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(54) Title: FACE MASK WITH BACK-UP SMOKE INHALATION PROTECTION AND METHOD OF OPERATION

{57) Abstract

A self-contained breathing apparatus (200) for emergency response personnel has. face mask (208) with a first port (214) connected
by a hose (206) to a tank of compressed air. Back-up smoke inhalation:protection is provided for imminent life-threatening situations by
configuring a face mask with a canister (224) containing a filter medium (234), an inlet opening (226) through which air enters, and an
outlet coupling (230) for attachment to a seo?:d port (218) of the face mask. In normal situations the mask is supplied with air from the

tank, but shouid the tank supply become

leted, the canister can be activated. A use evidencing mechanism is operatively connccted to

the canister to indicate use of the air filtering system. This mechanism may be a non-reusable cover (236) applicd over the inlet opening,
and/or a valve in the second port of the face mask with a portion that breaks away upon opening of the valve.




user, the mask not only provides a seal ed volune of breathable air over the
user's face, but also protects the fire fighter's eyes from anbi ent snoke.
Sel f - cont ai ned breat hi ng appatatus 25 with a full-face mask typically is
the only type of snpke WO 97/ 45154 :

PCT/ US97/ 088 MO PH#¥4¥4at i on preventi on equi prent that is aut RFFVYBHIRA o fire
department. The tank of the fire fighter's breat hi ng equi pnent has a finite
supply of air. AlthoEBOEVMASK IWETH BASK-URESHMOKE &m:mmoﬂdm'rmﬂcmt t he
fire fighter when the supply of ahND|METHOMOFgOPERATIONre al ways is the
possibility that the fire fighter will not be able to exit a burning
structure before depletion of the air supply. There is also a possibility

that a fire fighter may becone LL &k, &hﬂHtJF nd QHG L4, structure, 10
due t.o structure collapse, for Exaﬁgﬁe——ur—ﬂay—becugéJg%s in a large

snoke-filled area, Fpé€pasehtSiaRBhEgonB e 1atlie thl rfsrélﬁrgr&rmgoshﬁeébso be

I njured or incapacitated in-soneway and rendered i mobi l I n"these
i nst ances, theefuipményldret mexhodsn and mﬁrdnpa&th&bkarhyrtduthohe (<% y
I mm nent danger of death. 15 As a consequence, it is desirable to

provi de an aItEFﬁ§§¢§%FQNﬁ%¥@hﬁﬂ§h§9§§ra§%Eﬂﬁﬁu§m°bﬁo@9b%bat&ﬁn i snoke

i nhal ati on for ,use i uc nent ||fe-threatening energencies.
1mm§nentf§ f}fe reatening s{tuatlons.g 9

5 Breathing masks are often worn by workers in hazardous
environments. One type of such a mask extends only over a
user’s nose eho mouth, and contains a charcoal filter through
which the airebeing breathed passes. The filter removes
particles andetoxic materials from the air. However, use of

10 this type of-hreething apparatus is typically prohibited by
most fire deée?tments as being inadequate, unreliable or
unsafe in manf environments where fire and smoke are present.

Instead,;emergency response personnel, such as fire
fighters, areﬁtommonly approved to use safer self-contained

15 breathing eqqi?@ent when entering burning buildings. Such
equipment inéiudés a tank of compressed air and a pressure
regulator to supply air at a constant pressure which can be
tolerated by the fire fighter. a hose;connects the air
regulator to_pufull-face mask that is.worn over the fire

20 fighter’s face ' The mask includes an outlet for air exhaled
by the fire flghter and a transparent v1sor. When worn by the

user, the mask not only provides a sealed volume of breathable

air over the. user s face, but also pro >ts the fire fighter’s

eyes from ambxent ‘smoke. Self-contalned breathing apparatus

25 with a full-feoe;@ask typically is theionly type of smoke



Al t hough a charcoal -type nmouth filter could be provided to fire fighters

for energency back-up to authorized 20 sel f-cont ai ned breat hi ng

appar at us,

will be used routinely in the normal course of fire fighting and not
reserved f wvo9msisaent death situations, and therefore of fRCHEIH§BRDNI bi t

their use outright. Accordingly, it is desirable to provide a 25 way of

I ssui ng backjypa ¥ iprevea¥iesSeqwigndrt tihgl! €&Sahther IFUAN®Y Whithe
restricts their use to true energency inmm nent death situations. It is

al so de5|rabﬂepaxtmnn¢ulde a nechanlsn1by mhlch fire fighters can quickly

i dentify previous use and - WO 97/ ) .
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e disclosure of which is incorporated by reference herein.
running low, there always is the possibility that the fire

fighter will not be able to exit a burning structure before
depletion of the air supply. There is also a possibility that
a fire fighter méy become trapped within a burning structure,
due to structuré collapse, for example, or may become lost in
a large smoke-filled area, such as a shopping mall. The fire
fighter could also be injured or incapacitated in someway and
rendered immobile. In these instances, the fire fighter can
run out of breathable air and be in imminent danger of death.
As a consequence, it is desirable to provide an alternative
breathing apparatus that protects against smoke inhalation for
use in such imminént life-threatening emergencies.

