Ventilator for Rapid Response to Respiratory D sease Conditions FIELD OF THE

| NVENTI ON The present invention relates generally to the field of
ventilators, and, nore specifically, to a ventilator systemthat addresses
respiratory distress due to the onset of an epidem c or pandem c di sease
state. More specifically, the present invention is a ventilator systemthat
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respiratory distress syndrone (ARDS) patients in various stages of a

conprom sed state through to recovery. In particular, the present invention is
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oxygen, chest physiotherapy, andlor nechanical ventilation is needed. Avian
I nfl uenza is another emergi ng egi Eem’ c threat that results in severe
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to spark another outbreak and even worse, a global pandemic. The most characteristic symptoms

of SARS include fever, cough, difficulty breathing and/or other respiratory symptoms. In most
cases, supportive care such as the use of supplemental oxygen, chest physiotherapy, and/or
mechanical ventilation is needed. Avian Influenza is another emerging epidemic threat that
results in severe respiratory distress with an even faster onslaught of symptoms.

Respiratory distress, among other symptoms, includes an impaired ability of the patient to
maintain efficient oxygenation. Regardless of the epidemic or infectious agent, however, the
respiratory discomfort of critically ill persons that is associated with these disease conditions can
be ecased, and in many cases recovery hastened, by connecting the patient to a ventilator.
Conventionally, to ease impaired respiration, a patient is sedated and mechanically ventilated
using either pressure or volume ventilation.

A typical ventilator operates either by forcing pressurized gas (as in a positive-pressure

ventilator) into the lungs or by expanding the chest cavity of the patient to draw gas into the



lungs (as in a negative-pressure ventilator) under a pre-determ ned and
operator input schedule of gas conposition, pressure, and flow pattern
Currently, conventional ventilators enploy mcroprocessors to control
ventilation parameters and to contain pressure and fl ow nmeasurenent
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Therefore, what is needed is a ventilator that has physical and operational simplicity.
What is also needed is a ventilator that is manufactured with materials that are readily available.
What is also needed is a ventilator that can be fabricated with simpler, low-cost tooling and
methods.

In addition, what is needed is a ventilator that is capable of responding to respiratory
distress brought on by an infectious agent in an otherwise healthy population. What is also
needed is a ventilator that is capable of responding to varying patient needs. What is also needed
is a ventilator that is capable of meeting the needs of ARDS patients ranging from a critical state
until the patient can be safely weaned from the ventilator.

What is also needed is a ventilator that can be manufactured easily and cost effectively at

any time the onset of a respiratory epidemic is detected, in scalable volumes.



In addition, what is needed is a ventilator that can be manufactured in any

| ocation quickly, prior to the peak period of the epidemc. Wuat is also
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certain comunities. SUMVARY OF THE | NVENTI ON The present invention is
directed toward contraoll able mechanical ventilataors. In one enbodi rrent t he
cont rol | abl dnrasidiion: sdiat yeresdediisra ¥efiptos dut £ag e mﬁﬁ‘ﬂﬁa“&%ﬁﬁin’é‘cﬁlé’d qcgtign gas

reserv t [ ei ving
o and oD e el R R e FE I il S FSEr et 6
cont r olth¢ berdeh onvverdtilgtasrekowmestihecitathabmimunrtiecsonduit to an air entrai nnent

area, wherein said air entrainnment area is connected, via a first conduit and
a second conduit, to a port for receiving atnospheric air, a patient interface

connectqgivingARY OFAIrHEANVENTIBNt arca by a conduit; and a gas shut-off

mechani'Smthat Senses a pressure state in said inhalation conduit. Optionally,
a val ve i s I%aftre&stni mverenfiy digecterbiothard cqn@fOﬂalelwmchmwalfvwdatpm dnegeout of the
port an to th e .second.condui t

fd d
COnneCt 0 brn% ]@?I} qSII%E i?hq%t %‘113]%34 faYdér 88181138?16&’ 8 gas rlnlé)&‘[t e ggi? a Tl r st en

entrai l’t@ﬁﬂ‘tzmﬂraﬁ%@Mo%@ﬁ@hﬂcdnh@ct@@mm ERRENEN0iINRS rédctlimn@isahd tdhaétmaf rows
fromsaid first end to said second end, thereby having a diameter that is

| ar ger @ pgkew interfage, aflgwt mﬁowal%@w@&wn&rﬁwbe Viowi efreanfromithe mhalationl a ui
ai nus pac&h%ﬁlt 'boaeln }J&{tga}{l%egtj aI]e:lI 1&0%1%91' galdlsa@}Ner{tra er 2 r%][}éenge%t@&/ VA%a &: 11 Eﬂan uc

nodi fi e ng sai ort. odl nen the present
i nvent |cmndm0mrpia mSndaccgaimt; topLorcfon peciveth dtmosplQas alres patimit rnterﬁacpat ient flow
control val ve, op er ably connect ed to cont.r ol ggas i .hput frq}r@n Sa'fgaq gas reservoir

via an SRR POAC Riment grea by grcopdifif ap e%agélwéloéﬁle PISH 845 1§58 Ral at i on
condui t, by, Sakde fl QM SANLAN corabMe. Ofti aﬁvs)huﬁ‘,pqtﬁnmqhampsmimnnwnses a

i UV, 111 LiiNs 11150

pressure state in sald i nhalation cofn ul ‘wherein sald ventilator I's capable
of respoendinhgr fromygasying gupa"tthepd)rt amdanhtcvtha aanodpealss:t Qptenaldyn thadecond condul]t n

anot her, e i nt, t cont,r.ol | mschanl c ventil ator of .t

et B At Lo 18 S 0t DB ey g it & G OB TraRE ™ | o
cont rO'aré/aadn‘dGNKH@@hQﬂiE ééc@ﬂtflétﬁﬁhﬁtﬁai Qdfaﬁ{&efr%atﬁar&owg\ﬁ’dﬁl Ja[@f@sﬁé’ddio%ﬁl reservoir
via an inhalation conduit, a patient interface, separated from said inhal ation

condui tseggndsaddtherebwheng palianyeienhat is lagees a6 said ot endridien ahiiascftwetChad cxbnses a
pressurg stape An_said i-nhal ation.conduit, wherein,said VQD.IC' a9 further

ptionally, the amourt of aumospneric air delivered'througlt said patient fnterface T
modified by blocking said port.

In another embodiment, the present invention comprises a gas input connected to a gas
reservoir, a patient flow control valve operably connected to control gas input from said gas
reservoir via an inhalation conduit, a patient interface separated from said inhalation conduit by
said flow control valve, a gas shut-off mechanism that senses a pressure state in said inhalation
conduit, wherein said ventilator is capable of responding to varying patient need via at least one
control.

In another embodiment, the controllable mechanical ventilator of the present invention
comprises a gas input connected to a gas reservoir, a patient flow control valve operably
connected to control gas input from said gas reservoir via an inhalation conduit, a patient
interface, separated from said inhalation conduit by said flow control valve, a gas shut-off

mechanism that senses a pressure state in said inhalation conduit,wherein said ventilator further



conprises neans for controlling at |east one of: PIP, PEEP, the |evel of
oxygenation and respiration rate. Optionally, the ventilator further
conprises a humdifying filter for trapping noisture and heat and sterilizable
material. Optionally, the patient flow control valve is adjustable to provide
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varying the expiratory time and PEEP is a variable control ranging from 5 cm H,0 to 20 cm

proximate to the patient interface, for measuring and displaying the instantancous airway

pressure in the circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the present invention will be appreciated, as
they become better understood by reference to the following detailed description when
considered in connection with the accompanying drawings, wherein:

FIG. 1 is an illustration of a first embodiment of the ventilator of the present invention;

FIG. 2 is a schematic diagram of the system components of a first embodiment of the
ventilator of the present invention;

FIG. 3 is a schematic diagram of a first embodiment of the ventilator of the present

invention;



FIG 3 is a schematic diagramof a first enbodi nent of the ventilator of the

present invention; FIG 4 is a schematic circuit diagram of one
enbodi ment of an alarmcircuit that is used in the ventilator of the present
i nvention; and FIG 5 is a schematic diagram of another enbodi nent of

the ventilator of the present jnvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
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specification should not be interpreted as a general disavowal of any one specific embodiment or

used to limit the claims beyond the meaning of the terms used therein. Reference will now be
made in detail to specific em nents of the mvention. While the invention w bed n
conjunction with specific embodiments, it is not intended to limit the invention to one
embodiment.

In one embodiment, the present invention is directed towards a ventilator having a

minimal number of controls. In one embodiment, the present invention is directed towards a

In one embodiment, the mechanical ventilation of the present invention is based on pressure
control and has variable pressure, breathing rate, and oxygenation.

Preferably, the ventilator is rapidly deployable. Still preferably, the ventilator is as easy
and intuitive to operate as possible. Still preferably, the ventilator is capable of sustaining at least
75% of epidemic respiratory distress victims who require assisted ventilation until resuming
normal breathing.

In another embodiment, the present invention is directed towards a simple, safe and
effective means for delivering oxygen-enriched air to the ventilator when the ventilator is used in
emergency and overflow facilities outside the standard hospital environment.

In another embodiment, the present invention is directed towards a rapid response
ventilator system that further provides for the use of a humidifying filter for trapping moisture

and heat for patients on an extended use.



Preferably, the ventilator is rapidly deployable. Still preferably, the
ventilator is as easy and intuitive to operate as possible. Still preferably,
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of the presentf invention has |imted controls.
invention has limited controls.

In one embodiment, the ventilator of the present invention is manufactured using pre-
fabricated tooling for storage at strategic manufacturing sites.

In one embodiment, the ventilator of the present invention is manufactured using tooling
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icated from less durable material at the onset o
fabrication material includes, but is not limited to, aluminium. It should be understood by those
of ordinary skill in the art that any number of tooling materials and tooling kit manufacturing
processes may be used in the present invention, including, but, not limited to, bronze sintering
and steel fabrication. In one embodiment, the choice of tooling material and kit fabrication
selected depends upon the needs of the population and the epidemic and/or pandemic situation.
For example, but, not limited to such example, the volume of devices needed may be an indicator
of which materials should be used for the tooling and the tooling kit processes.

In one embodiment, the ventilator of the present invention is manufactured using parts
that are fabricated in an automated system. Thus, in this embodiment, no tooling is actually
created.

In one embodiment, the ventilator of the present invention is manufactured using pre-

fabricated tooling. Preferably, the tooling is pre-fabricated and stored at predetermined, strategic

manufacturing sites. This embodiment is particularly useful when employed in global pandemic



In one enbodi nent, the ventilator of the present invention is manufactured
using prefabricated tooling for storage at strategic manufacturing sites.
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t han stsapporat Atihmtmgwesslypﬁn athise pindbedingent,| theo mnefabmdmgemtethotihellcrmi dor ghe of

| ower durapilit s al um ni um era t he mat s .are read]
accessi‘ﬁ’flgpaf%s %é’éesﬁnﬁwﬁerﬁntH"n’Eong ?A%Sﬁi ogt dejpd s h?“tn’&}F e“nfl%éta%ﬁ%éo
outbreaf{g@llggcuquggh@g]d the tooling is designed such that it can be

manuf actured fairly rapidly I n one enbodi nent, the ventilator of the
present i nvelnteﬁ‘dhog the mnufaawmg@mbadimfgltqoeﬁsmqur@pveraésemé;ﬁy iscamely dnd deas

aut onat ed s stem.di rectl, frpmﬂdesl do,c;urrenj; ation, .Jhus, nqQ ATQQQ| Al |5
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areas WARIEbY rmenuhetllyrmlﬁecgoaabgmersh@ atwidespeety dfadakreRitndsool RoGEE r&plibtoes Whil e
still providing tenporary respiratory support. Advantageously, in this
embodi rfekef to paEenfanuf act uri ng nethod allows for the ventilators of the present
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the tooli
of patlents with severe respiratory infections that do not have other serious complications, or

those that typically would be placed on traditional ventilators.

In one embodiment, the ventilator of the present invention is tested to ensure that
operational performance is within proper predetermined ranges or margins. In another
embodiment, the ventilator of the present invention is capable of providing at least one alert to an
operator when life expectancy or operational performance ranges or margins of the device are
exceeded or disrupted.

