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1 3 FEB 200? WMask seal trainer The present invention
regards a neans of practicing nmask ventilation
conprising a first 5 passage and a second passa
said first passage being designed to provide 1 %EB ity
conmuni cati on between a source of air and the |nter|or
of a patient nmask, said patient mask bei ng designed
to be placed over the nose and/or nouth of a person.
Today, the practicing of mask ventilation mainly takes
@t@ e b% use of a manikin. These 10 mani kins are
f“#@ﬁrprOV|d|ng basic training for treating
personnel, as they allow alr to be bl own or otherw se
forced into the manikin's "lungs", e.g. by use of
‘Hisgresentdnvention tegpamls asuiansof pmstmmg ln;askl sentitdtionagmprisitg a first

I the ki ns are,.robust and
R it Bond TSR, vl b Re B b st PR o
Gonniionvatien betwmsae SOVERcH dfian&n& ﬂfeflﬁlﬁncirr P pati&® MAAEK) said patient

| h h h |
BTl oS oo T n dodcs Wongy g6 ancl

distinctive features that occur in hunans. The Chl n

and. skin of hu ns ary greatly. Also,
ﬁ%‘ﬁ?fﬁﬁ &m 0%68“8&"& “%m%vlé( tikenilace bjseof ﬁinmﬂnaThese
mailinggre dLeHIOR f6F prooiding Bavic ShinidpFof@ng p rh@?§s3th95f allow
f.aci aI f eat ures, skln tmgorthPlayer of fa% etc. 20

PRARInT dureatn o Prigse bt mouti-to-
B tith kdsBscitatfon| or 8§ usk 886 S .
stiscitatfon! s ad¥vehiilBfon. ERALra B the hirfcide] 3

field and/or will be allowed to practicen

190p¥ andywilkstand g t@japy migieken madeiadhe weatmertd sone ti ne
observi ng experienced rescuers at work. After also
conpleting this phase, he or she will nore or |ess be
HRwexgh these menikine sufienfremd cofmoh gradoithdy awmt hwortks with the

BN\t ohe Tn GE AN AL WoLEAP oAt IBRN Bpeed 5t occur

rescuer w 10 save
rhvglang dhe olin, chbéles qndrskmmf hmhhasrmny Vlae;hgealy Als‘ohthe aAnikins

the e
PR, TRl S R AT 0 aF RS gl
fsmiealoffmaﬂfdatma&s sleik egpe] Iayetiof fatetsl t t o ach| eve a good

seal between the patient mask (breathing nmask) and
the face. The patient may have dentures that have 30

ﬂdbﬂ Mpd)aﬁhg dfe Ihaymlmuimg programeding andikiny, § FrediBRuédidll be
around. t he Jout s;‘irm . . .
of out o eld an: owed to practice in hospitals. Here, he or she will
be allowed to spend some time observing experienced rescuers at work. After also
completing this phase, he or she will more or less be thrown in at the deep end of the
difficult work of saving lives. From having practiced on manikins, the rescuer will now

join in trying to save the life of a real person. This person will not behave in the same

way as a manikin. One of the greatest problems is the fact that the person may have a
facial shape or facial hair that makes it difficult to achieve a good seal between the
patient mask (breathing mask) and the face. The patient may have dentures that have

fallen out or have to be removed, and which make the area around the mouth less firm
and difficult to seal against.
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and difficult to seal against. 9 3 FEB 2087 2 The
result of a poor mask seal is a reduced supply of air
to the patient. Thus the chances of successful

resuscitation are dimnished. Several studiesihayep 797
£O41

been carried out, |ooking at the training of rescuer
The following 5 appears in the text book
"Fundanental s of BLS for Heal thcare Providers",
Anerican Heart Associati@n, published as recently as
2001: "Several studies have shown that rescuers in
ThareliRf apperspaskgend iscat redncedomplylof eintdithe paticma Dhisitischances

t Ski. d in use of the device. A
P§§Q&§§§g§§§n@ﬁ&1 ggéhgkkgiculty obtai ning an airtight
seal to the face whi | e squeezi ng the bag and

The text book _ Basj
P 8 R e A DG i i Rng
m:leamm lhgtefokKFuﬂdemkmgeofBLSifoS ﬁealmé&emmme@smmeman
Si.N volune de t he oropharynx

S0 megl e %08 (!)IFhWF Eecent ¥y 5‘5 éﬁg’e‘@% frudiesthaye Howr tha%/

mecueadn &mﬁngWﬁéﬁadab@téﬂé@e Bfe@thb RitharieRESRdsY thef BEY
degﬁ%lbe thF@ﬁglffl lties of obtaining sufficlent

fl @aisp AT R devicey Wﬁseverwmage dlé@pmlamg s airtight
kdanfthe face whilel sghdezibg (HR WL mmn%%ﬂog 9 on real
persons. It is also possible to ventilate rectly on

vol unteers who nust then try not to use their own

trheRktobE “BasRCT S L ﬁ%&oﬁ’h ﬁra{dy% 6Ur’ g@tegﬁg fd)l%ivgne adM

the air fromthe bag fl I At 0
irakage 5 serions@seblan, ds¢reastagithervolane deﬂleered)touhet mpharym by

sedslitde® 0% RembBag Wi | | becone contami nated unless the
bag is fitted wmth filters. GB 2339392 describes a

mask for resu30|tat| on. It has an outI et pipe

Ll venent the b

iﬁﬁ%ﬁ?&‘.ﬁéﬁ Bockpcs dedidfe T SRR B B R crdly el B e

quiies ekglitaining alfﬁﬂﬁntm@;_trl]@a% therpkychﬁhb&)r Eﬁﬁd( esp&lﬂ@t as there

rainin e i.d

LB ol Ypuch (ol OnHPacichy roflmprsbie & ' S woesble bo omiea
figectly oh Noluilteermwh@mstl tl))dneryl ot ®rudetheir bﬁm'b@éatlﬁ:i&@bl@s
ﬁl‘g ttrli g gxs%ac?lset (e)gisr from the bagr%ﬁ)%qlg’s)r}:}mr funésh ’%hi?iasl aI velgyo es
unpleasant 81tuat10n for the volunteer. In addition the bag will become contaminated

unless the bag is fitted with filters.

