait of virclessmrdesvatie sommitwecatios ¢hessmaskadrd iwirguead iy ai r/ gas
into the upper chanber to equalize against increasing water pressure upon
descent. 5 1Zcubaldive(0 meeltheir hbddrfor spedeh cdpabiitnask has an eyes chanber
separate from a nout h/ nose chanber. The interior of this full face nmask is

thus al so divided i nt OTEe®areSEREIF IR eCHIdstof @bderwiter RYFEcedia ks, IThofigstcavi ty
and the nose and nmouth are in anot her
is 2 full face mask with one chamber. The interior of the full face mask is open
without divisions. The diver's eyes, nose and mouth are all in an undivided sealed
interior of the mask. A few masks have breathing regulator systems that access the
interior of the mask on the sides, but most designs of this type mask have the
breathing system access the 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,




cavity. This type mask is sonetines called the "oral-nasal mask". The
‘breathing systemis usually connected to the nouth/nose chanber, although
“sone masks flow  the incoming breathing air across the viewing lens to
prevent fogging, and then the 'breathing air flows into thézﬁgn?Wﬁnose
chanber and to the diver. The full face mask is used in scuba diving
primarily to facilitate verbal, through water, wreless comunications.
There is al so some useThathipdfull faes maskias e eyepshagiborsepariis doBnot hol d a
mout hpi ece in place, by divers who dive in polluted water, and by divers
who deconpr edroutiness ehamies r The intisrienafglen fdkfagdyaask iy theg HsgvidedintmiwoBr eat hi ng
oxygen underwater can cause convul sions and wunconsciousness. |If this
happens when sefazatel parities Tharyienare &n onmcahity eddhe adseandoonth piede enatlen be | ost
which can result in drowning. An unconscious or incoherent diver is nuch
safer in a fwhvitf s typeskask iHmhstienes aalled dt"oralieasabmink® aThsebreatoing he
breat hing system cannot be easily displaced. Another diver can assist the
full face maskstenveusuilly donmsatetd @o thy muwdsisdise ghdantber, plifiopeh sdiné tasks flowi nj ect
breat hing air and squeezing the unconsci ous diver to help hinm her - exhale.

Al so, the f ulihe ine@BingBfKthing aliekmdsd he plettigy 16:@ tb PRvelt Ygingy sl th@ the Secur e
head harness systemthat usually is conprised of five straps while the

hal f mask us@geatiihg/air oW iGfoltBBoutbbscbmbétlahd foxBedivelasks have sone serious
dr awbacks, however. A back up breathing systemthat scuba divers are

accust omed 10 and {1 ai Rkl oo RRRNusedla shAU g Fuuly  pemimoks. Spare
breat hi ng systens cannot be easily used and 6 12 July 2005 buddy breat hi ng
cannot be doRgpah r&utR@tdr \Birdlesk BbthmbhACRidNR S Kherd 38 ARY 3 mOhselif Gerl ¥bld
water, by divers who cannot hold a mouthpiece in place, by divers who dive in
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 hapi)ens 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




face mask creates nore of a problemthan |eaving it in place. Loss of
‘vision, and water up the nose are undesired conplications to a situation
‘where an alternate breathing systemis needed. If the breathin stemin =
the full face mask mal functions or runs out of breathing & “539%? t he

di ver has no choice but to renove the mask to breathe at the surface or
underwater if an alternate breathing supply is at hand. Since the nouth is

cont ai ned i nsbuidly bresthing canrfosbedangsvhile sysaries bl edsinrgk shenepk of hafulk he

scuba diver is trained in cannot be used. There are solutions to these

probl ems but fahemaskoirestdsomse oferproblem dlsaileavingal iniptace waese o visianaaadp| uggi ng in
a breathing air source from another diver, or turning on a self contained
ener gency souwater uf thoneseias: vadesdited bdraplicktiomts hea sitvatorf whdre fngdermds k cannot be
put on or renoved while in the water at the surface or underwater in a

- conveni ent orbreathing k¥stddh & neaded. Relnrhwadthiag dystereinl iecfaiidne niask mafanaliongy and
confidence buil ding can be done, but in normal operation this would not be.

desi rabl e. Anetriey outef reatkin @i auplplyt, ehesiineb Rastiowhoige Wittidraiy tHeuhdsktace masks
is that there is no way to breathe atnospheric air when the diver is at

the surface. bidpRESthd NERE, brsunderwaRy iflad aRaviste birathiglsipdpilapharld Skice suppl y
prior to a dive. At tines, the diver nust swi msone distance on the

surface 10 t heslions is brRaiiatiRiiaonss a1 Behakk, spMabyeafingQlystemb tatdtle face masks
require use of the air/gas supply because no practical nethod of breathing

at nospheri ¢ ajdp\GE ik Hmﬁé&%%@fbéﬁédtﬂ?erééféﬁcﬁﬁtf&m RARcRGRdblemd i ided. Sone

masks al | ow an opening while the diver is not in the water, but these wll

et Wﬁnﬁ%ﬁg&%@ugﬁ%@ﬁfﬁcﬂgﬁéﬁ%@%%gfﬁwﬁréoﬂm%we .

nore air/gas at e need to renove the full face

mask if the a e? Higgj g ﬂﬁvﬁgﬁaa%éﬁ‘%gnt%e& é}ﬁergéﬁgy urdeN ol ¥ BvailsREE Prior art

full face mas ave been

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




.12 July 2005 equipped with snorkels, but they did not function in a manner
“that-was acceptable to the scuba diver. Those designs are no |onger used.
“I'nternational Publication WD 98/ 03225 di scl oses one attenpt to provide a '
full ~ face diving mask which includes a rigid frane 12 extb’hﬂﬂ!ﬁ@om :
“peripherally of the face of the wuser,-arigid viewng lens frane 22 and a
renovabl e mouth mask 30 to provide full access to the nouth of the.user.
The r egiippedreittestbikels bhttiep did moo ftrictiomwisa mesier (R0 vas eep@BIEIS hel8 engagi ng
t he peripheral surfaces of the facial surfaces of the user and a transverse

seal &fhba diviet. NTEIRE dBGignsaite P REgech@gber 25 and a | ower- conpartment 32.
-However, the seal nmenber 18 is;attached to the continuous rigid frane 12

whi ch prevent's {e seab ; tﬁ%ﬁg@ ] & Dy subst ant | varjations in
head shape and faci aFﬁclolﬁll{ng!ris 0 di;q! ngrz\grﬁ;&bossgérj%e aﬁ%aﬁp? koo?fgﬁﬁ,a tﬁﬁe nout h
mask 1S, t-he f.r 127 a pair of oyer center |atches 49
whi chélger @“@%&%@%#ﬂ%ﬁd&ﬁ Fg%%}%%/ﬁtﬁﬂ‘ﬁ“& RFETIR %Fﬂﬁﬁgf e pfithef t he

- foregoi ng drawbacks in the full faced masks, the eye/nose masks or half
.Mas kg'é*ﬁ’a %rﬂﬂﬁ‘? W&W&ﬁele%i/@?f@ﬁ?{l Rad 2 remqvigblgapously mask 39 io provide fulbacedister s t oday
is.the best systemthat is presently available to the scuba community, :
despi themouth ¢fifhe nseri The rigidframerhbintlules  continnmskediliont seal eteahbesl@gi r abl e

features that could inprove scuba diving and nmake it nore safe, but only

i f teagegigatieperipsqalcusfacds df e facikl sutfaces oftiskusepdhdeprRNeESO8&R] 29 he
following U S. patents illustrate other devel opnents in the prior art of

0, e oot b s Sk e
S, 455{8&&3@0%0@%7&; @éntﬁw%?gﬁgﬁ%ame%z%cﬁ%gévgnf? éj%’sggl%‘om conforming with
| suhstantiall variations in head shape and facial contouré of different 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:_tpiece systemn that is 1[1 use by nearly 5.111 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.
- 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 5455842
2,597,764 3,958275 4648304 5,575,278