In one embodiment, the ventilator of the present invention is operable in a plurality of

modes, including adult, pediatric, and infant. In one embodiment, an operator selects a mode by



In each of the manufacturing enbodi nents descri bed above, assenbly is sinple
and does not require highly specialized skills or training. iic -v elnliatur
can thus loe iised effecti-v-ely arid safely by mnimally trained caregivers
ina wde variety of care settings to provide respiratory relief to patients.
In addltlon the ventilator of the present invention is effective in keeplng
al i ve adiHsipe fheyngRIrqdagas dins rajs: tthuss@#éﬁleg PPt imhasdhs s t meachdBe not
have otlek SELiQUs &e%Rld cations, or those that typically would be placed on
tradltﬁ%na veﬁtlﬁgﬁors I'n one enbodi nent, the ventilator of the present
i nvention |§ntes¢edMMdnemﬁunheUmamnumenabumnahsg@e%awdundﬁ:k$emmnhﬂn pnoper
predeter ed ra | n anat her enbodi .. the ventil] at. f the
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devi ce are exceeded of disrupted. I n one enbodi nent, the ventil ator of
t he pr esehbOj tavéhemdhQ.dnapethab Ie@bodina:nplthﬁ atnttlgftOt)f:aIrmMgie prnisutcdcrqmgfoa@ml t,
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the timeotife measitelcbatrelicat %hlmnluwm PPESSdd essure of 23 BmOHSO ehbedidBier t he
HHX|nun1pressure is pre-set by the operator. In one enbodi nent, the ventilator

i s opereattodinentatheaydniiierpeass epfianallyiireyife af Yﬂﬁt%éq ghat flelsps Q0% wwugeredisi ng
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pr ovi deippn ésd viklealgatitutakicegmarg ahd/bah¢edn up to a pre-set pressure of 20 cn1H20.

| n anot her nbod nent he ventil at or rovi de ressure troll ed
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It should be noted hefe that any nunber of distinct pr&ssures may be set by
t he 0pewamﬁnamwbeﬁdﬂﬂgnuuunﬁwhdpmmdUahV@mmnemtqmbkeﬁgmﬁnn@anﬁﬁswemma& In

I n anot he t he ve | at or. of the present i.nventi bIe of
s pondititiet SABTERL thedatengil Syl Sryenn BHsrg g dedbs vERIEhat | ent
beglnSl&@nﬁ%§Bﬂﬁm@%ﬁ@hﬁh%gwﬁﬂﬁﬂgéﬂ&ﬂuﬁthth@ﬁmﬁﬁﬂtl|at0r Of the present
invention is capable of entering a passive node. In another enbodinment, if a

patient faills ang ombiodiragni thporesentdormtiomas dirmt@utmé@thdlsm@blﬁemmllmro n pegi ns
to operate and assist with oxygen. deliwvery fo the patient...,
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fuse
may include one of a plurality of limitations, including singular patient use, run-time, or calendar
time. In one embodiment, the present invention is a single patient-use, disposable ventilator with
no specific life span.

FIG. 1 is an illustration of a first embodiment of the ventilator of the present invention. In
one embodiment, ventilator 100 comprises main housing 101 for housing ventilator components.
In one embodiment, ventilator 100 is disposable. In another embodiment, ventilator device 100 is
intended for single patient use. In yet another embodiment, ventilator 100 is intended for
multiple-patient use, and thus, can be re-used. Preferably, ventilator devices intended for re-use
are designed and manufactured such that they can be easily dismantled and cleaned.

In another embodiment, ventilator 100 is manufactured using materials that can be
sterilized at a preferred sterilization temperature of 138°C, or the standard temperature of an

autoclave. These materials include high temperature plastics, which require more advanced



I n one enbodi ment the present invention is directed towards a di sposabl e
ventilator. In another enbodinent, Inc present in-v-entionis alimted use
system vv-herein the limtations of -use may include one of a plurality of
limtations, including singular patient use, run-time, or calendar time. In
one enbodlnent the present jnvention is a sin pati ent-use, disposable
venti | 409in&wly ﬁn%@ugﬁ%ﬁlﬁ ?}andﬁ@e%tpaﬁ ventilator lfpga@rlcateql ¥ithr plasticepptgiialontor a

first %&%Hﬁﬁép e, YRR a\f% @é&ﬁnﬁﬁctﬁ&ewlﬁl{ @o%?@ﬁfedtﬂé%ﬁflfg n. In one

enbodi nment, ven ator rises mal n housing housi ng ventil at or
conponents. Ihnonﬂemﬂhhhmhmenﬂm qudlkmp@me1©auﬂand|@bamaQMexminmamﬁnmens

enbodi nent to VI ce is int at i yet
ot nerm i R Shneif Brrty die i EB G R i P ets whtfetly I
thus, GaRoRE nlcBrddsedihcPrRES AR ﬂémo\'f%lz bhods E{ﬁ\ﬂo@ @i?m{e'att%rgﬁ chre\lff §U§ﬁ are
de5|gned and manufactured stch that t ey can be easily dlsnan cl eaned.

| n anotwidingndrodtiynether, swieblcimeans of tomecngrtnalihaeeds esl amswdgkmle m éaose phat can
be steﬂ;hlzed gn% gagferred sterilization tenperature of 138C, or the
st andard ?éﬂﬁ%% ¥ P of an autoclave. These materials include high tenperature

plastics, Wwahildtequo furfief CoraNaR TRy céfl ivale dribrediginguhtt icoh@olUab 125,
enbodlnent the ventilator is fabricated with a plastic material with a | ow
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not | ui scre in ot her means of
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rate control knob 125, alarm battery activation tag 103, at’ [east —one pati ent
interf dumt@itocadnhermdeopﬁqmm mbzle amindfagamodctpﬁlsyiemfmnéabw@na1pop¢ramf)5eled13t
connects t hos odlnent

oo retmhte PR R g bl el o Rtk r e dhRE B Rhiratepy e S SR HEF Sonon

125 i s ki@ tROpde-%PMakPhurh PRksirs. required to be adjusted by the operator. The
breathing rate control knob 125 can be adjusted to allow for various nodes of

oper ati on, ikftwiarvgclhin Fiotl, [to heginasing theltapid reasplense yeufilator ilB0 wbéhe, prageat i nf ant
node. A@-,ges&rlkbedmabov .anoperatar, sel.ects.a nnde bygtl.adj Usti ng the inspired

gas f1JWPLPE NERREEFRLY TRY TTHRYY ASoTPHIFSNY T 48 PAGFE e WTHE ST EREN t he
pr e- setstdrBxi lﬂiudilﬁepélﬁséid—iﬁl%nt, the ventilator 100 is then mounted in a safe and stable position
located above, but proximate to the patient. The operator then removes the alarm activation tag
103 from the battery of the ventilator by pulling as indicated.

In one embodiment, once the ventilator is unpackaged and positioned, the operator, or
any other qualified and trained personnel, sedates and intubates the patient. The ventilator 100 is
then connected to the patient's endotracheal tube using a standard breathing circuit and,
optionally, a humidifying filter (not shown) at the patient connection point 120. In another
embodiment, ventilator 100 is connected to the patient via a breathing mask assembly at patient
connection point 120. In yet another embodiment, ventilator 100 is connected to the patient via a
laryngeal mask airway (LMA) device. The various patient connection devices for delivering
oxygen to the patient are described in greater detail below with respect to FIGS. 3 and 5. The
operator then sets the ventilation control via the breathing rate control knob 125. Preferably, the

patient's physical dimensions, such as but not limited to height and weight, are employed to



Referring back to FIG 1, to begin using the rapid response ventilator 100 of
the present invention, Inc operator nust first renove the ventilator fromits
packagi ng, which is preferably sterile. In one enbodi nent, the ventilator 100
is then nmounted in a safe and stable position | ocated above, but proximte to

the patjent. The operator then renoves the alarm activation %ﬁg 103 fromthe
bat t er ylegrmingethg bigathing sate piheenveengury hass Ly sannected at gpg, supdy B dAP ient |
once t V i j R gl=Ta Ph tor, or any other
sl 11 R B B S R R AT S0 BPELA ot et . “he
ventil at or 10ftilgort hihalsomnepties ¢xhatdieopatisemid spertcot ofachehlis dodpebedimg a

t andard hj ircuit , ti [ 1y, .hum di fyi filt t h
o e et g otifibnaT i FRD G T e bR dhs e oy PpraEL A 00 ) &
connectg(@)ksﬁ& Eaﬂgin@aﬁé)rﬁﬂio Visd 1§ 1 81, thwPH_ﬁlﬁlfe @ﬁa%sz%wto%& W&%ﬁ@%e&%ﬁ@%ﬁt ion

poi nt | n yet "anot her enbodi nent, ventil ator is connected to the

pat i ent“PEER" hcondio) irtbent satas kndigatadalyy (hi WaYierd's ik peenatioreindinationss PIRER wafers to

connectjon devjces.for delivering.ox n.to t atie arc. descri bed. i.n
o oat or NSBEA BER G Hie{ti HELERRRIN HREa s nPEM §bSHBHBEF ORERdE: s e
vent i | ainfeycdoft bRveii thet R@gbir@at ful [fdcolRbSIng Qe Qactk Medutt, 2Hus Riptanabloys t he
patient's physical dinensions, such as but not limted to height and wei ght,
are enpikebagctinthedetter mi ne the breathing rate. The oxygen supply hose 106,
connected at ; I Ll 05 ] not
shown) to e n\é%\%za@g ﬁ? f%{%t&glre ; c\)x%glr %%@S%b@&e&g&&@g%@gﬁg tg?dg l(gé%gﬁéhoﬁégm %lni es
exhaustpapeiitt oxh@bnatidne loperatmibodivbntwwich ventithewar is bethplete grredis@ntideddaithe bel ow
with respect to FIG 3. I.n one enbodi ment, the oxygen source operates at a
pr essuréMigiyi A PreaHIoCELt ¢RMPRRCR) arc pRachIR 4 fieoepls- pwﬁfam otissure
(her ei nAbLLr 4is R0 1 G Sdtht fo pfopBNdiSitsafen ARG A dMWert NEhBATdnBikioR is
oxygenation indications. PEEP refers to the residual positive pressure that
r emai ncompléther alisovatingtd, tthe vemtdaof ant ebrextpingationyt cyopanentst are sappngpirieiedyd t o
prevent the |l ung from ful ol | apsi ng ter each breath, thus inproving gas
iiized pPregrg et for SRt on deshsiah

exchan MNfed with frequent observation

of al arm st atigs 2(id@sddtdiRadiatoh Ak pﬁftér@rabm?w@waﬁ b @hst dnibodBerRBIQRE NENL
when ventilation is conplete or discontinued, the ventilator and breathing

ci r cui tveobleap o8 thospresest meented. fmone ambnsosens| ecnividgoradl coalpeincs prtichieinirsaee st

di sposal col | ection paint for proper disppsaly, Lnjanother egbodient,,mhen
ventilation is compl@te®or  di scontnted, the Ventrtl'ator and oreathing ¢ircuit
conponeitsdiasita@i RceRior 58] yctdt@r path 3€thhandoh @oRAGKALR Getfdidc B sellvientcatise, as
descri bed above. FIG 2 is a detailed illustration of the system
conponex®’s it sgalf 385 comprrserdngast ingrface 209 ebiienetaerdugt 24 e OprigngeAt I i fiivtelst i on.

I n one i , td.h@ i i kNt

ol 1 2500 it B, R et 0B ACHGRPACAES: PRY BRch Tl Ny cm) 240,
202b, Iteedthipgtrat? 6ontrdliknsh 225, apk capnsaedruat Oiin 26 0pti@ct aabodineat, etilatonB@d at i on

condui t 2&5, jet. disc 206, bello seal 207, first seal 208, conpressed gas
i nt er f JEENSEEMPESEHEFPIEBHEGE thoswy. o - ¢ | ng 211, first jet cover 212, top

cover seal Z13%ncelRGIHARMC Pa@Ghk UREARc2AA RTHCP 8RRk tient BREGhC POB) 340,
breathing rate control knob 225, and exhaust port 235." In an optional
enbodi men¢ptingentfrdnatherpaiott dndmpehent intorfped 2206 far dedivtiimg oxXygon tethepalient.

The operational characteristics of the system components of FIG. 2 are described in detail
with respect to FIG. 3. In addition, alarm circuit PCB 240, which in one embodiment is operably
connected to the ventilator of the present invention via electronics actuator 214, is discussed in
detail with respect to FIG. 4 below.