GB 2339392 describes a mask for resuscitation. It has an outlet pipe containing a ball.
The movement of the ball may be supervised to check the gas supply to the patient or
the expiration of the patient. This mask is not intended for training. The ball provides a
small resistance to the air flow, but this resistance should be as little as possible in order
to let the air pass as unhindered as possible. Consequently, the ball does not provide a
resistance that simulates the resistance of a human lung, and thus this mask is not
suitable for training purposes. The resistance will be too low to build up sufficient

pressure within the mask and there may be an insufficient air sealing between the mask

and the patient without the rescuer noticing this.
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resi stance that sinulates the resistance of a human
lung, and thus this mask is not suitable for training
pur poses. The resistance will be too I ow to bui Igdﬁg 2807
sufficient 30 pressure within the mask and the @

be an insufficient air sealing between the mask and

the patient without the rescuer noticing this. 1 3 FEB
2007 3 The present inventd on proposes to renedy the
above deficiency in the rescuer training program by

Pheyresent mgenﬁ&s fropesk ioremedy he @Movb Heflcintby B tReFe3RBSiraidiag
ent ai h’@’a vol unteer holding his

ex
B’P@Tﬁ{nﬁ’ P5?°“ﬁm§é?%3g§e%$ proheai{ly idagnessons Agenexarple, this may
athil £vilitgec? hodAathidBedth &2 @lpericdl wiklleShd ésd?t&:;ﬁ £ Aliefing a
devji ce, of the invention whérein said seco é passage |
R &40 provi de conmmuni cati on between the air
source and a back pressure neans, said back pressure
means sjnul ating the resistance of a human airway. 10
ABis fpehigtsd hiteedavicaof the broleatidni vhelniremid secandipagsageiie designed to
Vi ai.,r .from the air
PSR b hstdein Yeliten 1 R Ginke Bl ppiCifesshitinint. seidoesk
presshiretmesnn simgylating Semesidtatke of aldmeadirwdjius a preferred
enbodi nent of the present invention ains to provide
equi pnent which 15 will nake it possible to practice
@ theivelnieer most holdthid redth howdgnke friticmg (i dids to 4v0id air from

'ﬁega?fﬁ?sﬁfg"“?’ﬁﬁn%q’?flgédﬁeewvﬂé%ﬁag%ﬁ R r u ey eﬁ%%gﬁﬁ ©HerbH

belbowden a breat hi ng person and the surroundl ngs. 20
This provides a satisfactory training situation for
the rescuer, who is able to force air fromthe

rmﬁaerptefeﬁed Enbiddemérit b Bfeséth xﬂv&ﬁmﬁ%ﬁk‘s tM Avidi&q gﬁléﬁt which
Q"%@“‘%ﬁ eby bei ng able to check e seal’l

{ P%§§§ &fQ pracice Oarlefa persengdhile hléovmz ﬂ!ervplugteprdg &reathe
asfbgEifed FRthot inteR Ot dhisia gnfort experienced by the

vol unteer is reduce as he'is allowed to breathe

This is achieved by providing communication between a breathing person and the
surroundings.

This provides a satisfactory training situation for the rescuer, who is able to force air
from the reservoir to the interior of the mask via the first passage, thereby being able to
check the sealing of the mask against the area around the patient’s nose and/or mouth,
and the discomfort experienced by the volunteer is reduced, as he is allowed to breathe

via the second passage independently of the inflations via the first passage.

Preferably, the device has indicator means that indicate air flow through said first
Ppassage to facilitate control of the air flow.

Preferably, the indicator is a damper biased in a crosswise position in said first passage,

which facilitates visual control and is convenient to implement.
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25 via the second passage i ndependently of the
inflations via the first passage. Preferably, the
devi ce has indicator nmeans that indicate air flow
through said first passage to facilitate confrogrpfww
the air flow 30 Preferably, the indicator isla Harper!
bi ased in a crosswi se position in said first passage,
which facilitates visual control and is convenient to
implement. 1 3 FE2UH 7 4 In a preferred enbodi nent
back pressure neans is an artificial |ung, which upon
Tni d refaged eded;']mm babmp&sidrﬁﬁvaiak 1)) aftmoiat @in@ ChwAiEHOPoR iﬁ'ﬂﬁg
LI, Source. i s. enabl es the .use of_a conventiona
Pulipdicds 3’.6 valyme d&ﬁ"%?k‘)’lré% S YESOBHE TR PO 08 USRI R
onessions tesehumg. i S a restriction. This is a | ow cost
and in many cases sufficient back pressure neans. In a
preferred enbodi nent the first, second and third
DASSHSOSHIRS ShbolintiRethé thﬁBreséuPélﬁ%Qis%qeﬁlg&B%.efhigﬁa'I&W&gt
to, be placed hetween_ a patient valve and the nask.
g1l 1w many casappacient hesk pressugt meeng.onvent i onal mask and a
conventional patient valve. In an alternative

enbodi ment the first and second passages are forned in
b prpferred ernbadimend thetliast, seeond awhihitd passagds pafoagd id &

It : [ L3 ] L) tes.,.the .
HREERR die: RERALA) B il b ey el G iy 30,
enablge thease of & eonvratipnabmeskizod & venventidnel fakiemtoralpassage
extends through the wall of the mask at a distance
fromthe connection of the mask to said first passage.