2,821,192 4,029,092 4,676,236 5,653,225




_the drawbacks as di scusse

2,821,192 4,029,092 4,676,236 5,653,225 8 12 Jul y 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 6,016,805. 3,653,086 4, 352, 332@ Iéogatent
Appl i cation GB 2,228,420 A and W PO Publication WO 98/0322874¥¢8%;i scl ose
di ving hel nets and masks. The above prior art relates to various aspects of
di vi ng masks or hel mets whi ch have functioned satisfactoril y. However, the
present i nBe¥7i5 i nt r oduddS$7{098t ures nok,219088d in t hespsy @82 art incl udi ng
a flexible full face mask with structure enabllng the mask to seal agai nst

the facial 3$29Qf6a8es of di #figrags indi vi dgaks yser s regarglbg§§ of nornal
variations in such facial surfaces. The present i nventi’on a}so provi des

for full agesszabo the wegngpggy - mouth | oss of underwat er or

i n. nonbr eat habl'e” envi ronnehts” and t hus V\Sbw?éaﬁl ns all o@lb%g&advant ages of

the previo own hal f ystens and full face nmask systens w thout
g%lsg Ig@ 3%%%\5/% SUMVARY OF THE | NVENTI ON The present

i nvention rel at flexible full face mask- having separate rigid
frames for the @;‘&ﬁt éé@g ﬁ%@?%&%@ﬁ.mmwu@mmm a wearer to

mai nt M']] 55| on breat hing and conmmuni cation in unbreathabl e environnments
inclu @2 rlgo disrloge; diying e ts andmepskswat er, at nospheres of noxi.ous gases or
where the normal anount of oxygen is not sufficient. The full face mask

i ncl udes fl exi bTks stove ptior &t s to ngridusespartdofidivisg tasledhefhets €ach
wearer's face regardl ess of conventional differences in facial surf aces.

The nwhilch énla%ﬁmcnoned satxsfactonly Howcver the present mventlon ntroduces features not

found in the pnor art including a: flexxble ﬁJll face mask w1th structure enablmg the mask to

seal agamst the facial suxfaces of dxfferent mdlwdual users regardlcss of normal variations in
such facial surfaces The present invention also provides for full access to the wearer’s
mou’th without loss of vision undcrwater or m nonbreathable envuonments and thus -

maintains all of the advantages of the previously krown half mask systems and full face mask

systems w1thout thc 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 unbrcathable environments including, but not limited to,
underwater, atmosphcres of noxious gases or whcre the normal amount of oxygen is not
: sufﬁment The full face mask includes flexible structure enabling the rnask to seal agamst
_ each wearer’s face regardless of conventional differences in facial surfaces. The mask also

provides full access to the




provides full access to the 9 12 July 2005 nouth and chin of the wearer
when necessary or desirable, w thout having to remove the mask fromthe
head of the wearer. More particularly, the present invention includes a
mask skirt in.the formof a full face resilient, flexibleldhdygf@te face
seal which is capable of sealing the mask against the face of individual
users regardl ess_of differences in the contour_  of the users' facial :
surfaces. |n BRBthsadchinogthe srarsthermecossyy of destatie avithaytthekias toieme¥e t he
upper forehead, around the outside of the eyes, under the nose and
sealingly entgguskfim thobred of hg weererlef i ne an upper chamber or cavity. The
face seal continues around the chin and includes a curved portion
conformng to the chi n Moreadieulany therpresgpipbyentipmingidesdigeask skigidatheng
engagenent with the lower lip to define a | ower chanber or cavity. Munted
on the fl exi bfeemafalfuli facé resilientolexitieconeeaecs facs spa shichiiscapablsepagating ri gi d
frame oriented peripherally of the nouth and chin seal which forns the

| ower chanber themaskag:dinst the ifgpa efindividual users megatdiese bf differenveainghe cdtbommt ed on
the flexible seal in front of the wearer's eyes is a separate rigid frane
supporting a ofthsuserdfachl funfacs. Ihmeppifaredodnstolimtient thecfiosiskyl eglehdined Wi th t he
eyes of the wearer. The face seal structure in conbination with the

separ abl e 1i gadoss tiemper fteheadpdromnd thebitside onthatyes,dndeahatbss priceslingi ch can
i ndi vidual |y adjust and seal each self-contained space of the face to the

contours of t&gafaachadppstliy ReeSnetin whéichiahér orBAIGS The fcd RAMNARMRSs adapt or
pod is nounted on the front of the rigid frame of the |ower chanber or

cavity. The agagidihe B8 afPMOBIR a\0a#ved pbitioh borFeiSFtoThiH K& 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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the | ower cavity and covers the nmouth including the front, side and bottom
‘When the renovable adaptor pod is nmounted on the | ower r|g|d frame, the ,
mask is a full face 10 u2 July 2005 nmask. Wen the adaptor od is renoved,
full access is provided through the lower cavity, and the:s#dk=80en
functions as a half mask or scuba nmask. The adaptor pod can be renoved
when the mask is on the wearer and repl aced w thout the use of tools Thi s
“allows an un@@?ﬁkcmﬁs%&a@wm@lb@m@wﬁ Hkaceqse if neeidrdghyoueh:

resuscitation 3 wi t hout renoving the mask and enabl es the breathl ng
passage of a %@m‘éﬁ tho misek then Buetionspsp halbmpek on seube magy Thsadpptor rpd
resuscitate a victimif necessary. The adaptor pod can be nmade in various
confi gur at i ongniberamsyedwhetethendilt is on dretwdsree andriepigeedddthiostibe uge ofgdols. as or al
comuni cation equipnent. It is therefore an object of the present invention 2
to provi de a Thi$ allofva@e unavasdious vagarec trbeladmimsidred ¢aadib pulnmmarygsusmtatiar s havi ng %
different. facial contours in order to see, breathe, and comrunicate in
unbr eat habl e (€FR) withore pdnsyvimpthéimask andrdshlssaliechreathing passapepli e wesrent> baoxi ous
gases, or where the nornmal amount of oxygen is not sufficient. Another
obj ect of t heclgareisfentpid nvestiegeipmest tb Gespiciime d @ictin if focedihey. MMk hddpate mask
‘havi ng separate conpartnents for the eyes, nose and/or nouth that allows
full access pod chlibe MERIR Farfous ROl fipuimidnClb atcof@odhieidifgers bedathay, but not
limted to, for above surface breathing before or after underwater diving

and for emer gRRRYs RWRALEbRYcondRRdEAoH Sq@fmé®r Cl earing the breathing
passageway in an unconscious victim A further object of the present

invention is to provi dﬁlsathérufo!reimﬁefr@fsthe @@ﬁtﬁ%@oﬁﬂﬁﬁbﬁhwﬁﬁh@aﬁd

one- plece face seal that has self contalned seal ed spaces
mask that can be comfortably worn by wearers having different facial contours in

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
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nol ded into the face seal that can indivi.dually adjust and seal each
sel f-contai ned 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, a two self-contained space full face mask can havéJ¥K2€% and
nose space with an upper lip seal separating it 11 12 July 2005 fromthe

| ower space that covers the nmouth and chin. Both self-contained spaces -
woul d be conn&emdls loyerspaqsdldt spveps thhmpull and chineBotgseldceortained spaces he

resilient flexible face seal called adjustnent zones to forma single face
seal that allwwsldbactnnsetd by asneciallngapeirad designed arghs/indetesijiernd dhaxibler and
seal on the wearer's face. A still further object of the present invention
is to provi defage §aal dalléhaiustment korlzata fogn risigild fwe ngrd Hah el vismaeh self- nount i ng
areas that are sem -permanently attached to the flexible face seal which