Although a charcoal-type mouth filter could be provided
to fire fighter$ for emergency back-up to authorized
self-contained breathing apparatus, fire department officials
are often concerhed that such devices wiil be used routinely
in the norﬁal course of fire fighting andﬁnot reserved for
imminent death g{fuations, and therefore??fficials prohibit
their use outrighﬁ. Accordingly, it is'ggsirable to provide a
way of issuing.Back-up breathing devices;ﬁo fire fighters in a
manner which reétricts their use to truelgmergency imminent
death situations. It is also desirablezth provide a mechanisn

by which fire fighters can quickly identify previous use and

-2

fire departnment officials are often concerned that such devices
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WO 97/ 45154 PCT/ US97/ 08824 Summary of
the I nvention A general object of the present invention is to provide a
reliable emergency breathing systemand a nmethod to protect fire fighters
from snoke inhalation in last resort, inminent 5  death situations in a
manner that YWAPEASIY use of such equipment in the ordinary REUNEEOHM fire
fighting. Another object is..to provide a use-evidencing container to enploy
in an emer genchirg cannrigenst nE8iokslh qmbdeuestatlmé amavtheiriaedonss hat t he
apparatus has been used. 10 : Yet anot her ‘object of the present
invention is t%“%? cﬁﬂ?}'@eé‘cﬁ’upfﬁﬁhmﬁ)r%)’é&e&ppar atus for use in the

pat ented net hod of \?Jﬁro%%nﬁgtﬂbés n%xjx& e?l{‘ﬂ%@‘ﬂﬁ%&%&",!ﬁ&%ﬁ@g@un ing and

mani pul ation requi rements yet marntarn F5fPBges of

the invention. pléathing opp -'ri:gﬁiﬁgrtcptyﬁg f;h{:QP I {y l@nehgrggng ovi de a

nmet hod of energency aitr i{tering that can e ut.s | I"ck

endanger el fi r emfiirghiterdeathesetodf baiss artec saehreves” h‘/ @bl&@ﬁEGEQCfﬂnﬁtéd
filtering apparatus for protecting a fire fighter from snoke and 20

hazar dous chenf&ates Radienti g m53ﬁ,$1ﬁm rkdvet diskdosreaenimighsisuations. |t

i's recogni zed that aII fi rg hti ng experiences are life-threatening to
varying degr ee y r fererice herein.




t hroughout this speci fication and associated clains, the terns "imm nent
death situations” and "immnently life-threatening" 25 nmean t hose
i nstances during fire fighting in which a fire fighter realizes that

ci rcunstances have placed himin inmmnent and i npendi ng danger of death.
These t er reweneasisd ended to di stinguish fromthe ordi narypﬁgﬂﬁ%?@s%% nor mal

4- WO 97/ 45154 PCT/ US97/ 08824

fire fighting in which a fire fgwitisry icf &hel @neénbidn ons and opportunities
t.0 remai n secure against death while performng his fire fighting tasks To

further enhance tBegepedal yokiest sifl &hgapuesent Jﬂh@"&m“ éﬁnge?W

filtration systemaccording to the inventio the i“npr oye par
provi des a bé@ﬂléﬁl§nﬁﬂér$ PEebrsatiing £¥S gﬁ% & e gf€§ Bﬂ% i onal

| f . b .
i teh, val vaP SLHBFORBCRERT b RatatBof TR Ody (bok? el by @

source. 3% brec?éa!ﬁb's%t%&iaﬂspﬁ?%@%ﬂd&m&aﬁtt bﬁnfm&@ e bl sudke critical

use- evi denci ng construction of the invention is provided to the switch or :
transfer mechafiiphen® i tRaceradiarys whirgeasget ire ifightiingpassage i s made.

The swi tching nechani smand its use-evidenci ng
Another object is to prov1de useegvldenc1ng container
to employ in an emergency breathing methéd which provides a
clear indication that the apparatus has ‘been used.

10 Yet another object of the present invention is to provide
a further improved apparatus for use infthe patented method of
emergency air filtering that alleviatesgmounting and
manipulation requirements yet maintains the use-evidencing
advantages of ﬁhe invention.

15 A further object of the invention i$ to provide a method
of emergency air filtering that can be ﬁtilized quickly by an
endangered fire fighter.

These objects are achieved by an emergency'air filtering
apparatus for protecting a fire fighter from smoke and

20 hazardous chemiéal inhalation in imminent life-threatening
situations. Iﬁ-is recognized that all fire fighting
experiences are life-threatening to varying degrees. As used
throughout this;specification and assocﬁgted claims, the ternms
"imminent deéth;situations“ anad "imminéﬁ;ly life-threatening"

25 mean those iﬁéﬁénces during fire fightiﬁg in which a fire
fighter reallzes that circumstances have placed him in
imminent and 1mpend1ng danger of death.: These terms are

intended to dlstlngulsh from the ordlnary course of normal

-y



15 configuration can be constructed in a variety of manners. For
exanpl e, the inproved snoke filter systemcan use a multi-port face nask
having a central port for receiving a hose froma source of breathable air
such as a tank of conpressed. air and one or nore [ateral ports for the
attachnment ofW@AMHEESH | | ters. 20 Mul ti-port filter masks RREIT728%% be
adapted for use with the present invention are known, such as for exanple
the Utra- Tw fiinedtighteimef dot which by flS% Ifiigbtexnt isnawaxd dff tapsonghand
Pennsyl vania, U. S. A The use of a manual sw tch or val ve can be confi gured
to 25 evi depeROF Funifsies oo HgRaiar PRI redRdRsEndeatinithide, Rerd oxning

include a cover,of _plastig . qr tape that is broken upon actuation of the
swi tch. AIterﬁéfiegfﬁ_éﬁéﬁﬁﬁgﬁe%§ﬁ¥%bly, a plate can slide in a groove that
i s transverse to thf,ahfrtner@nRdhéelffe readily available nature of the

PCT/ US97/ 08824 passage. Wen the plate is posifioned to block the air
passage, eakeﬁ&@%eﬁé&b%nﬁkd ¥6 1 pkat Lok Ngafem acebedihg tdetry dawensdbh, SO
that -the plate is held in the closed state. Wien the plate is nmanipul at ed
by the fire fi gheeimpoovest iappagabus préreidas o backripgsweke ciilbed speureds
air passage, the tabs break off thereby providing_an indication the that
devi ce has beeﬁ°u§€ﬂ.f¥&&ﬂqﬁﬁ5m€ﬁtaoF°?¥éP§&ﬂﬂﬁ§hsﬁﬂﬁtﬁ°?ﬁﬁ+ﬁ%§(HQ%ﬁtﬁéPg

system. The back-up smoke filter is acﬁivated by a switch,
valve or other mechanism for transfg:;ipg airflow from a
10 source of breéthable air to passage thr;ugh the smoke filter.
The critical use-evidencing construction of the invention is
provided to the_switch or transfer meéhgnism to evidence when
such change in the air passage is made.
The switching mechanism and its use-evidencing
15 configuration can be constructed in a v?riety of manners. For
example, the improved smoke filter system can use a multi-port
face mask having a central port for recéiving a hose from a
source of bre@;hable ailr such as a tank of compressed air and
one Or more lﬁteral ports for the attachment of smoke filters.
20 Multi-port filter masks which can be adapted for use with the
present invention are known, such aé fﬁ?fexample the Ultra-
Twin® model manufactured by MSA Intérnétional of Pittsburgh,
Pennsylvania,ﬁU{S.A.
The use éﬁga manual switch or valvé_can be configured to