Inrnsiltematitesgnbodinrentthe fistiald secad pasbiges ird dore@a DA kgrhied

.rectly on.a.special trainin sk, 20
s P4 B ptornit ropeln Jeonatslibit 2ub e iieniboof
tdmstriotionbha trgining ewidt for dildleh. and nose. Thi s renoves
the need for closing the person's nose before
training. Preferably, the resistance provided by the
hecutheresisibiiyeBadosireti thehie fidsdze 3Rendb o hzh e Whil bhe
e.d., about 20 0/ Us, which conplies well with the
pﬁégﬁ egflghs{a@cg oI nuegtion qf\mwggsk to said first passage. This enables

conventional resuscitating equipment to be used directly on a special training mask.

Preferably, the third passage communicates with both the breathing person’s mouth and

nose. This removes the need for closing the person’s nose before training.

Preferably, the resistance provided by the back pressure means is between 5 and 40 cm

H,0//s, e.g., about 20 H,0//s, which complies well with the resistance of human
airways.

Preferably, the back pressure means has a compliance simulating the compliance of a
human airway the compliance being between 0.01 and 0.15 Vem H,0, e.g., about 0.02

Vem Hy0, which complies well with the resistance of human airways.

It should be emphasized that in the above and in the following, an air source refers to

any source capable of supplying the pressure required for testing the mask seal. The air
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Preferably, the back pressure neans has a conpliance
sinmulating the conpliance of a hunman airway the
conpl i ance bei ng between 0.01 and 0.151/cm H2O, e.

about 0.02 1/cm H2O, which conplies well mnth1t3n?EB 2007
resi stance of human airways. 30 It should be

enphasi zed that in the above and in the foll ow ng, an
air source refers to anyssource capable of supplying
the pressure required for testing the mask seal. The

Mceéﬁﬁgg g%%%_@% m?esscﬁﬁ{dc L AME alalg)gx liss%gmeécjmnﬁls

spiopeslinggionemarreservoin er it 8y by Dpressumitarik] thevygbier'a own lungs

&ﬂﬁ&a éﬁﬁﬁg@mnkhe rescuer's own |lungs or another
I'e 'source.” 5 The invention will now be expl ai ned

|n greater det a|I t hrough exanpl es of enbodi nents

S | us | t he, acco nyi ng draw ngs, i
P Bpdotod T 00 xblatobd i rarienset oy smgerler ot cpbodiments
ammmmﬂn@ﬁemwmpﬂbﬁ@mgmgghﬂwﬁgsﬁg“&ﬁg present invention
for practicing breathing facilitati on on breathing

persons; 10 Figure 2 shows a detail of Fi gure 1;

Figrands §se‘éﬁk§ﬁ/ﬁ‘aﬁaﬁ in@ﬁi; IRk bg fi‘iﬁm@% ol p “tﬂé Qegt

1o the invention; ures 4d an rspective
Pvenrken fr P%Wm&@eﬁblaﬁtf teffonmindugathing; peseRss i n t he
cases of good and poor nask seals, respectively.
Figure 5 illustrates an al ternative embodi ment of the
F‘ﬂ‘@ﬁtsh%‘f’ﬁa%“’i@ﬁgﬁ@m es 6a, b and c show
characteristic wavefornms for volume controlled
ventilation of an adult human being. Figure 1 is a
Eigarei3shes aneetignilroogh emadaptenargendingtio e irvemtionpent used
when practicing on a breathing person. A volunteer 1
i s shown |ying-down. A patient mask 2 having a 25
Eigaesi4r ahd 2B arepersptativa sdewd iofh®t e adapin o€ Figore 3ivorks in the

r the.volunteer, mout h and nose. This
ggsg{d}%agdo‘%?m ‘P%ée%%’ rec*B“rFFRé‘FS‘X-i al ly avail abl e mask,
one
Flgure 5 illustrates an alternative embodiment of the invention; and

Figures 6a, b and ¢ show characteristic waveforms for volume controlled ventilation of
an adult human being .

Figure 1 is a sectional drawing of an arrangement of equipment used when practicing on
a breathing person. A volunteer 1 is shown lying-down. A patient mask 2 having a
standard 22 mm internal diameter connection is arranged over the volunteer’s mouth
and nose. This mask may be any type of commercially available mask, e.g. one
manufactured and marketed by Laerdal Medical AS under item number 860220 or
870220.

An adapter 3 according to the invention is connected to the patient mask 2, which
adapter 3 will be explained in detail hereinbelow. The adapter 3 is also connected to a

patient valve 4. This may be of a type manufactured and marketed by Laerdal Medical
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manuf actured and nmarketed by Laerdal Medical AS under
i tem nunber 860220 or 870220. 30 An adapter 3
according to the invention is connected to the patient
mask 2, which adapter 3 will be explained in q%L@Lh
her ei nbel ow. The adapter 3 is al so connecte& 3ots 407
patient valve 4. This may be of a type manufactured
and marketed by Laerdal Medical 3 FEB 2097 6 AS under
i tem nuber 851300, 85120@ or 560200, or an equival ent
patient valve from another manufacturer, with a

A A i e TS £ F1280 SR B bopp B Ry oty

another menwikdtireh withelnbzAtewitina standard 22aia @ktesii dikBeled N t he

t he ient valve will. no e explained in an
Ol oG Pkt B4 SPerpioh Sf ol g bR b e ikpae o o
peremeskilled ivikeart, e pasieitivalive WiEnddé &xPliincddh %8 g'ﬁéater detail
ge3|g&§q.to %%glt air in the direction of the, .