FIG. 3 is a schematic diagram of a first embodiment of the ventilator of the present

invention. The operational characteristics of the first embodiment of the rapid response ventilator
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I n one enbodi nent, patient interface 220 further conprises patient interface
220a for accepting air fromthe patient and patient interface 220b for
delivering oxygen to the patient. The operational characteristics of the
system conmponents of FIG 2 are described in detail with respect to FIG 3. In

addition, alarmcircujt PCB 240, whjch in one enbodjnment is operably cannected
to the Qfeht Prasedringsntionevidy ks dereriberd, withitespest 19 B sehsipsiccdiagaiy 8@2314} is

di scus ' t gl j r : .G 4 : ' mati c
i agr any oy ot B holh B0 PR b RL Ao lE b0 i rempeCand R
oper at iwpdlin dhaspeifention iskeuldmot he iftempsited abedicnent disivawu of apy dnre epaofis e
ventilatqgr .of the present invention will be described with respect to the
schematiP4{Bg¥am of FIG 3. It should again be noted that the operational
descri pti onsg &ehRWnb® ©48GPb Afntidie J00abmpARGUAGIMSREd bk Mbirfcs BES VHisRL i on
shoul d not be interpreted as a general disavowal of any one specific

ermbodi rfarther comprisesRedasmpricssgd gaswesarveir 899,3vhigleint usk ais spnBOBddo aprisserized gas
conpressed gas interface 305, whi further conprises a.cQ ess as
Fosbrvoriiaga AR 1R Sanon o the Bt SR bl Ee L AMRLE B ER AR o
shown) .th¢ prepdieizedrbadis fsdical thitpRERa Al IZalt @dodiBieXy@itessbd g@natdiite 305
enbodi nent, the pressurized gas is nedical conpressed air. In one enbodi nent,

conpreé%é@ﬂég§0ﬁnterface 305 is an inlet port. Ventilator 300 further
conprises gag.Gonbf %boyﬁl*tégr 2Bpri RS &096%6'1 N1 618ak ScchBNSGHE3 1P is
conpressed gas reservoir 9°on’one end. t he other end, gas control valve

310 i s mancvest todotnpréssdibgatresenvoindPuet orldnd. Anthelclidrend ceedomtiol 34bei340 is

operationally caonnected tq patient interface 320 via flow control valye 325.
In one CABEdHRARD ?%tr%woegﬁ% Sﬁﬁvgqleztéons@sﬁ% 3§ Krifsrationplhp pennseted &g pyjient
mani puligfeded HEGATR! HRALRIVERDS: 1l dheARRiJiSha@MHOFI BRLL vAT oW RN KRl val ve

VLIV, VIV LN VLV BRR RV 4

325 is a fixed jet, delivering a breathing rate proportional to patient size.
| n one eepiddepfrbang npaipudated intertfohbecafhuratchdn avathpr ¢rsleslipanti 8ntv dontrel Ydee 320a

]:))(2;/ ggﬁ ti% Rgxg(g{eit,gﬁfﬁ%rgn%ea lg)r%gthﬁl%trataerf)go 0?"&61%, %0 Il)a%eleltr sfi?ec.;e 320b for delivering
In one embodiment, patient interface further comprises patient interface 320a for

accepting air from the patient and patient interface 320b for delivering oxygen to the patient.

interfaces 320a and 320b are connected to an endotracheal tube. In

=

another embodiment, patien
yet another embodiment, patient interfaces 320a and 320b are connected to a laryngeal mask
airway (LMA) device. Laryngeal mask airway devices are well-known to those of ordinary skill
in the art and are used in anesthesia and emergency medicine for airway management. More
specifically, it is a tube with an inflatable cuff that is inserted into the pharynx. It causes less pain
and coughing than an endotracheal tube, and is easier to insert. It should be noted, however, that
the laryngeal airway mask is not recommended for anyone at risk for lung aspiration.

Inhalation conduit 315, which is proximate to 320b, extends from patient interface 320b
into an exhalation interface, which comprises exhaust port 335. Exhaust port 335 is controlled by
expiratory valve 340, in communication with branch conduit 345 and connected to inhalation
conduit 315, which is proximate to gas control valve 310. In one embodiment, a PEEP control
mechanism is connected to expiratory valve 340. The PEEP control is then set, using external

PEEP valve 385, as indicated by the patient's oxygenation indications.
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I n one enbodi nent, patient interfaces 320a and 320b is wiiiick,ted to a

breat hi ng mask. I n another enbodi nent, patient interfaces 320a and 320b are
connected to an endotracheal tube. In yet another enbodi nent, patient
interfaces 320a and 320b are connected to a | aryngeal mask airway (LMA)

devi ce. Laryngeal mask airway deyvices arc well-known to those of ordinary
skill in thdMec GRPAMEty dadveHilaRe et Hes PESEN dMETEIPE ety CHBRAIES fePIcoNrai r way
nanager%%ctorlgqﬁeln Gnftoafthdny; ptje§sulresdei%crt&lbﬁ4% teﬁ'lr[? el hﬁﬁrﬁ@fﬁeqwﬂe dihat 1S
inserted into the pharynx. It ‘causes less pain and-’coughing than an

endot r axybteal deserided imftGi 4 Iease embodimiens prassure tletsttoud t Bsenredicednichipapbvagm t hat

the |ar al, air mask 1S not reco ded for. a e at risk for |
i 1 at BT that TanEIAlea Rt i U BRI (LB IOrVIE R R e iEh (3™ (Bt ends
from pajjepmir d.é)g]g%Fééxéﬁ@rnﬁﬁ&pe\ieﬂﬁsoa%s@ﬁfml At g bERGe, Which conpri ses

exhaust port aust port 335 is controlled by expirat ory valve 340, in

conmuni cat i diaphregmnctyatty 300ns gpnncgitd tapaticnd miedacsB20b Vil peridatti P8 andneoi t 315,

L SyP] SELTESE RSSO sH3 V30 SRR BERSTATRD e S5

usi ng EXhplimgh CkERrBa0 ¢en B8Ssal@istolgad ceatd daliy biyhayRadlingnhcas QXY @R fatHosd
i ndi cati ons. In one enbodi nent, the ventilator of the (s)resent i nvention

al so coprdisey skillbipdhagrt.dneladiagt . mt hmited tohp-sestihgdPwbriod 3p0 agyteethg@eect or
314 i ' t ' i |
ohe entsSITROYR% SF BRREE |AGR hOy ik Bt B MhAKE SRLLGG0 Bl botuadhe 10

t ransl| a56gs alsd cquippedwitina servybealve 365 | veltich isi deb@ited $n greater tittail belaw. be used to

al armthe oplerator. upon pre-determ nepi. gvent S, .as @e cribed in further detail
bel ow. N BPSFHPRGICRIY Eist b RSB SURICE Sy KetHaar § %‘&PiaéﬁPrCFrﬁ‘@ PaR&%0D via
condui ty 3R AN NABsHRL HERVBhY S PRSI ot 2RHARNRCGhY BERFredRl ohSisSBGLeH A 0 gas

control” valve 310, W th push rod 360. D aphragm act uat or 350 “can bé~sealed to
gas corgas a¢guwadv@obshoamy repddtenthe mehvigy kof oompiessetipas et ofuitabth prassyresforiuke i n t he
art, including, t, not limted to |jp-scaling., Push ro 60 actuates the gas
cont r onvign B st FEL gBhol 5 ReodiB RN Amuitihie G RpHE dgh Rt TR 88

Di aphr agppigciks Uat e 30 bb 5aPSOtLEYIHMEth Whi RnfbodRAMR, ¥ 3uieb1SGRessiRi R the
described in greater detail bel ow. | n operation, a conpressed gas is
suppl i egmpsesyechgdsisapply 18P oimanotiguembodimgaty a suitable prgksurgios ther compyesaed a

pr essurngn%[uga't,enrmtrnan 5 PSI. In one enbodi nent, the conpressed gas is oxygen.
A gas regulator (not shown) regul ates the delivery of conpressed gas at a

sui tabl e pr aapalston Brendbled Bytdtineritiercygelatdd! altygén tibligh3@M3. cohitobReveBDOdadEent , a
suitabl e pressure for the conpressed gas supply is in the range of 5 PSI to 60
PSI . | rhioweh dmsdationeqonduii 34 diand i dloyy eeufinlevabvsr 33h dhwsompicatise dhyBEssipH y i s
50 PSI .; 0 . (o]> 1 1 f o] S
ouppl y Tl ffiRigtlic STSOFhRAuta (Bl ARG SRy Rlndhlt 31 R EE BT en
t hr oughrogas] wabvit 329, isviassedl, ihGoanctuthvabugbo( toHahmthi condwio B4ty ivthiil&ibacghentdy f | ow

control val ve 325, thus increasing the pressure in inhalatjon conduit 315. The
resul t dftUagAdRe 5?@%%&%1‘@ iR Zinadsiechn gy a0 alﬁfXPE%PBHrﬁ3 ol

val ve 34ablidgSo él%&élivei/;lt%tﬁ@ﬁat{e%ﬁ h'ﬁc{‘rekﬁﬁ{iﬂgi@@greﬁﬁr@fn%ﬁ%&.Condu't 345, which
subsequent |y actuates t'he expiratory valve 340. Once actuated, expiratory

val ve 340 sdalaphregmaBiatopdpf s@B8s the medultamgnoxasgem prbsbiiry graynonerctuie vgse B8ht and
resulting in,a ssure increas Di aphragm act uat.or 0 senses the
ooul ¢ dif <PRUALSLETR s dUF B G160 ooyl BaT VRS B4i2h A T Bt a8 and
causes tRusHodcddantBfs FRWRKEbseRudhiit/ihaltehs control valve 310 is actuated, and
thus cl osed, and gas flow is subsequent I% hal t ed. The pressure within

d

di aphr agm ackhgaressuzspithis drapherigreartinjorad Sdas yasained bea 3880 vaee dOS \SIrvevdes i s
controlj.ed. via, servo.diaphr act uat o . Jn particul ar, l.eak jet 2
P R S e S e D e L T Lo

val ve Ftessopenshin\den dashregntac@btoy 3Ry andlLtheapensatrsleraha YAl ygensbWhepeas and

subsequent|ly di scharges the gas pressure .
control valve 310 opens, servo valve 365 opens and subsequently discharges the gas pressure
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hol di ng di aphragm actuator 350 in position, thus halting gas flow via fl ow
control valve 325. Wen servo valve 365 is closed, oxygen flow resunes to the
patient, thus repeating the cycle. The initial back pressure responsible
for closing expiratory valve 340 equalizes across flow control valve 325. The
back pressure decays via leak.jet 375, whjch controls the inspiratjon tine,
t hus alho &&@ﬁfﬁgﬁh%ﬁ}%éﬁ%@ Bavten thpehbaltine epeflayvngs Slest eontisk yalvati%sn i s
Spont angRUS AL Dait b6 PXRIsRE SRSUHLAS Fdithel o 1PalitOfudHLLRtho ROy 1 On 1
rel eased. The ov%r-pregsdﬁe’ﬁﬁ§?ie ?ﬁngs 5% tﬁeﬁﬁégﬁbng ﬁ%scﬁgigegwﬁirough
exhaust por tTI@3iH;jtial ackh presarenrespogalsle fbowlosing agdatoromalve 8dR gqesliZ882cmst s t he

expiratory ti . Th he action of, | eak.jets. and 382 set .the breathin
P oo BT e SneT PR br RS st i BHR ik 575 el Contior: (s AEPRERSH by
to Fl Gtirde, thik SNAviRIRIFLIBRLvalic t4toVEithi thahOhmfsphdle. PXIRSERL ik RY&REALNs the

expiratory tinme is preset to at least 1.5 seconds via adjusting the size of
| eak j evhe@ghe anef-ygssandj stered mythe hengsueing anhalagion neretdfasege Mo odéraprssagpn3Bo. | n

one enhodi t he .expirato ti,me is _pre t.o 2 seconds. An e odi nent
of °t o 10Tt shb GREARHS b Tl PR 13,08 e REROHIGRs A RBIRRG
range atakoet s&ELetd theaRk@irdorBrigal Meuspee dvkiob o€ 1daBRMs 375 and 381 Retohe besaagk nent

of the present invention, the flow control valve or breathing rate control
knob 32stejagd theselar, thedahalatinn tolgahalptéoni8di red to be adjusted by the operator

The br eat hi : k - ' - yvar d
of operat on e ARE (APRLS Bl TR oheRefiffinRe BEUNET ARG & AP Biodhy HORUBHE "RV
'mai n ithedgpiratory timd i3 peeset evixddasod it secoids wieadjuktaigpthe afzetdideghr jes @8t andibent i on

operates.in Pressure Control. Mbde, |n one enbodi nenpt of the present .i nvention,
ai rway J9iustiag the ipisra yplugsof SFW@&&@&%%SWQE ang BmB%&m@% %#@FP’Q&W@?%, is

enpl oyed.d015 ke dohEs HATPE rPBHInERM oPiRSFHiBdIbIRE pFQEH: i enB¥ St §Bbrdathifhe

vt U piriaeu Ui ui IRV LW S LT 8 i UinQuinaan

enmbodi rent, the ventilation pressure is fixed and Set by di nensi ons of
di aphr agimiasdt uas ;angdd0bemden he aa4) Badatls meMinmgsBBM)t he regul ator. I n one

enbodi nent, the pressure is.suitable.for .nos tients wthout. causing, any
pat i ent i nj UPynel SBHAT GG senf i 2pefit hadfioh Sl Suhe PE b6 a D T ang
set by dohoBRLASNS thednBNE nesP et FBBduirddhe bY adfubte@ b9 thSHRrABE TAL Bfcatiing I ange
of 10 cmH20 to 70 cm H20. I n anot her enbodi ment, ventilator 300 operates in a

range ohtconigeh RO 326 38 bepdi3Ed to allowdoeyasous modes of preratemt inchtdare Bomot
operat es_at,.a _maxi num of,. 20 cm . H20.. .10 _anot her enbodi ment, the ventilator 300
can provi de pressure-controlled ventifatron at a pre-set pressure of 25 cm
H20. Pressurlg dneldntfoditadnt£thd G2nfilator @F alie Prekéht tilkentibhi optratel On PR8s@atdanmol t hat
is set to ensure that over-pressure is not delivered to the patient.
Mode. In one embodiment of the present invention, airway pressure control 381, located
proximate to patient interface 320b, is employed to set the target patient pressure in the control
system. In one embodiment, the ventilation pressure is fixed and set by dimensions of diaphragm
actuator 350 and the available settings of the regulator. In one embodiment, the pressure is
suitable for most patients without causing any patient injury. In one embodiment, the ventilation
pressure is variable and set by the operator. In one embodiment, the ventilator 300 operates in a
range of 10 cm H,O to 70 cm H»O. In another embodiment, ventilator 300 operates in a range of
20 cm H,O to 35 cm H,0. In one embodiment, the ventilator 300 operates at a maximum of 20
cm H,O. In another embodiment, the ventilator 300 can provide pressure-controlled ventilation
at a pre-set pressure of 25 cm H,0. Pressure relief valve 302 is located in the circuit to the