25 evidence its use through various mechanisms. One example can

include a covéer of plastic or tape ﬁh' is broken upon
actuation of the switch. Alternatively and more durably, a

plate can slide in a groove that is_;téﬁéverse to the air

5=



position cannot return the tabs to their originally unbroken condition.

Thi s nmechani smfor use-evidencing is preferred 10 because the tabs are
not readily subject to breaking and tearing as in the case of tape or
covers during normal use of the mask in handling during equi pnent
managenent vwayotdsesaf i re fighter or his departnent. The prcreEnmsv/ossant i on
allows the prior use of the 15 breat hing device to be visually detected

and to be nog a&e&fé bYwdd &nlel ?ha% §§p§3é/1§ﬂdmdpeaseﬂaak tHd1 @10y
di scouragi ng unauthorized use for other than inmmnent death situations. In

addi ti on, thpassage ndhsak-wway tabscahethdatlattee ehghyernomitass dn theul d be

replaced as its ability to.renove hazardous 20 subst ances may be
depl et ed. agyervg/wshEss0 that the plate is held in the closed state.

PCT/ US97/ 08824 B De t f.th t | .
vi ew of an eﬂBﬁﬁir{?g ﬁgeral’T%alﬂ(%gagu&a'é%ﬁ%’a\%hﬁn%lu?gﬁg@bﬁ a‘?%@g’ltg?’grﬁlfﬁl ng
appar at gs W“f[tﬁg AE'POEPPE@EQ%T W3¢ iBECSRE o néé]'}’ s ?Elrt gassag +Hd GJEE 2

illustrates e connection the emergency air systemto the
mask of Figubpedk &ffFEierkbys pa._».oelﬁesiﬁgs&etimdaww::atﬂegtﬁwme’iu%el Raki gure

2 been used. Replacement of the switch plate to its original
position cannot return the tabs to their_oiiginally unbroken
condition. This mechanism for use-evidenc@ng is preferred

10 because the tabs are not readily subject tB breaking and
tearing as in tﬁe case of tape or covers dhring normal use of
the mask in handling during equipment management by the fire
fighter or his department.

The present invention allows the prior use of the

15 breathing device:to be visually detected and to be monitored
by fire fightéfﬂsupervising personnel, thereby discouraging
unauthorized usg'for other than imminent'death situations. 1In
addition, the ﬁsgfindicia also indicate that the filter
material shoulq?hg replaced as its ability to remove hazardous

20 substances may be .depleted.



FIGURE 4 is an enlarged view of the chin area of the face 10 mask; and
FIGURE 5 is an expl oded partial cross sectional view of an exhal ati on port
at the chin area. -7- WD 97/ 45154
PCT/ US97/ 08824 Det ai | ed Descr:i ption of the Invention The invention is
directed to aweemmass for providing fire fighters with an enBFHERYISREy| ce
for supplying breathable air when a standard breathing source such as a
sel f-contained 5 br eat hi nprigfaDakos ipticx hoff|Hhed Drawhhgs met hod i s
i,;ntended to provide the fire fighter a few extra mnutes of breathing to
escape immnently life threatening situations. The invention al so resides
in the step of configuring the breathing.deyice to be use-evidencing so as
to provide an accouﬁtg‘&Hf‘Fi tyioa e i Y3ev tiﬁb?"]%r" WFBHt%{a%‘?@k
met hod can be accanpli . ' rsonal
£ Aok ?ﬁ@mﬁﬂ %aﬂﬁa?éegrg%%%#ﬂ%gga BAEL 848 “wh ]

air filtering devi‘ce W conventio I'ng equl pmrent

200, such as thgQJiposhens the hyehtl indantion; The apparatus includes a
tank 202 of conpresSed air that is dispensed through a pressure regul ator
204 into hese 206. FIGURE 2 illustrates the connection of the emergency air

filtering system to the mask of Figuré_l;
FIGURE 3 is a cross-section view aiong line 3-3 in Figure
2;
FIGURE 4 is an enlarged view of the chin area of the face
10 mask; and
FIGURE 5 is an exploded partial cross sectional view of

an exhalation port at the chin area.



The hose 206 extends fromthe regulator 204 to a face nask 208 which is
formed by a rubber sem -hood 210 adapted to extend around the front portion
of the fire fighter's head. The 20 el astic material enabl es the

sem -hood to stretch over and conformto the user's -head creating an air
tight seal WROv/éHst ween. Straps 212 at the rear of the searwswooss2ai d in
securing the face mask to the user's head. A clear plastic w ndow 216

extends across a central DesbREpEEoR -0 el Invenidni N front of the
fire fighter's face. The air hose 206 connects to-a first port 214 at the

chin area 215 of ffhe fiaventiwk 20@irekeedbyo saimpthiod fair proviaime reel ope
formed by the nask. WD 97/ 45154 ) R .
PCT/ US97/ 088 XA INERSaHdFR| M fnargescyndeviee Qusupplying boeathutle 248

al so has a seg}ond po;:t él8-'_-fé)r n.emergenc n’gersonal air filterjng device
220. The secdfig pdrt2183F3d lﬁﬁﬁ_ el §gﬁﬁ% ueh af @ sexfeFaaraingdkads onto

whi ch ang i nt h gfgt S be - Qf ilterin Vi ce
220 att aches?ﬁ?glrt?ﬁxﬁg gﬁﬁal:r'}‘%aslssa%gk Eﬁ%g& il t%’r?l%ngie e\glsc‘tés Z%t%l'éc%qcﬁjg\?e or
be connect ed provddeathpt eiré NRightikenwa) £ERT eRtdAGIlinkE k0o PObESat i ftloer ent

shapes and si zes. The energency personal air filtering device 220 conpri ses

escape imminently life threatening situations. The invention
also resides iﬂ;%he step of configuring the breathing device
to be use-evidéﬁéing so as to provide an accountability of the

10  use by the fire fighter. |

The methodﬁéan be accomplished, for example, by employing

an emergency petéonal air filtering device with conventional
fire fighter bfgéthing equipment 200, such as the one shown in
Figure 1. .