AP At IPOF A 1 BF Proseviny prtiop &t et e natiend jyalve i designed to

sdiiiif sit cthe\@ifecti ot iRep ARkt Cand i 8 SohSthp ik c2cpLRBEL ed
to th atient valve. This bag 5 maybe of a type 10
HEPUPHR%Sur ed and narketed by Laerdal Medical AS under
i tem nunber 870100, 860100 or 850100, or it may be an

equi val ent bag from another manufacturer. As an
Bythermere; thare is adisg Scapnesied to thepetionvplye. Brihagdomay be of a type

HRehdtRefaddnkded ﬁ&ia’%&fd HQ8icar als dnﬁeﬁ{e&%&%%g %@g go,tsgowo

use a gas powered (e ulator or, In Specl a
pr BHQ: er i may by b patidvalent bagiironi asother madufacpuerpAs dosleustive,

PRCcat iR, BUTR oo Ko S 211066 6N G brgticiG e
& Beypeviersd geguiatarak.dn vpeciaboages, Afresumgys dylhndr{r ot hmelbqt@?%]
404 2] .V e. e
BERE T e A Bue B RE s n e e
irginingat t he i ntake val ve 6 nust be designed to admt

air into the bag 20 5 and prevent air fromflowing in
the opposite direction. To the adapter 3 there is al so

mme;eppcsﬂe aml afitlid tfa'gsiﬂgére is]lcé.ﬁ gart]&e vilves. AHSEY Ho %f'ﬁi& e
rtifiCi e .of t S type as that ftoun
Bieein 2004 04 S it e 16 g o of mporance
the present invention is that the intake valve 6 must be designed to admit air into the bag

5 and prevent air from flowing in the opposite direction.

To the adapter 3 there is also connected an artificial lung 8, via a hose 7. The artificial
lung may be of the same type as that found in manikins, or it may be a simple bag.

Reference is made to Figure 3, which shows a section through the adapter 3. The

‘adapter 3 has five connecting pipes. The first connection 9 is designed to be connected

to the patient valve 4. The second connection 10 is designed to be connected to the
patient mask 2. It is practical for the second connection 10 to be arranged opposite the
first connection 9. The third connection 11 is designed for connection to the hose 7 that
leads to the artificial lung 8. The fourth connection12 leads to the surroundings. The
fifth connection 13 is arranged inside the connection 10 and is designed to be connected

to a hose 20 (see Figure 2). The third and fifth connections 11, 13 communicate freely
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25 Reference is made to Figure 3, which shows a
section through the adapter 3. The adapter 3 has five
connecting pipes. The first connection i s designed
to be connected to the patient valve 4 The éb&gudﬁm?
connection 10 is designed to be connected to the
patient mask 2. It is practical for the second
connection 10 to be arranged opposite the first
connection 9. The third connection 11 is designed for

withh b bther Hovet & 8hddOR %0 fothil i
tifjcial | ur?g 8. Thgmf%gurt %lc%%ﬁr?gg%%%ﬁ sn%ecuotnﬁu’
gﬁn:déf&‘?fd (9§ §1° cpectionst Ty fpgeaensetiond Qsﬂnmwams aufifyaick fourth

donBécttn 19 éb'\ﬁ{ﬁﬁ si gned
connect edgmpé;I oglggefégd(see Iéugéigg)mpef‘li‘gls%%wﬁdand
Yetween thersiandisenend anemns%,riﬁu’ﬁhedhh@ef t4eie dysighed totfiibout

e 1 b o8 b b o8 b B o firtang
wpendaeanactiens %10 istebocked) amtd position aildreanfzielts thi wmgdré

@héi' 58 1,83 with th B’YF h _ connection and ajlmgo
ﬁ E s@econld'mcug’r?ﬁte % gl @&“éﬁﬁfﬁé‘r?ﬂdl@np%cuaﬁl@pb%él&e
@m:welaﬁhas laeﬁrﬁtrpm 16, 2mebns eae BthE BRRSTS, 'a@tﬂﬁngga shb@ider78n the
%@g@ﬁg?&ﬁ S qge i 1t. abaqut a first hinge

e vveeﬁ% 3 Fsideret @Sﬁﬁﬁgﬁlléfﬁ‘ﬁf@? theshaxdder
th@hé ﬁrssparalmbfﬂidadaﬁijbér mn B ek 8138 1 seddddl it Bl @¢ ﬁ?ﬁjper 14,

nd a pos tion.at an an Ie to thls see |gure

%H&%éaﬂ‘?g 4D P§“‘l¥psé‘1§1 hevesiniFigiredt ween the first

and second connections 9, 10. The danper 14 has a
on one side of the binge 15, abutting a