patient that is set to ensure that over-pressure is not delivered to the patient.
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In one enbodi nent, the ventilator of the present invention is manufactured
using prefabricated tooling. Preferably, the tooling is pre-fabricated and
stored at predeterm ned, strategic manufacturing sites. This enbodinent is
particul arly useful when enployed in gl obal pandem c situations, where a high
vol une of units woul d need to be manufactured quickly and effectively. Thus,
in one enbodnR¥§teMRdEMGHnthe) wnglatesr of e REpssak HVentiRik it arfRgReA eisHigRITact ur ed
in |ar t L1 t~Qif W iab i n gl obal
pandem e B P S e A by R e B o
gr ade staeifacturing siteb.nl'fosn embodhiowintresntartidubeelyvesetiil vdteorengfloyaden plewe pgandenvent i on

i s manuf act ur ed. usi toaling  fabricated from a erial of lower_ durability
t han StUBFIGRS: hES gl YO raB AR et e PeRROt HE e P S D ED  of
lover  dpi@binl ddeYerhSodnbid fHeU\FE}ntiBﬁ&f(thﬁ@ IpYeseﬁthfﬁvé’fﬁfbﬁrdafﬁlb% AERARadd iy larée

accessible to produce a nore limted nunber of units for nore localize
out br eakenifcsdraeasst offtoelsttball dandpeamad reraypenst de glabadpandemiaysituapprl. yn one I n

one enbodi nent h ent.i l.ator, of. t resent jnvention is manufactured using
ot o TRt i Fool SR Et Rl oD g P BERE erlm Gt ot 1yt o tioct on
document at i gf.oné Rubodinient,thée veirhadi 6BME préyenttiatdntidg is madelab@lddyustie@bisls Thi s
enbodi nent is Farti cularly useful for supporti ;% renote areas where the

ul ti matfabrgsiad rame & materis périewpadiahilisy thyn) dedext theAnice of vt cnidaper by gne

re r . r . e . . . .

rmnot acr i URDAE il S B B GRS AU R PHIBLARP Mt Dic peagily o ¢ 1
be pr oducadibtentod@odingt & wiord dintitet! heintbierref uhitd &casoredocmined aatburaks biidiscase! | ng.

In eacgghof t he rrar&gf act uri ng modi mpnts descri bed above, assenbly is sinple
and doeiBeeGhitc Uiy BEdY BPid¥d skills or training. The

ventilator qanRemzRth&ll fetichblaordtdns BE&EM iR¥erdtioR! iFRdnfdchREd8ns BRLAYI VEr s
inawde variety of care settings to provide respiratory relief to patients.
| n addithatoare felrecatednini dratgpmefedtdystepr disemly froraedesigonddcsmeftagei.i Tieisi m Keepi ng
alive a mpjority of patients with severe respiratory.infecti t hat do not
have otHatduRF Rstogfiseapig rietieg, T ingmboghsnt iyattisufrly Wbt frisiPRrtited on
traditiomsle ¥8M WhadeOths - ultimate gdal iQRE n@AKRE pRRRhis thiargeeREAtAL Rt ehpblgy
present invention is tested to ensure that operational performance is wthin
proper Ipsneere supnvedisreaygakeles raguitpdn ddvaniagaeusiethe antrodidarening methed\odribe | at or
of the present invention is canable . of providing,at |east one alert .to.an
oper at or “Wnen I Te ‘eXpectancy or operational perfornance ranges or margi ns of
the devhamifeshaeexcwoebad.

In each of the manufacturing embodiments described above, assembly is simple and does
not require highly specialized skills or training.

The ventilator can be used effectively and safely by minimally trained caregivers in a
wide variety of care settings to provide respiratory relief to patients.

In addition, the ventilator of the present invention is effective in keeping alive a majority
of patients with severe respiratory infections that do not have other serious complications, or
those that typically would be placed on traditional ventilators.

In one embodiment, the ventilator of the present invention is tested to ensure that
operational performance is within proper predetermined ranges or margins. In another
embodiment, the ventilator of the present invention is capable of providing at least one alert to an
operator when life expectancy or operational performance ranges or margins of the device are

exceeded.
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I n one enbodi nent of the rapid response ventilator of the present invention,
the ventilator is capable of operating independent of electrical supplies.
I n anot her enbodi nent, the rapid response ventilator is powered by oxygen at a

regul ated pressure. I n anot her enbodi nent the rapid response ventil ator
of the present i n%lﬂ%nt,i on i%]hbat tery-oper at ed. I n aone e-nbﬁgtgi ment, the
rapi d resporf8@ng&mppdigicat ofghe rapad frspanispventyion e B8 PresFRtHBYCEgADF ¥eIART al ar m

system;g calﬁlble df%l’%ﬁflgi@%@éﬂa%ﬂ%feﬁ&ﬁiﬁfgﬁﬁ%ﬁsponse ventilator of the present

i nvention has an au /or visual at alerts upon battery failure,
or when t he lhahotheyenipddiaget, fhalrhsd bespomscarntlkeeps phbb@cp b odetonratrameghlited el .
Thus, in one enbodinent, the electronics of the alarmsystemarc powered by a
bat t er P'*S¥¢h as a manganese-al kal i ne battery, a mercury type battery or any
ot her suit ahhnbakt @ﬁﬂso&qﬁfemhfeqa]?arré@aﬁs&@e&nabﬁaf the Préskht ekt @MbhatterPhen the
battery voltage reaches a pre-determned, factory set voltage | evel a visual

al ar m ioperdad. vat ed, such as the L.E.D. will start flashing in RED. Optionally,
the alarmw | also,enqit an,audible alar sych a clicking sound his is
i catve. thapf mg Bl iRl FoRpBlT el AW onbeSH ol BRI et o
bat t er yeourisegh Aamndiyistedn is set to sense when the battery voltage is |ess
then 2.5 volts. Inc alarmsystemis al so capable of sensing the internal
acti-v-ity dn angembodipentatherrapiddcwnpnse sandatpigohcairesei tyadian i a0 audigr ovi de
a vi sual, andioh; audh & 24sPon ﬂaﬁﬁ £l BF WHRR the B‘J&teﬁgb@%"ﬂﬂk bLRW A 1 oW
supply gas pressure. In another e diment, an alarmconhdition iIs

di sconnecéptanie preadutthenghlevenThud, in pat caibotinemt,ehbdolictierits ofitheallammysndi t i on
is failure to v%nti ate. Thus, the alarm systemis used \tgé) provi de an
audi bl éraRBNeied\WYst apticsnwsh 46 AR ERRCS R RB QaRnE MarFY AV U PEAN auses
an L. E dihert Q@A thaftersHokwl t25soR! &f GplbyY sl 68 e Wh! iR BERGL N di@oconfirm
that the ventilator system of the present “invention is fitted and’ workfng

pr oper Irgache$ a poe-teteatihed, factordateatlade Wiveha misaalpitarmdie ietivitete dudhi asehperE.BDd, an
audi bl e an satin pJdSs emtted in conjunction wth flashing L. E. D.,
o1 et or atily Bl R R fngily HE alprs O re ot hutoBnt bt sl The

pr esentclicking (bl Thes isNndidatdledhi e dhfery RN RIERELIE M ont BRLPAIRMRE 8RN ned
time period between breath detection is factory pre-set and in the range of 15
to 20 dewdntiey voltage canditipmds egtiio sinse mhen s tadsyrioliege wbess éhani 3-hveldspect to
FIG 3 and rgferring back to FlG. .3, the. alarmsystem.is operably connected to
the ventilator of tRe presént T hVention Via an el ectTonit di aphFagm act uat or
314. Spgwhfststid ah albie cstidadty RUNpracideatvisuaBlit/drsavdfbid altbyt. Gosmeahgslihonta PCB

(not shown), via a plunger on the el ectronics diaphragm actuator, which noves
once pei Hranconditiees one s gat PesaEe-i laranether kbpdimagnt.adtp plarm gandigigs is

Lnit atcﬁ&oﬁﬁ&fibﬂ%ﬂﬁ%&’ '(B)taé{erﬁf i} E}Qt AP SYEIFRnt IR in]’eg?ﬁbg%ltﬁﬁﬁ&{ % ke l%xpport

for the power/battery conponents via connection fo t ery termnals, as
shown iwenftlatd. 4. In addition, the audible alarmand LEDs arc aligned with the

ventil at or stem of the present .invention to_.allow the sound and |ight to
pass througﬁﬁg’lﬁcwet %}ﬁ&;ﬂ @aWGGﬁ%PEHVééea%n g1dibls 900 T uALRINICE ARy B9KD ¢ he

oper at QinboldfinQREhe TRAH I sYBREh cadse§ HANIED. Bb BhRIASHER flash, PeirEabELrE, Wid digphr agn
actuator which translatées activity within the ventilator, into a signal that

can be lusal thyconhenRER the wé¢rdilaton system det denprosedt eventipn gsidlitcd sandi ptkaee ment
of the p%&?@r ity bl'llrgagtﬁsr arR detected Svithin a%?e-ge%ljmqﬁer i pierri]0 \ 5 andibfe and pulsating
beep is emitted in conjunction with a flashing L.E.D., preferably RED, to identify that the alarm
system of the ventilator of the present invention is in an alarm state. In one embodiment, the pre-
determined time period between breath detection is factory pre-set and in the range of 15 to 20

seconds.
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I n one enbodi nent, upon inhalation of the first breath by the patient, the
battery supplies power to the alarmsystemso that it is deployed and thus,
the alarmis ready to detect an alarmcondition automatically on the
occurrence of the first breath, mnimzing the risk of an operator forgetting
to deploy the alarm Subsequent breaths alternate _between inspiration _during

whi ch air i dnogpsmbedingpt.ian desasibed phevsrwith reshect gakl@nt and refrgag B @t ati on
during i i r f l.at i.Qn: ) | S:.a

cohenath EhEABhY SRERE L AL I 18 VRNBL W the presenthiGondr Fighan
enpl oyededtnontchdiapbragim atortoof 3 theSprcdseaty, ithevdmphogm Refuatari Attt bacdpetablFl G 2,

PCB 240 i id | i rcui the.ventil at t. f
the or SSBRRTHh e sh noRePEMRE 1§+ AUt e cbe eelibubhdiapRium Siguof sotich
pref er aRbyesfRcaper BRaf RPideP HRApfdubdatit tacRORLE tH@hniRRYS 8Rd R iglHRKL emMi

conponents. In one embodi ment, alarmcircuit 400 further conprises first stage
br eat h agévigc of the adamceystenporhs /B 40%, prewideh suppettier thearprardaeryaompasé¢ntBut t on

Switch or nenbran 0 which is, actyat ed. e pl er of t el,ectronics
et uat ot eEREADE 1%ty lhuledis B MBS 1° P tGSE RE B ReL RAT O
el ect r A BSardalik@ddowitieneeent e sPaEmvTeias fresond idvidhion ©NERWIEE sdlriadnd 1Rht her

"opens” or "closes" the TAC Switch 406,‘dépending.on orientation of the
pl ungerto pass throygh sych ithad tthest epgeonsrate jge vigitde 9né ispdigl e alefh tnthy Apeigrt &horpe

cl osed | r, t I Lreuit,
o capatebRt BaEl iR hepla By e Bhoh AR ITRER WHAELIE LR
descr i beithiabie/eentilher, fitaaRighecthyscasbet used dg placPCBrto Abfmchpreglserinmen avieind, ze
battery consggﬁtion. Tpgepe%$ current is set to provide.a wetting effect for
the contialpsdighlaciipant A e aPRRGM YLE PrAtIre e it INTepeiR IS By gate 409,
whi ch then SwigheRgbo@indiP b SAYABN GRRACHE S ARGy thE psitint Ghe AR-HOEHIBOL

cl ose, or actuate, and tKus remains open, then capacitor 410 w |1° charge until
t he volpoage tothetdhemmegan ve thahpus deglopechaid hiis,aberplarmtioready to dxteetenisalaine

|t .th iti i tt i | 411.. S tl th
trai 0o GERBPD RN Oh B STt £ SRRty G e dTarek & 3 ot 1 on.
In one BriAME Akplo§ AR, BubdebhehtDrautBesicmk eBetebd ﬁi@ﬁ_r&f@)m{riﬁ% Qhi@iip.