- hel p make up tduzisdlspace nindivivmallys@améems andldedoa tha wepre'sfent | ng areas can
receive different adaptors |ike viewng | enses, breathing adaptors, head
har ness pl acenent or acdceiiSoityer abjapitodiit, pré&eg invientionie ppiovidat ifdhface dri nki ng
tubes, sensors, etc. The lower rigid nounting area of the full face mask is

desi gned and ﬁlﬁﬁﬂﬁdiﬂk@igﬁlﬂéﬁlﬁ@ﬂdﬂﬁﬁﬁinﬁ hatmtidg atdab thabark bdrhi-ReaaRatlE 0 t he
wearer's nouth and chin. The rigid nounting areas are equi pped with

speci al hooksatagkkdlta tHe!TRRiblcade seallwiioll He milR B iR seBdntaBRl gfede Thef an
adapt or pod being nmounted to that area or - self-contai ned space. These

hooks and | at ﬁ?@%m%hﬂiﬁgvﬁréag ofn feQiREiIFRER Y18 NE6 vikdinB0dtises, bRemisge of tool s

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

2, Dreathing. adapions nRAduGaR e Gklote@h AR . & BFRUAMARGGEP! aced on

t he mask as nee Yet ano obj ect of the present

i nventi on I's ,tt]r‘i'hkﬂ{gq{{ﬂeg,eseﬁ’sofs? bfe, TRSRwer rigid mounting area of the full face mask is
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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mask that can be configured in several different ways. Two, three and four
-sel f- contained space full face masks can be created with the full face N
-mask design of the present invention. Sonme of the possible, but not all of
the configurations are as follows: An exanple of a two sel?Jupredi ned

space full face mask would be a mask that has a self-contained space for
the user's eyes and nose and another self-contained space for the nouth
and chin, bot tegethentusing @ spasial adivmentrerr @ Faees shah ereate g sinalerfacs segl degigyul y 2005
toget her using a special adjustnment zone or zones that create a single face
seal design thatalloss kahselfaoitaine! spacedn individually perdeurtand seabiagringithé | y cont our
and seal against the wearer's face. Another exanple of a two

sel f - cont ai newespidacef nbthEooempirsif aweo balf-dvatained epash érlfatdmassyasldee i N one
sel f-cont ai ned space and the nose, nouth and chin are in another

sel f - cont ai nechesyatethe oy actin dnd @ifedohtrinet ypabdandatly st yamith zeivhiroare kones. A
three self-contai ned space full face mask woul d have a sel f-contai ned space

for the eyesanothes &dlf-contiitiedispaed capreied fogethérdy tamiustint sore@k fFerganAai ned
space for the mouth and chin all connected together by the adjustnent

zones. A four sl stifeantinéd paceshn ERe aklt woild 6gvenmsif-combingd favefoemeh eye in
Its own sel f-contai ned space, the nose in a self- contained space and the

mout h and chi gyek, b sd1feEhthinédPdphcd O the BBRGAI a M1 cRitaitddep e For the me@Htaad ned
spaces are connected together by the adjustnent zones to create a single

face seal designaif tphedi@tBgdiRs by thelddjustnRROIdASY. 2 RuPsdir Qntfidda shyeni i on is
to provide a full face nmask in "which the face seal is made froma soft

f1 exi bl e SubstanGedydis ARk UideyPin MHTEIbna RS, tRAAASEIEOT il i cone

rubber. Rigid conponents are sem-permanently ftastened to the soft face

seal that havg,renkageabl emadARioh il et RnbiRakSch "R selt

contained spaces are connected together by the adjustment zones to 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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cont ai ned spaces. Each self-contained space is sealed fromthe environnent
‘that is on the outside of the full face nmask and the adjoi ning

sel f-contained spaces. The face seal is designed in such a manner that
each sel f-contained space of the face seal is specifically2dHagedf to fit
and conformto the appropriate mating facial features that it 1is intended
to seal against. Included in each of the self-contained spaces are smaller
thin, flexi bl Bhese soall flapswlse pidishe il fgpe mask toeopformgnd sgabdurnedernatigelo t he
outer edge of the self-contained space seal, sone of themfacing in, sone
of them faci novesend utdaepresareothet ahexperpwed dirmsgeimal seafihe @l fagsaesks o
correctly seal and conformto the wearer's face. 13 12 July 2005 These
smal | flaps aThwoseHfiantained §natds afertlowed dkextand pestadiustmamionesaand @utoithyy t he
natural over and under pressures that are experienced during normal use of
- the full facesidasithe fath elsedows eathaif Hecclganteinedspecea td nave dis bwnekapend past
adj ust mrent zones and onto the side of the face. This allows each of the
sel f - cont:ai neghdseaeasvilt, Heipheardidepib\vior sehidpethatapetifivaeifeottainedistace. hei ght and
depth for sealing that specific self-contained space. An additional object
of the present inventi Qi ddgitiosal @bjest cfehetpréseht infentien is HRprovidea a ™l fabe

adj ust nent zones are nolded into the face seal and take the form of
thinner and thagkkiarwisdheajuthdelt HRERLEMSRIE i the Blce ki@ addele: the®midfat ei t her
act as a pivot point or as a stretchable adjustnent zone of the mask. The

adj ust ment  ZofgheffIANREker sﬂe@ﬁll?ﬁla?e&&@ﬁﬁis%@%ei&%@@?tﬂa@&%ﬁﬁ addpivai d each
one of the self-contained spaces to conformto and individually seal onto

the contours glintdigs WRRRGADIE adiiont HBfo oftl HEHITERL aRitESNILAR Bkt agal nst
the face protecting It fromcontamnates in the areas that they cover.

Sinee the sel fieGanLaAA SRACRIDESALA ABAAIH:Ak oSHAEY Gllcs Po0D! © at

di fferent angles tment zones all ow each one o e self-contained
conform to and individually seal onto the contours of the wearer's face. The

adjustment zones also seal against the face protecting it from contaminates in the
areas that they cover. Since ﬁe 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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spaces to assune the correct sealing angle for that specific self-contained
space. The adjustnment zones are shaped in such a manner.-as to allow the
outer edges of the self-contained spaces to extend out. and_ontq the face
correctly sealing each of the self-contained spaces. ThislZ/@¥%£8® what is
called a scalloped face seal. Wen viewing the full face nmask froma side

view the outer, edge qof .the face seal turns. in and ouf creatin -
"scal | oped shgﬁgﬂ.gwﬁr @egac?ﬁﬂ'eﬁ%‘%a Rsalanfl gowering mpr ?%Sséﬁg‘-&%cﬁnt ai ned

spaces to individually sunme its, correc ositign (depth, w dth, and
hei ght) on tﬁ%esﬂ’ﬁﬁg%eﬁth@?aﬁﬁ@%ﬁ%‘?%%° S ihsiagiystmentroges Ve pechey ai d
the fit and seal of the |oined self-contajned spaces by pulling on the

outer edge of Plefrd aad Bew Hsy bavsbegh shaped, theaiustnsat Zompeeireishapuling gither sy o

all owed to extend past the adjustnent zones, pulling 14 12 July 2005 them
towar ds t he f gedongrdighotigmofgself-epntaiped spagsransingthe pigestomove iperdfores. As
the face goes into the full face mask, and because of where the adjustnent
zones have bebeiter pbingen thadictiow t hey have been shaped, the adjustnment zones
stretch pulling either at the top or the bottomof a self-contained space
causi ng the sides to ne\ethenaddiitbnklbobjechefttheinventiah istg poovideefufl fze.  Anot her
addi tional object of the invention is to provide a full face mask in which
ri gi d conponemiask it mdichaigil eimpmotesithhiere finclicdde edale saillabiow difffaat ent
adaptors or adaptor pods to be nmounted to them These adaptors can cone in
the form of udaptersty aimtieeeds torbeaidunted tetiiah.eThcse adaptdrhedn @agéstwfores. The

| ower adaptor pod (usually a breathing/conmunications adaptor) is easily

removed and refiiacieglentyy, brémliitly systentzpotiotiich fecuserial The Mveer alptdr@od he ful |
face mask is in use on the wearer's face, allowing full access to the
user's mouth @aRehlgRibPeathigenmidietibRSddambr) isasiB @:6Wd and replaced, by
hand, without the use of tools, while the full face mask is in use on the wearer's face,
allowing full access to the user's mouth and chin. Hence, the mask of the present
invention can be used for scﬁba 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 ﬁsed 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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i nvention can be used for scuba diving. The training agencies of the scuba
-industry have taught scuba divers to address energency situations using
specific procedures, techniqués and equi pnent. The present invention

al lows the scuba diver to use all of these traditional prbtBdu@y,

techni ques and equi pnent. The | ower renovabl e adaptor also allows access to
the mouth and chin, that can be used with all configurations of the full
face mask. Fovbstidtingthedmentiong pasfage fforeignatbinct, tanlgins vainftosts.) GPRre the