L rst t 16,
éﬁdg l""aﬁ, 35 ggversfhatipart of g ersiof the fowttheconerstion1 HacdtediBlovon
1@ R thSbritta e oul der
(elaf)mﬂ é}?he fi rst%ng{lsgﬁwﬂ? %e?‘f&fﬁ& &Eﬁgg Hedvi er
RIpeRtRgEr @eréélwupgawt thyf damiper Wavip the fdm'th coghactiogld.t a
neutral position such as that shown in Figure 3. A
hal f wall 19 covers that part of the bore of the
IP(9(21‘?‘7F‘I11ané‘?JWﬂbﬂlf>|*lbfﬂ‘/el@ﬁl‘st)msagd1skfextnt:e(]1be(vetiaeﬁtl:re(ii:‘lnn@oﬁr@c‘c{o'ﬂ@)
[ t he d 4|n|tsnetr
21 R Moo Wil B Secld hedbael BIRBI B i seogotn g and oo
wifpeqnngetionl2, anfl e thinl pasdagehsmwmantthomird zonnlséuoaqq QhdIAB Gieh
Mhddihigs above, a first passage is formed between the
flrst connectlon 9 and the second connection 10, a
second passage between the first connection 9 and the
third passage between the

N RG50S Pl PRSSENS R ERL A

running from the volunteer’s 1 mouth to the fifth connection 13, thereby allowing the
volunteer to breathe through the mouth and exchange air with the surroundings via the
hose 20 and the third passage in the adapter 3, as indicated by the double arrow 21.

When the rescuer squeezes the bag 5 air is forced via the patient valve 4, through the
second passage of the adapter 3, out into the hose 7 and on to the artificial lung 8, as
indicated by arrow 22. The artificial lung 8 is constructed so as to ensure that the
introduction of air will result in a visible raising of the lung 8. Moreover, the lung
provides a certain amount of resistance, providing an imitation of the sensation of

ventilating a human lung. The return air from the lung flows back the same way and out
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20 connection 13. Reference is now made to the detail
section in Figure 2. As shown, there is a hose 20
running fromthe volunteer's |I nouth to the fifth
connection 13, thereby allowing the volunteer to
breathe through the nouth and exchange air i 8hFiheSl]
surroundi ngs via the 25 hose 20 and the third passage
in the adapter 3, as indicated by the double arrow 21.
Wien the rescuer squeezesgthe bag 5 air is forced via
t he patient vaI ve 4, through the second passage of

{glr}tﬁ? ITOnc %s é)}g&tdﬂﬁé)?atﬁgﬁ \JQ{’?zg eh%lnq; r%m%ei aﬁ%}@écation of

kow g(fqddh@hadku;n@ i andsalworfhdw gooditie baggalg vohmmerisur e t hat
the 30 introduction of air will result in a visible
raising of the lung 8. Mdireover, the lung provides a

Ineth¢ @iurse a»ﬁthmdpermon @8 iemeasrp:essurs a1y bididig oarhd iAtidedfitan

on of ven ting a _human | un The
P%Fﬁfr“ﬁasgﬁrﬁf i Fevert G ?913 ol dpHB twans %R}ﬁ‘a‘SPhﬂ\tF&f s
wipiratdrppaskige Fdhe Bosk Ghd Vurfidsk ﬁﬁﬁﬁ@bﬁﬁﬁedfﬁvﬁh andiechip 2
the patient valve. The l ung 8 provides an i ndi catl on

of how good the mask seal is, and also of how good
Ifhl% 1DaY §édl & poot, widexteéss pﬂeEhufehEmM ﬁzﬁeﬁfmisi@ b Svill escape

eratjon, an excess pressure wi |l build up on the

beturedhomaskfad theyelungear’s frpes Rome of the air Sewing dn {hroavgl e first
@dnnedtioR Dol She Wiapter R HQVAbW Jﬂfo(&gﬁﬂ ﬁe#@& gélﬁg%ﬁ'él% #E insRie of the
may be

respl ratory passage_vil a t he nos teer
tpalipgetwill revelt i the arpificial Tungr§ noh Efting skffisisntly, and the

t k 2
eaRfmoe FEL UG GESudh BERR h oddiplalitn bif B it clBS
face. Sone of the air flowng in through the first 10
' t en .fl.ow t hr.ough
FRODESSE 8Fnd aBlod 18 1038l shllopt 1R sdiilon Gt mo
frmgtiongles igﬁiﬁdancedwbxtd this. Elgﬂesaﬁtatand He llhbtrdwm@fi&ndmoﬁ Preferably
i f ffi.ci ent I an r.esi nce
e oo 354t Y onkper Bl mising GBS Ger y ofe! i e
ﬂggs?nly'r theommmhﬁd pdssdgh endicaﬂ'ﬁﬁcrt thgﬁmtgshthe d@ﬁ}ﬁerﬂﬁﬂlﬁé‘
it e i or, and | as
ﬁ?ﬁ%&’? ﬁ@&ab& ﬁ%#}%{ﬂ‘gﬁé? Wm%g‘nﬁtf‘@&? gm&%k %Ad 4b
détbmﬁité@lemﬂgh;bﬁe bihs bir B6w ﬂﬁ'ﬁ@éh&ﬁ@ﬁllsﬁpaﬁaﬁg tMﬁIp@lrWﬁ tﬂt in
tﬂforo a tranzg&r ent nmater] al danper 1
gﬁa e & oy o posiign °WPI%56§“f6ﬁWh?fPhYcﬁ9@WHtgﬁ7éﬂ sy toquickl y
PotEcs d@dekage Bt thréiigh tHd Wstlpdfgee8, the danper will be

Instead of an artificial lung, it is also possible to arrange a restriction at the fourth
connection 12 to offer a certain amount of resistance in order to create an illusion of the

resistance and back pressure in a human lung.