The second stage of the alarmcircuit 400 is an asynmmetric oscillator. This
osci |l | ds B@pl@ﬁ%aathe pewlitget thheabentsflengsoad| expiretion duringhehigh dirttitassealoat af t hus
elininagiggmtnganggg for the operator to distinguish the source of noise,
especialty i'n chal'l'énhgi ng and hi gh background noi se environnents. Wen pin 1

of conpar at ariG441Lis laSschematid diecudtl digerhin dffoie @stidihadtes the aganeirtie (PCB) as
approxi mately pul ses. The duty cycle and period is set by the val ues of

resi st cieployed nqths wwdlaterak thcopreaeng invgpsiogy Rpfegjeg daghnéd pFi dd PR 2¢Qidt or y
set an j I { L £ El Y, Lred. In
one oS astro PRRASE A atim LGPl (BRIIRES AR FHD XL ES oBf D, RIS, o
nmsec. now to HIGE 4t hiard csicayd00fis pdcfarablg iforenddtonddPrintsd aircwis bodrt abaathousdsithdr i s,

in one enbodj ment, fixed in the range of bhetwe 400 Hz and kHz and provi des
the L_E[s?%%mcow@ﬁelaﬁ- Pone SRAPEIMSAD alaR@ s g0 &rg}?aﬁﬁgpa%eé?ﬁ@tﬁa@e;bgeaﬁ w, the
J uncti on@fiof bt BotioAld08, whidh fubthcObaHEes ARSI Blliof W ifch&r GGhbhAL 07 1S

enabl ed. The nom na requency is deternmned by the time constant of resistor
419 andiObapdaiht oractRed Mhér plhegautfpghe chtromnpactastor (12 shpwn), alescritied WIBD 422

flashes RED a t he.audj bl e rmis resonated at the nomna), alarmfrequency.
The outBUESt ParCe ampar ARBE S Ao To RS e Aoy st PEELBaRy BEahT R ghor
drive Gjef neais cah& "pReAedodYclbhe" Py triacu Baﬁtcﬁu%pldgp@hafgrm@mb@ﬁaﬁgn of the AS
menti oned above, alarmcircuit 400 is also enployed to nonitor the battery

vol t agePleigebat t ery 450. In one enbodi nent, conparator 430 is used to nonitor
the battery ol tage against reference di 1. .1 e di vided voltage falls
ol ow the valdennr SeBP B DRCabGt SHENE SinrFlG iendoe 8 agt i B AUAB s c Srree
| ow andhusealtlcagrehthie passtd thiroggcihelcatoit, Wesgiacheditahereto THP 408ttpgen@steithd at or
enabl es the short pulsing duration that causes the alarmto emt a periodic

cl i cki mgoRosdrmmendesh. dssgribed cabione+ Ehg flagh slegaysetsather ermseitorepQacheyges o The
al arm system of the rapid response ventilator of the present inventionis, in
one enbodi nent, sinple to manufacture and requires no calibration.
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I n one enbodi nent, the ventilator of the present invention can be operated for
t he expected duration of the peak of an epidem c. I n anot her enbodi nent,
the ventilator of the present invention is single-patient use, preferably
until the patient is weaned off the ventilator and is breathing i ndependently.
I n anot her enbodi nent, the ventilator is nade of . "gg-een"” paterials and can be
easi | y TBINEPES Sattay capamntionBae prak quiisnids s tapeividsiaeveitng etiect 6or thp sontagis

epi dem i is a
R U T S i R R R S S L Y
needs afapARDS4 p@ltlf enitch 446 demp nouslost mgmuabff aad dompcmams epkrs ttlwtne:apmtloeéw/er y.

In additio t sent i nven i.n a di nent directe

t ovar v Biark Rafhiee vieef oo atieet By TRl FSRuR G SOy PndT bt Fet Heeds
qui ckl wonage &1 ﬂf%%'sl‘ﬁ%l: anut terminal @orﬁﬂghtrokqml sumﬁec{a&ﬁ%e ke d)ﬁ%‘ﬁ‘%i?&lh% jus pfi ¥ ect ed
towards a ventilator that is capabl meeting the needs of the g pati ent

r angi ng)ffcpmmatqrﬂilﬂ |swar:h®ttamehw and almm penditeny. Iveme ¢rebaghmenty covepareldr f#t bm t he
ventll%tgr cat vlt ﬂ%ﬁt%f sufferlng fromrespiratory failure in a
panden1§ gﬁ?f ﬁ% Quﬁaa BE é?lterla for acute lung injury (ALI) or acute

respiratory THesicc®sd stayd df eealiRPuit @00 iEBh apahmetiic Guildedri Tes GbPRast t he
use of low tidal volumes (approximately 6 cc/kg ideal body wejght) and the

i mit atSilgml orovides phe atlmff;/n@ﬂahaéam fyr bs sufdlq elpmn.ctins plimgnsing Hlém nggl fntha 20)

whi |l e i.ni ation

of equa éﬁ&gdnglgﬁl %?§§H§§§ E&é?gﬁihpag%%ﬁ$§%5ﬁ&h§%OV|%%ﬁﬂ%fﬁéﬁ%ration
of supgmeﬂemhahslﬁﬁanﬁd]onﬁgempanmrPEEPm bwzthebnmﬁddmmlmmﬂkmmuﬁ)gmmﬁnéant to
provi de adequat e m nut ntlla io controlllng rterial essed

by an PPER{ PGMPWS?%@ By esile "HLR éﬁts?tll%}ti @Sméeﬁtﬁféc%ﬁ gf P’il al

vol ume apghifoRu®6. The duty ¢ adin io

v usted 1f different per
y b€ agjusted 1 girrerent

cycle and peried are factory s
and duty cycles are required. In one embodiment, the circuit oscillates to generate 100 msec
pulses every 250 msec.

The third stage of alarm circuit 400 is an oscillator, which is, in one embodiment, fixed in

the range of between 400 Hz and 1 kHz and provides the LED output upon alarm condition.

and the oscillator is enabled. The nominal frequency is determined by the time constant of
resistor 419 and capacitor 420. When the output of comparator 421 is low, the LED 422 flashes
RED and the audible alarm is resonated at the nominal alarm frequency. The output from
comparator 421 may, in one embodiment, be buffered if higher drive currents are needed by the
particular audible alarm employed.

As mentioned above, alarm circuit 400 is also employed to monitor the battery voltage of
battery 450. In one embodiment, comparator 430 is used to monitor the battery voltage against
reference diode 431. If the divided voltage falls below the value of reference diode 431, then pin
12 of comparator 430 becomes low and enables the output oscillator described above. The output
oscillator enables the short pulsing duration that causes the alarm to emit a periodic clicking
noise to warn that the battery supply needs to be replaced.

The alarm system of the rapid response ventilator of the present invention is, in one

embodiment, simple to manufacture and requires no calibration.
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I n an exanpl e of use of the second enbodi rent of the present invention, as
shown in Figure 5, a very ill patient may present with very severe hypoxem a,
t hus necessitating the use of high inspired oxygen |levels. The high inspired
oxygen level is denoted by F,02 = 1.0, neaning that the percentage of oxygen
inthe inspired air_is 100% F,02 represents the fraction of inspired oxygen,
and ranges flpoqﬁeoemaocim@m, the venttigtog; ofj e Rrcseme 1RYBRIIER t5pn e BRGEEA, foprhp” wj | |
be add ; the &R 2Qrepiddgfi€asing in 5 cmincrenents up to a maxi num
of 15 S%Pé%%fd#ﬁﬁélgisgpgs $% tﬁégréﬁuction of F,02 while maintaining arteria
oxygen sat urlatdnothea rovedafént, A neniatoned thd pvesentPEBEPhticaf er single-ftahentr esi dual
positive pressure that. remai ns j he aj. y at the end of the expiratory
Cyol e TrERETEiR SyrcRrin PSR OFf HE NeOliGUT POy GF yrEgreapatay ar t er caeh
breath, thusyiMBiRY ichlhod@fneXGBaRARalI? it heade U green” matBeARUAE ch®cRAkilEnt is
very ill, he will likely have non-conpliant (or stiff) lungs. Thus, the

pat i entdispo¢d ¢fwvhdnal has beenubadeonaa $inglh pringndior whor gn pridemierhas passa¢hi eve hi gh

tidal volunes, which in ene epgbaodiment. ranges fragm 30-35 ¢m H20. |f the tida
vol uires_ar e e P gt Ewe DR ar-SRpbyal R Lphaon vy tn i hESeop'r &RF

hi gh ( 2Gn@0bf dpkrdtion ess W@ @daeuattRe MeBdY ©f VARDS! piticdls andagiandmged oXi gle
excretion. As the Patient i's inproving, however, their lung conpliance wll

i ncr eas®MpEQTHispthtaterde prceNedr y pressure will need to be reduced (in the range

of 10-15 CmIFQQdditfioq{ tﬁ%‘éﬂ?ﬁe‘ﬁ? i \gena&?i Ifﬁ %"5’&'0941 se%‘xﬁ%%ﬁrﬁ&ltpfi L€ i NGrarlidC, L AT g€t

pati ent conpliance rang or t ventilator o present i nvention is 20-50
cc/ cm H2Qtilator tieddd daipable ofi sespdelimpato vanying ppiay essds antkamdesttchtnge | npr oves,

| ess minute ventilation will be r%&airgd to excrgte carbon di oxi de, 50 %hat
the respirat/Brafditige the RresPloMyEntialy tic &iieqth [Hds anyratigron B1a g5 gpmably g
exanpl &)ectfilthdleds ¥k ARDS pRA: BRMeido R YR Fiticl B LAAISRL picANYAR safely

requi rements will al so decrease, enabling a reduction in PEEP (to as | ow as 5
cm H20,wdaped éxentpt e¥ntilatnd a reduction in F,02 (to 40%of its original |evel,

for exanple). The abjility to nmeasure and titratc these variables. inproyves the
ef {1 cacy. andBS G5 e E R Gar s o o0 B AR Pt il "B (HG
pr esentcritéibeftri R0te lung injulNYALI) 6k @cu&e%&?fi‘at@@_@ﬂtr@ﬁnéyn@forﬁéﬁ@ARDBM |@frRnt Of the
present invention, the operator is able to nmanipulate the target airway
pr essurpati¢i] gyidelprEpuppere theved obflowxydpd naluraes, (appthximatehye§picile idsal bade. The
ventilatar, of the present dnvention can therefore mpre effechively be ysed in
a broader=Cross-section of pati‘ents because |t conprises addrtionadl’ controls
Ref er enagintirihg BONube dBdendtionadshrai dsi @tceiabogy R htudtionhs s@pl b s1esRMREe
ventil at or qj the present invention havingrvariable controls. It should be
not ed HB#EPH ot REEUANG PEYSSPRiQRals raYided by hidratan 9b supplengrdvingited axyecpand
ordi narppgXill in the art should understand that each patient is different and
t hat the nechanical ventilator of the present invention nay be operated at
| evel s sui t dbladdition iaishingeetantatoi dyidofadgpiatcemimsite ventilatiohl 5 cdntiodliry srehmimat | ¢
di agra a second enbodi nent of the ventilator of .the present .inventjon.
Ref or Mgl SESHIghi &0 STCYRRI 104 ot B30 ¢ ‘t‘thVé’Etl'té“%ﬁspﬁ@s%r@@ucéé)g 4%t er f ace
505, Whj ed Wwdher conprises a conpressed gas reservoir 599, which in use, is
connected to a pressurized gas source (not shown) via interface 505. In one
ermbodi ment, Ihhe prepsucf redofyths scsorokgrgerdiment @bt eescempoditmants shéven in
P eSS e SRS e TR ey SHTRAPRAR L) ool BOESTORL B fSTRESRESH 028

high inspired oxygen levels. The high inspired oxygen level is denoted by F;O, = 1.0, meaning

that the percentage of oxygen in the inspired air is 100%. F;O, represents the fraction of inspired

oxygen, and ranges from 0 to 1.0.

To minimize the toxicity of oxygen, PEEP will be added at a rate of 5 cm H;O,

increasing in 5 cm increments up to a maximum of 15 cm H,O. This results in the reduction of
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In operation, a conpressed gas is supplied to ventilator 500 froma source,
such as a tank, preferably at a pressure greater than 5 PSI. In one

enbodi ment, the conpressed gas i s oxygen. A gas regulator (not shown)

regul ates the delivery of conpressed gas at a suitable pressure for use within
the ventilator unit 500. I.n one enbodinment, a suitable pressure for the

conpr ess8™ éé%rr@u%myl&aéterlﬁ Quyaen sahgation abpvedR’s. oA meptgned ahoyn LESRYSH et , a
sui t ab'tS tl@r%&ﬁtﬂeﬂ%oﬁ %e bﬁ@s&@fﬂ&f %Qﬁe éd"s?z%’ % thSemCofiR ex 1&t@29%&1@.f It is

enbodi ment, a suitabl e pressure for the conpressed gas sup I 0 PSI.

| nhal atdngroyegl wnatelvem the Weki fremi fudlyr edlabsing difiex ygem blrdfattfouﬂllhs gapraong gas val ve
510 and t rougtp ighal ation conduit 515 and to flow control valve 525, thus

i ncr eastfiff#fie” Pfe¥%ure in inhalation conduit 515. The resultant pressure in

i nhal ation %@h‘detthgésgtletﬁ@y§ﬁ? iynd Wanic@ thra% n&!ﬁjc&%pﬁ‘?ﬂ% (of §ifPASARGJ, THisa non
return valve 590 to branch conduit 545, ich subsequently actuatées the

expi r attbe paticar wll i0allyorgeira e high ispiratonyipressoieyto \aalluv%e Bigh tislebyadumghaviieh port

ncr oaan.one ShiGHRET, Bghy B AkaS G BEL S DnEel St Wal JaRREIAS

provi deogreSfontitizera8hir@¥iyd edte angy aer failly Hgte (zmodmﬁe l”tb : eﬂsbl% e@dubtel mirfute
-variable, with three I a ir ratio settings: 100% 75% and 50% |n anot her

embodi rentilation and gierhasl diogidgaexcedsioa. t §s ﬁh@\naa@lttwnmm‘ang, hayrqver.stbeirilngs: 100%
and 60%, Thi i n rca
201 oo PR PSR SEr TR R T ALIRRL of

recel Vildgl ;aem Hor, mmampha()mjmvmd 593edistCimiciuof th59|.31g HH& t@mrget pméncmﬁqﬂtamed to

i nput condujit 593b ianeter. e ual e put c 1. 593c
t eachedaalos the arila rﬂaféﬁ? LY 1 UO’P ﬁ?e?%éﬂﬁe)tc Hep” S Addifipn o dhe H%}qnam
rel ati vgot& ok hg g da utplc,.qadmxmmmu Alims PRGN L S0Pl ﬁmpe.r]@pft RedIRGhARLSM via a