(Cardi opul monary Resuscitation) to be adm nistered to an unconsci ous

vi ctim w t houtesuseitation hegitsh dt ismsielly dwe Hyoolling theaptior's ipadtcthnside renpved on
an unconscious victim the breathing passage can be cleared, then either a
speci al br eat fibtingitia shin endadning thepacingd megth) therevisuatly détefining ifesrycan be
used to resuscitate the victim One of the basic steps of the energency ,
CPR pr ocedur egbsiriidions éx3st bigd) o soyusirgugiiger 1 tiyQind 6Wesdrthd feupatkaageVERe" . This
insures that there is nothing 15 12 July 2005 obstructing the breathing
passage (for elegidvak faptor HoATHUR prasel ihvenBbiCallows BElf Mcesstidithe nicELE@i t ati on
begins. It is usually done by rolling the victims head to the side,

grabbi ng the gt & @RdhiepPRNSMEe CPR pdcediirdléad bERBA Wwithduefembvidsahd Madket er mi ni ng
if any obstructions exist and, it so, using a finger to try and sweep the

obstruction Ofifese Jl3Gedutcs BRMAoBe RFHAPHE MmaRORnfins bR theRAGSE Rinib A Mndon al | ows
full access to the nouth and <chin so that this part of the CPR procedure

can be done W hRouho e TRNIAS tb B8 i tIQﬁﬁg‘l BhOCRANNLEEC Ahe B lone whil e
t he mask ren;,awions ongghhe d|s{j:ltgi m n‘icﬁiﬁ%‘lﬁznlaﬁg an " c%ntrofvL |l}1g tﬁe exposure to

th t ani i ' T . b
Cont L gur od ok bS AHAG B8P S AR earkfio bt csh 8651 TR CERORR O

UMt o ik GG ki Sk s BY rrfbidg U0 RbIb hoHse 2020t

one on the rescuer and on the victim's mask, CPR can be performed. Basically, when
correctly configured, people wearing a full face mask of the present inventipn 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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one on the rescuer and on the victims mask, CPR can be perforned.
Basically, when correctly configured, peopl e wearing a full face mask of

“the present invention with the |ower adaptor pods renoved, have the

ability to touch lips. Yet a further object of the present 12feA®in is to
provide a full face A fimskoljert whitehpresehiciveentioh dsrreprooikle tatfall faskmaskdhs ar ound
the nouth, but includes an adaptor pod that can be renoved to enable
uni npeded accewscdrdarich ewittd thiech plebekiD ybje@d altlit ghchilties \Wemb@h ddaplor ot he,
orally comuni cate, eat or drink and performother normal oral activities

when not under vgigfdd With tetmduth Mat\@f e eahsllie af Bkt Rbatiof s8tthdtn f U t her
obj ect of the present invention is to provide a full face mask which

i ncludes a ful Ie.ﬁee%ﬁc ¥ SREGRPGE Qh BCHRH Th Atkobtit] F%R R ol YE@EET '
face and a renovabl € adaptor "‘pod which can be replaced wth other adapt or

pods fitted Wiy &ﬁ{ﬁ BQ&éégeoéfﬂﬁé WG Ea%??%emgﬁ[@u{ &nl%%mgetﬁé 'ﬁﬂgk@ée att ached

to the face seal renovi ng the face se romthe wearer face. 16
12 July 2005 the present invention is to provi de a full
face mask in aé&%&ir( h]ctgpkvﬁ%%% O%e precedi ng objects which includes a nouth
adaptor pod aligned with, the be renoye n ency
situation so that aﬂn agqoRfanes ¥ 8#2%??368'90 %f"é’ﬁﬁltboé’n%ﬁ'g 'ﬁg'é’alqeﬁn?é oci ation
with the mouth or th br eat h| lrlr&assa e of .he wearer rE}bbe cl e%i

wi t hout renovi fiFetREKqmPriFing @ “g\é%a@Fmg‘“f"é‘ a petiphetal or dance
with a first as ct of the invention there is provided a full face mask
conprising a f&ﬁ acelen facq| ofraypsesespid & }é??@aijé‘rrg‘ﬂ?g wPrstrugied) of iflshibiea)
surface of a face of a user, said full face seal being constructed of

“flexible, resilient material for scaling engagement with said peripheral surface of a face

and including at least upper and lower separate self-contained sealed spaces and
flexible, resilient adjustment zones formed in said full face seal between said
upper and lower separate self-contained sealed lspaces to enable the self-contained |
spaces to individually seal against said peripheral surface of a face of a_user,
characterized in that eaéh 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 Sealing |
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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resilient material for sealing engagenent with said peripheral surface of a
face and including at | east upper and | ower separate self-contained seal ed
spaces and flexible, resilient adjustnent zones forned in said full face
seal between said upper and | ower separate self-containedlgdaly@f0spaces to
enabl e the self-contained spaces to individually seal against said

peri pheral surface of a face of a user, characterized in that each of said

upper. and | overfaseqealiatefoielinC it SpRAE 58 3pREd rigRFEGRRs fRNidNaddbid,he ful |
face seal to maintain the configuration of the self- contained spaces

i ncludes a sepatafidht bdjGiifleft7BAR betwteR SAQHIRNER WS bhaBleSSRIN AsECH of the
invention, there is provided a full face mask conprising at |east two

separate and Spaffor!\dltfkald @ERS. AANGGMLA sultfec AR UBEAIH oy Rl BGEmMEt D and

generally conformng wth the shape an configuration I screte areas of
- a facial surfac wseal . f j 4 | i_ent
agxdosftreﬁ’:hfgg %ovefiheﬁltutj)fl th% ?%g‘bzea?é&“ﬁ“a nr#é%, lé%@%eﬁdogégcﬁmg Sgilﬂng

mat eri al nounted on and~i nterconnec
%n&?{Hﬁﬁ%ﬁa' su;face of each rigid frame for sealing

conti nuous betW%ﬁ@f Al eSur f ac
contact with said drecTere arEas % acial surface of_a user with which

sdaid franmes are adgpted to be.aligned, characterjzed in that said
flexible, resilient dﬁ%ﬁ gngt%erl? 'tgu?tgerzgé%cts fl%fgéé‘éa@?ﬁe% it @Pc‘ﬁ‘rall]nheé‘f’mﬁg sai d
separate and spaﬁed rigid franmes, provi inP flexible, resilient adjustment
zones between SHP¥IPGEY dPpareiiEesidedn dhedrtuls of pensiipesiog angd Qperatignyas MRt or m
with said discrete areas of a facial surface of a user by pivotal_ novenent
and st ret chi ng BV Bsreinettesdescrbed andglaimed, refereneq kaing hedtte theaiccompaayiasnnect i ng

said rigid framed in said adjustnent zones. These together w th other
obj ects and ad\ﬁﬁmlaggg‘owg;ﬁ part |herpebowherein like numerals refer to like parts

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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subsequent|ly apparent reside.in the details of construction and operation
‘as nore fully hereinafter described and clained, reference being had to

t he acconpanying drawings formng a part hereof, wherein |like nunerals ‘
refer to Iike parts throughout. BRI EF DESCRI PTI ON OF THE BRAW RS Figure 1
is a front perspective view of one preferred enbodi nent of a full face
mask according to the present invention, illustrating the renovable nouth
adapt or pod installed iFigue Sispaerisel ssetipnalyieve pEthe owlded resilieptfiaxible gi d fr ane.
Figure 2 is a viewsimlar to Figure 1 but illustrating the nouth adaptor
pod separ at edeovemtor thirgeriavable heouth adagter neid i e fidl fice roaskrofFigyee .r ee access to
the nouth and chin of the wearer. Figure 3 is a vertical sectional view of
the full face mask of Figme @isknwekplbdedighmiprrerspecilve eiewnitie catippiants gfod
removed illustrating the relationship of the rigid frame to the mask