The above illustrates the fact that, to a great extent, it is possible to use existing
components. The patient mask, the patient valve, the bag and the intake valve can be the
same components as those used in real patient treatment. The hoses 7 and 20 can be
made from standard hose materials, and the lung 8 can be one of several used in
manikins today. Thus only the adapter 3 is specially made for this training purpose.
Furthermore it is possible to convert the equipment into ordinary patient treatment
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hori zontal (i.e. abutting the shoulder 17), as shown
in Figure 4a. If the nmask seal deteriorates, letting
some of the air flow through the first passage, the
danper will tilt in 20 the air flow, to a podi§iffiR g§)7
shown in Figure 4b, thereby allow ng the user to
qui ckly notice the | eakage fl ow through the first
passage. Instead of an artdficial lung, it is also
possible to arrange a restriction at the fourth
eBvireet Jusibyramodng e edgpﬁrGinﬂﬂh@lfl@%ﬁﬂﬁidzzg)ﬁ al&hik A Re
: t e . an i on of the resi st ance
gﬁﬁﬁt{)‘g@%%@gg‘gﬁ?@%pﬁg?tmﬁé ' lung. The above
illustrates the fact that, to a great extent, it is

i . i Ssti ts. Th ti t
87 bbb SR S pDapaonsh i@ Thegs hiowinhehosd Ak e adipéer 3
willbaentahénated APee OB BES RfpblRS ﬁ?&!isﬁooga@%%

\90%% entd .treat % Th oses 7 and 20 can made
PO AR A Y &llomss themdo be cleandd aftrs ube, e Bnwininghe
oféntS @B obteqisesled i ki Thus .onl he
?gg.) % 11r. 3is sege,ci afa?%g@gw ggﬁt“%%%ty@%?ﬁgﬁﬂmgﬁ%ﬂ%@@“
I?SEF‘B 3? FRPduce en pis fillerdatopthesystemdn onder tb rédues the WinpbE BE

donipRnertsléxpaded td@htBltatlneat ment 1 3 FES 2007 9
equi pnment just by renoving the adapter 3 with the

hoses 7 and 20, and connecting the patient valve 4
SHIL €G34 Ao dfRsi [ S ... When using the ,

ér ai nin g0 %qﬂ?’% ?r%ﬂl?isgg%%\lﬁ gi&ﬁt(eﬁﬁedﬁg @“i““%ﬂg ap Hegrh et of
fBetiepemaigpd/er th@patisniwalte. be cont ani nat ed. For t hat

reason, these conponents can be di sposabl e or
constructed in a way which allows themto be cl eaned
Hreradpptersieand Tiedhose2thmay slgh beooiRERAINISINR bhe figle. F €TUI T €
cleaning prior to being used on the next volunteer. It
is al so possible to introduce.an air filter into the

Jopduther alteruatisle embatimed lﬂi‘e&;ohﬁ&ﬁﬁﬂ?]?&rthﬁ Eornﬁﬁ?ﬁ%ﬁ%gstsgge and

‘ coptam natjon. 10 Still, it 1s als
tﬁ%@‘%? g‘?d‘é’ L"? & ﬁk}‘%}aﬁdé EF P enetked), avd theponursting pipesabat fsm
tamscomndzgeake nay be @hstriol 985RA uifE itsl S
%&E}PE% v%ltav&.g I%e adapter 3 and t gh%sgggé tsr%xyl/b%l SO

3 fUP 828 18 @dapitar 3; ‘Hhcadaaniage b this is that only the first unit will be
contaminated after use. This unit is somewhat simpler than the adapter 3 and may
therefore be slightly cheaper. The drawback is that the assembly becomes a little more
complex. In a simple embodiment of the invention it is also possible to use only the first
unit (the snorkel), as air forced into the mask has no outlet. This will work well for

testing the mask seal but will not allow any checking of the delivered volume.

Instead of a lung 8, use may be made of a volume indicator, e.g. an electronic volume
indicator.

In a simplified embodiment of the present invention, there is provided a snorkel that
extends through the mask to the volunteer’s mouth and/or nose. The snorkel may be a

hose passed through a hole in the mask, or it may be an integral part of the mask.
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15 In a further alternative enbodi nent the connecting
pi pes that formthe third passage and the hose naybe
constructed as a first unit (snorkel), and t ~n o
connecting pipes that form the second passazggﬁgﬁ 6@”
constructed as a second unit. These two units can be
assenbled to act as the adapter 3. The advantage of
this is that only the first unit will be 20
contaminated after use. Ths unit is somewhat sinpler
than the adapter 3 and may therefore be slightly
Arrengsieble Thiemaivawmatkbei te miaked spetial tmbdeythisk, Sdihoesd &

it 1l | [ e e di pent,_of .t he ,
Fleh P08 ke oGt Somblnftodn VAl S GBS 51 i
theiattificiehlong rvdidhalks fhe same as 1 bacb prestre davide, iR caiaSk ahas no

Ll . [ i | rk.well far .test] .the mask seal
Hblfeh of 8 psslf ot Bl Sir Sirendo o e oasl St i e ned for
v odmmpaing Ak betet@ntle pitiet valid@n She bd§ Bnd MY pRRIRAE; Blte use

i ndi cator, e. el.ectroni ¢ vol ume

I
15 odE & 3, 9eparls HRniRg ks Posrunss Rty B0 havea pRp@Esien t

paswe8 for @llowing &evolifitdef R\Ur&hR fRel§ APhK %&H@iﬁgs, Stther viaa
ext ends thrgu h .t he %Sk to the volunteer's m)utﬁ