15 The apparétﬁs includes a tank 202 of compressed air that
is dispensead tﬁrgugh a pressure regulator 204 into hose 206.
The hose 206 egténds from the regulator 204 to a face mask 208
which is formedfpy-a rubber semi-hood 210 adapted to extend
around the front;portion of the fire fighter’s head. The

20 elastic materiél?enables the semi-hood to stretch over and
conform to theipggr's head creating an air tight seal
therebetween. ;$£¥éps 212 at the rear ofﬁthe semi-hood aid in
securing the f&QéTmask to the user;s head; A clear plastic
window 216 extgﬁés across a central opening in the semi-hood

25 210 in front of”?he fire fighter’s face. The air hose 206
connects to a fiist port 214 at the chin area 215 of the face
mask 208, theréb?ﬁsupplying air inﬁo tﬁéfénvelope formed by
the mask. | -- |



10 a filter canister 224 of a conventional puck-type design, having an
I nl-et opening 226 in a front surface 228 and an outlet opening 230 in a
rear surface 232. Afilter elenment 234, simlar to filter elenent 134
previously described, is contained within the cani'ster 224 to renove
particles, su®® 345154 snoke and hazardous vapors from t hECEHUSY 9884 ng
through the canister. Prior to use a self-adhesive cover 236 is applied
over the inlet openwWigh238dotioiel amfiestemce thuBiquinyix]i theafiace rmdsiginos
seal of that opening. A large tab 238 can be 20 grasped by the fire
fighter to pul 2k 8r Se8endPoxth 2 4§ |foxr apappergsncy? pergonaticrin o use
the air filteri devi ce ,220. i n energency. .The adhesive used_w || nat
permt the cove{1 g ng?‘éﬁp%ﬁ‘edr&g\?etsefzﬁﬁ i BPEt Tpfehiafy TUPRLRT 13RSI AP er
has been renov Ger L¥gLy, Vi (o] . | es a
nmessage beari ng%ze?il Ele?§%%¥§%yc% | ng;fsoro ?ﬁe%?ﬁ%@foﬁ’%&'ﬁ%ﬁgaﬁ%&ﬁ?ﬁe

perinmeter of thautitetudpebbddor Ceke e 1R ayededticd N2 d AtehcRBSNI ASEREE"
236. - WD 97/ 45154 - PCT/ US97/ 08874

The air passagerf griregabpagae s‘m@rﬁm:tinalaevicé he2d aam Wavk dPal so is
closed prior to use of the emergency personal air filtering device 220. As
shown in Figureﬁ?ﬂ?%ﬁ%&d3F°tﬂ§ adapter (not shown) for attaching to ports of

different shaées and sizes.
The emergéncy personal air filtering device 220 comprises

10 a filter canisper 224 of a conventional puck-type design,

having an inlet opening 226 in a front surface 228 and an

outlet opening;230 in a rear surface 232. A filter element

234, similar to filter element 134 previously described, is

contained within the canister 224 to remove particles, such as
15 smoke and hazardous vapors from the air passing through the

canister.

Prior tofhse a self-adhesive cover 236 is applied oﬁer
the inlet opening 226 of the canister, thus providing an
air-tight sealiof_that opening. A large tab 238 can be

20 grasped by théifire fighter to pull the cover 236 off the
filter canister.224 in order to use the air filtering device
220 in an emeféency. The adhesive used will not permit the
cover 236 to:bé reapplied over the inlet opening after the
cover has been{removed. Alternatively, use-evidencing tape,

25 that leaves a message bearing residue, éolor coding or the
like, for examplefalong the perimeter:df'the inlet opening,

can be employea as the inlet opening cover 236.



second port 218 has a slot-like opening 240 on one side with a 5
transverse internal groove 242 extending fromthis opening and across the
interior of the second port. A plastic plate 244 is inserted into the
groove 242 and snugly engages the groove to act as a val ve nenber that
provi des anwsia7M4sisght seal across the filtering device outrcetusotssmver, the
plate is 10 able to slide within the groove. The plate 244 has a pair

of tabs 246 proj eqhiengifr pasEEROFdrtnedl B9Sthol Sodbiid He:-t2483i Bt Hife qu%%

wal | s of the transverse groove 242 in the second port 218. The two tabs 246
are thinner tiesk 2108 adfn perciasedofpritbe pbavse il tied eneygbave PéxwiRy Ccut
along the interfaces 15 bet ween each tab and the main portion, enabling

the tabs to FIakidh&yibgoReYire 420 f A§hERPWRHUIN Figuses: Reaplale the
activate the air. fil [ evice 220. A pull tab 252 is conne¢ted to the
pl ate 244 by %C\r/?nnrdepggﬁ ?gs are tahg?‘ﬂ%r'éé}‘l gRRER1NF, 449 fngRengige AR & an
I mm nents | i f gty i RGHRE . t ‘Qr QJ fraoma
maj or su?face of s?%té’g% gtﬁté@grzﬁ and pre\?g%t gx?%ﬂe p 'at@?‘??&lgegﬁgﬁﬁ a\f@d

fromthe seconttoser thalntdsic o dleNakbyRalsortle N palistvaypiabs 240 a
pi ece of single use tape, simlar is character to the cover 2%8 may be 25

appl i ed bet welgh iniserpedt éntdthengrcdieyec2ter and snudlyc enghgebethacpramak
208. This tafﬁ-’[e) is pulled off either or both of the plate and the nask
surface upon Y @SteAt 8f Vakhee flemker; thascprovies @ha@igotiohtsseal