- skirt. Figur ethd fillface masktof Fgureslect i onal view of the full face mask skirt of
the present invention with the frames omtted. 17a 12 July 2005 Figure 5
is a vertical sectionalFigirehsafsclidieatiordat eldvatiesil visandf the mxdklilletarder for the
renovabl e nmout h adaptor pod for the full face mask of Figure 1. Figure 6 is

an expl oded gFigiiie 1pHoSieCthe dgenvationagd conhigure GGl SacObeal fov@ed b} thef ace nmask
of Figure 1. Figure 7 is a schematic rear elevational view of the mask
illustrated imaskikigtire 1, showi ng the orientation and configuration of a
full face seal fornmed by the

Figure 8 is a schematic side elevational view of the mask of Figure 1,
illustrating the relationship of the mask skirt to the face of a wearer and illustrating the
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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mask skirt. Figure 8 is a schematic side elevational view of the mask of
‘Figure 1, illustrating the relationship of the mask skirt to the face of a_
wearer and illustrating the adjustnent zones to enabl e upper and | ower )
conponents of the full face mask skirt to pivot and stretdhJly20@nf or m
with the contours of the face of the wearer to maintain a full face seal
Figure 9 is a schenmatic_perspective view iILueraLing the Figure 1 - :
enmbodi nent of the one- gligEe 14 fdschangtic perspestiveviek dhstrptingstl patberseal i ng one
sel f- contai ned space containing the eyes and nose and a second

sel f - cont ai ne®® gnt of hgroap-hieay el Al thapreseniguyetion spaling faye pdfrat i c
perspective view illustrating another enbodi nent of the one-piece face
seal of the peadapnd spaneemithene speeafor srglingongsyera seednfl spase seadipgithg ofistice
containing only the eyes and a | ower self-contained space containing the
nose and nout éye, Fhipdspact sedling shegwieandtai fourfhospagrasctlinggheinevthi | | ustrati ng yet
a further enbodinent of the one-piece face seal of the present invention,
sealing three self- contained spaces including an upper space for the eyes,
an internedi ate space for the nose and a | ower space for the nouth. 18 12
July 2005 Figure 12 is a schematic perspective view illustrating stil

anot her enbodi nent of the one-piece face seal of the present invention,
sealing four self- contained spaces with one space for sealing one eye, a
second space sealing the other eye, a third space sealing the nose and a
fourth space sealing the nouth.
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19 12 July 2005 DESCRIPTI ON OF THE PREFERRED EMBODI MENTS Al t hough several
preferred enmbodi nents of the present invention are explained in detail, it
is to be understood that these enbodiments are’ gi ven by way - of N
illustration only. It is not intended that the invention bé2ﬂﬂmﬂ0@ﬁ inits
scope to tthe specific details of construction and arrangement of

conponents set forth in the fol | ow ng descr|-t|on or illustrated in the
drawi ngs. Al sBES a 2o i S ok nents, specific
term nol ogy will be resorted to for the sake of clarity. It is to be
under st ood that each spdtiobgicsaverahpreferedeiehodihdnts ofthapreseht ipvpmtiombrent s whi ch
operate in a simlar manner to acconplish a simlar purpose. The full face
mask of the pexpaired in deteibtif is to besurideistosd that thebeiembbdiguwnis afe giwen byevegrodl | y
designated by reference nuneral 10 and includes a one-pi ece nmask skirt

- general |y desillysiztiod obly. lIts§ sotdnierded dhrb tha inve2tiondred intitecitie tis sdope ghd | ent
flexible material which forns a full face seal. The mask skirt or ful

face seal 12 genificidseids efvonstfpton fdhiragemgeingcahponetiie sétfadt @dhdy ref erence
nuneral 15 and a | ower portion generally designated by reference nunber

17. The .upper folioting@asctiptiener illasRTed ROME dfvingh ./ ARoSinSRERIbaigaEe fr¥ferred

i ndentations or inwardly curved areas 22 in side edges 20 to define

flexible and ehbliGaAYFociiRSIbIiAS1bgARIIbS FEHBALd BIREEe SRe bADHipSIHiNGi cated in
Figures 3, 4 and 8. The mask skirt or full face seal 12 extends across the

forehead at 1He unde@oW@atlbath BRI thiLinsihalg 911 ¢chhibg eﬁ@i‘%ﬁeﬁt whieh 8pdander the
chin area at 18, of the wearer. The nask skirt or full face seal 12 is

formed as Oﬂ%%%&ﬁogw&&%ﬁ%m lded resilient flexible

mat erial such as natural or synthetic rubber, urethane,
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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silicone rubber-or the Iike which allows the seal to readily flex and fit
to different 20 12 July 2005 facial contours. The inwardly extending
curved areas 22 in the central area of side edges 20.form so-called
"scal | oped” side edges, as illustrated in Figures 3, 4 and!8JulEZ8¥es 3 and
7 illustrate the rear edge 28 of the full face seal 12 which is continuous
across the forehead 14 with side edges 20 extendi ng downwardly al ong the

si de surface Bfizkqqatoprsc dhe ipardy gretensingeoyrved areps?? intherratrdlowmaadsdey and
under the chin 18 in a curved | ower edge portion 30. The | ower curved
portion 30 ofedgp2Tem so-eallgd "swwhllaped" sidd ddgésaaxillnsrated ir Figurds Goéands.f | exi bl e,
resilient forwardly extending cup shaped nenber 32 which conforns with and
engages the chin area Figuwsh 3tana 7akdustrate Meaear adgecd$ df dveefiull favetsead b2 8@ichl so

i ncludes a curved upper edge 34 engaging the chin belowthe lower lip 36

- of the nout h i38omdiudisecneesihe foretead 14 with sidé edbes 20 Gitgndirpsdcdmwarddnaong8. The

| ower portion 30 of the full face seal 12 includes a continuous -flexible

i nwar dl y: and thesidesuifaye ebthefack. Thersilzietizea 0 tifeh @pteddddvaiwdrdigtahd gndertha t hi n,
flexible resilient inner edge 42. The inner edge 42 extends under the chin

18, upwar dl ychid 181g atcliredilod@s edife pofidn3aC EhoMivepstVed poktidnB® ofthébar38, al ong
the upper lip 44 of the nouth 38 and bel ow t he nose 46, of the wearer. The

i nner edge 42sdgé of thefullfthapesl A 2iigcl &R HIBHB Sediln® BERAWLy ditdndlcgpt Wi th the
thin flexible inner edge 42 being spaced fromthe cup shaped nmenber 32.