Aviviie Vi

port 593a and a valve 592 that régulates air comng through the port 593a and
travel diexad¢,he diat thntespimtoentratarca 890 behredugd @n chadange 6193%—15TBEM;efbr/e 592,

whi ch can be. a npon-ret val ve val ve capabl.e of bein | at can be
Ol osed R Eoy el VHIT SF RuTer et By BE b pgun reatir g oy fatlss 500
furt herdeeRERY, bedling %Sfe@lwﬁ'bﬁ% PEEP\® R10w 4535t oNO! Ar cX@hpR), 248 airSducdbRect ed to
conpressed gas reservoir 599 on one end. At the other end, gas control valve

510 i s le@ntied¥cftits orighnal Evebforcsaanle). Sheabilinhialracdseis ad tigaterthesesyarigbles
operati gnal I Lonpect ed 0Pt i ent interf.age. 5240 via flow. Lont rol, val ve, 525.
| n One ueu Lu?ltCLLU.fdr.bvvubl Ct_blul uu]: IIICbg%bciusla ICUt Cg{)u%ic: Vfuul O\bl ulgali)gbclle Of

bei ng nﬁmn@uhat ed to cont roI breath rate. In another enbodi nent, flow control
valve 525 is a fixed jet, delivering a breathing rate proportlonal to patient
si ze. Thisotier s¢abdembadimeahob iveafilaka i tRapresent iayaatips, the oppratardhge of

15-35 B B nﬁ{;}g&'{e 2 1% 't%}{r%ag p‘f@sfshl%bP‘i‘P)Fm il ?LIE %&e{/ﬁf? y% hat?&ho%gt ¢ not ed

that in one e I nent e 1 Nns |ratoryt| eexplratory
time | sespdiratiainkae. Wvﬁxﬁa‘mﬂ &, tht preaahiiexcatidd) cabthBrRKbre tnivere ieffsqiveht lor ysetiimre i s

fixed at, 1 second while the expiratqory tinme r es from0.8 to 2 seconds. In
anot heralarsz%ff?ﬁp@ssﬁ%ﬁﬂaemfa%enix&gguse ommises FR o 69 e is set to 1 second

with a vari gl IPLRT ¥e hidd® t& fRE&IA mﬁb&hﬁ@n@oﬁﬁ@%‘iﬂ@res ke YEHARRY of
In one enbodi nent, the respiration rate control is an un-calibrated variable

cont r olthe Ipmsamtomhertloarrlimymgmmabla hentrads pilt sidudd be atogedclertinothai whie Optlrnal
T T N IR T O IS
patient is different and that the mechanical ventilator of the present invention may be operated at
levels suitable for a broad variety of patients.
FIG. 5 is a schematic diagram of a second embodiment of the ventilator of the present
invention. Referring now to Figure 5, ventilator 500 comprises a compressed gas interface 505,

which further comprises a compressed gas reservoir 599, which in use, is connected to a
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I n one enbodi nent, patient interface 520 further conprises a patient interface
520a for accepting air fromthe patient and patient interface 520b for
delivering oxygen to the patient. I n one enbodi nent, patient interfaces
520a and 520b are connected to a breathing mask. In another enbodi nent,

patient interfaces 520a and 520b are connected to an _endotracheal tube. In yet
anot herPTeBaeRdngss soutsa (R showR) Wp ipfsEace 05y I g eryRedimsite they pressysizgd 8888 ed t o
a | aryngeal, MasknghEainbolifiin: ded Blyngrals MRiapi & I ¢eSInak,
wel | -knowh to those of orglnary sk?ﬁ?ﬂknethgﬁaﬁt angmarg se ayﬁ'éngStﬁ%sia
and emangedoyenteahingiressed gas iaferfney S0fam agemtetport. Mor e specifically, it is a tube

with an inflatable cuff that is i.nser eg int?.the(ﬁ£§n¥nx. | t capses | ess pain
and coughi nd"CRERUGH RFUTSsE &4 'S P e %atgra% O SOHEEr YU P A &Hi5ul d be
not ed, HOMERIBES at al f1edsufc\Gecdtdr hAYS ST AnloNB ¥niFBHndng, (ROt MICARIRASRDfQEN. 20y ONe
at risk for l'ung aspiration. | nhal ati on conduit 515, which i$ proximte
t o i nt egap aegalBo0bot shoven degulateonthpaeiieny of nempfeassd 22 0ba puitableapresshafoatuson

interface,.. ich conpri exhaust port 535. aust par 35 is controlled by
expr 1 ac gy i S EREP Uit SDarT S REs B RS br MR TR et e
to i nhalpplyol iaomeuhigeddbs PHI @60 PN OxbARIEHodirgas, &anltikle prakve foilhe

In one enbodi ment, a PEEP control mechanismis connected to expiratory val ve
540. THenpEEssedgastsepplyiisSQ Reh laanothgeerbodiment, g spidlepsssugesiorn the commsessed t he
patien%§§ ﬁﬁgﬁﬁqﬁﬁfﬁn i ndi cati ons. In one enbodi ment, PEEP is a variable
cont r ol 5 P10 odiment, PEEP is variable from5 cmH20 to 20 cm H20. In
anot her enbddhatetiin isREERcd dyukiivaigerebnlatod Ik ygen HHr@ighogadoatroH24Ave b0 amde

enbodi nent, PEEP js a continpuously, variable control. In anather enbodi nent,
PEEP | ARORE IO GRFHE S e <0 GOV CRpalBVa 3250 HbseRgBaN B AR Dpsure I

ext ubatjh Ol fREERASH3YS driRercl @t hiard O £ RO BRMLNCNS. SREEL b SRl donubl om 5- 8
cm H20. I'n oné enbodiment, the ventilator of the present’invention also
conpr i satveasShy, eis usedd eie oo retity valPe e¥utoe baetle cooduib $45,i wheshpsubyepicaidy an
interfac 0 it he al arm syst scribed in Fl 4. Pressure detector 4 is an
el ect r GBS B r AT - (e S Rang) SO Rbi SR Ri SR POBERY at or
into a @heIngl oxyded dSaRrPR tﬁéﬁﬂie&@aﬁi REMihH th OPREALOmctR pre-determ ned
events, as described in further detail below ' Referring back to Figure
5, in one enbederewodimdn the exygcaron tshvek ¢a bheresieato provede ¢ ovixtorseelzaxagen n
Pressure Control Mde, thus the inspiratory.fi.me. ks, controlled hy.pressure. In

this erbodiment C & PREY Pressh e ceont’ oY o8 e gy dd 1588t 'The { ar'get
pat i entangrseesue ahsththembaditnesd, tisy sdrgidl A \PariddlEe@ floidle tRACONEIk irftio bdiSHist at ory
ai rway pressur&ggau e or nonitor 549 is provided . in the ventilator 500 of the

pr esent!00pv &t isgghigecd by anprside T eEMeRPEpIa Y CABAINAShHERARbENEH r way
pressur . I .5 ok C . . I : it 555
A R Sl B e I e S
i s upciCadluiti ®3pdak ono@dndx@nncthudstoahpowsongas 508 rmd andiameteb4§udl go ithd inplue
di aphragm, 553, which results i.n action by pushrod 556 and sna tion done
Spri ng BEg AT dSEraes iy T%%““Ei‘é‘trﬁ%ﬁti%‘ﬁ T geigBRef g qugivﬁé%?zi@?rr?ws
r eSponsglatife tdke TRVRWBALC50 3. SRIMAIRREAr oS BORMERIniRN 4 5P 505 glpsed to
shut off gas supply. Leak jet 560 serves to allow di aphragm 550 to reset after
act uat ivatve 592 that regulates air coming through the port 593a and travels to the air entrainment arca

591 through a conduit 593b. The valve 592, which can be a non-return valve or a valve capable

of being modulated, can be closed via cover 593, allowing 100% delivery of oxygen.

Ventilator 500 further comprises gas control valve 510. Gas control valve 510 is
connected to compressed gas reservoir 599 on one end. At the other end, gas control valve 510 is

connected to inhalation conduit 515. Inhalation conduit 515 is operationally connected to patient

interface 520 via flow control valve 525.
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In sone cases, as described above, a patient may exhibit a greater conpliance
(nmeaning that the patient is inproving), and thus, the current setting of the
pressure control of the inspiratory tine could |lead to over-inflation of the
| ungs. Therefore, the ventilator systen1of t he present invention further
conprises a timeout nechanismthat limts the inspiratory flow. |In one

enbodi nent , PI‘Rélet?fﬁmlﬁle%éwa‘hic%?ﬁql|‘fﬁl‘fes5?§1§%)??t8%t6ﬁi>byf‘I‘Wl?’ocaé’ﬁblﬁd%& Beitly 0.9
secondsyanipylated 14! cOtfo] BERGHEIE M o ?&H& énlib%%h@ﬁtoww fbRi6ICR DR S8, Al ggetva' ue

; |
in armme?romanﬂnnmmvaueo L,/mn't maxi num val ue of 1
Ref er r idefvéragka breathingunee Iﬁopcgasnaﬂ tcopatmomlmt 545 fI ows through flow restri ct or

562 and |nflates dahra m55 a conduit 564, .causin W e 510 to
ol oser shut TGS SPPoRAs A48 SPIE Esirationgpicy e S o1 ot HR BB 'S a ¢ he
cl osi ngacﬁﬂ‘evgasvafna@l\e/ régiM€ion He, lt%ﬁlsu]ueae A 8lak VSnPLRDSYIRNt, thE MPHhloryp4S tO
di ssi pate, allow ng explratory valve 540 to open after a pre- ‘set tine

i nt er vaime Cofige whBe4hd exmitséad thye isavarebbseFomerapiple.stotrshgve @detd BYMortbesur e

d ! d di h h |
582" IhREY e s el RaBieRanrile P SRpik o dRE Feb O SR BR 2 SeddtiR B, w2 ur

that i sand@ier byandlesidWcRich® 13@I5\@P1ﬁ8a1e MeireeorSGlnd B sat tooweeboh@ vapen yvardbleh
vents conduit 564 and rel eases the pressure holding inspiratory valve 510

cl osed FRUatERetiBg e4nge o §8dpBgcconds £ 0.] pecoAd enbodi nent, the pressure is
sui tab le for rg?l%terr%td {}{tsth\é”r&g) Qitiof FHE 'cglgtr(ﬁri aHautn' %ﬂ%ra'téybga{ryaﬁlel € In

enbodi nent , he ventl ssure 1S vari abl'e and set operator. In

one entmdihrase pinpodineny eht més@tr@ﬂlorﬁmﬁe omﬁrcﬂtleanlum @libeangk dofenfsd cmmrtrbllZOIrt ond0 cm

H20. In nother gw nmbodi ment tllator FOO o tes in a raqge of 15 cmH20 to
n

40 cm HPEPOdIReTY B rekelod Heity P Ieal B 508 ap A ead haghar gk ol 35
cn1FLCL“5nmangmnﬁghenbod|nent the ventilator 500 can provide
pressure- control [8d ventilation at a pre-set pressure of 25 cm H20. Pressure
relief val vdn502 candoldosattepohtient interfack r5@0|ft1rther ctOhrplqsest 2 eaticnt hattrfae 520 fbo
ensure Jc?%ttlng\élel’rfrdam ﬁlespl“alltugntl a%drf)%%len (irlltgr ace 52'0% for o Ae%ermg oxygen to the patient.

In one embodiment, patient interfaces 520a and 520b are connected to a breathing mask.

In another embodiment, patient interfaces 520a and 520b are connected to an endotracheal tube.

airway (LMA) device. Laryngeal mask airway devices are well-known to those of ordinary skill
in the art and are used in anesthesia and emergency medicine for airway management. More
specifically, it is a tube with an inflatable cuff that is inserted into the pharynx. It causes less pain
and coughing than an endotracheal tube, and is easier to insert. It should be noted, however, that
the laryngeal airway mask is not recommended for anyone at risk for lung aspiration.

Inhalation conduit 515, which is proximate to interface 520b, extends from patient
interface 520b into an exhalation interface, which comprises exhaust port 535. Exhaust port 535
is controlled by expiratory valve 540, in communication with branch conduit 545 and connected
to inhalation conduit 515, which is proximate to gas control valve 510.