Al ternativel yacrsbus%h tk%pgifeg%{jngb%evice outlet. However, the plate is

10 able to slide within the groove. The plate 244 has a pair of
tabs 246 projecting from opposite sides into notches 248 in
the side walls of the transverse groove 242 in the second port
218. The two tabs 246 are thinner than the main portion of -
the plate 244 and may have grooves cut along the interfaces

15 between each tab and the main portion, enabling the tabs to
break-away upon the fire fighter pulling on the plate to
activate the air filtering device 220. A pull tab 252 is
connected to the plate 244 by a wire 254 to aid the fire
fighter in sliding the plate in an imminent life-threatening

20 emergency. A lock tab 250 projects from a major surface of

the plate 244 and prevents the plate from being removed from

the second port 218.
As an alternqtive to the break-away tabs 249, a piece of
single use tape;;gimilar is character tb'the cover 238 may be
25 applied between the plate 244 and thé égterior surface of the
face mask 208. This tape is pulled off either or both of the
plate and the mask surface upon mbvémeﬁf_bf the plate to open

the second port 218. Alternatively, such tape could be

-10-



-10- WO 97/ 45154 PCT/ US97/ 08824
adhered permanently to the plate and nmask surface with the tape tearing
upon novenent of the plate to evidence use. Normally the fire fighter
receives air fromthe tank:202 through the first port of the face mask in
Figure 1. Shwobu4ms4 the fire fighter be unable to exit aPEHYHIEHAS
ehvironment before the air.in the tank is depleted, the person renoves the

cover 238 fromadhereal pern@esntly o the pIRtgenty naekseasfadé rwitH ttdel Ng
device 220 and pulls plate 244 to open the second port 218 on the nask.
Thi s acti on endblpestehvifgrepdn ginvemeny ¢0 the lpdeste buifenge sme.ce of
br eat habl e air upon degletﬁon of the air in tank 202 during an i nm nent

I ifﬁ-threatgning endPy ﬂ%&X*?ﬁﬁfF%ﬂ?ef&@?EFrZQEif%ﬁ?ﬁWﬁézprﬁ?% EﬂﬁlﬁﬁﬂﬁV?B@lS
' ' L tect . .use of t ai,r
Mechant sns by Wr%ﬂgﬁggﬁgvﬁ%os{% ﬁ?tsg%n%ixecf%ce %aesqc- 1&1 gluére { & otul%‘gn

filtering device an ere mechani Sis™ di scouriage usé 1n oth

i i nent 14 f e- tedieeatieni Bightétiald Adabikntddeiit A Ha2a%@oUS CehPibiditlen?ty
mechani sm are enpl oyed to detect- which masks require replacenment of their
filtering devi Gefogenthbeatetin rtheo think fibrdeplefdr theqperés Scemtves the

Wth reference to Figures 4 and 5, sone face masks 208
cover 238 from the inlet opening of thg;emergency personal air
filtering dé#ice 220 and pulls plate 244 to open the second
port 218 on%the mask. This action enables the fire fighter to

10 aceess a bacﬁAQp source of breathable air upon depletion of
the air in féﬁk 202 during an imminentilife-threatening
emergency. |

Both thé cover 236 and the plate 244 provide mechanisms
by which supér?isory personnel can detect the use of the air

15 filtering deﬁice and thereby the mechanisms discourage use in
other than iéminent life—threatening situations. In addition
these use iﬁ@icating mechanism are empioyed to detect which
masks requiﬁé'fepiacement of their filtering device upon the
return to th;-fire fighter’s quarters.

20 With réfe;énce to Figures 4 and 5, some face masks 208
also have aﬁ;exhalation port 260 undeffthe chin area 215, for
example. Tﬁé-éxhalapibn port 260 is fé?med by a short tubular
projection 2?2?that communicates with'gﬁ aperture 264 through
the undersié;fof the chin area 215. Aé;exhalation valve body

25 266 1is insef%éd into the tubular pgojeﬁ#ion 262 until butting
a rim 274 aréund the aperture 264 éhd ﬁﬁen an exhalation
£lapper val@é 268 is inserted ggaiﬁét?fpe valve body 266. The

exterior opeﬁ end of the tubulpr’pibjééfion 262 is closed

-1l



al so have an exhal ation port 260 under the chin area 215, for exanple. The
exhal ation port 260 is forned by a short tubular projection 262 that

comuni cates with an aperture 264 through the underside of the chin area
215. An exhal ation val ve body 25 266 is inserted into the tubular
projecti onwapgastsdi | butting a rim 274 around the apert urRETAB47/6883 t hen an
exhal ation fl apper valve 268 is inserted against the valve body 266. The

exterior opefarid calp Bhe WHDOh Had 'l @GhgOR7262na6 &itas@dthe VEbIVAA5154
PCT/ US97/ 08824 val ve cap 270 which has an ring 272 that enters the tubul ar

proj ecti on A jutileal @82t hnd exdixisattinen exahlatbod w66 aodyezbal atd on
fl apper valve 268 against the rim 274 of mask aperture 264. |In other than
an i mm nent ¢¥hHalatiopgf4APREY Svalve 268 @gaansh she iplnf274dpEsneekt ape 280

sk 508t o A e LB PR A e TBRIAING A TAIEaRt R e
W1 beldescrl B O 8 88riP Gt | HheRiE Feod o ouF R BOThoARIRR L T°.
IS being suppétwskrd d@ Vagvbaskp 207 driee thal nedﬁoapmtﬁc%%aaﬁdz@@&@re
conpressed between the cap 270 and the face mask rim274. In this state,

t he exhal at immintdire thedga@6tni shis geaedttipna The valve cap 270 has
apertures 276 therethrough to allow exhaust air to escape from
the mask, as will be described. |