The cup shapeflafsiRaibes Which bSHESISRAMN and $hEAe Q0088 Wb B of @k Rsapi th the

full face seal 12 between the portion of flap 40 which engages the upper

5,6 2 R Rl e ol g iR e,
32 is " below the lower lip 36 of the mouth 38 of the wearer as illustrated in Figures 2, 3 and
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 bel ow the edge 42 of the portion of flap 40 whi ch engages the upper
lip 44 to forman opening 35 to provide full access to -mouth 38. 21 12
July 2005 A cavity 50 is provided in the i nner surface of the full face _
seal 12 corresponding to projection 48 to receive nose 46 42JylyRO&rated in
Figures 3 and 8. As illustrated in Figure 3, the top of the full face seal
12 includes a relatively wide area 52 which extends downwardly on opposite
si des of the eyes 54 of ahily §iapeavidettiethe ngesuafaesoisire fillifagedsalildt o t he

i nwardly curved scal | oped edges 22 which formthe adjustnment zones 23 on
each side of coesponding foqmejestizaldd 1@recine Bose 8 bs usteatdddn Fégvadsi3ewd 8t e upper
portion 15 of the full face seal 12 to pivot in relation to the | ower
portion 17 g#insrafddliy Fignredn thertepofdbe fuditfoveaenl LR énchulsea tbatiselyt vadpaeea | i p 44 of
the wearer so that the upper portion 15 and the |ower portion 17, can nore
closely fit t3fewkicingasds ddwiwedlyaaeppaie sités of tierdyes Bsfthe Weeeert Mhekness of
the adjustnent zones 23, indicated by AZ in sone figures, is |less than the
ot her peri pheyidk af2e 52 egtads dfto theenwaalyl dublel sfallbpedledgs 2gadlichldrm i s  r educed
thickness facilitates the pivotal novenment between the upper portion 15 and

| ower port i oredfubtran zéHes 23 G@ich 8i9c 61 e bl iaBsehiN 2t NBisZOARETADn cRdles

stretching and pivoting in the adjustnent zones 23 permt the resilient

ful'l face seahedghet poriONPsiThe MthbetsBﬁ 1985 piObtSn EePitoR WS the WwedrpBRanfiaces.
Figure 8 illustrates schematically the |ocation of the pivot point 45 and

~schemat i cal |y, enéﬂan%rﬁta?emslaxm&;ﬁlwnézez;staa@u@wn ah Pk YehBR mprRyi ded by

the adj ust rrent zones 23 on each side of the mask The resilient

1 exi bility ofLhe,tadisush FRIbwaHeARnAT, ShnfiScibly e Bt af magiust ment
bet ween t he ur?g Ihfs%porl?.!l!l on % A % ﬁo&er pornft&i o(r>1 fy ° ©

of different users. The thickness of the adjustment zones 23, indicated by AZ in some

figures, is less than the other peripheral portions of the resilient full face seal 12. This

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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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 nmerges with the area of the full face seal 12ulyRe@5 covers

t he nose 46. The inner edge 58 22 12 July 20.05 cooperates with the inner
surface of the nose receiving projection 48 and the edge 42 of flap 40 to
provi de a corcoprratas with diciimgr enfjegefithemosaiachivingereicion 48 andibe pdgeet2acr oss

t he forehead, downwardly al ongsi de eyes 54 and inwardly toward the nose 46.
The edge 42 dffflap K6 té prapidd @ cortiBnow segling angagementhwithibsmeaafiiolaenacsoss o
provide a continuous seal peripherally of the face and chin. The forward
edge of the fiht forélmad dowawarilly akingside éyee 5haskinmvaciy wwivagl thonmg 46t Ton 48
includes a front edge 70 (see Figure 6) that defines a forwardly opening

- cavity 72 in ege ghobiht fivp htbEmevopyiess ddth theke cqmponpitetoyprofidecacantiyuoid | S
provided with an outwardly extending T-shaped lip 73 as shown in Figures 3

and 4. A ri gigdalpRfifherfIBOYF theffadesand ekial ned on the |ip 73 along the edge 70 of
the cavity 72 by lens retainer 76. The lens body 74 and |lens retainer 76

are rigidly interconneqhgéraid cageoriid RiRdacelsal 1 BboAR tiidsd RBSViBY t 0 enabl e
the user to maintain proper vision capabilities. The | ower portion of the

full face seglroitdidnilélfdes 8280 dib&Td (sPEFizRR®) #at aefﬂnemﬂnﬁ&dg%gwh?g the
opening 35 in tthe area which includes the cup shaped nmenber 32, flange 40

and | ower sealy,@feei3fiondhie W thdyes ¥4, OfneRAbhd B caldrP08 pRAideGlitdes a

hook shaped edge or |ip 83 as shown in Figures n . A'rigid peripheral
T, Uty AR S50 TGS TN, it o ToUn
‘h aw f r ame T %%h{) 94 isSr%tain-gH Bn the lip 73 along the edge 70 of the cavity 72 by lens retainer
| 76. The lens body 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.Jif.8ronahles qﬁ@hﬁ%&&%ca@e‘d dehGat®f di8d da¥ ot tBOGKLN oPinet N€ StT aps
ina manner well known w t'h the connector 100 enabling separation of the
harness for yser The annular member 98 includes upper and lower straps 102 and 104 on each

side thereof which 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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renoval of the mask fromthe head 26 of the wearer. A flexible tubular

sl eeve 112 having opening areas 114 in opposite portions thereof may be
used to provide a cushion and protection for the connector }80 &i
illustrated, the straps 102 and 104 have the serrations or 12 639 06 on
the inner surface thereof and each of the connectors 108 and 110 include a
passageway 112 theret.hru ith the free end of t stra ending -
etnardl'y ¢ Bt A 8 goebes s Peserabmn Lo Giaes THR0t a1 at ch
114. The latch, 114 24 12 Juyly 2005, i onstructed with rib.116 to engage
the ribs or J8fhstebyalovisg “%E%tabgp%gﬂgﬂ‘éﬁh Wﬁ%@?@b@al&m ¥y t he
straps to be pulled through the passageways 112 to tighten  the harness

wi t hout any AREHAREFEVItRANE By MAEDEBIRSE the cannepigtie Fiopvevelh when i 15idesifdsi red to
pul | the straps back through the connectors, it is necessary to pivot the
latch 114 ode md}ép firaps bagkdhrouglythe spnmgeierss ihis nseaseasy torayotdlirdatslpl4 or
novenent. toward a | oosened position when placing the mask on the head or
removi ng it. oWardle irowdér te relense the althpp 163 andd@4 dor menemgsaetowardralefisenedxt er nal
frame 118 that is oval shaped and arcuately curved fromend to end to fit
around and begositknt whévadacing themiasinar thelbkgd oofenmvinigdki bl e cover 120, both of
which are configured to fit against the rigid frame structure 84. The

i nner edge of the resiThemmoedemoil ddaptec pedi¥bincladgserigith exterhaldraosve 121

whi ch receives the inner peripheral edge 119 of rigid franme 118. The
groove 121 has$s thaeis swilfshaped bod srevhtdly cvavdd fegm aelab ed@® fitmadund xededs | nwar dl y
in overlying relation to the inner surface of frane 118 to a thin resilient
edge 123 for attshed toltg igitg agerofa flevbleRotdn €20, bgihthfiwhidhears tonfigingd & B4, as
illustrated in Figures 5 and 6. The cover 121 includes a central resilient

f 1 exi bl e mengdinst 8 righd Fhi@stPuctir®SN 'Bhefitter edge of the resilient cover 120 includes

a peripheral groove 121 which receives the inner peripheral edge 119 of rigid frame
118. The groove 121 has one surface formed by a flap seal 122 that extends inwardly
in overlying relation to the inner surface of frame 118 to a thin resilient edge 123 for
sealing engagement with the rigid frame structure 84, as illustrated in Figures 5 and 6.
The cover 121 includes a central resilient flexible member 124 forming a closure for
frame 118 and an outwardly extending bellows portion 125 at its upper end portion to
which a breathing apparatus 126 can be connected. The bellows portion 125 thus
enables flexible movement between the breathing apparatus 126 and the rigid frame
118.
The bellows portion 125 includes a forwardly projecting tubular sleeve

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

mouthpiece gripped between the teeth in a known manner. The resilient flexible
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frame 118 and an outwardly extending bell.ows portion 125 at its upper end
‘portion to which a breathing apparatus 126 can be connected. The bellows
portion 125 thus enables flexible novenment between the breathi ng appar atus
126 and the rigid frame 118. The bellows portion 125 incl 4dédy309%r wardl y
projecting tubular sleeve 127 which is connected to the breathing
apparatus 126 and_recejves a tubular nouthpi ece 128 connected to the -
breeat hi ng apPFarsad e asopchpean iyl sxtendinglopsr pqrfien 146 havinggn peasing ent and .
includes bits 130 to enable the wearer to retain the nouthpiece gripped

bet ween t he tld&imwhigh aprigeXplverhieey berpauntedsi | i ent flexible 25 12 July 2005
cover 120 al so includes an outwardly extending | ower portion 146 havi ng an
opening 148 in whi ch B gderderomevetdy meunt femeuth adaptaredd 90 an te demet o