SOTPHOD AQs: e mpgk ondy separsfeensnpurientidn up oangh

ﬂleIanlecdnﬁeaﬁhgp sk, or it may be an integral part of
the mask. 1 EB 1007 10 A conceivable alternative

woul d be to nmake a special training mask, as

Fightés b4, 8l8dc Sibw ﬂ]agidfeﬁstﬁz’ \'¢ rﬁéaﬁkﬂoﬁgﬁp Ercihnﬁrigﬁ%hventﬂaﬁon of

comuni cathn WI an arti ICIaT
P adultihprman beikge Figurs G4 shies trangmspiratohy mrbssine it e FhOrwems a

iPhS \V/ ' ted i,n an. extension.qf
Pﬁgﬁp as sgglég © rngrghésﬁge %Jla;::?h Jsl,lgl&f%él gm%%tﬂ? Wé@%&’% pﬂﬁ%l?”.qm%hlf’%s
fmabut ene sebomd the drefure iicreasesofione gdrd togabbiB6 deain@eH, 00 &fter
i Ve . b an he tient mask; instead
Rich BRpretEind & ihchidfon 1O 0e Ao by o »
Figaveréb wigpesrtimkvotnmye ahmistbred i railliitga Diikiag tHaspaaonphise the
%I{H%V\A n% thg-ox\ﬁm uuﬁt egr tg&ﬁl eathe freely to the
SUrroiRaPIR e 820%H W5hihe samesrion phensseqond, after
shidhilpresaire Isfieledsas kndthe WiubER K itcd ot @ HPAbE 8 dbBHk P
geré&%gh the mask connecting pi pe.

-

Figure 6¢ shows the flow into and out of the lungs in liters per minute. The flow
increases from zero to about 65 1/min over a period of about 0.5 second and then
decreases to zero again over the next 0.5 second. When the pressure is releases the flow
increases again, but in the opposite direction and abruptly to a maximum of about 100

Vmin to gradually decrease to zero over the next 3 seconds.

The volume and the flow is controlled by the rescuer, e.g. by his or her hand squeezing
of a bag. If the rescuer manage to empty the bag sufficiently he or she will have

administered about 700 to 1000 ml air (in the case of a bag for adults and no additional
oxygen supply). In the case of additional oxygen supply the total administered volume

should be limited to about 400 to 600 ml. The administration of this air/oxygen should
take about 1 second.
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10 Figures 6a, b and c show characteristic waveforns

for volunme controlled ventilation of an adult human

bei ng. Figure 6a shows transrespiratory pressurf iE éﬂ%
H20 over a period in tine in seconds. As the g ép EB 2007
shows, during the inspiration phase, which |asts for
about one second, the pressure increases fromzero to
about 36 centineter H2O gfter 15 which the pressure

is immediately released to allow the lungs to expire.

Fi gure 6b shoes the volune adm nistered in

m.lliliters. During the inspiration phase the volune
ik pdadeyesspsievies escerdingtioive prayent iventicsythe pressyrgrsbould

Rekie bk M/&ﬁ%ﬁ&ﬂ? adifinfsfed M&% 4 6 RS RIPHE %}éﬂegi?nce for

rel eased and t vol ume 1's ekpired over a perio
hipgeucy The sesintrnse stppldbiegiithin tBe rappouks -+ 4ecrh BaGylitsrtsecondidh

f L el m. AUt e. 2 {1 ow
Ot Hoal bt 8 the p bliBe PSS M gDl o9 o
Gonsequedtlbths beckutessmrd deviershould be edibesed to agpoximaghi this

er t xt 0.5 second.. Wen the_.pressure is..
8l Bo P ek RSPt oYbe By PRy by tog otion of
ﬂlglgﬂlgéﬂi e’/f‘dhie resixtancs) e@mﬂcl) siintilaRiabiimb Ovld RN ¥ @fea@ﬁ out
1 5 m.n 1o gradual [, crease to zero over the
RS WA Raly ShE 8 peithe bR Ressufafivice s be aeinieh
ay., byn sdpecbiy restctibn. The tidatis Bk pRRIdidEANE afQUARE 1a0&1abR o a
a ba% I.ﬁ the rescuer manage to enpty the bag
Ryomoffitl 1y he or she will have adninistered about
700 to 1000 m air (in the case of a bag for adults

d no additional 30 oxygen supply). In the case of

e 9L mman peige Alse s iyRjcaily @ comphianceefAbantd): Q2 liter crn Hylve
ThOdnthiiace thal BeSdiuk@bia kR tﬂ&%%@of%q t{i*o.qsi} Jom FL,0. Thi
adnmi nistration of this air/oxygeén shoul d take about
BeFdayior sinplatipmoR 6@z COAD (Fhroniobstraitive nwsysr disedss),ivdch

e i . ) Py q

RRORE 10 oh e T AN DR Bt I BRI L, B PHk
bng hedngelastiggecanspthatgndy Heivigeddn pangihem renvngyer. These means are

g&&@%@rag%;[ggéﬁ%ogtofm shoul d be within the range of

rfsecond. A
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5 typical healthy adult airway has a resistance of
about 20 cm H2O' liter/second. Consequently the back
pressure device should be calibrated to approxi mtely
this resistance. However, the back pressure device
may preferably have the option of adjustnent detﬁﬁg 2007
resistance, e.g., to sinulate asthma, which results in
a greater resistance than a healthy lung. The
adj ust abl e back pressure gevice may be achi eved, 10
e.g., by an adjustable restriction. The neans for
Pproviding thug arefqadily available to a person of
skill. A lung of a hunan being al so has typically a
conpli ance of about 0.02 liter/cm H2O. The conpliance
pay be adjustable within the range of 0.01 to 0.15
liter/cmH2O This 15 provides for simulation of,