10 In normal use of the face mask 208, when air is being
supplied from the tank 202, the valve components 266 and 288
are compressed between the cap 270 and the face mask rim 274.
In this state, the exhalation valve body 266 is biased by a
constituent spring closing the exhalation port 260 when the
15 fire fighter is inhaling air from the tank. The air pressure
increase in the mask when the fire fighter exhales overcomes
the force of the spring thereby opening the valve assembly to
‘form an exhaust passaée for the exhaled air. .
In an imminent life-threatening situation when the air in
20 the tank 202 haé been depleted, the fire fighter pulls the
valve cap 270 downward, in addition to &ctivatinq the emergency
air filtering dévice 220 described previously. A retaining
mechanism (not_Shown) prevents the cap from being pulled
completely from the tubular projection 262. This action causes
25 the tape 270 either to tear or peel away from the cap or mask
thereby providing evidence that the exhalation port was placed
in a state in which to use the emergency air filtering device

220. Movement of the cap 270 in this manner releases the bias

-l2-



constituent spring closing the exhal ation port 260 when the 15 fire
fighter is inhaling air fromthe tank. The air pressure increase in the
mask when the fire fighter exhal es overconmes the force of the spring
thereby opening the valve assenbly to form an exhaust passage for the
exhal ed ai r. WOITSI54mmi nent |ife-threatening situation whePGUHISHI24 n 20
the tank 202 has been depleted, the fire fighter pulls the valve cap 270
downwar d, in addbfi bhet$pmirig Ut thg éRika bateiaervayvai body | 268 iangl ddusceh&20
descri bed previously. A retaining nechanism (not shown) prevents the cap
from bei ng pul | edospressian pff thm vadve lmnmnqmgj betwwm crp andcthen
causes 25 the tape 270 either to tear peel fromthe cap or

mask t her eby pro%)‘PaFn@P%‘?ﬁ‘Hé”n(?émt Rag- th‘@l@(rﬂ!"atspﬁrnﬁo {agelnasedy
t at which t h t 220.
e T e TR 1 R Wl

PCT/ US97/ 38824 ob¢t BRe SOk ANt idnt Psrexb@d; add AheV3li¥e POgNted horadnlelys the
conpr-essi on of the val ve conponents between the cap and the nmask aperture

rimz274. Wth the sprunildispedi€¢ieaendodihentaxdl dheobntémpimi havlevdedfiBset
controls the opening and closing 5 of the exhal ation port 260 as the
fire fighter brefpnth with a relatively high degree of particularity, it is
intended that the scope of the invention not be so limited.
Instead, the proper scope of the invention includes
10 alternatives which are now within the purview of one skilled in
the art. Thus, the scope should be ascertained by a reading of

the claims that follow.
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Whi | e specific enbodinents of the invention have been set forth with a
relatively high degree of particularity, it is intended that the scope of
the invention not be so limted. Instead, the proper scope of the invention

i ncl udes 10 alternatives which are now within the purview of one
skilled in whomesisa Thus, the scope shoul d be ascert ai nedPOWUSH7I08R4EI Ng Of
the clains that follow -13- WO 97/ 45154

PCT/ US97/ 08824 CLAIMS W cllaim 1. A self cgamyei ned breat hi ng apparatus for
snoke inhal ation protection for energency response personnel in inmnently
i fe-threateni Wg sikadmti ons and for encouraging its limted use to

imm nently life-threatening situations, said 5 apparatus conprising: a
mask to be worn ovel-thd $ebeemtainedebreabi iy aPPATREVE nEPH SWAkst port

ted to a.h hrough which breathable air i lied to th k
and having a SHOBRGRPOPE PR eetion 152, aRerderty, xssRligE PREPAMAT AN o

snoke inhal ati QRyRhRhesy ! Pled eHrBdtRThg! b Sadd¥dit QRG0! LAt UYE ndP2Ls
limited use to imminently life-threatening situations, saiaq
5 apparatus comprising:

a mask to be worn over the face of a fire fighter, and
having a first port connected to a hose through which
breathable air is supplied to the mask and having a second
port;

10 a personal air filtering device for smoke inhalation
protection in imminent life-threatening situations upon
depletion or failure of breathable air being supplied through
the hose, said personal air filtering device comprising a
canister having an inlet opening through which air enters and

15 an outlet opening communicating with the second port of said
mask, and a filter medium within said canister and through
which air flows between the inlet opening and the outlet
opening; and

a first use-evidencing mechanism closing one of the inlet

20 opening and the outlet opening of said cénister, and
operatively coupled to the one of said canister and said mask

to indicate use of the personal air filtering device.

2. The self-contained breathing apparatus as recited in

claim 1 wherein said first use-evidencing mechanism comprises

14~
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depletion or failure of breathable air being supplied through the hose,
said personal air filtering device conprising a canister having an inlet
openi ng through which air enters and 15 an outl et opening comuni cating
with the second port of said nmask, and a filter nmediumwi thin said canister
and through wowmhser flows between the inlet opening and tRCI/USATASE4

openi ng; and a first use-evidencing mechani smclosing one of the inlet 20

openi ng and the HutdmivaBlenibgedfagsli ik aVest Ehe DTk RRIEMINGEly & Ontrest t O
the one of said canister and said nmask to indicate use of the personal air
filtering devi cewhih inPliyite| $atdmevereEromehebnggregnrlisdysfier reeneeal i n
claim1l wherein said first use-evidencing nechani smconprises -14- WO
97/ 45154 PCT/ US97/ 08824 a renovabl e

C oL Sanory oir SrRpRBEEr L BE e L u BaPh 0¥ S
Conrses a val vErEim i MR e R s e A e R
mask. 4. The sgléaB@tdinbed betadddbly alRialushaSsécmid @britnof said face

mask.