- renmovably nmount the nouth adaptor pod 90 on the frane structure 84, one

-~ end of the risgheiupB4ancengof the pgidviathed 1Hvstpnoddddonith shegkatiaped mseber 132 whi ch
engages with a notched edge at 134 on the mating side of the rigid frane
menber 86. TH32 whithengagds with & natokedkdge 41434 an tatnriting 3ide odthatied ftaher eon. The
catch 136 is preferably in the formof a substantially rigid strap
construct ed afenblendd. i Thearther ehdef framei t1 & hhsea capdthel36 atounted Wiredh. Thecsdy f aces

are serrated or grooved at 138 and provided with an inturned hook 140 at

the free end 1B6&peebrablyhie therfory sredubsmkiallyigid segkionghystcdngpaes one of a
plurality of sloped serrations or notches 142 on the other side of the

rigid frame weigbeitatie neial inkehictee bitBicdslatiseddidd 6PERGvEI 385@al | ng
engagenent with the rigid franme structure 84. The catch 136 al so includes a

pair of projpefided fvithalSnt@ieBK 199 ailftd £aslAGRHLoO RO il ReEHAR 14d1er eof . The
limted flexibility
: - lockingly engages one of a plurality of sloped serrations or notches 142 on the other
side of the rigid frame member 86 when the sealing flap 122 comes into sealing
- engagement with the rigid frame structure 84. The catch 136 also includes a pair of
projecting tabs or handles 144 adjacent opposite ends thereof. The limited flexibility
of the strap forming the catch 136 enables the tabs 144 to be squeezed toward each
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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of the strap formng the catch 136 enables the tabs 144 to be squeezed

toward each other sufficiently to nove the hook 140 out of engagenent with

the serrations or notches 142. The hook menmber 132 and the catch 136
mounted on the rigid frame 118 enables the nouth adaptor pPédulg@odd pe
easily nounted on and released fromrigid peripheral frame structure 84 on
the I ower portion 17 of the full face seal 12. Figures 1-8 disclose an -
enmbodi nent  ofcovéreoily themyesed thensorrndfihe lapersselficonteined sealsd gpaspddeeovarse def i ned
with the full face seal 12 having an adjustnent zone 23 between the two
spaces to endhd msadjdrsouilnf the fiscr.nb Kewk él, thsesaparategelficontpined smsletiour of t he
wearer's face. As illustrated in Figure 9, the upper self-contai ned seal ed
space 151 enphoesas illiskated with rdppaspeacafll58 bevetisgthe apa, thhenilldisepacseal ed

sel f-contai ned space 152 covers the nouth of the user. In Figure 10, the

-~ upper seal ed 156lcbvering bty fechospariahd bdver shacd H2.boveting @bmowthvBrthisonl y t he
eyes of the user and the |ower self-contained seal ed space 156 covers the

nose and. noutehbofiniehtofiiseihivention, in@dfustimbds zoh | @R AT RAKraVideSRinken@atai ned
seal ed spaces are illustrated with the upper space 158 covering the eyes,

‘the middl e spafagent ddcomuRE ist@edtphot. HBighRSIS, AiflschRE st1RVRItaifdAEpRccd 62

covering the nouth. In this enbodi nent of the i nvention, an adj ust nent

zone 164 (Al)rd SroRHQMyRERkRBEIRE ApRa SthledadirRGRRheBPhics 168 kAI 198d seal ed
space. In Figure 12, four seal ed self-contained spaces are provided with

two separ at e RRRK WRAE dokBbl ofOBeabdEk ARAGRh-OBeRE AGRreRi-guidded with

one covering one eye and one covering the other eye. An internedi ate

seal ed self- ‘égﬂé@éeﬁ‘%@n@g&%&% ProeRy y%ﬁ%&’no&@ﬁn_d’hzgﬁe%ﬂlcﬁnﬂaﬁ\é@Eepace

sel f - cont ai ned space rs on e nout justiment zones 174 (AZ)

are provided hgtugeni\Ge o, Wik LAY 17RO eihiBE HERR ke VO eve

" covering spaces andﬂi
two eye covering spaces and between the two eye covering spaces and the

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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i nternedi ate space and between the internedi ate space and the | ower

sel f-contained space. The adjustnment zones enabl e each of the separate,
seal ed sel f-contained spaces to be adjusted or noved by exerting forces

t hereon. . The forces can serve to pivot the spaces in relaﬂ?bﬁygaﬁbach
other and to nove the spaces in relation to each other by stretching the
adj ust nent zones. The forces can_al so _cause the full face seal 12 to -
stretch by exgdepesgionshasyndgissoribed. gphassordnginad! sitablemedifisations ee opposi te
sides. Further, twisting novenents and the |ike enable the full face seal
12 to vary i equivlens Bay bexgserted te, falling withinsheggerend ghedbyrntioi-s of the faci al
areas to be sealingly engaged by the full face seal which defines the
separate sel f-contai ned spaces. The foregoing is considered as illustrative
only of the principles of the invention. Further, since numerous

nodi fications and changes will readily occur to those skilled in the art,
it is not desired to limt the invention to the exact construction 27 12
July 2005 and operation shown and descri bed, and, accordingly, al
suitabl e nodifications and equivalents maybe resorted to, falling within
the scope of the invention. 28 12 July 2005 WHAT IS CLAIMED AS NEWI S AS
FOLLOWNS: 1. A full face nmask conprising a full face seal; for sealing
engagenment with a peripheral surface of a face of a user said full face
seal being constructed of flexible, resilient material for sealing
engagenent with said peripheral surface of a face and including at |east
upper and | ower separate self contained seal ed spaces
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~and fiexi-ble, resilient adjustment .zones formed- in said full face seal -
_between said upper and | ower separate sel f-contained seal ed spaces to

enabl e the - sel f-contai ned spaces to individually seal against said ‘
peripheral surface of a face of a wuser, characterized in dh&ly28¥h of said
upper and.l-ower separate self-contained seal ed spaces 'defined by the full -

face ¢@ah T8 CTRAINMERHMA S %nkb td . of the self-contained spaces -
inclur‘_m%em%es-a sepa 2. . e full face mask as defined in claim
1, wherein at |east %tniﬁ ?%Fﬁ sajd ri id_f,r'an%‘sg rovides a nounting area for .
an adaptor to b& mou Hiagmasky wrasipg g dwll feepepl | 1 yifor eaking mask as
defined in claim?2, wherein the_.lower ..of said self-contained spaces is’
adapt SWAETNEY Vth ypeiphard surfceelie ficand ofirnsergfaichfulisface seshi d Beihg f ace seal
and said rigid frame connected to said |ower of said self contained spaces
- bei ngeopstpeter offlqnikle) rdsilientinatertd du sedlinganpagehienawith chid pedpheial yaGacenhen sai d
adaptor, connected to said Iower of said spaces is renoved. 4. The full .