In one embodiment, a PEEP control mechanism is connected to expiratory valve 540.
The PEEP control is then set, using PEEP valve 585, as indicated by the patient's oxygenation

indications.
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I n one enbodi nent, the target airway pressure, or PIP, is a variable control
and is labeled at its settable limts ranging froma mninmumof 15 cm H20 and
a maxi mum of 40 cm H20. I n one enbodinment, the PIP control further conprises a
safety interlock, which is activated or interlocked at pressures above 35 cm

H20. The ventllat or of the present |nvent|on is manufactured usin
pre-f abri catl8®esEhodgnenty REER a%waﬂﬁtﬂé cppseli g qn§ e;sm@dfraﬁrti REERdS a?ﬂaabé? or ed

t t t
al pre 5%??19? l}?tz\fl)\ﬁgﬁﬂ%ﬁp Pg ﬁ&eﬂ{ﬂoﬂgnfh 1ESEp WV afiaGRIRM 758 150 to 20

particularly usé pan emc situations, ere a high
vol une aoi Hy@i tls onoaintodierdt, thEElPels muﬁm@ﬂlryadnqblﬁccbhtyoladd aabtrnemrhbt&ihylent]'hus,

in one dlne the ventila h rese . nventi ctured
' Par P msorped raseaeus OF Skt Hapo Te R SRt Sea i PRSP CRE S ol obl
pandemtfelédsttlﬂeﬁfl(})&ﬁ szfhn‘ariﬁor‘é &‘i‘ﬁéﬁﬁ@t froﬁJBES tRalpet is fabr| cated from hi gh
grade st eel he ventilator of "'the present invention can be manufactured
usi ng tool i rlg cfr)abfrmbmlmantf tlonventitoe of ghe plfes¢rrmeverxﬂlun@b$d ceypissare preswire at t he
onset 0 rrbodl ment terltﬁ | ower LlLity is

d
oo et SRl ire 10l 8REs BIRAMTM sl S TREH LA o B SR AR K 1Y

li m t edrIGUAbDRFesQire UBlct®r 504 idT8 elebte®iad dz@braght boteadsthef tr@hssa@@smwﬂ?hw&mol i ng
can be manufactured fairly rapidly In one enbodinment, the ventilator of

the prebenentilioeinte spignal § ﬂ&@w@%tp alaih HleeRerasortupan Pat-doteEned aYaE, Bh an
aut omat pd. sySt.e Fﬁ&ﬁllxelfo{;vom desi gn docunentation. Thus, in this enbodi nent,
no toolitng 1's ac creatéd. This enbodinent is parti cuI arly useful for
supporting I’Iéa“fﬁlhﬁg&fae]aSO \Wierre 5t heond 'emimdhmegt)ahe venttlatot bAdsp@eienp aivcatibis t o

| arger centers

]put te or(grcl% res |r port LS neVﬁ %gel ess re ui red.
Advant RPEGHS P, PresEraGRuirAYIans e HB igfor Iy NG pecfiolle EATONCalt GUs T or
the vendidAlRes, mx,nenp.rqggmcﬁ,dmmgdaq&M1m41hngf tHeabd B afidnt LaKESretif the

UL (<381 VOSULY VULIu UL 0> AV YU U OO WL 111 Ui

manuf act ure t he’ t ool I'n each of the manufactUring erbodi ments
descri hedtrabgsem. aAsembggatads ps¢unpite, angiradossaingdy presuiire gaxtgeghl@omtméﬁalw zed
skills or tr

entilator can used effec feI y by
i i mal il Neaptegr 0O Bl yariog: T S & e@plovgeY BPBY 3 de
respi r gh@hmak®duk Qlfrwﬁﬁplfé@édr@ﬂélﬁe ranging from 0 to 50 cm H,0.
Gas flows along conduit 555 and inflates diaphragm actuator 550. When actuator 550 is

1 3¢ ,; .L Tha

otnd <alin KK mntmnd <rio ar 10 A £&89 o allasre gag Frama
WU, vaive 001 15 UpClCU vVia pusil U oo4L. 115 allUWws gdd 11

infl n conduit 545 to inflate
diaphragm 553, which results in action by pushrod 556 and snap action dome spring 558, which
results in the actuation of gas control valve 510, in response to the movement of diaphragm 550.
Gas control valve 510 is closed to shut off gas supply. Leak jet 560 serves to allow diaphragm
550 to reset after actuation.

In some cases, as described above, a patient may exhibit a greater compliance (meaning
that the patient is improving), and thus, the current setting of the pressure control of the
inspiratory time could lead to over-inflation of the lungs. Therefore, the ventilator system of the
present invention further comprises a timeout mechanism that limits the inspiratory flow. In one
embodiment, the timeout mechanism limits inspiratory flow to approximately 0.9 seconds.

In one embodiment, the inspiratory flow can be set at a value in a range from a minimum

value of 60 L/min to a maximum value of 100 L/min.
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In addition, the ventilator of the present invention is effective in keeping
alive a mpjority of patients with severe respiratory infections that do not
have ot her serious conplications, or those that typically would be placed on
traditional ventilators In one enbodinment, the ventilator of the present
I rrv-enuont usi cu w_ensure. that operatioqﬁg gerfornance iﬁ within pro

f h gy

er
pr edet er mi netefpaRgdacioio higugs rs2as|fpmserdtdl Sbntows tpeeh tow roxrieter é@gﬁn‘bf t he
present: j i ] ' fecpr Qvidi I t r t or
pr ese i1?ﬂ£}¥§5'15%1?‘§%#8555§%9@9&ﬁu9_56@ @Y%gg ggs AbwaRRLS 19M6 cR)sE s%u&fﬂ%%?%t?@%&%

e expe y or operationa rmance ranges or margins
devi ce flove exceeded. I n one enbodi nent of the rapid response ventil ator

of the prese inventjion, the ventilatqgr .is ca | e of rati ng Lpdependent
of el ectr i cahay B EReasw et Soope \in oft Bpsithab BRI valbn ST Polfi sLpafige
venti | gr8uleSinROWEEIEF4DYo BXYIFRR, ﬁloyﬁn% RIBitAS S AP LS HoSopen after alple-8QQtHET
enbodi nent the rapid response ventilator of the present invention is

bat t er ynigpeyt.aCerrduit 564 is closedolevanh o, rdneh is hhld alessd By Pesspon secangnitiSodt or  of

the present Laventd e 465" R8McSAAPG §8SpAL iBbBUMANEIED In addition, after the
inspiratory flow is stopped, after a time interval that is set by pressure in valve 582, valve 566 is
allowed to open, which vents conduit 564 and releases the pressure holding inspiratory valve 510
closed and the cycle restarts.

In one embodiment, the pressure is suitable for most patients without causing any patient

injury. In one embodiment, th

[¢]

ventilation pressure is variable and set by the operator. In one

embodiment, ventilator 500 operates in a range of 15 cm H,O to 40 cm H,O. In one embodiment,
the ventilator 500 operates at a maximum of 35 cm H,O. In another embodiment, the ventilator
500 can provide pressure-controlled ventilation at a pre-set pressure of 25 cm H,O. Pressure
relief valve 502 is located in the circuit to the patient that is set to ensure that over-pressure is not

4 Al e
LU UuiIc p

delivered tient.

In one embodiment, the target airway pressure, or PIP, is a variable control and is labeled
at its settable limits ranging from a minimum of 15 cm H,0 and a maximum of 40 cm H,O. In
one embodiment, the PIP control further comprises a safety interlock, which is activated or
interlocked at pressures above 35 cm H,O.

The ventilator of the present invention is manufactured using pre-fabricated tooling.
Preferably, the tooling is pre-fabricated and stored at predetermined, strategic manufacturing
sites. This embodiment is particularly useful when employed in global pandemic situations,
where a high volume of units would need to be manufactured quickly and effectively. Thus, in
one embodiment, the ventilator of the present invention can be manufactured in large quantities
from a set of tools that can be used in response to global pandemic situations. In one
embodiment, the tool-set is fabricated from high grade steel.

The ventilator of the present invention can be manufactured using tooling fabricated from

a material of lower durability than steel at the onset of an epidemic. In one embodiment, the
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The rapid response ventilator of the present invention can also have an audio

and/or visual alarmthat alerts upon battery failure, or when the battery

voltage falls bel ow an acceptable pre-deternm ned | evel. Thus, in one

enbodi ment, the electronics of the alarmsystemarc powered by a battery, such

as a manganese-al kal j ne battery,  a nercFr%)tyBQ battery or any other suitable
crgbly.rthe

bat t er yNKRBHNOT 9W5E REHNElIYs is Heminar, kg HBAtgHA!S e Acadiy 3558 RYS ol t age
reache %, . oStk a i

ot vata RE SRS €M unRE P itk Ry IR e o R TS ol o

al ar m el tharadfsturedrfairlgmpadlgi bl e al arm such as a clicking sound. This is

i ndicative that th attery needs to changed. I n ane enbodi nent., the | ow
bat t ery vol tAque et e Sa s e SRAREINT OB Uy B TaGtnE §Rbss
then 2.1Ratv@b tfibricated in akNSutdmdfcl S¥RheAidlyahen &IRANRURLNRESS] TILst e tipt er nal
activity of the ventilator and upon sensing an alarmcondition wil[ provide a
vi sual cardoncraumh fobkngistagivelly creatsd eTlembmdpdisrent isgartaiubarin usefudl farisoppargng ow
supply gas, pressure. In ot her enbodi nent, an.alarm condition is

i S onSEBIeCHERT Sheient® AR Lo TP BB v BBl Fish Lo e i S mpeshti ¢ 1 on
is fai lrggratady wepiort Btovertheless réfuifed. WaQadh@omlgy Sleafian Fadtg@th Mmethdd @fithle an
audi bl e and/ or visual apnea alarm In one enbodi nent, the al arm system causes
an L. E.mesepbingertionzllens for the semilatarsde be aprdpcest e Aemagid witlkud thofiraittiiakes teonf i rm
that t i.l.at O tem of the present invention is fitted and worki ng
properpgéﬂﬁ?:ﬁg (?%8 %% are detected vv-ithin a pre-detennined tine period, an
audi bl e and Ipehdasof thg nixaefactusingrentbodtndnts dssogiboaictboo) asscntblaif diaplel ang dock. D. |
preferably RED &%? idenii%y t§$t t he alarm system of the ventilator of the
presenﬂ“ﬁﬁ?@ﬁ?#> Y ®erlized sSS ORt&PE. | n one enbodi nent, the predeternined
time period fiet weemdl At E Jelegtdcaely Sinfiaakey ¥y RhGiRaly At RalRefahoe of 15
to 20 seconds. In one enbodi ment, as descri bed above w th Fespect to

FI G 5 widd vaedteg of targ s@ttiogs toprétid reSpirdthiy raliefitonpstysttem i s operably connected to
t he ventiIaHor gf tqﬁ reient I vention.vhg.an ehectron'c diaﬁhra m act uat or
514. Speci fi/B4Afions g VERUIBIRT Qh HCALtGaL 'Y cuieA 15 gl db ke RiunAtG B G0s pca
(not  shyviitient¥ ivAitia sdlcHNE8PiraBryt hEeBbRE Ha0 Ao Gfot hadP BHREY RerdditsUindlicatldlisC Br NOVes
once per breath under the pneumatic action of the ventilator, and thus

i ni ti attbesesbaigymieplbovowd by phiced pretradisional yyrilaters. The PCB al so provi des support
for the powgr/battery, components via connection to the bartery termnals, as
shown in FIG 4. Fn additron, the ‘audible alarmand LEDS are al'ighed wWith the
venti | ajperatidyslt @orfGHimdnbe Br es@it proy@nbicdbictBingd | @WgEh@rsadRdnaNnth langther t 0
pass through such that they can operate as visjible and audible alerts to the
oper at gimbodimegiethe ypstnigeat the arespafdigentian py @oakle of povitineatleast pye pd tyrmphr agm

act uat %@gﬁ%rﬁx&h%@ﬁé@%ﬁ%n@fgﬂr(?/_}_%etrédcio%f gérfbr}rﬁﬁcevﬁﬁgég & &5%%%:6%%1@ dglﬁ'vﬁP aalre that

can be a pre-determ ned 8vent, spl acenent
of the cdcaplkdagm under pressure due to an increase in pressure. I n one
enbodi ment, upon inhalation of the first breath_by the patient, the hattery
suppl i es povBPDF sﬁlgﬂ@n%ﬂna?ﬁﬂhemgmsg%% yggtilptor nga@mssvéavegﬁantthag,@ntﬁﬁer al arm

is readyc4pReIRptrafly bR AdRapMUlIBS I cal |y on the occurrence of the
first breath, mnimzing the risk of an operator forgetting to deploy the

al arm Subsdquesthchersladinent, therapt ecdpetsseentilatgps pawdéroth b oxygey anhiredulaed i s
supplied bx the ventilator to the patient's |lungs and expiration during which

air padde8i

§ut of the exhal ation val ve. I n anot her enbodi nent, the
ventilator ah #bePE@S6dimchiMh@NapidtedpdnSEPaMRo06f the PRERET MPeritRnPigbhest- need.
More specifically, in one enbodinent, if a patient begins to resunme breathing
spont argiddy, the ventilator of the present invention is capable of entering
a passive de. I n_anot he nbodi rent . if a patient . fails to naintakn

Spont aneous lnds PuPAR L B ARKC Wonpia Pl e Phrelst ulBH bR ahlgr o

W th oxygmphiseiedn Aghysyiseeni.he patient. I n one enbodi nent, the ventilator
of the present invention is robust and can be operated even in situations
where a patient is attenpting to breathe. Thus, in one enbodi nent, the
ventilator continues to operate normally and reliably in its controlled

ventil ati on node. The
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auul ly Lu aujubi Ll1lc respiraLion raw conaui Lu maudii L11C paLiem S

I CpiidLiU i laic |aCll11alLCS L11C robust use of the ventilator. The
above discussion is aimed towards providing several exenplary enbodi nments

I ncorporating the novel aspects of the present invention and it should be
understood that the foregoin | lustration is not the onIy application where
the present TIVERG BEPUSR Y58 1lraéQ!LRife‘t§‘ed89§r?nf gvspaen ek alseriave agsapiio pAdeht i on

can be §yjai ?IQﬁg (P Hicktl ﬁﬁor{n Qatief'f{% IRRY, 8t %h?ﬁ {F‘% 'baft %Rhge ﬁﬂ?BQb%ﬁta%fégﬁab‘i‘@ .