4. The self-contained breathing apparatus as recited in
claim 3 wherein said use-evidencing mechanism comprises a tab
extending from the valve member and breakable therefrom upon

use of the personal air filtering device.

5. The self-contained breathing apparatus as recited in
claim 1 further comprising a second use-evidencing mechanism
closing the other of the inlet opening and the outlet opening
of said canister, and operatively coupled to the other of said

5 canister and said mask to indicate use of the personal air

filtering device.

6. The self-contained breathing apparatus as recited in
claim 5 wherein said second use-evidencing mechanism comprises
a valve member releasably closing the second port of said face

mask.

7. The self-contained breathing apparatus as recited in

claim 1 wherein said mask further comprises:

UL



claim 3 wherein said use-evidenci ng nechani sm conprises a tab extendi ng
fromthe val ve nenber and breakabl e therefrom upon use of the personal air
filtering device. 5. The sel f-contai ned breathing apparatus as recited in
claiml further conprising a second use-evidenci ng nmechani smcl osing the

ot her of thwagemasts4openi ng and the outl et opening of sai d PCEAISSHIBB24 and
operatlvely coupled to the other of said 5 cani ster and said nmask to

i ndi cate use of the persaadkcabh 5&& &iithd adQY i 6€- m&namya.ehaemgcgrmgted
br eat hi ng apparatus as recited in claimb5 wherein said second

use- evi denci ng sEhaRheN AGFPLE Sesprl Ml v Fhebrisk etmaarRh ¥hel o591 gdia

second port of said face mask. 7. The sel f-contained breathing apparatus
as recited $n cind @ begiondeishataivhemsdr st Bupptiedricddie masgk thrazgh

97/ 45154 PCT/ US97/ 08824 an exhal ation .
port with a valwmmév?% a first state when air is supplied to

the mask through the firs t S I|ed
to the mask through bt tlilsergcg’% %éoﬁer%hq’(?ag‘ngﬁgﬂgsﬁs@%%mg‘ﬁééhge%ec anism -

whi ch i ndi cat esydfyd Rfechanism of the exhalation port has been placed into

the second state.

8. A self-contained breathing apparatus for smoke
inhalation protection for emergency response personnel in
imminently life-threatening situations and for encouraging its
limited use to imminently life~threatening situations, said

5 apparatus comprising:

a mask to be worn over the face of an emergency response
person, and having a first port connected to a hose through
which breathable air is supplied to the mask and a second
port;

10 a pérsonal air filtering device for smoke iﬁhalation
protection in imminent life-threatening situations upon
depletion or failure of breathable air being supplied through
the hose, said personal air filtering device comprising a
canister having an inlet opening through which air enters and

15 an outlet opening communicating with the second port of said
mask, and a filter medium within said canister and through
which air flows between the inlet opening and the outlet .

opening; and

—16_
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val ve nechani sm of the exhal ation port has been placed into the second
state. 8. A self-contained breathing apparatus for snoke inhalation
protection for energency response personnel in immnently |ife-threatening
situations and for encouraging its limted use to immnently

| i fe-threatenM@PI8sxséati ons, said 5 apparatus conpri si ng: PETASENB8M bhe
worn over the face of an enmergency response person, and having a first port
connected to a hose thar @igbtwhsetehideaidiagl feshinish Walingdthe iMpetrask
and a second port; 10 a personal air filtering device for snoke

i nhal ati on pr ot ecireqingn of n&h hé ncanistext landabperaty w iy aoupled uponthe
depletion or failure of breathable air being supplied through the hose,
sai d personal ai re¥4SEEE; &g HE@+?§$§xﬂﬁﬁﬂ9§igbeapﬁﬁﬁﬂﬂﬁkﬂalﬁa thEening festice.
openi ng through which air enters and 15 an outl et opening conmuni cating
with the second port of said mask, and a filter mediumw thin said canister

and through which air of | owphbesupendrite indhebroREM Mty HPdrhPEsOll | Slcitea 3

opening, and -16- WO 97/ 45154 i dtffaratiis cited in

PCT/ US97/ 08824 claim 8 wherein said first use-evidencing mechanism comprises
a removable cover applied over the inlet opening in a manner

which inhibits said cover from being reapplied after removal.

10. The self-contained breathing apparatus as recited in
claim 8 further comprising a valve member releasably sealing

the second port of said face mask.

11. The self-contained breathing apparatus as recited in
claim 10 further comprising a second use-evidencing mechanism
operatively coupled to the valve member to indicate use of the

personal air filtering device.

12. The self-contained breathing apparatus as recited in
claim 11 wherein said second use-evidencing mechanisn
comprises a tab extending from the valve member and breakable

therefrom upon use of the personal air filtering device.

13. The self-contained breathing apparatus as recited in

claim 8 wherein said mask further comprises:
an exhalation port with a valve mechanism having a first

state when air is supplied to the mask through the first port

-17-
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a first use-evidencing nechanismsealing the inlet opening of said canister
and operatively coupled to the canister to indicate use of the personal air
filtering device. 9. The sel f-contai ned breathing apparatus as recited in
claim8 wherein said first use-evidencing mechani sm conprises a renovabl e
cover appliwdosMsrsst he i nl et opening in a manner whi ch i nipcipivssessad cover
from being reapplied after renoval. 10. The sel f-contai ned breathing

apparat us as reGl{ %dﬁgeoshai%@& LR85 -COUPLUSI N £62LhE BBP Hnrough

rel easably sealing the second port

sel f - cont ai ned dnecalbRg pekey alrés as recited in claim10 further
conprising a second use-evi denci ng nechani sm operatively coupled to the

val ve nenber to i ndevetbeusesefevivensdngomethanisy iWhichi ngdileates.ifl zheThe
sel f-contai ned breathing apparatus as recited in claim1l wherein said
second use- evi d@ﬁé’leng‘eﬁgéﬂhﬂf‘s?ﬁ dhepeiadation Pesk M3F hgehrbhreer indlove
menber and breq:able thﬁre£r€n1upon use of the personal air filtering

devi ce. 13. The¥eFFCCBHt §FA %rtweathing apparatus as recited in claim38
wherein said mask further conprises: an exhalation port with a valve
mechani sm having a first state when air is supplied to the mask through the

first port -17- 14. A method for storing and preparing a self-contained
breathing appératus for smoke inhalation protection for
emergency response personnel in imminently life-threatening
situations and for encouraging its limited use to imminently
5 life~-threatening situations, said method comprising the steps
of:
configuring a smoke filter in a use-evidencing manner so
that employment of the smoke filter for breathing is
permanently indicateq;
10 . attaching a conduit between a first port of a face mask
of the apparatus and a tank of breathable air;
attaching the smoke.filter to a second port of the face
mask to filte; air breathed by the fire fighter when the tank

of breathable air is depleted.