face oftsicas. aief inokairighat tdagd uppds andhew & sepsrte deoRiafied séaldd 4465 det achabl e
-connections that permt different adaptors to be quickly and” easily

manual |y renpyerxang réﬁmnasgasmndm& Mifo?mgé‘ﬁéga?cg ﬂfﬁcé)s%ggg worn by a

user to sealingly connect an adaptor to sal rame 12 July 2005

5. Moot s, LISt A G teL 7 201, il faoe seal
Bg'r | bﬁgrctggtgm%g Bﬁigeé‘?odmh&%ﬁuysv Sl ast 2 ped Seah gl?rfasc%%%gsfﬁcteomrgf Sad
user, charaéterized in that each c;f said upper and on;vcr separate self-cont'ained 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 seif 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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" surface of a face of a user for sealing the self-contained spaces to said
‘peripheral surface of the.face of a user. 6. The full face nmask as. defined
~in claim1, wherein said fall face seal includes a peripheral inwardly )
extending, inclined flap having a thin, flexible inner edd2J¥lpR0&%al-ing
contact wiith facial 'surfaces of a user engaged by the full face seal 7.
The full face mask as defined in claim1, wherein said upper self- s
“cont ai ned seal efl. spadbe &8f favemask sifited BIclAVE MHREIRsHE &1 HicE¥&S | and
‘nose ,. said |lower self contained seal ed space covering only a nouth and .
chin of  &ncheies a hesbhdndd] US biRiked 2RRYS LS ! i@ and lgver spaces
- of flexible resilient material enabli ng re aﬁe\%%o rrreg%[[s_bet' en said :
upper pdfife tHe Seldh i ‘o aces; 8. .The.full face sk as
defined i h c}/@??n 10w %&n@%‘“&%&%‘ggﬁﬂ%&s cont ai nR¥AgsadRsrp is
- adapt . onl y user' s.eyes d a |ower self- contained space is
" adapte _c%oﬁeggagé 'a\r%ﬁt%ﬁer_zgfdseﬁlg%t%ﬁg TCRMAPCd SpRreF . adj ustipsrid zones bet ween
sai d upper and.l ower sel f-contai ned spaces enabling relative novenent
-t her e%egﬁg'ﬁlaﬁs.'_’ffa@?\.g?*ﬁéa@ul | ¥t4dEtmsk as defined in claim1, wherein an.
upper space is adapted to cover only a user's eyes, , said full face seal ,
i ncl udi ng an i rf-er nebiedl facsprask as defpied dn tlaim dywhereinl syidafullg5@ @f] @ user and
a | ower space adapted to cover only a-nmouth, of a user, said flexible
resi | i erinclad¢sisperipherak imwesdly sxtending)dndlined gy i bl @atias b higNealeYsidrent zone
i nterconnecting sai d upper space and said-30 12 July 2005 i nternediate

spacedgad afdrlseidy contaebiith Eidial Serdss OB isef O} ot NP HE RN L S0F S al d

YA The fl.lil face mask as defined in claim 1, wherein éaid upper self-
contained sealed space defines a space for covering a uScr;s eyes: .and nose , said |
lower self c':ontamed sealed space covering only a.mouth | and chin | of auser, -

. sald adjustment ion‘;s Eetween 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 s.elf-
contained sealed space s adapt;:d to cover only a user’s eyes and a Jower self-
contained space : is adapted to cc;vcr a mouth andnose . ofauser, said_ _

- adjustment .zones.-‘ between said upi)er aﬁd lower .self-contained spaccsl | 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
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ﬁlnternedlate space and - sald Iower space 10. The ful'l face mask as defined

in claiml, wherein said upper self cont'ai ned seal ed space . i ncl udes an-

* upper right space adapted to cover only a ri ght eye .an up er |left space
“adapted to cover only a left eye of a user, said full faceldddy20%k| uding
an internedi ate space adapted to cover’ onIy a nose of a user and a |ower

sel f contai ned seal ed space adapted to cover only a nouth of a user, said

adj ustafemmediasesmace ncl udnmgﬂmbhdpﬂﬁéﬂmg;hsﬁ%ﬁz&@nne(iﬁtkeﬂﬂnﬁ@dtﬂ ypger |eft

- and upper right space to each other and to said interned at gpace and a
- resi | imetmedidtespaot € adpntbiaiEdiveZ R | Nt €r connecting sai d intermedi ate space

and said |l ower space to enable relatlve novenment between all of the

sel f - cont ai ned qgaceq-he}lﬁl%@é dé gﬁc&r%sgmgﬂy Hlllgg'cg@%%r%g 1, wherein

an upper r|g|d frame 1's adapte e gener user's eyes

~and | ower frame i s adapted to -be enerally

al i gng@tﬁgﬁﬁseglegggicgm%ﬁ?ﬁnélpgg r?ghgaga&c f r afgApt Pﬁ@"@'ﬁ’&bé%ilgiabfaﬂw 12. A
- full face _mask a .defined in claim11l; wherein said lower rigid frame

i ncl udes’“aﬁ'PBEe‘ﬁ SPH8 adaptanied @ qouergahen 3R syeal | giedise, sdid duliges’ s rout h,
, and- a renpvabl e adaptor pod nounted on said |ower franme to enabl e access
to, s¥PHnclidingag intstmediste sproat r epdaptetitotcheerfonly a idee MaFls usedad alhe ful |
face mask as defined in claim12, wherein said face seal forns .

sel f -lowat selfronixpacealed gpgot ed toddp&dablcgm(&n%uatmo&huseroﬁﬁgyé gand chin
ap

34. The full -face mask as defined in cl'aim 12, wherein said adaptor pod and.

Izg\glgfadjlrs&ﬂmt zofidsude iﬂ&h@ﬁﬁ&ﬁ'ﬂ&]u%{éﬂ%degns tcgﬂﬁecﬁﬁé Hid uﬁ?é}lfgﬂ 31 12 July

and upper right space to each other and to'said mtermedxate space and a resilient
ﬂe)oble ad_]ustment zone interconnecting said mtermed:ate space and said lower
space to enable relative movement between all of the self—contained spaces. .,

" : 11. A full face mask as deﬁned in clalm I wherem an upper ngld
frame is adapted to be generally ahgned thh auser’seyes  -andincluded alens

2 lower ngld frame 1s adapted to be generally aligned with a user’s mouth area , said
: ﬁmnes ‘ bemg spaced apart i
12 A ﬁﬂl face mask as deﬁned in cla1m 11; wherein said lower rigid frame

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 said 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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" renpval -of said adaptor pod while the mask is being wormby a usér, said
‘lower frame being sealingly connected to said adaptor.pod (90). 15. A full

- face mask conprising at |east two separaté ‘and spaced.rigid franes ~

.adapted to be genérally aligned with and generally conforma§m2eR t he

-shape and configuration of discrete areas of a facial surface of a user, a

‘full-face seal,  of flexible, resilient material nmounted on and : ,

i nt er'CBINEatisalg 2dapter pacaneswhils thiednaskal  ibbeing woonby 8 usiissabieloween a

peri pheral surface of each rigid frame for sealing contact wth said

di scrisame ar ebsing feadinflyaioahecsed thaaid adéiptar psBOO t h which said frames are

"adapted to be aligned, characterized in that said flexible, resilient full

face seal, intarsconneeili fage gkl se : ol d.franmes. provi di ng
1 SepahRign A NdeAPREE Ll ag)dfs‘p%c%g &ﬁ‘i

flexible, resilient adjustnent zones. between said rigi enabl e

- sai d. fidugcd fran i J. i,screte areas .of a facial surface
of a user by’ pin?/"g01 ?ﬁa ur)r%\?%%lg%]@%\ﬁnl egt%tgtagﬁig%m%%g?ffm?ﬁ withdthe shape ) e
“resil i aleinterconnecting said rigid frames in said adjustnment

: zonesal[1 |8% %gfgggw?%?eﬁeﬁf%ﬁ% Sﬁ‘%lé?eai m 952 uigherfallfaceseal di seff et e ar eas

- .of -a[f%a,%'hal, .surface. of a user with which said separate rigid franmes are

. adapt&oie Tsilient mateaal mavnted om e mtsaconneatingseiddiainasonf | gusaiticen with are
selected froma group including the eyes- nose and nouth areas of a user. -

32  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 which said frames are

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

- interconnecting said separate and spaced rigid frames providing flexible, resilient
" adjustment zones  between said ﬁgid frames to enable said rigid frames to
conform with said discrete areas of a facial surface of a user by pivotal movement and

stretching movement of the flexible; resilient material interconnecting said rigid frames
: m said adjustment zones i
‘16.. The rr—lask as defined in claim 15, wherf:in said' discrete areas of a facial -
i surface  ofa Qser with ';vhich'said separate rigid frames ar-e adapted to be align-cd
; and conformed in shape and conﬁéuration with are sclecfed from_a group inchl1dingl the eyes

nose and mouth areas of a user.
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