The scope o e I nvent 'S de i néd so conpanying c ns and
within p;rbreletsrmined tdvet. Ffélus,llalone pnﬂobémmnesmelecntrmmtqf@he glamm bﬁtmpta)gcembredl
variou F I situations. ggl ﬁ gontrollable n&g&anical i tl|§
wher ei PYshPY et &t 6@%%}5% G PYELY 1 hFSCUBORRE PEEY1Y “BY AET PR o 1 ;
an | nhadaﬁbﬂy%o%ﬁﬂ%%érs&ﬁrﬁ}%‘rhﬁgrﬁ &iBah thOAs. WaRRNObhttdrPolt@&keicHtg 9Fs- and

directi ng it to a patient | nt er face;
determined, factory set voltage level a visual alarm is activated, such as the L.E.D. will start

flashing in RED. Optionally, the alarm will also emit an audible alarm, such as a clicking sound.
This is indicative that the battery needs to be changed. In one embodiment, the low battery
voltage condition is set to sense when the battery voltage is less then 2.5 volts.

The alarm system is also capable of sensing the internal activity of the ventilator and
upon sensing an alarm condition will provide a visual and/or audible output. In one embodiment,
an alarm condition is low supply gas pressure. In another embodiment, an alarm condition is
disconnection from the
ventilate.

Thus, the alarm system is used to provide an audible and/or visual apnea alarm. In one
embodiment, the alarm system causes an L.E.D. to emit a short flash, preferably green, with each

breath to confirm that the ventilator system of the present invention is fitted and working

h

properly. If no
beep is emitted in conjunction with a flashing L.E.D., preferably RED, to identify that the alarm
system of the ventilator of the present invention is in an alarm state. In one embodiment, the pre-
determined time period between breath detection is factory pre-set and in the range of 15 to 20
seconds.

In one embodiment, as described above with respect to FIG. 5 and referring back to FIG.
5, the alarm system is operably connected to the ventilator of the present invention via an
electronic diaphragm actuator 514. Specifically, the diaphragm actuator 514 is operably
connected to a PCB (not shown), via a plunger on the electronics diaphragm actuator, which
moves once per breath under the pneumatic action of the ventilator, and thus initiates sensing
activity of the alarm system. The PCB also provides support for the power/battery components
via connection to the battery terminals, as shown in FIG. 4. In addition, the audible alarm and
LEDs are aligned with the ventilator system of the present invention to allow the sound and light

to pass through such that they can operate as visible and audible alerts to the operator. In one
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a flow control valve operable to control the flow of gas fromthe inhal ation
conduit to an air entrainnment arca, wherein said air entrainnent area is
connected, via a first conduit and a second conduit, to a port for receiving
at nospheric air; a patient interface connected to said air entrainment area by
a conduit; and a %?s shut -of f mechani smthat senses a pressure state in said

i nhal at9diPdEBAYL EhaneeIn ARESUELIIFEEICA B dhhiARABBACUHEA YT & Brnsbcsacy Ry 1
wher el Myithil Mo Rerkifubi0 G Bjdnfl 1hCcdnl Beilsc§ B I B0 RIAAG roflcterl R RERST N0

out of the port and into the atnosphere. e controllable nechanical
vent i | asuolr aodisjghainmni ofathe deiphragheursiec prdsuro dukuiotanhasreasefin pstssuraid connect ed to

said first conduit and a, secon nd cannected to.sajd air entraji nnent .area and
S ahor ol nt ndn Qg8 SboRGHaL PO A in ettt st iy S pitens B BRBEREHE o and
to sai gonre @ theeidsm Ié}%&%‘iﬁ@%ﬂh?‘{ti i99eplotd im%tb t[ﬁﬁs,ttﬁélhlah_ﬁ i l?éaﬁ?"zo atteSainthlfit St end

than at said second he controllabl e mechani cal ventilator of claim1l
wher ei reonfligion ppiomatigillyaemthepivsnirencgiaf thiefiisy bregth, nhinioigingshd tskpeaf arepperptat er f ace

can, b RS ST DR SR s SRR TR s, goc
reser vdk kupplied by the ventilator to the patient's lungs and expiration during which air passes out of
the exhalation valve.

In another embodiment, the ventilator of the present invention is capable of responding to
patient need. More specifically, in one embodiment, if a patient begins to resume breathing
spontancously, the ventilator of the present invention is capable of entering a passive mode. In
another embodiment, if a
begins to operate and assist with oxygen delivery to the patient.

In one embodiment, the ventilator of the present invention is robust and can be operated
even in situations where a patient is attempting to breathe. Thus, in one embodiment, the
ventilator continues to operate normally and reliably in its controlled ventilation mode. The

+1. et
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lity to adjust
robust use of the ventilator.

The above discussion is aimed towards providing several exemplary embodiments
incorporating the novel aspects of the present invention and it should be understood that the
foregoing illustration is not the only application where the present invention can be reduced
down to practice. The present invention can be suitably modified to incorporate other possible
embodiments as well. The scope of the invention is defined solely by the accompanying claims

and within the scope of the claims; the present invention can be employed in various other

situations.
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a patient flow control valve operably connected to control gas input fromsaid
gas reservoir via an inhalation conduit; a patient interface separated from
said inhalation conduit by said flow control valve; a gas shut-off nechanism
that senses a pressure state in said inhalation conduit and wherein said
ventilator is capable of responding to varying patient need via at |east one
cont r ol LA ontrol | abl e nechani cal ventilator wherein said ventilator
conprises: a gas input connected to a gas reservoir; a patient flow
control val ve operably connected to control gas input fromsaid gas reservoir
vi a an l. dhain&bilalric omebanital vantgator ehereimdaed Yactidgtorsepgnated from sai d i nhal ati on
conduit by said.fh§M/con val ve; a gas shut-off nechanismthat senses a

trol
pressure st &5 S?WGFWHS‘P ABPOIYSCONGUi t; and wherein said ventilator further
conpri ses NMeANShdMonC RO bormRBtedto s888s RAvAT forPéRiving gas and directing it to

a patient interface;

a flow control valve operable to control the flow of gas from the inhalation conduit to an
air entrainment arca, wherein said air entrainment area is connected, via a first conduit and a
second conduit, to a port for receiving atmospheric air;

a patient interface connected to said air entrainment area by a conduit; and

a gas shut-off mechanism that senses a pressure state in said inhalation conduit.

2. The controllable mechanical ventilator of claim 1 whereil

iur L% vviGanivGa SRR LN vileiiir 1 VVax 11 Y Y v 11 w1

conduit to prevent air from passing out of the port and into the atmosphere.

3. The controllable mechanical ventilator of claim 1 wherein the second conduit has a first end
connected to said first conduit and a second end connected to said air entrainment area and

4+~ . A A A P by At Flant
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thereby having a diameter that is larger at said first end than at said second end.

4. The controllable mechanical ventilator of claim 1 wherein the amount of atmospheric air

delivered through said patient interface can be modified by blocking said port.

5. A controllable mechanical ventilator wherein said ventilator comprises:
a gas input connected to a gas reservoir;
a patient flow control valve operably connected to control gas input from said gas
reservoir via an inhalation conduit;
a patient interface separated from said inhalation conduit by said flow control valve;
a gas shut-off mechanism that senses a pressure state in said inhalation conduit; and
wherein said ventilator is capable of responding to varying patient need via at least one

control.
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PEEP, the |evel of oxygenation and respiration rate. 7. The ventilator of
claim6, wherein said ventilator further conprises a humdifying filter for
trappi ng noi sture and heat. 8. The ventilator of claim®6, wherein said
ventilator conprises sterilizable material. 9. The ventilator of claim®é,
wherein said patient flow control valve is adjustable to provide for a
specific gas flow rate. O The ventilator of claim9, wherein the gas flow rate

can be get t a}trdlﬁ%tm@aﬁgm%l Rfltlator vH{%ijélﬁ‘he{ih%ntﬁ%r F&%@%c gmodes.  11. The

ventllator 0 alm6, whereln PIP1s I1n the range o m 1420 to 35 cm H20.
12. The venta gaatigrut odpniec@d o 6 gasvesergoin, t he gas | nput further conprises a gas
Interface f Oarpa i%rrlltn ocv:[J Icgnn[lrotl al%e %{)gr% 1‘§rc'0121§edcte(%ﬁo control gas input from said gas
reservoir via an inhalation conduit;
a patient interface, separated from said inhalation conduit by said flow control valve;
a gas shut-off mechanism that senses a pressure state in said inhalation conduit; and
wherein said ventilator further comprises means for controlling at least one of: PIP,

PEEP, the level of oxygenation and respiration rate.

7. The ventilator of claim 6, wherein said ventilator further comprises a humidifying filter

for trapping moisture and heat.
8. The ventilator of claim 6, wherein said ventilator comprises sterilizable material.

9. The ventilator of claim 6, wherein said patient flow control valve is adjustable to provide

for a specific gas flow rate.

10. The ventilator of claim 9, wherein the gas flow rate can be set to at least one of adult,

pediatric, and infant modes.
11. The ventilator of claim 6, wherein PIP is in the range of 20 cm H,O to 35 cm H,O.

12. The ventilator of claim 6, wherein the gas input further comprises a gas interface for

connection to a pressurized gas source.
13. The ventilator of claim 6, wherein the patient interface further comprises a patient
interface for accepting exhaled gas from the patient and a patient interface for delivering gas to

the patient.

14. The ventilator of claim 6, wherein the patient interface is a breathing mask assembly.
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13. The ventilator of claim®6, wherein the patient

a patient

interface for accepting exhaled gas fromthe patient and a patient

interface for delivering gas to the patient. 14.The ventilator of claim6,
wherein the patient interface is a breathing mask assenbly. 15. The
ventilator of claim®6, wherein the patient interface is an endotracheal tube.
16. The ventilator of claim6, wherein the patient interface is a | aryngeal

mask ai lsway ﬂ%‘@eﬁﬁlator%?claﬂﬁ% Wﬁ@lteiﬂ @t %5 &ﬁft ifib@ldiSan %\g@fﬁ&ﬂ%faf Be. flow control

valve is’in structural conmmuni cati on

nob, el'ng physically

nanlpulated to control breath rate. 19. The ventllator of cIa|n16 further

conpris
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pressure detector and an alarn1C|rCU|t oper abl y connected to the pressure

det ect or,

change in priEssgnelageiosclagd 6byheminthp

wherein said alarmcircuit %gnerates an al arm si gnal based upon a
wsapntrogedlecis i structural communication

with a knob, capable of being physically manipulated to control breath rate.

19.

The ventilator of claim 6, further comprising an expiratory conduit and expiratory valve

operably connected to the patient interface.

The ventilator of claim 6, further comprising a pressure detector and an alarm circuit

based upon a change in pressure detected by said pressure detector.

21.

The ventilator of claim 6 wherein said patient flow control valve is operable to control

the flow of gas from the inhalation conduit to an air entrainment area, wherein said air
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atmospheric air.

22.

The ventilator of claim 6 further comprising a valve located in the first conduit to prevent

air from passing out of the port and into the atmosphere wherein an oxygenation level can be

varied by modulating said valve to provide a mixture of oxygen and air.

23.

The ventilator of claim 6 wherein the respiration rate is varied by keeping the inspiratory

time fixed and varying the expiratory time.

24.

The ventilator of claim 6 wherein PEEP is a variable control ranging from 5 cm H,O to

20 cm H>O.
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21. The ventilator of claim®6 wherein said patient flow control valve is
operable to control the flow of gas fromthe inhalation conduit to an air
entrai nment arca, wherein said air entrani ment nud La_nnicaed, via a first
conduit and a second conduit, to a port for recei-v-ing atnospheric air. 22.
The ventilator of claim6 further conprising a valve |Jocated in the first
condui t23% o prheventilagrof elagmopaeseip dhoyantibptor Hehescempaises anipsetaied ey pher e
wher ei }; i g j i provi de
it D USR] BHAL B R Bl RE AL HOER MK En s

r espi r adirvary presserciis theanitced. by keeping the inspiratory tinme fixed and varying
the expiratory tine. 24. The ventilator of claim6 wherein PEEP is a variable
control ranging from5 cm H20 to 20 cm H20. 25.The ventilator of claim®6
wherein the ventilator further conprises an integrated pressure gauge, |ocated
proximate to the patient interface, for measuring and displaying the

i nst ant aneous airway pressure in the circuit.
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