a @me foreptiqiamaskiventtniconpiisies afitstwysge amlmex)n,d

Th
25 rrp I %ﬁiﬂé{‘&%ssh% b\éﬁ{gﬁl %ﬂe&fto él%%g c%nmlgm?a Ill getfvaﬂaga source
pait ang t m@normfn@atm sk, samhyatiemt m&k ibeiflg dezighed@tble pliced

ans _are, readi.l ailable to
bs MUHRES gl R 05 e, ol 3600 slooB Bl iaeinetgo
nrovﬁe devinusicdtion bmwaext the hin gougmﬁnduamld ﬂr@trur@ﬁxg&?m{d secBg
I ISt passage 5 passage, sai I rst

%géé%&ﬁy %ﬁ%ﬂqng §H? 4%%9H@§%m€ﬁﬁhunlcation
between a source of air and the interior of a patient

sk, said patient mask being designed to be placed
ver the nose and/or mouth of a person, wherein said

Belz0i06l aRBRIHRAIE ClaSm d SFhAER & fhubher BEAMH:EE, RRIPASILE %Eé@{éd to
bet en the ajr_source and a back pressure neans, Sa

Bodide cpppaichHon hehyeen abraeihiag pergon 4 thessirerndinge of a
human airway. 10 2. A device according to Caim1,
gherein it further conprises a third passage desi gned
0

A device according to Claim 1 or 2, wherein said first passage includes indicator means
that indicate air flow through said first passage.

4.

A device according to Claim 3, wherein said indicator is a damper biased in a crosswise

position in said first passage.

5.

A device according to one of the preceding claims, wherein said back pressure means is
an artificial lung, which upon filling will indicate the volume delivered from said air

source.

6.

A device according to Claim 1, 2, 3 or 4, wherein said back pressure means is a

restriction.
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provi de comuni cati on between a breat hing person and
the surroundings. 15 3. A device according to Caiml
or 2, wherein said first
passage-i ncl udes-i ndi cat or-neans that indicit% kGt 2007
flow through said first passage. 4. 20 A device
according to Caim3, wherein said indicator is a
danper biased in a crosswi3e position in said first
passage. 5. A device according to one of the
preceding clains, wherein said back pressure neans is

J ificial | ich upon filling wll .
Alsfile é“;”_{dﬁi&%% 81‘%?#33%%%&%& i b saidirst, seendhaug third
Passaghs atevormed acadn@piafd b@aptdr Absidnbd to?ve phacell bé’cweémelga%ﬂ
§g|d %iggyg&essure nmeans is a 30 restriction. 1 FES

oam .- A device according to one of the
precedi ng clains, wherein said first, second and third

gassages are formed in an integrated adapter designed
‘0 be placed between a patient valve and the mask. 5

8. devite BRVIHE; 18 Gﬁt%iq',‘lgﬁxstlo— & Whefdn § MSnd secbnd éﬂgg{g@é e
said first and second passdges are orned o n &h
fommedinandefogratad adapter.and saidfhirdiphisage ipfosmedyin a sspdrate neid

in a separate unit. 10 9. A device according to Caim
8, wherein said third passage extends through the wall
®f the mask at a distance fromthe connection of the

ARRYick Qccﬁﬁi& tb 'Cieﬁfn 8330 %aid third passage extends through the wall of

the mask at a distance from the connection of the mask to said first passage.

10.

A device according to one of Claims 2 - 9, wherein said third passage communicates
with both the breathing person’s mouth and nose.

11,

A device according to Claim 1, wherein said second passage extends from said patient
mask to the back pressure device.

12.

A device according to one of the preceding claims, wherein the resistance provided by

the back pressure means is between 5 and 40 cm H;0/1/s.

13.

A device according to one of the preceding claims, wherein the resistance provided by

the back pressure means is about 20 cm H,O/s.

14.

A device according to one of the preceding claims, wherein said back pressure means

has a compliance simulating the compliance of a human airway.
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10. 15 A device according to one of Clainms 2 - 9,
wherein said third passage communi cates wth both the
breat hi ng person's nmouth and nose. 11. A device

according to Caiml1, wherein said second PasS3gEER 2007

extends fromsaid patient 20 mask to the back
pressure device. 12. A device according to one of the
precedi ng cl ainms, wherein the resistance provi ded by
the back pressure neans i & between 5 and 40 cm
H20/ 1/s. 25 13. A device according to one of the
precedi ng clains, wherein the resistance provided by
e back pressure neans is about 20 cm H20/1/s. 30 14.
‘devi ce according to one of the precedi ng clains,

)M”(temlee :mcsﬂm? htb ankofiilieedeting fmaﬁbrg]whaeﬁ tRe mﬂpﬂeélsa%qf;eé%s has
si nul.at | e e of a hunan airway.
iﬁ?f?phafﬁe%eenﬂ%ggg‘ik biy ?&‘Egﬂ@i ng to one of the

precedi ng cl ains, wherein the back pressure neans has

g conpl i ance between 0.01 and 0.15 Ucm H2O. 5 16. A
@vicg according to one of the preceding clains,

WhrkRE Bccbf&l'ﬁ?ﬁ] Sll'glez %f tﬁei%rbﬁe@ingﬁﬁﬂﬁs, BASeindh R bt Gnhs has

about 0. 02
a compliance of about 0.02 Vem H,O.