15. The;method as recited in claim 14 wherein the step
of attaching the smoke filter comprises releasably sealing the
second port with a use-evidencing mechanism operatively

coupled to the second port to indicate use of the smoke filter.

16. The method as recited in claim 15 wherein the step

of attaching the smoke filter further comprises placing a

-18~-




WD 97/ 45154 PCT/ US97/ 08824 5 and a
second state when air is supplied to the mask through the second port; and
anot her use-evi denci ng nechani smwhich indicates if the val ve mechani sm of
t he exhal ation port has been placed into the second state. 14. A nethod for
storing and pweopxssisy a sel f-contai ned breathi ng apparatus PEFUS{9RE24

i-nhal ation protection for energency response personnel in immnently

|i f e-threateni ngreléagibianscded bekreanoinpet nipdiisigl boi tkel smukd Eilter

i mmonently 5 |ife-threatening situations, said nethod conprising the
steps of: confi guhengin trpkeelicasable| povex sinaindesnsi ngenevikdsnaiadt hat

enpl oynent of the snoke filter for breathiqg is,pennanentlg I ndi.cated; 10
attachi ng a CondBPERRRESRIPErAGLIVELYpSPEPLRT £9 S0 igasr BFe 1P in’ﬁpaﬁ“‘&!‘ﬁs

and a tank of br%aggable air; attaching the snoke filter to a second port
of the face mask*t0-Ffrter air breathed by the fire fighter when the tank
of breathable air is depleted. 15. Thenethod as recited in claim14
wherein the step of attaching the snoke filter conprises rel easably sealing
the second port w th @7userisyintthRidngsneebited MmwrYadn 1¢l yhexreiy athe etbpe

second port to indicate use of the snoke filter.
of attaching the smoke filter comprises placing a releasable
cover over an inlet opening of the smoke filter wherein the
releasable cover includes a use-evidencing mechanisn

5 operatively coupled to indicate use of the smoke filter.

18. A method for storing and preparing a personal air
filtering device for smoke inhalation protection for a fire
fighter in imminently life~threatening situations and for
encouraging its limited use by the fire fighter to the

5 imminently life-threatening situations, said method comprising
the steps of:

configuring a smoke filter with a use-evidencing
mechanism so that use of the smoke filter for breathing is
permanently indicated;

10 providing the fire fighter with a self-contained
breathing apparatus including a face mask having a first port
connected by conduit to a tank of breathable air for primary
use during exposure to a non-breathable environment, and a
second port to which the smoke filter in connected to filter

15 air breathed by_the fire fighter when the tank of breathable

air is depleted;

-10-
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16. The method as recited in claim15 wherein the step of attaching the
snoke filter further conprises placing a -18- WO 97/ 45154

PCT/ US97/ 08824 rel easabl e cover over an inlet opening of the snoke filter
wherein the rel easabl e cover includes a use-evidencing 5 nechanism
operativel ypipskad to indicate use of the snoke filter. PFCI/USbmosamt hod as
récited in claim14 wherein the step of attaching the snoke filter
conprises placing a_rel.easabl g; L | &4 - e f SR
filter wherein the Pa agggge&c ver ‘i nc%bdgg g Jl\,l‘g;é evi c’rg%%ilﬁge&rggﬂam sm’5
operatively coyplghtidy GdingtSaltsasdiitidatainke Hiddtiingl Spphravidiad f or
storing and preparing a personal air filtering device for snoke inhal ation
protection for prdathe hiighteomi saidntiardt|ly |ife-threatening situations and
for encouraging its limted use by the fire fighter to the 5 i mmnently
li fe-threa@ning si tsadd §ise Shoktemt HRPCIRBLEEIPR 2haidt d5sthe: tank,
configuring a snoke filter with a u -evidencinﬁanechqghﬁgb%%akgat use of

the smoke filt ACHORHNGERENGNPE® petthife At § PRATERLS € air

wherein the activating involves breaching said use-evidencing

mechanism to access said smoke filter, whereby use of saiad

smoke filter is evidenced;
25 after exiting the non-breathable environment, a third
party inspecting the use-evidencing mechanism; and
said firé fighter accounting for use of said smoke

filter.

-20~-
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10 providing the fire fighter with a self-contained breathing
apparatus including a face mask having a first port connected by conduit to
a tank of breathable air for primary use during exposure to a

non- br eat habl e environnent, and a second port to which the snoke filter in
connected to WO9m51585 air breathed by the fire fighter WRGTASHUEUNK oOf
bfeat hable air is depleted; -19- WO 974 5154 -

PCT/ US97/ 00884 said fire fiighter, when in ‘& non-breathabl e environnent,
primarily using said self-contained breathing apparatus to breathe air from
said tank; 20 said fire fight upon depl et.'-? of air in the tank,

activating the snoke filt%l as a @ of breat habF I r wher ei-A t he
activating involves breac ?g said Kse-axi denci ngg mechani smtg ac s said

snoke.filter, whereby us etaf_SH. ;.‘//41 l[ter i EVidE ed;

after exiting the non-hfe aDt=e .(/‘\ , athir @gr:t I n ™04 e
use- evi denci ng mechani g ' e2lQccount i AQ of said
snoke-filter. -20-
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